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CHAPTER 1 INTRODUCTION

a. This manual covers field and depot maintenance for Telephone Terminal AN/TCC-7. It includes instructions appropriate to third, fourth, and fifth echelons for troubleshooting, testing, repairing and alining the equipment, replacing maintenance parts, and repairing specified maintenance parts. It also lists tools, materials, and test equipment for third, fourth, and fifth echelon maintenance. Detailed functions of the equipment are covered in chapter 2.

b. The complete technical instructions for this equipment include two other manuals.

TM 11-—2139-10, Telephone Terminal AN/ TCC-7, Operator's Manual TM 11-2139-20, Telephone Terminal AN/ TCC-7, Organizational

Maintenance c. The maintenance allocation chart is pub lished in TM 11-—2189-20. The repair parts and special tools list will. be published separately.

d. Forward comments concerning this manual to the Commanding Officer, United States Army Signal Publications Agency, Fort Monmouth, N. J.

Note. For applicable forms and records, see paragraph 2, TM 11-2139-10.


2. Internal Equipment Differences

The following chart lists the differences incorporated in the circuitry of components of Telephone Terminal AN/TCC-7. The component affected is listed in the equipment column. The nature of the equipment difference is summarized in the differences column. The serial numbers of the equipment, when applicable, are listed in the serial No. column. The serial numbers listed apply to equipment procured on Order No. 14181—Phila—51 only.










	Item No.
	Equipment
	Differences
	Serial No.

a

o



	
	1 | CHAN MODEM (figs. 2 and 139)
	Shield connected to pin 6 instead of

pin 5 on connectors P101, P201,

P301, and P401.
	1 through 2,056 and 2.058 through

ZO7Te

é




	
	2 | GROUP PANEL (figs. 7 and 144)
	Top of panel

connected to

not

chassis ground.
	1 through 749.



	
	3 | Regulator and alarm unit Z6 (part of

GROUP PANEL) (figs. 15 and 146).
	Resistor R38 not included
	Some units*.



	
	4 | JUNCTION PANEL

(figs. 18, 148,

and 149)
	P101

connectors

Shell

of

a.

through P105 not connected

to

chassis ground.
	Some units*.



	
	
	b. The wiring to the ground bus

has been modified.
	Some units*.



	
	5 | TEST PANEL (figs. 29 and 155)
	a. Capacitor C22 .27uf, 100 volts

instead of .47uf, 400 volts.
	1 through 873.



	
	
	b. Shield is not grounded on lead

connected between standoff E16

and jack J6 not included.
	1 through 364.



	
	
	c. Leads C and E on connector

J3 terminated on pins 3 and 4, re

spectively, of tube socket XV1.
	1 through 419.



	
	
	d. Radio Frequency Cable RG—

62/U instead of RG—58/U.
	1 through 947.














	Item No.
	Equipment
	Differences
	Serial No.




	6
	of TEST

AR1

If amplifier

(part
	Resistors R6 and R21 connected
	Some units*.



	
	PANEL) (figs. 30 and 156).
	directly to capacitor C10.
	



	7
	AR2

of Test

Flat

amplifier

(part

PANEL) (figs. 31 and 15)
	Resistors R6 and R21 connected

directly to capacitor C10.
	Some units*.



	
	CARRIER

SUPPLY PANEL

(figs.

20 and 150)
	Shell of connectors Pl through P3

not connected to chassis ground.
	1 through 349.



	
	200 VOLT POWER SUPPLY (figs.
	Shell of connector P3 not connected

to chassis ground.
	1 through 799.



	10
	33 and 158)

PP-826/U

Power

Supply

(original
	a. Resistors R6, R7, R8&, R13,
	1 through 3, 5 through 815, 817



	
	units, figs. 39 and 159)
	R14, and R15 connected directly

to components.
	through 859, 861 through 875,

877 through

888, 890 through

909 through

920, 922 through

955, 957 through 960, 968, 965,

966, 968, 969, 971 through 975,

978, 984, 987 through 990, 993

through 995, 997 and 1,006.



	
	
	b. Shell of connector P3 not con

nected to chassis ground.
	1 through 1,006.



	it
	Power

Supply

PP-826/U_

(revised
	a. Resistor R6, R7, R8, R13,
	4, 816, 860, 876, 889, 908, 921, 956,



	
	units, figs. 40 and 161)
	R14, and R15 relocated and con

nected through terminal board to

components.
	961, 962, 964, 967, 970, 976, 977,

979 through 983, 985, 986, 991,

992, 996, 998 through 1,005, and

1,007 through 1,169.



	
	
	b. Shell of connector P3 not con

nected to chassis ground.
	1,007 through 1,074.



	
	
	c. Resistor R6, R7, R8, R13,

R14, and R15 relocated and con

nected directly to components.
	1,170 through 2.964.



	12
	Power Supply PP-826A/U

(figs. 35
	Low-voltage

and

rectifier

a.
	



	
	and 163)
	by Low

alarm

Z1 is replaced
	



	
	
	voltage rectifier and alarm Z2.
	



	
	
	b. Main chassis same as that of

Power Supply PP-286/U (revised
	



	
	
	units, item No. 1le above). Also
	



	
	
	shell of connector P3 is connected
	



	
	
	to chassis ground.
	



	
	and

alarm

Z1

13 |Low-voltage

rectifier

(part of PP-286/U, figs. 34, 160,
	a. Resistor R23 replaced by a

strap (figs. 39 and 40).
	Some units*.



	
	and 162)
	b. Resistance value of relay U7

winding 415 ohms instead of 425
	Some units*.



	
	
	ohms (fig. 39).
	



	
	
	c. Variations in relay circuitry

(figs. 89 and 40).
	Some units*.









CHAPTER 2 UNIT THEORY


Section I. TELEPHONE MODEM TA-219/U


3. Block Diagram Analysis

(fig. 1)

Telephone Modem TA-219/U (CHAN MODEM) consists of a main chassis and four channel plug-in assemblies, CHAN 1, CHAN 2, CHAN 38, and CHAN 4. Voice-frequency (vf) telephone or teletypewriter facilities may be connected to the four channels on a two-wire or four-wire basis. Each channel consists of a transmitting, a receiving, and a test circuit. Facilities are also provided for talking and monitoring from the ORDER WIRE PANEL.

Note. Throughout this section, reference is made to components in channel 1. Its operation is identical to that of the other three channels. The following reference designations have been assigned for identifying the components in each channel:








	cor

the components in each channel:
	




	i

Channel No.
	Reference Designations



	eRe

RANE
	101 through 199.



	
	201 through 299.



	See
	eee 301 through 399.



	5

Awe

be.
	ee 401 through 499.






	a. Transmitting Circuit, Two-Wire Operation.

	(1) 2W-4W switch S103 arranges the channel for two-wire or four-wire op- eration. In the 2W position, the switch connects transformer T101 into the circuit. SEND-MEAS switch 58102 is used for testing and alinement purposes.




	(2) The 8-decibel (db) modulator input pad reduces the vf signal to the proper level for modulation.




	(3) Transformer T102 and low-pass filter FL101 prevent frequencies outside the specific vf band from being applied to the modulator circuit.




	(4) The vf applied to modulator CR101 modulates the 8-kilocycle (ke) carrier signal applied from the CARRIER







	SUPPLY PANEL, producing two sidebands. The modem pad compensates for ambient temperature variations which may affect the level of the 8-ke carrier signal applied to modulator CR101 and demodulator CR102.

	(5) The 7-db modulator output pad _ attenuates the sidebands and compensates for ambient temperature variations.

	(6) Band-pass filter FL102 selects the lower sideband (4 to 8 kc) from the modulator for transmission to the SUBGROUP PANEL. In CHAN 2, 8, and 4, band-pass filters FL202, FL302, and FL402 select lower sideband frequencies of 8 to 12 kc, 12 to 16 ke, and 16 to 20 kc, respectively.

	. Receiving Circuit, Two-Wire Operation.

	(1) The 8-db receive pad attenuates the 4- to 20-ke channel input frequencies from the SUBGROUP PANEL. This pad, with the channel 8-db demodulator input pad ((8) below), provides the proper signal level for demodulation.




	(2) Band-pass filter FL103 selects the 4 to 8-ke band of frequencies from the 4- to 20-ke frequency group applied from the SUBGROUP PANEL.




	(3) The 8-db demodulator input pad, with the 8-db receive pad ((1) above), provides the proper signal level for demodulation. The demodulator input pad also compensates for ambient temperature variations.




	(4) The input signal applied to demodulator CR102 is demodulated by the 8-ke carrier frequency applied from the







	CARRIER SUPPLY PANEL, producing two sidebands.

	(5) Low-pass filter FL104 selects the lower sideband (vf) from demodulator CR102.

	(6) The GAIN control, in conjunction with voice-frequency amplifier V101, provides for adjustment of the desired circuit net loss. The receiving path of the channel is completed through SEND-MEAS switch §102, transformer T101, and 2W-4W_ switch S103 to the vf equipment.

	c. Transmitting and Receiving Circuits, Four-Wire Operation. When 2W-4W switch S103 is operated to the 4W position, transformer T101 is disconnected from the circuit; connecting the associated vf equipment directly into the channel transmitting and receiving branches. All other components of the channel function in the same manner as described in a and b above.





4. Schematic Analysis, Telephone TA-219/U Transmitting Circuit (fig. 2)


	a. General. The carrier frequencies applied to the CHAN MODEM from the CARRIER SUPPLY PANEL are modulated by the signals from the vf equipment.. The modulated signal from each of the four channels has a bandwidth of 4 ke, resulting in an overall frequency band from the CHAN MODEM of 4 to 20 ke. The four channels in the CHAN MODEM perform identical functions.

	b. 2W-4W Switch S108.






a


	(1) 4W position. When the channel is arranged for four-wire operation, the transmitting circuit path from the vf equipment is from the 2W 4W-T binding posts, through the contacts of 2W-4W switch S103 and SEND-MEAS switch 8102 to the 8-db modulator input pad.

	(2) 2W position. When the channel is arranged for two-wire operation, the circuit path is from 2W 4W-T binding posts E101 and E102, through contacts 1-2 and 15-16 of 2W-4W switch S103 to terminals 7-10 of transformer



T101. The circuit is completed from terminals 1-6 of the transformer through contacts 6-7 and 3-4 of 2W-4W switch $103 and contacts 2-3 and 5-6 of SEND-MEAS §8102 to the 8-db modulator input pad.

c. Transformer T101. Transformer T101 is connected in a hybrid arrangement. Resistor R101 and capacitors C103 and C104 comprise the hybrid balancing network. Capacitors C101 and C102 block direct current (dc) from transformer T101.


	d. SEND-MEAS Switch S102.

	(1) SEND position. In this position, 1,000 cycles per second (cps) is applied from the TEST PANEL to the input of the modulator input pad for lineup and test purposes.




	(2) MEAS position. In this position, the received signal (1,000 cps) is applied to the TEST PANEL for measurement and adjustment of the channel net loss.




	e. Transformer T102 and Low-Pass Filter FL101. The vf signals from the modulator input pad are applied across transformer T102 and its associated components to low-pass filter FL101.

	(1) Transformer T102 and capacitors C105 and C106 comprise a high-pass filter network. The network suppresses any low-frequency (lf) inputs below 300 eps such as 20-cps ringing signals and 60-cps line frequencies.




	(2) Low-pass filter FL101 suppresses high-frequency (hf) inputs above 3,500 cps such as carrier frequencies and sideband signals emitted from carrier systems of previous links and multilink connections.




	f. Modulator Circuit. The modulator circuit consists of varistor CR101, resistors R110 through R118, and transformers T103 and T104. Vf signals are applied across T104 and modulate the 8-ke carrier frequency which is applied through the modem pad to the center tap of both transformers. The modem pad compensates for the effects of temperature variations on the load characteristics of the modulator and demodulator. Resistors R110



Figure 1. Telephone Modem TA-219/U, block diagram.

through R113 assure uniform performance of the varistors.


	g. Modulator Output Pad. The output from the modulator is coupled from transformer T103 to the 7-db modulator output pad. The pad provides for adjustment of the overall loss in the channel transmitting circuit. The pad is also thermistor regulated to compensate for variations in other circuit components with changes in ambient temperature. Resistors R116 and R143 are strapped in or out to allow for slight adjustments in the loss offered by the pad.

	h. Modulator Band-Pass Filter FL102. Bandpass filter FL102 selects the lower sideband from the modulator output. Band-pass filter FL102 (CHAN 1) selects the 4-ke to 8-ke sideband, band-pass filter FL202 (CHAN 2) selects the 8- to 12-ke sideband, band-pass filter FL302 (CHAN 38) selects the 12- to 16-ke sideband, and bandpass filter FL402 (CHAN 4) selects the 16- to 20-ke sideband.

	i. Channel Output Cirewt. The 4- to 8-ke sideband from band-pass filter FL102 is applied to the main chassis of Telephone Modem TA-— 219/U (fig. 3) through pins 19 and 16 of connectors P101 and J1. The channel sideband frequencies from each channel (h above) are connected in parallel in the CHAN MODEM and applied to the SUBGROUP PANEL through pins A and K on TRANS-TEST-TALK jack J5/ (figs)





5. Schematic Analysis, Telephone Modem TA-219/U Receiving Circuit

(fig. 2)


	a. General. The three separate 4- to 20-ke input frequency bands are applied from the SUBGROUP PANEL to the three CHAN MODEMS. In each CHAN MODEM, four band-pass filters select the proper frequency band (in 4-ke bands) to be applied to each CHAN assembly. The signals selected by the channel band-pass filters are demodulated by different carrier frequencies and applied to vf equipment connected to the channel.

	b. Receive Pad. The channel input frequencies from the SUBGROUP PANEL are applied from pins E and P of TRANS-TEST-TALK jack J5 (fig. 3) through the 8-db receive pad



to pins 14 and 17 on jacks J1 and P101. The pad provides the correct impedance termination for the channel band-pass filters.


	c. Demodulator Band-Pass Filter FL103. The input frequencies are then applied to the channel demodulator band filters (fig. 2). Band-pass filter FL103 (CHAN 1) selects the 4- to 8-ke sideband, band-pass FL203 (CHAN 2) selects the 8- to 12-ke sideband, band-pass filter FL303 (CHAN 8) selects the 12 to 16-ke sideband, and band-pass filter FL403 (CHAN 4) selects the 16- to 20-ke sideband.

	d. Demodulator Input Pad. The output of band-pass filter FL103 is applied to the 8-db demodulator input pad. This pad, with the 8-db receive pad (b above), provides the proper input level to the demodulator. Thermistors RT105, RT109, RT110, and RT106 regulate the pad loss to compensate for variations in other circuit components with changes in ambient temperature.

	e. Demodulator Circuit. The demodulator circuit consists of transformers T105 and T106, varistor CR102, resistors R122 through R125, and demodulator low-pass filter FL104. The 8-ke carrier frequency is applied through the modem pad to the center tap on both transformers. The demodulator output (upper and lower sidebands) is applied from transformer T105 to demodulator low-pass filter FL104 which selects the lower sideband (300 to 3,500 cps).

	f. Gain Control Circuit. The signals are then applied to GAIN control R138. The control is part of an attenuator network composed of resistors R138, R140, and R141. GAIN control R138 is a signal level control used to adjust the circuit net loss during system lineup.

	g. Voice-Frequency Amplifier V101. Voicefrequency amplifier V101 is arranged as an output amplifier for the demodulated signals. The output of the amplifier is applied to 4W-R, binding posts E103 and E104 through transformer T108 and the contacts of SEND-MEAS switch S102 and 2W-4W switch 8103.

	(1) Input circuit. Transformer T107 couples the signals to the control grid of amplifier V101. Resistor R130 is a terminating resistor for this trans- _ former. Resistor R148 serves as a






Figure 2. Telephone Modem TA-219/U, schematic diagram of CHAN 1.


	sing-suppression resistor. Resistor R135 provides a de return path for the control grid.

	(2) Output circuit. The amplified signals are developed across the 3—4 and 5-6 windings of transformer T108. Resistor R131 and capacitor C110 reduce the gain of frequencies above 3,500 cps. Resistor R132 is the screen dropping resistor and capacitor C108 serves as a screen bypass. Resistor R139 is the plate dropping resistor.

	(3) Feedback circuit. Feedback voltage is obtained from winding 3—4 of transformer T108. An alternatingcurrent (ac) voltage divider network, consisting of resistors R133 through R136 and capacitor C109, develops the feedback voltage. The amount of feedback voltage necessary for amplifier stability is applied between the control grid and the cathode of amplifier V101. The series-parallel combination of resistors R135 and R136 and capacitor C109 causes a decrease in the negative feedback voltage at 300 cps to obtain an increase in the net gain of the amplifier. Capacitor C107 blocks the de cathode voltage (developed by cathode resistor R133) from the control grid. Capacitor C111 and resistor R137 prevent spurious oscillations in the amplifier circuit.



h. Channel Output Circuit.


	(1) Four-wire arrangement. When the channel is arranged for four-wire operation (switch S103 operated to the 4W position), the output developed across terminals 1—2 of transformer T108 is applied through the contacts of SEND-MEAS switch S102 and switch 8103 to the 4W-R binding posts.

	(2) Two-wire arrangement. When the channel is arranged for two-wire operation (switch S103 operated to the 2W position), the output developed across terminals 1-2 of transformer T108 is applied through contacts 7-8 and 10-11 of SEND-MEAS switch S102 and contacts 10-11 and 13-14 of



2W 4W switch $103 to terminals 3-4 of transformer T101. The circuit is completed from terminals 7-10 of T101 through contacts 1-2 and 15-16 of 2W 4W switch S$103 to the 2W 4W-T binding posts.



6. Channel Test and Talk-Monitor Circuits

(figs. 2 and 3)


	a. SEND-MEAS Switch S102.

	(1) SEND position. The 1-ke test signal from the TEST PANEL is applied from pins N and D on TRANS-TEST-TALK jack J5 (fig. 3), through pins lT*and 3 *on "jacks "J Pand P01, 'to contacts 4 and 1 of switch $102 (fig. 2). When the switch is operated to the SEND position, the signal is applied to the modulator input pad through contacts 1-2 and 4—5.




	(2) MEAS position. When switch $102 is operated to the MEAS position, the output developed across transformer T108 is applied to pins F and R of TRANS-TEST-TALK jack J5 (fig. 3), though contacts 8-9 and 11-12 of switch 8102 and pins 18 and 15 of connectors P101 and J1. The signal path is completed to the TEST PANEL through the SUBGROUP and JUNC-TION PANELS.






b. TALK-MON Switch S101.


	(1) TALK position. Connections to the ORDER WIRE PANEL circuits are available at pins 9 and 12 (transmitting), and 10 and 7 (receiving) on connector P101. When switch S101 is operated to the TALK position, contacts 1 through 8 connect handset HS101 (located on ORDER WIRE PANEL) to the transmitting and receiving branches of CHAN 1 for communicating purposes.

	(2) MON position. When switch S101 is operated to the MON position, the circuit is the same as (1) above except that contacts 9 through 16 of switch 8101 make and volume limiting resistors R102 through R105 are connected into the circuit.



Figure 3. Telephone Modem TA-219/U, schematic diagram of main chassis.

(Contained in separate envelope)




Section II. TELEPHONE MODEM TA-227/U


7. Block Diagram Analysis (fig. 4)

Telephone Modem TA-227/U (SUBGROUP PANEL) consists of subgroups 1, 2, and 3. Each subgroup has a transmitting and a receiving circuit. A single transmitting amplifier is common to the three subgroups. The 4 to 20-kc output frequency bands from each CHAN MODEM are applied to the transmitting circuit of each subgroup. The 60- to 108-ke output frequency band from the GROUP PANEL is applied to the subgroup receiving circuits.

Note. Throughout this section, reference is made to components in subgroup 1 in that the operation of this circuit is representative of subgroups 2 and 3.



a. Transmitting Circuit.


	(1) The 4-db modulator input pad attenuates the CHAN MODEM output frequencies to the proper level for modulation. The input signal is applied through the contacts of SPE-CIAL SERVICE 1 switch S3 to modulator CR5d.

	(2) In modulator CR5, the input signals modulate the 56-ke carrier frequency applied from the CARRIER SUPPLY PANEL producing upper and lower sideband frequencies. The carrier frequencies for subgroups 2 and 3 are 72- and 88-kce, respectively.

	(3) The modulator output pad is provided for adjusting the output level from the transmitting branch. Band-pass filter FL8 selects the upper sideband from modulator CR5.

	(4) Transformer T16 combines the upper sideband outputs of the three subgroups to form the 60- to 108-ke SUBGROUP PANEL frequency band.

	(5) Transmitting amplifier V7 amplifies the output of hybrid coil T16 and applies the signal across transformer T17 to the GROUP PANEL.





b. Receiving Circuit.

(1) The band from the GROUP PANEL is applied to the 15-db receive pad. This pad reduces the incoming signal


	level for application across transformer T18 to the receiving branches of each subgroup.

	(2) Band-pass filter FL9 selects the 60 to 76-ke band of frequencies for demodulation in subgroup 1. The frequency bands applied to subgroups 2 and 8 are 76 to 92 ke and 92 to 108 ke, respectively.

	(3) The input signal level to demodulator CR6 is set by the 6-db demodulator input pad. A carrier frequency of 56 ke from the GARRIER SUPPLY PANEL demodulates the signals, producing upper and lower sideband frequencies. Carrier frequencies of 72 and 88 ke are applied to subgroups 2 and 8, respectively.

	(4) Low-pass filter FL3 selects the 4- to 20-ke lower sideband from the demodulator output.

	(5) Demodulator amplifiers V6 and V5 amplify the output of the low-pass filter. SPECIAL SERVICE 1 switch S3 arranges for signal application to CHAN MODEM 1.





8. Schematic Analysis, Telephone Modem TA—227/U Transmitting Circuit

(fig. 5)

a. Modulator Input Pad and SPECIAL SERVICE 1 Switch S3. The 4- to 20-ke frequency band from CHAN MODEM 1 is applied from pins A and K on connector P38, through the 4-db modulator input pad to the contacts of SPECIAL SERVICE 1 switch $3. The pad attenuates the input signal to the proper level to prevent over modulation.



b. SPECIAL SERVICE 1 Switch S8.


	(1) CHAN MODEM position. Continuity is established through the switch contacts 5-4 and 8-7 to the input of modulator CR5d.

	(2) SPL SERV position. Continuity is established from the special service 1 IN binding posts, through the 39-db pad and contacts 3-4 and 6-7 of switch 83, to the input of modulator



Figure 4. Telephone Modem TA--227/U, block diagram.

CR5.- Contacts 1-2 of switch S38 close, lighting SPL SERV indicating lamp I 1.

ce. Modulator Circuit. The modulator circuit consists of transformers T1l and T12 and varistor CR5. The 4- to 20-ke input signal modulates the 56-ke carrier frequency. (The input frequencies to subgroups 2 and 3 modulate carrier frequencies of 72 and 88 kc respectively.) The carrier frequency is supplied from the CARRIER SUPPLY PANEL across terminal 2 of transformer T1 and terminal 4 of transformer T12. The output from the modulator is applied through the modulator output pads to band-pass filter FL8.

d. Modulator Output Pads. Two pads are provided at the output of modulator CR5 for adjusting the output level of the transmitting circuit.


	(1) The first pad, consisting of resistors R76 through R82, is adjustable by soldered straps in 1l-db steps from B25. to: 7.5: db:

	(2) The second pad, consisting of resistors R83 through R85, attenates the signal 2 db. The pad finds its widest application in subgroup 1 which has less signal loss than either of the other subgroups.



e. Band-Pass Filter FL8. The upper sideband of 60 to 76 kc is selected by band-pass filter FL8. Band-pass filter FL6 (subgroup 2) selects the 76- to 92-kc sideband, and band-pass filter FL4 (subgroup 3) selects the 92- to 108-ke sideband.

f. Transformer T16. The output frequencies of subgroups 1, 2, and 3 are applied to the primary windings of transformer T16. The transformer is connected as a hybrid arrangement, permitting the frequency attenuation requirements of the band-pass filters to be less critical. The three subgroup output frequency bands combine to form a band of frequencies from 60 to 108 ke. Resistor R103 and capacitors C34 and C42 comprise the hybrid balancing network.

g. Transmitting Amplifier V7.

(1) Transformer T16 couples the input signals to the control grid through de blocking capacitor C5 and sing-sup pression resistor R127. Resistor R104 is an impedance matching resistor; resistor R107 provides a dc return path for the control grid. Bias for the tube is developed by cathode resistor R108 and bypass capacitor C36. Capacitor C387 bypasses the screen grid to the cathode. Operating voltage for the plate is applied through resistors R114 and R118 and the 5-6 winding of transformer T17. Screen grid voltage is applied through resistors R114 and R110. Capacitor C40 and resistor R114 provide decoupling for the 200-volt supply. The output circuit is connected to transformer T17.

(2) The gain of the amplifier is 18 + 3 db. It is controlled by varying the amount of feedback voltage by the adjustment of TR AMP GAIN control R106. The feed-back voltage is obtained from the voltage divider network consisting of resistors R111 through R113, and applied to TR AMP GAIN control R106 and resistor R105 through de blocking capacitor C89. A small amount of de (determined primarily by resistor R109) through TR AMP GAIN control R106 minimizes its sliding contact resistance.

h. Transformer T17. The amplified subgroup output signals are applied across transformer T17 to terminals A and L, and K and W on connector J9. Resistor R115 is an impedance balancing resistor. Subgroup output frequencies are made available at the 60-108 KC OUT binding posts and the 60-108 KC OUT ALT binding posts.



9. Schematic Analysis, Telephone Modem TA-—227/U Receiving Circuit

(fig. 5)

a. Subgroup Input Circuit. Subgroup input frequencies from the GROUP PANEL are applied from terminals H and R of connector J10, through the 15-db receive pad (R117, R119, and R120), to transformer T18. Alter-

Figure 5. Telephone Modem TA-227/U, schematic diagram.

nate input connections are provided at the 60-108 KC IN binding posts.

b. Transformer T18 and Band-Pass Filter FL9. The input signal is applied through transformer T18 to the subgroup band-pass filters. The transformer is connected to form a hybrid arrangement similar to transformer T16 (par. 8f). Capacitor C41 and resistor R118 comprise the hybrid balancing network. Band-pass FL9 selects the 60- to 76-kc band from the 60- to 108-ke subgroup input frequencies. Band-pass filters FL7 (subgroup 2) 4nd FL5 (subgroup 3) select the 76- to 92-kc and 92- to 108-ke bands respectively from the subgroup input frequencies.

c. Demodulator Input Pad. The signals selected by band-pass filter FL9 are applied through 6-db demodulator input pad to demodulator CR6. This pad, with the 15-db receive pad (a above), attenuates the incoming signal to the proper level for demodulation.

d. Demodulator Circuit. The demodulator circuit is composed of varistor CR6 and transformers T15 and T14. The 60- to 76-ke input signal is coupled to the demodulator by transformer T15. The 56-ke carrier frequency is applied between terminal 2 of transformer T14 and terminal 4 of transformer T15. The signal is demodulated by the 56-ke carrier frequency, producing upper and lower sidebands. The 76 to 92-ke (subgroup 2) and 92- to 108-ke (subgroup 3) frequency bands are demodulated by carrier frequencies of 72- and 88-kc, respectively.

€. Low-Pass Filter FL3. Signals from demodulator CR6 are applied to low-pass filter FL3. The filter selects the lower sideband (4 to 20 ke) of the demodulated signal. Filters FL2 (subgroup 2) and FL1 (subgroup 38) also select 4- to 20-ke sidebands.

f. Demodulator Amplifier (1st Ampl V6). The 4- to 20-ke output from low-pass filter FL3 is applied to demodulator amplifier V6. The input signal is applied to the control grid of amplifier V6 through sing-suppression resistor R126. Resistor R99 provides the proper impedance termination for the filter and also is the de grid return for the amplifier. Cathode bias is developed by resistor R96 and capacitor

C33. Additional biasing is provided by resistors R97 and R98. The output circuit of the amplifier contains plate resistors R93 and R95 and capacitors C30 and C31. Screen grid voltage is applied through resistors R95 and R94. Capacitor C32 is the screen bypass to the cathode. Degenerative feedback is developed by unbypassed resistors R97 and R98. The amplifier output signals are applied to amplifier V5.

g. Demodulator Amplifier (2nd Ampl V5). The circuit arrangement of amplifier V5 is similar to amplifier V6. Resistor R92 is the de grid return for the amplifier. Resistor R125 is a sing-suppression resistor. Capacitor C28 is part of the resistive-capacitive coupling network, the remainder of which is composed of the plate load and grid input resistors. Degenerative feedback is developed by unbypassed cathode resistor R91. Resistor R89 is the screen-dropping resistor and capacitor C29 bypasses the screen to the cathode. Plate voltage is applied through resistors R90 and R87, inductor L3, and winding 4—5 of transformer T13. Resistor R90 and capacitor C25 comprise the 200-volt supply decoupling network. The amplified output signal appears across output transformer T13. Negative feedback voltage is obtained from winding 3-4 of output transformer T13, resistor R86, and capacitor C24. This voltage is applied through resistor R88 and capacitor C27 to the cathode of amplifier V6. DEM 1 GAIN control R98 varies the gain of the demodulator amplifier circuit by controlling the amount of applied feedback.

h. SPECIAL SERVICE 1 Switch S3.

(1) CHAN MODEM position. Continuity is established from output demodulator amplifiers V5 and V6, through contacts 13-12 and 10-9 of switch 83 to pins E and P on connector P3.

(2) SPL SERV position. Continuity is established from the output of demodulator amplifiers V5 and V6, through contacts 10-11 and 13-14 of switch S3 to the special service 1 OUT binding posts. Contacts 1-2 of switch S3 close, lighting SPL SERV indicating lamp I 1.

°




Section III. GROUP PANEL (PART OF AMPLIFIER-PILOT REGULATOR AM-707/TCC-7)


10. Block Diagram Analysis

(fig. 6)

AMPLIFIER-PILOT REGULATOR AM-707/TCC-7 is composed of the GROUP PANEL and the JUNCTION PANEL (pars. 15 and 16). The GROUP PANEL has a transmitting and a receiving circuit. Input signals are applied to the transmitting circuit from the SUB-GROUP PANEL, through the JUNCTION PANEL and to the receiving circuit from the JUNCTION PANEL. Facilities are also provided for automatically regulating the power of the received signals and for synchronizing the frequencies from the CARRIER SUPPLY PANEL.


	a. Transmitting Circuit.

	(1) The 60- to 108-ke output frequencies from the SUBGROUP PANEL are applied through the JUNCTION PANEL to the normal (REGULAR) position of 60-108 KC switch S1 to modem and amplifier AR4. Switch S1 (SPL SERV position) also provides for the connection of 60- to 108-ke external special service equipment to modem and amplifier AR4 through a 42-db impedance matching pad.




	(2) In modem and amplifier AR4, the input signals modulate the 120-ke carrier frequency supplied from the CARRIER SUPPLY PANEL.




	(3) The modulated signals are applied through the normal (REGULAR) position of 12-60 KC switch S2 to the 4-db modulator output pad. The pad attenuates the signal and improves the input impedance match to lowpass filter FL3. Switch S2 (SPL SERV position) also provides for the connection of 12- to 60-ke external special service equipment to the 4-db modulator output pad through a 48-db impedance matching pad.




	(4) Low-pass filter FL3 selects the 12- to 60-ke lower sideband frequencies for application to transmitting amplifier AR3 which amplifies the signal before it is applied to cable building-out






network Zl. This network is adjusted to simulate the transmission loss through 0 to 21 reels of cable. The network applies the group output frequencies to the JUNCTION PANEL.


	b. Receiving Circuit.

	(1) Signals are applied from the JUNC-TION PANEL to the receiving branch of the GROUP PANEL. These signals are applied to cable building-out network Z5. This network, like Z1 (a(4) above), may be adjusted to simulate the transmission loss through 0 to 21 reels of cable. The output from cable building-out network Z5 is applied to a flat network.




	(2) The flat network provides a flat loss to the received signal. The output of the flat network is applied to slope network ZA.




	(3) This network provides adjustment fo compensate for the slope variation of the line (par. 120(3)). The output of slope network Z4 is applied to bulge network Z3.




	(4) This network provides adjustment to compensate for the bulge variation of the line (par. 120(4)). The output of bulge network Z3 is applied to delay equalizer EQ3.




	(5) Delay equalizer EQ3 improves the delay distortion in the frequency band from 12 to 45 ke. It also corrects for the distortion of the high-pass sections of the high-pass, low-pass filters in the JUNCTION PANEL. The output of delay equalizer EQ3 is applied to basic equalizer EQ2.




	(6) Basic equalizer EQ2 corrects for variations in attenuation for the 12- to 60-ke frequency band through 53, miles of spiral-four cable. The equalized signals are applied to receiver amplifier AR1.




	(7) The amplified signals are applied through the deviation equalizer and regulator network Z2 to receiving amplifier AR2. The deviation equalizer compensates for deviations from







	flat transmission of the transmitting and receiving circuits of the telephone terminal.

	(8) Regulator network Z2 is controlled by the output of regulator and alarm Z6 ((10) below). Regulator network Z2 provides a relatively constant input level to receiving amplifier AR2.

	(9) Receiving amplifier AR2 applies the output from regulator network Z2 to low-pass filter FL1. A portion of the amplified signal is also applied to regulator and alarm circuit Z6 and to 68-ke band-pass filter FL2.

	(10) Regulator and alarm circuit Z6 corrects for changes in the loss characteristics of the spiral-four cable caused by temperature variations.

	(11) The pilot frequency passed by 68-ke band-pass filter FL2 is applied to synchronizing amplifier V1. The output of the amplifier is applied to the CAR-RIER SUPPLY PANEL where it is available for synchronizing the carrier signals generated by the CAR-RIER SUPPLY PANEL.

	(12) Low-pass filter FL1 selects only the 12- to 60-ke group input frequencies and rejects the 68-kc pilot and test frequencies.

	(13) The output of low-pass filter FL1 is applied through the normal (REGU-LAR) position of 12-60 KC switch S82 to modem and amplifier AR4. Switch S2 (SPL SERV position) also provides for connecting the output of low-pass filter FL1 to 12- to 60-ke external special service equipment.

	(14) The group input frequencies are demodulated and amplified in modem and amplifier AR4.

	(15) The output of modem and amplifier AR4 is applied through the normal (REGULAR) position of 60-108 KC switch Sl to the SUBGROUP PANEL. Switch S1 (SPL SERV position) also provides for connecting the output of modem and amplifier



AR4 to external 60- to 108-ke special service equipment.



11. Schematic Analysis, Group Panel Transmitting Circuit


	a. General. The 60- to 108-ke transmitting subgroup output frequencies modulate the 120-ke carrier frequency applied to the transmitting circuit. The lower sideband of the modulated signal is amplified and applied to the JUNCTION PANEL.

	b. Input Circuit.

	(1) Subgroup output frequencies from the SUBGROUP PANEL are applied to the JUNCTION PANEL (fig. 18) through cable W104 to pins A and L on plug P104. The JUNCTION PANEL, the interconnecting unit for the telephone terminal, distributes these frequencies to pins A and L of plug P105. Cable W105 connects the JUNCTION PANEL output circuit to pins A and L of connector J1 on the GROUP PANEL (fig. 7).




	(2) From connector J1, the subgroup output frequencies are applied through 60-108 KC special service switch S1 to pins 4 and 5 of connector J2, which is the input to modem and amplifier AR4.,







	c. Modem and Amplifier AR4 (fig. 8). The transmitting section of modem and amplifier AR4 consists of a lattice-type modulator circuit (varistor unit CR1 and transformers T3 and T4). The primary of transformers T3 is connected to terminals 4 and 5 of connector P1. The secondary of transformer T4 is connected to terminals 2 and 1 of connector Pl. The 60- to 108-ke subgroup output frequencies are coupled to the modulator circuit by transformer T3 and modulate the 120-ke carrier frequency. The 120-ke carrier frequency from the CAR-RIER SUPPLY PANEL is connected to terminal 2 on each transformer. The resulting modulated signals are coupled to the output circuit by repeating coil T4.

	d. 4-DB Attenuator Pad (fig. 7). Output signals from modem and amplifier AR4 are



-

Figure 6. Amplifier-Pilot Regulator AM-707/TCC-7, block diagram.

Figure 7. Amplifier-Pilot Regulator AM-707/TCC-7, schematic diagram.

Figure 8. Modem and amplifier AR4 (part of GROUP PANEL), schematic diagram.

applied through 12-60 KC special service switch S2 and the 4-db pad to low-pass filter FL3.

a r)


	(1) The 4-db attenuator pad is composed of resistors Ril through R138. This pad improves the input impedance of low-pass filter FL3.

	(2) The lower sideband (12- to 60-kc) of the attenuated modulator output is selected by low-pass filter FL3. These frequencies, the group output frequencies, are applied to transmitting amplifier AR3.

	e. 12-68 Ke Amplifier AR3 (fig. 9). This amplifier is a two-stage negative feedback amplifier with a nominal gain of 52 db.



Note. Transmitting amplifier AR3 is one of three identical amplifiers assigned the common name of 12- to 68-ke amplifier. Whenever receiving amplifiers AR1 and AR2 are discussed, reference will be made to this paragraph; however, the differences in each amplifier circuit resulting from external connections will be covered where the amplifiers appear in the circuit.


	(1) Input circwt. Group output frequencies passed by low-pass filter FL3, are applied to terminals 0 and 1 on connector Pl in transmitting amplifier AR8. These terminals connect to windings 3-4 of hybrid transformer Tl. This 600-ohm winding provides the correct impedance termination for low-pass filter FL3. The 68-ke pilot frequency and the 12- and 28-ke test frequencies (supplied by the CARRIER SUPPLY PANEL) and the 65-ke and fault test frequencies (supplied by the TEST PANEL) are applied to winding 1-2 of the hybrid transformer, from pins K and W of TO JUNCTION PANEL connector J1 (fig. 7) through a pad consisting of resistors R46 through R48, to pins 1 and 2 of connectors J4 and P1.

	(2) Amplifier V1. Amplifier V1 is designed with negative feedback in the input circuit. Input signals are applied through winding 6-5 of hybrid transformer T1 to the control grid of the amplifier through sing-suppression resistor R7. Resistor R5 and capacitor C4 provide the proper impedance termination for the input transformer. Resistors R1 through



R3 form a voltage divider network to provide de voltage for the grid circuit. Resistor R6 and capacitor C5 develop cathode bias for the tube. To overcome the excessively large dc cathode voltage developed by resistor R6, +15 volts de is applied to the control grid. Capacitor C6 and resistor R8& provide a singing margin at low frequencies. Resistor Rl and capacitor C1 comprise the decoupling network and part of the plate voltage divider network. Resistor R9 is the plate and screen grid voltage-dropping resistor. Capacitor C2 decouples the voltage developed by resistors R2 and R3. The amplified output is applied to interstage network Z1 which assures the proper gain and phase of the signal throughout the 12- to 68-ke range.


	(3) Amplifier V2. Input signals to amplifier V2 are applied from interstage network Z1 through resistor R10. This resistor prevents spurious oscillations at high frequencies. Positive voltage is furnished to the control grid as described in (2) above. A resistor in the interstage network provides a de return path for the grid. Cathode bias is developed by resistor R11 and capacitor C10. Resistor R12 and capacitor C8 are the screen-dropping resistor and scréen bypass capacitor respectively. Resistor R15 and capacitor C9 provide a singing margin at high frequencies. The amplified output signal is applied to winding 5-6 of transformer T2.

	(4) Feedback circuit.

	(a) Feedback voltage is obtained from the 1-2 winding of output transformer T2. This voltage is applied to a voltage divider network (resistors R13 and R14) and phaseshifting capacitor Cll. An external network (fig. 7), composed of resistors R15 and R16 and capacitor C6, shunts resistor R13 through terminals 6 and 7 on connector Pl. This network establishes a feedback voltage of approximately 30 db.
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	) (b) The feedback voltage developed and capacitor C12 comprise the bal-

	






across resistor R138 (fig. 9) is ap- ancing network for transformer T2. plied to the control grid of ampli- The amplifier output is applied to fier V1 through dc blocking capaci- pins 14 and 16 of connector Pl. TR tor C3. Resistor R4 develops the AMP OUT jack J2 (fig. 7) is confeedback voltage in the grid circuit. nected through an attenuator pad (5) Output circuit. The 3-4 winding of composed of resistors R17 and R18 to output transformer T2 is connected to the feedback network in the amplifier a special terminating network com- circuit. TR 62 KC jack J13 and reposed of resistors R17 and R19, ca- sistor R19 are bridged across the out- pacitor C13, and inductor Ll. This put of transmitting amplifier AR3.

network prevents spurious oscillations f. Cable Building-Out Network Z1 (fig. 7). in the amplifier circuit. Resistor R18 The output of transmitting amplifier AR3 is ap-
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. TM2139-35-19

Figure 10. GROUP PANEL, slope network Z4, attenuation characteristics.

plied to cable building-out network Z1 through pins 14 and 16 on connector J4. This network is adjusted by TR CABLE REELS TO FIRST AN/TCC-11 control S6 to simulate transmission loss through 0 to 21 reels of cable in steps of 3 reels. Cable building-out network Z1 connects to pins F and S on GROUP PANEL connector Jl.



12. Schematic Analysis, Receiving Circuit

(fig eT)

a. General. The 12- to 60-ke group input frequencies are demodulated in the receiving circuit with a 120-ke carrier signal supplied by the CARRIER SUPPLY PANEL. The lower sideband of the demodulated signal is selected by a band filter for application to the SUB-GROUP PANEL. A regulator circuit, controlled by the pilot frequency, regulates the power of the signals in the receiving circuit.

b. Equalizers. The signals from the JUNC-TION PANEL are applied through a series of equalizer networks to receiving amplifier AR1. These networks and their specific functions are listed below in the order of their action.

(1) Cable building-out network 75. Cable building-out network Z5 is varied by
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Figure 11. GROUP PANEL, bulge network Z3. attenuation characteristics.

P. OuiglWi-—2TCC7—61, means of REC CABLE REELS TO FIRST AN/TCC-11 controls S85 to simulate the transmission loss through


	variable resistor, adjustable to pro- TION PANEL Cig: 17).

	(3) Slope network Z4. Slope network Z4 compensates for the slope variation (68-ke loss minus 12-ke loss) of the line. Figure 10 shows attenuation characteristics of slope network Z4 for various settings of the SLOPE ADJ 12 KC control.

	(4) Bulge network Z3. Bulge network Z3 compensates for the bulge variation (68-ke loss minus 28-ke loss after the slope has been reduced to 0 db) of the line. Figure 11 shows the at-




	tenuation characteristics of bulge network Z3 for the various settings of the BULGE ADJ 28 KC control.

	0 to 21 reels of cable in steps of 3 (5) Delay equalizer EQ3. Delay equalcable reels. The network is used to izer EQ3 improves the delay distorbuild out the cable section to the first tion in the frequency band from 15 to Telephone Repeater AN/TCC-11 to 45 ke in the 12- to 60-ke special serva total of 23 reels. ice circuit (fig. 7). The delay equal- (2) Flat network. The flat network is ar- izer corrects for the delay distortion ranged as a bridged-T pad. The of the high-pass sections of high-pass, FLAT ADJ 68 KC control is a double low-pass filter FL102 in the JUNC

	vide a flat loss to the received signals. (6) Basie equalizer EQ2. Basic equalizer EQ2 corrects for variations in attenuation through 534, miles of spiralfour cable. Figure 12 shows the frequency attenuation characteristic of the spiral-four cable end of basic equalizer EQ2. The two curves are complementary and add up to uniform attenuation at all frequencies. When the temperature is other than a mean temperature of 45° F., the cable attenuation characteristic and_ basic equalizer EQ2 no longer correct the
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Figure 12. Spiral-four cable and equalizer EQ2, attenuation characteristics.

signal adequately. Correction at other temperatures is applied in the regulator circuit (par. 14).

c. Amplifier AR1 (fig. 9). Receiving amplifier AR1 is identical with transmitting amplifier AR3 (par. lle). The impedance across terminals 1 and 4 of the input transformer is 720 ohms, which is the proper terminating impedance for basic equalizer EQ2. This series connection is made when recelving amplifier AR1 is plugged into connector J5. The input signals are applied to pins 0 and 5 on connector J5. Negative feedback of approximately 40 db is provided because no external network shunts feedback resistor R13. The nominal gain of receiver amplifier AR1 is 42 db. The output impedance is 600 ohms. REC AMP 1 OUT jack J14 and a pad composed of resistors R29 and R30 (fig. 7) are bridged across the 1-2 winding of receiving amplifier AR1 output transformer T2.

d. Deviation Hqualizer and Regulator Networks (fig. 7). The output of receiving amplifier AR1 is applied through a deviation equalizer network to regulator network Z2.


	(1) Deviation equalizer. The deviation equalizer is composea of resistors R45, and R49 through R51, and capacitor C14. The deviation equalizer network compensates for deviation from flat transmission of the transmitting and receiving circuits of Telephone Terminal AN/TCC-7.

	Regulator network Z2. Signals from the deviation equalizer are coupled to regulator network Z2 by transformer T3. Resistor R27 provides the correct impedance termination for the transformer. This network is controlled by thermistor RT1, which in turn is controlled by the regulator and alarm circuit Z6 (par. 14). 2 —

	e. Recewing Amplifier AR2 (fig. 9). Receiving amplifier AR2 is identical with transmitting amplifier AR3 (par. 1le), except for external connections resulting in slight differences in the gain and feedback circuits. In addition to applying the output signal to filter FL1, amplifier AR2 also supplies the input signal to regulator and alarm circuit Z6 (par. 14) and synchronizing amplifier V1 (f below).

	(1) The regulated input signal is applied between terminals 1 and 2 on con-







	nector Pl. Externally connected resistor R26 and capacitor C12 (fig. 7) are connected to the cathode of amplifier V2 through pins 138 and 19 on connector J3 to improve the singing margin at low frequencies in amplifier V2.

	(2) Negative feedback of approximately 30 db controls the gain of receiving amplifier AR2 when signals are applied to input transformer Tl. The nominal gain of receiving amplifier AR2 is 50 db.

	(8) The output impedance of the amplifier is 600 ohms. REC 62 KC jack J10 and protective resistor R20 are bridged across the output of the amplifier. REC AMP 2 OUT jack J11 and an attenuator composed of resistors R22 and R23 are bridged across the 1-2 winding of output transformer T2.

	f. Carrier Synchromzing Circuit (fig. 7). The CARRIER SUPPLY PANEL may be synchronized to the frequency of the other terminal used in the carrier telephone system by operating the CARR SYNC switch on the CAR-RIER SUPPLY PANEL (fig. 20) to the RE-MOTE position. When the switch is operated, the 68-ke pilot signal, which is received from the spiral-four cable, is passed through the GROUP PANEL and JUNCTION PANEL to the CARRIER SUPPLY PANEL (par. 23a).

	(1) Synchromzing signal path. A 68-ke pilot frequency and the group input frequencies (12 ke to 60 kc) are received from spiral-four cable connector J103 in the JUNCTION PANEL and passed through the GROUP PANEL receiving circuits. The 68-kc pilot signal is selected from the output of receiving amplifier AR2 by 68-kc band-pass filter FL2. Filter FL2 is bridged on the transmission path through resistor R21, which provides the proper impedance for the filter input. Resistor R42 provides a termination for the filter. The 68-ke pilot signal is amplified by tube V1 and applied through repeating coil T4 to terminals F and P on connector P2. These terminals connect through cable W2 to the JUNCTION PANEL.







	Cable W103 conducts the 68-kc pilot signal from the JUNCTION PANEL to the SUPPLY PANEL where it is available for synchronizing the carrier signals generated in the CAR-RIER SUPPLY PANEL.

	(2) Synchronizing amplifier V1. Resistor R41 provides cathode bias and degenerative feedback. The screen grid is connected to the cathode circuit through capacitor C13. Resistor R40 is the screen-dropping resistor. Repeating coil T4 is the output transformer of the amplifier. Plate voltage is applied through resistor R39 and bypass by capacitor C11.



g. Low-Pass Filter FL1 (fig. 7). The signals applied to low-pass filter FL1 include the 12- to 60-ke group input, 68-ke pilot, and 12 and 28-ke test frequencies. Low-pass filter FL1 rejects the pilot and test frequencies and selects the 12- to 60-ke group input frequencies. The output signals of filter FL1 are applied through contacts 10-9 and 13-12 of special service switch S2 to modem and amplifier AR4.

h. Modem and Amplifier AR4 (fig. 7). The 12- to 60-kc group input frequencies from lowpass filter FL1 are demodulated and amplified in modem and amplifier AR4. The output frequencies of the modem and amplifier become the 60- to 108-ke subgroup input frequencies.


	(1) Demodulator input pad (fig. 8). The group input frequencies are applied through the 34-db demodulator input pad which attenuates the signal to the proper level for demodulation.

	(2) Demodulator circuit. The attenuated group frequencies are applied to transformer T6 which couples the signals to lattice-type demodulator CR2. The resulting demodulated signals are the 60- to 108-kc subgroup input frequencies.

	(3) Demodulator output pad. Transformer T5 couples the demodulated signals to the attenuator pad. The attenuator pad, composed of resistors R13 and R14, improves the impedance termination of filter FL1 and attenuates the demodulated signals 3.5 db.

	(4) Low-pass Filter FL1. The 108-ke low-pass filter FL1 allows only sub-




	group input frequencies between 60 to 1¥8 ke to pass to first amplifier V1 in modem and amplifier AR4. Capacitor C10 and inductor Ll provide correction for the _ loss-frequency characteristic introduced by transformer T2. The transformer couples subgroup input frequencies 60 to 108 ke to first amplifier V2.

	(5) First amplifier V2. The input to first amplifier V2 is applied through singsuppression resistor R19. Resistor R12 provides proper impedance termination for input transformer T2. Bias is obtained by resistors R10 and R11, and DEM GAIN control R7 (fig. 7). The DEM GAIN control is used to adjust the gain of the amplifier. Cathode bias resistor R10 (fig. 8) is bypassed by capacitor C7. Cathode bias resistors R11 and R7 are not bypassed and therefore introduce a small amount of degenerative feedback. Sereen grid voltage is supplied through resistor R9. A small amount of negative feedback is introduced by returning screen bypass capacitor C6 directly to the cathode of tube V2. Negative feedback also is applied through capacitor C4 to cathode resistor R11 from the output of second amplifier V1. Plate voltage is supplied through resistor R8, bypassed by capacitor C5 and the 1-2 winding of interstage network Z1. The output of first amplifier V2 is applied through interstage network Z1 to second amplifier V1.

	(6) Second amplifier V1. Interstage network Z1 couples the signals to the control grid through sing-suppressing resistor R18. Cathode bias is provided by resistor R6, bypassed by capacitor C8. Screen grid voltage is supplied through resistor R5, bypassed by capacitor C2. Resistors R2 through R4 form a voltage divider which determines the feedback voltage applied to first amplifier V2 through capacitor C4. Plate voltage is applied through resistors R7 and R4 and winding 5-6 of transformer Tl. Capacitor C1 is the decoupling




	capacitor. Capacitors C9 and C8 are feedback phase-shifting capacitors. The output of second amplifier V1 is applied to output transformer T1.

	(7) Output transformer T1. Transformer T1 is connected in a hybrid arrangement. Resistor Rl is the balancing resistor for the circuit. The 60- to 108-ke output from second amplifier V1 is applied to pins H and R of connector P1 through pins 14 and 17 of connectors Pl and J2 and the contacts of 60-108 KC switch S1 (fig. 7). An alternate output is applied to the DEM OUT ALT binding posts through pins 15 and 18 of connectors P1 and J2. Resistor Rl is an impedance terminating resistor.

	i. Special Service Switch S1, 60-108 KC (fig. 7).

	(1) REGULAR position. Establishes continuity from the output of modem and amplifier AR4 to pins H and R of connector Pl.




	(2) SPL SERV position. When operated to this position, continuity is established from the output of modem and amplifier AR4, through contacts 10 and 11 and 18 and 14 of switch S1 to the SPL SERV 60-108 KC binding posts.








13. Block Diagram Analysis, Regulator and Alarm Circuit Z6 (fig. 13)

Regulator and alarm circuit Z6 regulates the group receiving gain of the GROUP PANEL according to the strength of the received 68-kc signal. The strength of the pilot frequency varies inversely as the loss (which varies directly as the temperature) of the spiral-four cable. Regulation of the output of receiving amplifier AR2 is held to +1 db. When the output signal variation exceeds +1 db, an a. Input Circuit. The input circuit consists of band-pass filter FL1 and first amplifier V1.

alarm indicates the abnormal condition.

(1) Band-pass filter FL1. The 68-kc pilot frequency is applied from receiving amplifier AR2 to band-pass filter FL1 which selects only the 68-ke pilot frequency from the received group input


	frequencies and applies it to regulator amplifier V1.

	(2) Amplifier V1. From amplifier V1, the amplified signal is applied to voltage doubler rectifier V2 of the regulator section and alarm amplifier V4A of the alarm section.

	b. Regulator Circuit. The output of rectifier V2 controls the operation of thermistor current supply tube V3. Tube V3 operates in conjunction with regulator network Z2 and thermistor RT1 (fig. 6) to control the gain of receiving amplifier AR2.





c. Alarm Circuits.


	(1) Alarm amplifier V4A. If regulator network Z2 and thermistor RT1 fail to restore the normal signal outputs, an alarm sounds to indicate the condition. Heavily biased amplifier V4A permits only a small portion of its input signal to appear at the output circuit to operate the alarm circuits. The output of amplifier V4A igs applied to alarm rectifier V4B.

	(2) Alarm rectifier V4B. Tube V4B rectifies the 68-ke pilot frequency and. develops negative and positive voltages at its plate and cathode circuits to be further applied to the high and low alarm circuits.

	(8) High alarm. The negative voltage from the alarm rectifier is applied to high alarm de amplifier V5A. Only a prolonged variation due to spiral-4 cable temperature changes in the 68 ke pilot frequency will be amplified and operate the high alarm circuit (par. 14f). Normally, tube V5A conducts sufficient current to keep relay K1 energized; however, should the pilot frequency to the input circuit exceed 1 db, the plate current of amplifier V5A would decrease sufficiently to deenergize the relay. When relay K1 deenergizes, HIGH ALARM lamp I 3 and buzzer I 1 (fig. 6) actuate to indicate the abnormal condition.

	(4) Low alarm. The positive voltage from the alarm rectifier is applied to low alarm de amplifier V5B. Only a prolonged variation in the 68-ke
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Figure 18. Regulator and Alarm Umt Z6, block diagram.

pilot frequency due to _ spiral-four cable temperature changes will be amplified and operate the low alarm circuit (par. 14f). Normally, tube V5B conducts sufficient current to keep low alarm relay K2 energized; however, should the pilot frequency applied to the input of the regulator and alarm circuit decrease below —1 db, the plate current of amplifier V5B would decrease sufficiently to deenergize the relay. When relay K2 deenergizes, LOW ALARM lamp I 2 lights and buzzer I 1 (fig. 6) sounds to indicate the abnormal condition.



14. Schematic Analysis, Regulator and Alarm Unit Z6

a. General.

/ f, li v/7 \ (1) The regulator circuit (regulator and alarm Z6, on the GROUP PANEL)

compensates for changes in the loss characteristics of the spiral-four cable at temperatures other than the mean temperature, 45° F. Basic equal- -izer EQ2 (par. 12b(6)) compensates for the cable loss characteristics at the mean temperature. Changes in the output of the 68-ke pilot frequency that accompanies the 12- to 60-ke signal frequencies along the spiralfour cable are used as a measure of the changes in the output of the signal frequencies. Variations in the output of the 68-ke pilot frequency control the regulator circuit which, in turn, controls the output of the signal frequencies passing through the receiving circuit. Figure 14 is a graph of the input to the regulator circuit versus the output of the circuit. The curve is essentially a straight line, because the regulator circuit responds linearly to its input. The regulator circuit can maintain a =+.7-db flat gain error with +5-db changes in the signal input. The +5-db changes in the signal input can include changes in the signal input resulting from the most extreme combinations of +20° F. ambient temperature change and +380° F. spiral-four cable temperature change. The control is made by regulator network Z2 and _ thermistor RT1 shown on the block diagram in figure 6.

(2) If the 68-ke pilot signal received from the spiral-four line exceeds or falls below its normal output, the regulator circuit will operate to restore the normal output of the signals. If the range of the regulator circuit is not sufficient to restore the 68-ke pilot to within 1 db of its normal output, an alarm will sound.

b. Band-Pass Filter FL1 and First Ampli-. fier V1. The input to regulator and alarm circuit Z6 is applied from receiver amplifier AR2 . (12-68 KC AMPLIFIER) through the pad composed of resistors R22 through R24, and R31 in the GROUP PANEL (fig. 7). The signal is applied to terminals 0 and 3 of connector Pl on REGULATOR AND ALARM Z6 (fig. 15). From connector P1, the signal is applied through resistor Rl, which is a part of the pad, to input transformer T1. Input transformer T1 steps up the input voltage and applies it to band-pass filter FL1. Filter FL1 Passes only 68 ke to the grid of regulator amplifier V1 through sing-suppression resistor R3. The 68-ke pilot signal voltage is applied to the grid of regulator amplifier V1. Resistor R2 is the grid leak and a terminating resistor for filter FL1. Some degenerative feedback is obtained through resistor-capacitor combination R5 and C2. A control grid voltage of 20 volts de is developed by the voltage divider net a
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Figure 14. Regulator input versus amplifier output.

work composed of resistors R32 and R33. Capacitor C14 provides decoupling action of this voltage. This voltage partially cancels the high cathode voltage developed by cathode resistor R6. The plate voltage for tube V1 is fed through inductor L1. The screen and plate voltages are limited by resistor R7 and bypassed by capacitor Cl. The output of the regulator amplifier is developed across resistor R4 and inductor Ll.

c. Voltage Double Rectifier V2 (fig. 15). The 68-ke pilot frequency voltage is applied to the grid and plate of one-half of voltage double rectifier V2 through capacitor C3. The frequency voltage applied to the voltage doubler rectifier is rectified and doubled by the circuit arrangement. A negative de voltage approximately equal to twice the peak signal voltage from tube V1 is developed across resistor R8& and capacitor C5. This negative voltage is opposed by an adjustable positive voltage applied to terminal 14 of connector P1 from AUTO REG OUTPUT potentiometer R44 (fig. 7) and resistor R43. The positive voltage is bypassed by capacitor C4. The combination of the negative output voltage and the adjustable positive opposing voltage produces an adjustable voltage on the paralleled grids of tube V3. Capacitor C6 and resistor R9 filter out rapid variations in the voltage applied to the grids of tube V3.

d. Thermistor Current Supply V3 (fig. 15). The rectified and doubled 68-ke pilot frequency is applied to the grids of de amplifier V3 through resistors R10 and R11 which prevent spurious oscillations of the de amplifier. The bias on tube V3 is adjusted by means of the adjustable positive opposing voltage, so that when the 68-ke frequency is at its normal voltage, approximately 6 ma of current flows from the paralleled plates of V3 through the parallel combination of current-limiting resistors R12 and R34 to pin 19 of connector Pl. This cur- rent flows by way of an external connection (fig. 7) through transformer T3, regulator net- work Z2, thermistor RT1 in the GROUP PANEL (fig. 9), and then through input transformer T1 in amplifier AR2 and resistor

~~

R25 in the GROUP PANEL, to the 200-volt supply. Resistor R25 protects input transformer T1 in amplifier AR2 against excessive currents. Capacitor C4 acts as a filter. A check can be made at REG VOLTS jack J1 and J2 (fig. 15) to determine if the proper amount of current is flowing. Resistor R13 is the cathode bias resistor. Capacitor C7 provides filtering of the thermistor current. Regulator network Z2 (fig. 7) is in series with the received signal path in the GROUP PANEL. Changes in the loss of regulator network Z2 control the output of the received signals (par. 12d(2)). The loss of regulator network Z2 is controlled by the resistance of thermistor RT1. Thermistor RT1 is in series with tube V3 (fig. 15), and when the plate current changes in tube V3 the thermistor current changes. When the current flowing through the thermistor changes, the resistance of the thermistor changes. Figure 16 shows the loss of regulator network Z2 plotted against the frequency for different values of thermistor resistance.


	(1) Increase in pilot frequency level. When the temperature of the spiralfour cable decreases, the loss of the cable decreases, increasing the output level of the 68-ke pilot frequency. As the output level of the 68-kce pilot frequency increases above its normal value, the negative voltage on the | paralleled grids of tube V3 increases. When the grid voltage on tube V3 becomes more negative, the plate cur- | rent decreases. This decreases the current through thermistor RT1. The resistance of the thermistor then increases. An increase in thermistor resistance increases the loss of the | regulator network. Since the regulator network is in series with the received signal path in the GROUP PANEL (par. 12d(2)), the signal outputs are reduced to their normal values.

	(2) Decrease in pilot frequency level. When the temperature of the spiralfour cable increases, the loss of the



Figure 15. Regulator and alarm unit Z6, schematic diagram.

cable increases and the output level of the 68-ke pilot frequency decreases. As the output of the 68-ke pilot frequency decreases below its normal value, the negative voltage on the paralled grids of tube V3 becomes less negative. As the current through tube V3 increases, the resistance of the thermistor in series with tube V3 tends to decrease; the loss of the regulator network decreases and the received signal levels increase to their normal values.

e. Alarm Amplifier V4A (fig. 15). The 68-ke pilot frequency is passed by capacitor C8 to the grid of alarm amplifier tube V4A. The cathode of tube V4A is positively biased (approximately 30 volts) by the voltage-divider circuit composed of resistors R17 through R19. ADJ HIGH resistor R18 determines the value of 68-ke input at which the alarm circuit will just indicate a high alarm. Since tube V4A is heavily biased, only a small portion of the input is permitted to produce an output voltage at the plate. A small amount of denegeration is provided by resistor R21 and capacitor C10.
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Figure 16. Regulator network Z2 attenuation versus thermistor RT1 resistance.

Resistor R15 is the de return to the grid of tube V4A. Resistor R16 masks the shunting effect of the input capacity. Resistor R387 is the plate load resistor. Resistor R386 and capacitor C16 decouple the plate circuit. The output signal is applied through coupling capacitor C9 to the cathode of the alarm rectifier half of tube V4.

f. Alarm Rectifier V4B (fig. 15). The alarm rectifier rectifies the 68-kc pilot frequency and develops negative and positive voltages proportional to the level of the 68-ke pilot frequency applied. A positive voltage proportional to the output of V4A is developed across resistor R22 at the cathode of the rectifier. A negative voltage is developed across resistor R23, shunted by capacitor C11, at the plate of the rectifier.


	(1) Normal condition. The positive voltage at the cathode of tube V4B is applied through the contacts of ALARM TEST switch S1 and resistor R27 to the grid of de amplifier V5B. Resistor R27 and capacitor C13 provide a time delay of about 1 second to insure that only prolonged voltage variations in the 68-ke pilot frequency level (due to temperature changes) will affect the low alarm circuit. Resistor R38 prevents tube V5B from oscillating. The cathode of tube V5B is positively biased by means of the voltage divider composed of ADJ LOW potentiometer R28 and resistors R29 through R31, so that the grid to cathode bias is sufficient to keep the desired value of plate current flowing through the tube. The plate current is of sufficient magnitude to keep relay K2 energized under normal conditions. The ADJ LOW control is used to fix the value of 68-ke input at which the alarm circuit will just indicate a low alarm.

	(2) Operated condition. When the level of the 68-ke pilot frequency decreases, the voltage at the load resistor combination, R22 and R35, in the cathode of tube V4B becomes less positive. When the cathode of tube V5B becomes less positive, the following actions occur:




	(a) The grid of tube V5B becomes more negative and the plate current through the tube and series relay decreases.

	(b) After the current through relay K2 decreases sufficiently to deenergize it, contacts 5 and 6, and 1 and 2 close to complete the circuit from terminal 1 to terminals 13 and 2 of connector Pl. These contacts connect the ground side of the 6.8 voltage to the low alarm indicators (lamp I 2 and buzzer I 1) in the GROUP PANEL (fig. 7) for operation to indicate a low alarm condition.

	(c) External ALARM CUTOFF switch S3, located on the front panel, is provided to permit the buzzer to be silenced. If the signal restores to normal, the bias on tube V5B becomes normal, plate current flows through the tube, and relay K2 operates again. When relay K2.is reenergized, it operates and causes the buzzer to sound again until ALARM CUTOFF switch 83 is restored to normal.



g. Alarm Rectifier V4B, High Alarm Condition (fig. 15).


	(1) Normal condition. The negative voltage at the plate is applied through resistor R26 to the grid of tube V5A. Resistor R26 and capacitor C12 provide a time delay of about 1 second to insure that only prolonged voltage variations in the 68-kc pilot frequency will affect the alarm system. The combination of the negative voltage output from the plate of tube V4B and a slight positive bias derived from the voltage divider composed of resistors R25 and R24 produces a grid to cathode bias on tube V5A of sufficient magnitude to keep normal plate current flowing through the tube. The plate current is of sufficient magnitude to keep relay K1 operated under normal conditions.

	(2) Operated condition. When the 'evel of the 68-ke pilot frequency increases, the output of tube V4B increases and



the negative voltage across plate load resistor R23 increases. As a result, the plate becomes more negative and the grid of tube V5A becomes more negative. When the grid of tube V5A becomes more negative, the following actions occur:


	(a) The plate current through the tube and relay K1 decreases.

	(b) After the current through relay K1 decreases sufficiently to deenergize it, contacts 5 and -6 and 3 and 1 close to complete the circuit between terminal 1 of connector Pl and terminals 16 and 5 of the same connector to indicate a high alarm. These contacts connect the ground side of the 6.3-volt alarm voltage to HIGH ALARM lamp I 1 and buzzer I 5 in the GROUP PANEL (fig. 7).

	(c) External ALARM CUTOFF switch S38, located on the front panel, is provided for silencing the buzzer. If the signal restores to normal, the bias on tube V5A becomes normal, plate current flows, and relay K1 operates again and causes buzzer I 1 to sound again until ALARM CUTOFF switch S83 is restored to normal.



h. Alarm Circuit Adjustments. Adjustments of the alarm are necessary to cause it to respond to the desired variations of the 68-ke pilot frequency. Three-position nonlocking switch S1 (ALARM TEST) (fig. 15) is provided to simulate a pilot frequency increase or decrease of approximately 1 db.


	(1) HIGH alarm.

	(a) When switch S1 is operated in the







	1 HIGH position, resistor R20 shunts load resistor R22. The combination of resistors R20 and R22 provides an increase in the negative voltage across resistor R23 corresponding to an increase of 1 db in the 68-ke pilot frequency.

	(b) Inthe same position, switch S1 connects the grid of tube V5B to the cathode so that the low alarm circuit is inoperative; the time constant of the high alarm circuit is lowered by the adding of capacitor C15 to the time delay combination of resistor R26 and capacitor C12. The time constant is lowered, so that the circuit will respond immediately to variations in adjustment ADJ HIGH resistor R18. The ADJ HIGH control then may be adjusted until a high alarm is just indicated.



Caution: The alarms must never be adjusted without measuring the 68-ke pilot level at the output of AMPLIFIER-PILOT REGU-LATOR AM-707/TCC-7. The HIGH alarm musi be adjusted first.

(2) LOW alarm. When switch S1 is operated to the 2 LOW position, a short circuit is removed from resistor R14, and the positive voltage applied to the grid of tube V5B is reduced by an amount corresponding to a decrease of 1 db in the 68-ke pilot frequency. The circuit then may be adjusted by variable resistor R28 (ADJ LOW) until a low alarm is just indicated.




Section IV. JUNCTION PANEL (PART OF AMPLIFIER- PILOT REGULATOR AM-707/TCC-7)


15. Block Diagram Analysis

(fig. 17)

The JUNCTION PANEL is used primarily as an interconnecting unit for the components of Telephone Terminal AN/TCC-7. The JUNCTION PANEL is also used to connect the transmitting and receiving circuits of the telephone terminal to the spiral-four cable.


	a. Transmitting Circutt.

	(1) The group output frequencies from






the GROUP PANEL are applied to the high-pass section of filter FL101. This filter passes only the 12- to 60-ke band of frequencies. The low-pass section of the filter selects the 300 to 1,700-cps frequency band from the ORDER WIRE PANEL.

- NS (2) Signals from filter FL101 are applied across output transformer T101 to connector J103. The 600 VOLT
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Figure 17. Junction Panel, (Part of Amplifier-Pilot Reguator AM -707/TCC-7), block diagram.

POWER SUPPLY introduces 600 volts de to transformer T101 to be applied to connector J103 with the group output frequencies. This dc voltage is supplied as operating voltage for Telephone Repeaters AN/ TCC-11 (unattended repeaters).



b. Receiving Circut.


	(1) The input signals are applied from connector J103 to transformer T102. The transformer couples the received signals to filter FL102.

	(2) The high-pass section of filter FL102 selects the 12- to 60-ke group input, test, and pilot frequencies and applies them to the GROUP PANEL. The low-pass section of filter FL102 selects the order-wire frequencies for application to the ORDER WIRE PANEL through the order-wire receive pad. The pad provides the proper impedance termination for low-pass filter FL102 and offers a loss of approximately 2.5 db.



16. Schematic Analysis (fig. 18)


	a. Transmitting Circuit. The 12- to 60-ke frequency band and the test frequencies from the GROUP PANEL are applied from pins F and S on connector P105, through the highpass section of filter FL101 and transformer T101 to the spiral-four cable. The 300- to 1,700-cps order-wire frequencies are applied from pins M and L of connector P101 through the low-pass section of FL101 and transformer T101 to the spiral-four cable.

	b. Receiving Circuit. The 12- to 60-ke frequency band and test frequencies from the spiral-four cable are applied to the GROUP PANEL through transformer T102, the highpass section of filter FL102, and pins C and P of connector P105. The 300- to 1,700-cps order wire frequencies are applied from the spiral-four cable to the ORDER WIRE PANEL through transformer T102, low-pass section of filter FL102, the order wire receive pad, (R102 through R104) and pins F and § of connector P101.



Figure 18. Junction Panel, (Part of Amplifier-Pilot Regulator AM-707/TCC-7), schematic diagram. (Contained in separate envelope)




Section V. TELEPHONE CARRIER FREQUENCY SUPPLY TA-228/TCC-7


17. General

The modulator and demodulator circuits of Telephone Terminal AN/TCC-7 require several stable carrier-frequency signals for proper operation of the equipment. In addition, a pilot and two test frequencies are necessary for operation of the telephone terminal as a component part of the 12-channel telephone carrier system. These frequencies are furnished by Telephone Carrier Frequency Supply TA—228/TCC-7.


	a. Carrier and Test Frequencies. The CAR-RIER SUPPLY PANEL supplies precise, stable, harmonically related frequencies for use in circuits indicated in (1) through (5) below.

	(1) Carrier frequencies of 8, 12, 16, and 20 ke are supplied for the modulator and demodulator circuits of CHAN MODEM 1, 2, and 3.




	(2) Carrier frequencies of 56, 72, and 88 ke are supplied for the modulator and demodulator circuits of the SUB-GROUP PANEL.




	(3) A 120 ke carrier frequency is supplied for the modulator and demodulator circuits of the GROUP PANEL.




	(4) A 68-ke pilot frequency provides automatic signal level regulation in the receiving amplifier circuits and manual adjustment of the flat network of the remote AN/TCC-7 terminal. The 68-kc pilot frequency also is used for automatic signal level regulation in amplifier circuits of Telephone Repeaters AN/TCC-8, and AN/TCC-11, and for manual adjustment of flat networks, when this equipment is used as a component of the 12-channel telephone carrier system.




	(5) Test frequencies of 12 and 28 ke are supplied, when required, for manual adjustment of slope and bulge networks of the remote AN/TCC-7 terminal. The 12- and 28-ke test frequencies are also used for manual adjustment of slope and bulge networks of Telephone Repeater AN/






TCC-8 when this equipment is used in a system.

b. Synchronization of Carrier Frequencies. To avoid the possibility of frequency-shift distortion that occurs when the frequencies of carriers at one telephone terminal differ from those at the other, provisions are included in the CARRIER SUPPLY PANEL to use the 68-ke pilot frequency received from the distant terminal as a synchronizing frequency for local equipment.



18. Block Diagram Analysis, CARRIER SUPPLY PANEL

(figwel9))


	a. Oscillator Circuit, 64-kc. The 64-ke oscillator circuit consists of an oscillator and a stabilizing network. In this text, the oscillator has been arbitrarily separated into a 64-ke oscillator stage VIA and a 64-kc feedback amplifier stage V1B.

	(1) Oscillator Stage, V1A, 64-ke. Oscillator tube V1A can be considered the prime generator of the 64-ke signal. The frequency of this signal is controlled by a quartz crystal in frequency stabilizer network Zl. The 64-ke output of VIA is applied to the input of 64-ke feedback amplifier VIB;






> y


	(2) Feedback amplifier V1B, 64-ke. Feedback amplifier V1B amplifies the signal from the 64-ke oscillator. The amplifier inverts the signal polarity, so that when fed back (through frequency stabilizer network Z1) it is of proper phase to sustain oscillations in 64-ke oscillator stage VIA. The output is coupled to 64-ke amplifier V2.

	(3) Frequency stabilizer network Z1. The frequency stabilizer network consists of a temperature-controlled quartz crystal. The quartz crystal permits only 64 kc to be fed back from 64-kc feedback amplifier V1B to 64-ke oscillator stage VIA. The 6.3 volts applied to the heater circuit in the network maintains the fre-



quency-controlling quartz crystal at a constant temperature.

b. Amplifier V2, 64-kc. Amplifier V2 isolates the 64-ke oscillator circuit from loading effects that would decrease the frequency stability of the 64-kce oscillator. The 64-kce amplifier is operative except when the synchronizing circuit (par. 12f) is in operation. The 64-kc -amplifier then is cut off by negative dc voltage from rectifier V3. In normal operation, the 64-ke amplifier supplies power sufficient to drive the 64- to 4-kce frequency divider circuits.

c. Hybrid Network. The output of 64-kce amplifier V2 (or remote 64-kc amplifier V7) is applied to the resistor hybrid network to drive 64- to 16-ke divider V4. The hybrid network serves to isolate the output of 64-kc amplifier V2 from the output of remote 64-kc amplifier V7 to prevent unstable circuit operation.

d. Frequency Divider Circuits. The carrier frequencies, pilot frequency, and test frequencies supplied by the CARRIER SUPPLY PANEL are multiples of 4 kc. The 4-kc base frequency is obtained from 64 kc by frequency division in the frequency divider circuits. These circuits consist of a 64- to 16-ke frequency divider and a 16- to 4-ke frequency divider.

®)


	(1) Frequency divider, 64- to 16-kc. The 64-ke frequency from the resistor hybrid network is decreased to 16 ke by the 64- to 16-kc frequency divider. This circuit uses regenerative modulators CR1l. and CR2, and first divider amplifier V4. The signal level is amplified by amplifier V4 to overcome losses introduced in the modulator and associated circuits. The 16-ke frequency is then applied to the 16 to 4-ke divider circuit.

	(2) Frequency divider, 16- to 4-kc. The 16-ke frequency is decreased by the 16- to 4-ke frequency divider to a 4-kec base frequency. This circuit contains modulators CR3 and CR4 and second divider amplifier V5. This circuit functions similarly to the 64- to 16-ke frequency divider circuit.



The 4-ke output is applied to 4-kc amplifier V6.

e. Amplifier V6, 4-kc. Amplifier V6 is used as an overdriven amplifier. The 4-ke signal from the 16- to 4-ke frequency divider is limited by amplifier V6 to provide a constant amplitude of output signal. The output of the 4-ke amplifier is applied to the harmonic generating circuits and synchronizing modulator CRB.

f. Harmonic Generating Circuits. The harmonic generating circuits distort the 4-ke base frequency and thereby produce harmonic frequency components. Separate outputs are provided for odd and even harmonics to simplify the frequency selectivity requirements of the band-pass filters.


(1) Odd harmonic generator. The odd harmonic generator consists of capacitor C382 and inductor L4. These circuit components distort the 4-kec frequency to obtain odd harmonic frequencies. The output of the odd harmonic generator is applied to the even harmonic generator circuit and the four odd harmonic band-pass filters.




(2) Even harmonic producer. The 4-ke base frequency and the odd harmonics from the odd harmonic generator are converted to even harmonics by varistors CR10 and CR11 connected as a full-wave rectifier. The output of the even harmonic producer is applied to the six even harmonic band-pass filters.



g. Odd Harmonic Filter and Amplifier Circuts.

(1) Band-pass filters. Band-pass filters, FL38, FL2, FL4, and FLS5 select the third (12 kc), fifth (20 kc), seventh (28 kc) and seventeenth (68 kc) harmonic frequencies, respectively, from the output of the odd harmonic generator. The 20-ke signal selected by FL2 is applied to 20-ke amplifier V9. The 12-ke signal selected by filter FL3 is applied to 12-kce amplifier V10 and also to the 12-ke adjust pad. The 28-ke signal selected by filter FL4 is

Figure 19. Telephone Carrier Frequency Supply TA-228/TCC-7, block diagram.


	applied to the 28-ke adjust pad. The 68-ke signal selected by filter FL5 is applied to the 68-kc adjust pad and to 68-ke alarm amplifier V8A (j(1) below).

	Amplifiers, 12- and 20-ke. Amplifiers V10 and V9 amplify the 12- and 20-kc signals, respectively, from the bandpass filters to the required level for use as carrier frequencies in modulation and demodulation. The outputs of the amplifiers are applied through the 12- and 20-kc isolation resistors, respectively, to CHAN MODEMS 1, Zan cs,

	(3) Isolation resistors, 12- and 20-ke. The isolation resistors prevent interaction between the three CHAN MODEMS.

	(4) Adjust pads, 12-, 28- and 68-ke. These adjust pads provide means for adjusting the levels of the 68-kce pilot and the 12- and 28-ke test frequencies. The pads also provide isolation between each output of the 12-, 28-, and 68-ke band-pass filters to prevent interaction of the adjustments. The 68-ke pilot frequency is applied through the JUNCTION PANEL to transmitting amplifier AR3. The 12 and 28-kce test frequencies are applied to 12 & 28KC test switch S4.

	(5) Test Switch S4, 12 & 28KC. Switch S4, when operated, permits the 12 and 28-ke test frequencies to be applied, with the 68-kc pilot frequency, through the JUNCTION PANEL to transmitting amplifier AR3.

	h. Even Harmonic Filter and Amplifier Circurt, The even harmonic filter and amplifier circuit selects and amplifies the even harmonic frequencies for use in modulation and demodulation.

	(1) Band-pass filters. Band-pass filters FL6 through FL11 select the second (8 ke), fourth (16 ke), fourteenth (56 ke), eighteenth (72 kc), twentysecond (88 kc), and thirtieth (120 kc) harmonic frequencies from the output of the even harmonic producer.




	(2) Amplifiers. Amplifiers V11 through V16 amplify the signals to the re-







	quired level for use as carrier frequencies in the modulator and demodulator circuits throughout the telephone terminal. The 8- and 16-ke frequencies are applied to their respective isolation resistors. The outputs from amplifiers V138 through V15 are applied to the SUBGROUP PANEL through the GROUP PANEL. The 120-ke output of amplifier V16 is applied to the GROUP PANEL and 120-ke alarm circuit V8B.

	(3) Isolation resistors, 8- and 16-kc. The isolation resistors prevent interaction between the three CHAN MODEMS.

	i. Synchronizing Circuits. The synchronizing circuits synchronize the carrier frequencies used at the local telephone terminal with those used at the remote telephone terminal. When the circuit is placed in operation by operating the CARR SYNC switch to the REMOTE position, the 4-ke base frequency is obtained indirectly from the 64-kce oscillator in the distant telephone terminal.

	(1) CARR SYNC switch S1. In the RE-MOTE position, CARR SYNC switch S1 activates the synchronizing circuit by applying the 68-kc synchronizing signal (received pilot frequency from the GROUP PANEL) to synchronizing modulator CR5. In the LOCAL position or when failure of the 64-ke synchronizing signal of synchronizing circuit components occurs, rectifier V3 does not furnish cutoff voltage to amplifier V2. The amplifier then applies the local 64 ke to the frequency divider circuits.




	(2) Synchronizing modulator CR5. In synchronizing modulator CR5, the 4-ke signal modulates the synchronizing signal, thus producing the upper and lower sideband frequencies.




	(3) Band-pass filter FL1, 64-kc. Bandpass filter FL1 selects the lower sideband (64-kc) from the modulator output and applies it to remote 64-ke amplifier V7. "




	(4) Remote 64-ke amplifier V7. Amplifier V7 amplifies the lower sideband from filter FL1 and applies it through the






hybrid resistor network to the 64- to 4-ke frequency divided circuits and to rectifier V3.


	(5) Rectifier V3. Rectifier V3 rectifies the 64-ke signal received from remote 64-ke amplifier V7 and applies a negative bias on 64-kc amplifier V2. The negative bias cuts off the amplifier, preventing the local 64-kc signal from being applied to the resistor hybrid network when the remote 64-kc signal is present.

	(6) Resistor hybrid network. The resistor hybrid network isolates the outputs of 64-kc amplifier V2 and remote 64-ke amplifier V7 from each other.



j. Alarm Circuits, 68- and 120-kc. The alarm circuits give visual and audible indications of the absence of the 68-ke pilot or the 120-ke carrier frequencies.


	(1) Alarm amplifier V8A, 68-kc. Alarm amplifier V8A lights 68KC indicator lamp I 1 and sounds transmission alarm buzzer I 1 when the 68-kc pilot frequency output fails.

	(2) Alarm amplifier V8B, 120-kc. Alarm amplifier V8B lights 120KC indicator lamp I 2 and sounds transmission alarm buzzer I 1 when the 120-ke carrier frequency output fails.





19. Schematic Analysis, CARRIER SUPPLY PANEL

(fig. 20)

Q y v


	a. Oscillator Circuit, 64-ke. The 64-ke oscillator circuit supplies a stable 64-kc signal. The circuit is essentially a two-stage amplifier with feedback from the output to the input. The circuit consists of frequency stabilizer network Z1, 64-ke oscillator V1A, and 64-ke feedback amplifier VIB. Since the oscillator and the amplifier stages both provide signal gain, only a small amount of feedback is necessary to maintain oscillation.

	(1) Frequency stabilizer network Z1. Frequency stabilizer network Z1 contains a heater unit and the frequency determining circuit for the oscillator.







	The frequency determining circuit is composed of an NT cut quartz crystal and its series capacitor, both of which, set the oscillator frequency at exactly 64 ke. The frequency stability is maintained by mounting the crystal in a hermetically sealed can surrounded by the heater unit. The crystal heater unit is in parallel with an ambient temperature-sensing disk thermistor and connected through an internal resistor and resistor R173 to a 6.3 volt source. The thermistor has a negative temperature-resistance characteristic. The crystal is maintained at a temperature of between 60° C. and 75° C. over an ambient temperature range of —40° C. to +65° C. This degree of temperature control is sufficient to maintain the required frequency stability. The crystal of frequency stabilizer network Zl is connected as the frequency-determining element in the feedback circuit between 64-ke feedback amplifier V1B and 64-kc oscillator VIA. The series-resonant crystal offers very low resistance and no phase shift at a frequency of 64 kc. The crystal offers high impedance and phase shift to other frequencies. Therefore, only 64 ke is fed back to maintain oscillation.

	(2) Oscillator V1A, 64-ke. The 64 ke from the crystal in the frequency stabilizer network is applied to the control grid of VIA through series resistor R172. Resistor R172 isolates the tube capacity from the crystal, so that the tube changes will not affect the frequency. Resistor Rl is the grid input resistor. When large input signals are applied, the control grid draws more current; this causes a greater negative voltage drop across resistor R1 and thereby increases the bias. The gain of the output signal is regulated by this action and, as a result the output amplitude, is nearly



Figure 20. Telephone Carrier Frequency Supply TA-228/TCC-7, schematic diagram.

constant. Cathode resistor R3 and bypass capacitor Cl develop cathode bias. Resistor R5 is the plate load resistor. Plate resistor R2 is used to minimize the effects of tube capacitance on the output frequency. The amplified 64 ke at the plate is coupled through resistor R2 and _ blocking capacitor C2 to the grid of 64-kc feedback amplifier V1B.

(3) Feedback amplifier V1B, 64-kc. The signal from 64-ke oscillator V1A is applied to the grid of 64-ke feedback amplifier V1B. Resistor R163 is the de grid return. Cathode resistor R4 and bypass capacitor C48 furnish de operating bias. The amplified 64-kc signal at the plate of tube V1B is coupled by blocking capacitor C3 to the LC tuned circuit (inductor Ll and capacitors C4, C49A, and C49B), which is resonant at 64 ke. Resistor R6& is the plate load. Voltage-divider resistors R7 and R8 are connected across the LC tuned circuit. The fraction of the 64-ke signal across resistor R8 is fed back through frequency-stabilizer network Z1 to 64-ke oscillator V1A. The voltage divider, consisting of capacitor C5 and resistors R9 and R10, couples a fraction of the 64-ke output to the grid of 64-ke amplifier V2. Because of this light loading provided by the grid of the 64-ke amplifier, the oscillator frequency stability will be unaffected by load variations.

b. Amplifier V2, 64-ke. The output of the 64-ke oscillator circuit is amplified in 64-ke amplifier V2 when no negative voltage is applied to the suppressor grid from rectifier V3 (par. 23e). Resistor R10 is the de grid return. Unbypassed cathode resistor R11 _ provides cathode bias and also degeneration. Impedance matching transformer T1 couples the 64-ke output from amplifier V2 to the 64- to 4-ke frequency divider circuits through the hybrid resistor network. Capacitor C7 tunes the primary of transformer T1 to 64 ke. Capacitor C6 is the screen bypass capacitor. Resistor R12 is the screen voltage dropping resistor. Capacitor C8 is the suppressor grid bypass capacitor. An attenuator pad composed of resistors R13 through R15 provides the proper level of test voltage at 64KC LOCAL test jack le c. Resistor Hybrid Network. The resistor hybrid permits either 64-kc amplifier V2 or remote 64-ke amplifier V7 to drive modulator CR1. This arrangement is possible, because the resistor hybrid network isolates the two amplifiers from each other. The network forms a balanced bridge which consists of resistors R20 through R23 in addition to the load. This network attenuates the applied signal by 6 db.

d. Frequency Divider Circuits, 64- to 4-ke.


	(1) General. The 64-ke signal from amplifier V2 and remote amplifier V7 is divided by the 64- to 4-kc frequency divider circuits to obtain a 4-kce base frequency. For frequency division, regenerative modulators are used in a double-balanced arrangement. The arrangement is regenerative in that the output frequency of the modulator is modulated by the input to obtain the same output frequency. The desired difference frequencies are selected by LC circuits. Four modulators are used to divide the frequency from 64 to 4 ke. The regenerative action may be considered as starting on the 32-ke component of the noise, and building up by amplification until the output frequency is obtained. This output maintains itself by regeneration.

	(2) Frequency divider, 64- to 16-kc. The 64-ke signal from the resistor hybrid network is applied through bridging resistors R24 through R27 to modulator CR1. A 32-ke signal from the feedback loop is fed to terminal 1 and 4 of the modulator. Since the modulator is balanced, neither of these signals appears in the output; but the sums and differences appear at terminals 5 and 2; that is, 96 ke and 82 ke. The 32 ke is the same signal as that in the feedback loop but is obtained as the difference between the two inputs. Transformer T2 couples the signals through sing-suppression re-






sistor R170 to the grid of first divider amplifier V4. The amplifier overcomes losses in the circuit. Resistor R28 supplies cathode bias for the amplifier. In the plate of amplifier V4, the primary of transformer T3 is tuned by capacitor C10 and selects 32 ke from the output. One secondary of the transformer supplies 32-ke regenerative feedback through resistor R29 to modulator CRI as explained above. The other secondary supplies 32° kc, to modulator. CR2 through bridging resistors R30 through R338. Modulator CR2 mixes the 32-ke signal with a regenerative 16-kce signal to obtain 16 and 48 ke. This output is combined with the output of modulator CR1. The combined outputs are applied through transformer T2 and antising resistor R170 to first divider amplifier V4. The primaries of transformers T4 and T3 are in series. Transformer T4 is tuned by capacitor C11 and selects the 16-kc signal. Winding 1-2 of transformer T4 applies the 16-ke regenerative signal to modulator CR2 through R34. Winding 3-4 applies the 16-ke signal to modulator CR3. Resistors R385 through R387 comprise an attenuator pad for providing the proper test voltage at DIV 1 test jack J2.

(3) Frequency divider, 16- to 4-kc. The 16- to 4-ke frequency divider is similar to the 64- to 16-ke frequency divider. The 16-ke signal from the secondary of transformer T4 is applied through bridging resistors R39 through R42 to modulator CR3. An 8-ke signal from the feedback loop is applied to terminals 1 and 4 of the modulator. The 16- and 8-ke signals are mixed in the modulator and the sum and difference frequencies (8 and 24 kc) appear at output terminals 5 and 2. Transformer T5 couples the signals through antising resistor R171 to the grid of second divider amplifier V5. The amplifier reestablishes the proper signal level. Resistor R43 develops cathode bias for the amplifier. Transformer T6, tuned by capacitor C12, selects the 8-ke output. Winding 3-4 applies the 8-ke regenerative feedback used in modulator CR38. Winding 1—2 applies 8 ke to modulator CR4 through bridging resistors R45 through R48. Modulator CR4 mixes the 8-ke signals with a regenerative 4-kc signal to obtain 4 ke and 12 ke. This output is applied with the output of modulator CR3 through transformer T5 and antising resistor R171, and is amplified in second divider amplifier V5. The primaries of transformers T7 and T6 are in series. Transformer TT ts? tuned? by * capacitor ©13:.and selects the 4-ke signal. One secondary supplies a 4-ke regenerative signal to modulator CR4 through resistor R44. The other secondary supplies 4 ke to amplifier V6. Resistors R49 through R51 comprise an attenuator pad for providing the proper test voltage at DIV 2 test jack J3.

e. Amplifier V6, 4-ke. Amplifier V6 is an overdriven amplifier that gives a steady %4 watt output despite variations that may occur in the input level. The peak positive voltage is limited at each grid by grid current limiting resistors R52 and R58. The signal negative peaks are limited, because the grids are driven beyond cutoff. The high impedance plate load of transformer T9 reduces variations in output caused by any change of characteristics in the relatively lower impedance of tube V6. The two sections of tube V6 are operated as a pushpull amplifier.


	(1) The 4 ke from the 16- to 4-kce fre quency divider circuit at the secondary of transformer T7 is coupled by capacitor C14 to the primary of transformer T8. Capacitor C14 partially tunes the windings of transformers T7 and T8 to 4 ke. Transformer T8 steps up the 4-ke signal voltage. Capacitor C15 tunes the secondary of the transformer to 4 ke. Cathode resistor R54 and bypass capacitor C16 develop de bias for the stage.

	(2) Transformer T9 matches the amplifier plate output impedance to that of



the harmonic generating circuit. Capacitor C17 tunes the transformer primary to 4 ke. A fraction of the 4-ke output across transformer T9 is applied through resistor R57 to synchronizing modulator CR5 in the synchronizing circuit. Resistors R55 and R56 provide the proper test voltage at 4 KC output test jack J4.



20. Harmonic Generating Circuits (figs. 20 and 21)

The carrier, pilot, and test frequencies required are all multiples (harmonics) of the 4-ke base frequency. In the odd harmonic generator, nonlinear coil L4 and capacitor C32 peak the 4-kc sine wave to generate odd harmonics. The even harmonic generator, consisting of full-wave rectifier CR10 and CRI11 produces even harmonics from the odd harmonic input. The separate odd and even harmonic outputs simplify the filter requirements because any frequency to be rejected is at least 8 ke from the desired frequency.


	a. Odd Harmonic Generator (fig. 20).

	(1) Ciremt arrangement. Inductor L3 and capacitor C29 form a series-resonant circuit which acts as a selective filter for the 4-kc input signal. Inductor L4 and capacitor C32 comprise the odd harmonic generator. Capacitors C30 and C31 are used during manufacture. to tune the circuit for 4 ke. These capacitors require no further attention unless the associated parts are replaced. The load consists of the following components: resistor R74, filters FL2 through FL5, and the even harmonic generator (CR10 and CR11).




	Circuit operation (fig. 21). When transformer T9 applies the 4-ke sine wave to nonlinear inductor L4, the impedance of the inductor presented to the signal varies according to the rate of change of current. On the initial rise of current (A, fig. 21), the impedance presented to the signal between points X and Y is high; therefore, the larger amount of voltage is applied to the load, thus charging capacitor C32. Positive current (2)






increases in the load circuit due to the charging of capacitor C32. When inductor L4 is saturated, it presents a low impedance to the incoming signal and capacitor C32. Capacitor C32 then discharges through the load circuit and L4, the larger amount of discharge current flowing through the inductor. The discharge of the capacitor produces' sharply peaked negative surges of current in the load circuit. During the negative halfcycle of the applied signal, the operation of the circuit is the same as that of the positive half-cycle except that the polarities are opposite. The output developed in the load circuit by the odd harmonic generator consists of alternately positive and negative peaks. This wave form is very rich in odd harmonics of 4 ke.


	b. Even Harmonic Generator (fig. 20).

	(1) The input pulses to the even har-
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Figure 21. cuits (part of Telephone Carrier Frequency Supply TA-228/TCC-7). Voltage curves, harmonic generating cir monic generator from the odd harmonic generator consist of the 4-ke fundamental and odd harmonic frequencies. The even harmonic generator consists of two full-wave copperoxide bridge rectifiers CR10 and CR11. To reduce losses, the two rectifiers are connected in parallel. The output of the full-wave rectifier is shown in C, figure 21.

(2) The output contains de and the even harmonics of the input frequencies. The input frequencies are balanced out in the bridge circuit. Any odd harmonics remaining in the output that are caused by unbalance in the bridge rectifiers are at least 25 db below the desired level of the even harmonics. The output is applied to impedance matching transformer T18 (fig. 20). This transformer also isolates the de and the ungrounded input from the grounded band-pass filters of the load. These filters, FL6 through FL11, are connected in paral-



21. Odd Harmonic Filters and Amplifier Circuits (fig. 20)

The output of the odd harmonic generator is also applied to the odd harmonic filter and amplifier circuit. The circuit selects and amplifies 12- and 20-ke carrier frequencies; selects and provides for adjusting 68-kc pilot frequency; and selects and provides for adjusting and switching the 12- and 28-kc test frequencies. The circuit consists of the carrier supply filters for 12 ke, 20 ke, 28 ke, and 68 kc; amplifiers for 12 ke and 20 ke; isolation resistors for 12 ke and 20 kc; adjust pads for E ke, 20 ke, and 68 kc; and 12 & 28KC switch 4.

a. Band-Pass Filters. Band-pass filters FL2 through FL5 select 12-, 20-, 28-, and 68-ke signals from the output of the odd harmonic generator. The signal selected by 20-ke bandpass filter FL2 is applied to amplifier V9. The signal Selected by 12-kce band-pass filter FL3 1S Supplied to amplifier V10 and also to the 12-ke adjust pad. The signal selected by 28-ke band-pass filter FL4 is supplied to the 28-ke adjust pad. The signal selected by 68-kce bandpass filter FL5 is supplied to the 68-ke adjust pad and also to 68-ke alarm amplifier V8A. The input impedance of each band-pass filter is 185 ohms. The 20-ke band-pass filter (FL2), which feeds an amplifier grid directly, has an output impedance of 40,000 ohms. The other three band-pass filters have output impedances of 135 ohms.

b. Amplifiers 12- and 20-kc. Amplifiers V10 and V9 amplify the 12- and 20-ke signals from their respective band-pass filters. The amplifiers use negative feedback developed by unbypassed cathode resistors. The amplifiers raise the signals to the required level for use as carriers in modulation and demodulation. The 12- and 20-ke amplifiers are electrically identical except for their input circuits. Amplifier V9, 20-ke, has its input directly coupled to the control grid since band-pass filter FL2 has a high impedance output. The two circuits are discussed simultaneously and parentheses are used in the text to indicate the 20-ke amplifier.

(1) The output of 12-ke band-pass filter FL3 is applied to the 12-ke adjust pad and amplifier V10. The output of 20-ke band-pass filter FL2 is applied to amplifier V9. Resistor R83 (R75) terminates the filter in the proper impedance. Transformer T16 steps up and couples the signal to the control grid of amplifier V10. The primaries are in parallel to provide greater voltage step-up. Capacitor C35 tunes the transformer secondary to 12 ke. Sing-suppression resistor R84 (R76) reduces any tendency of the amplifier to oscillate. The value of resistor R86 (R78) is predetermined at the time of manufacture; it controls the amount of degeneration in the circuit. Inductor L6 (L5) provides an effective short for dec across resistor R86 (R78). Only resistor R85 (R77) is effective in providing cathode bias for the tube. At the signal frequency, inductor L6 (L5) has a much higher impedance than resistor R86 (R78); therefore, at the signal frequency the inductor may be neglected.


	(2) The amplified signal at the plate of 12-ke (20-kc) amplifier V10 (V9) is coupled by step-down transformer T17 (T15) to the 12-ke (20-kc) isolation resistors R145 through R150 (R139 through R144). Resistors R88 through R90 (R80 through R82) comprise an attenuator pad to provide the proper test voltage at 12 KC (20 KC) test jack J8 (J7). Resistor R87 (R79) is the screen-dropping resistor and capacitor C36 (C34) is the screen bypass capacitor.

	c. Isolation Resistors, 12- and 20-kc. The outputs of the 12- and 20-ke amplifiers are used as carriers in the channels of CHAN MODEM 1, 2, and 3 (par. 3). Since each CHAN MODEM uses the same carriers, the outputs of the amplifiers are distributed through isolation resistors. These resistors provide isolation and reduce interaction between the CHAN MODEMS. The 12-ke carrier signal is supplied to CHAN MODEM 1 through resistors R145 and R146, to CHAN MODEM 2 through resistors R147 and R148, and to CHAN MODEM 3 through resistors R149 and R150 through pins D and N on connectors Pl, P2, and P3 respectively. Similarly the 20-ke carrier signal is applied to CHAN MODEMS 1, 2, and 3 through their respective isolation resistors and pins F and R on connectors Pl, P2, and P38 respectively.

	d. Adjust Pads 12-, 28-, and 68-kc. These adjust pads provide means for adjusting the levels of the 68-ke pilot and the 12- and 28-kc test frequencies. The pads also provide isolation (attenuation) between the 12-, 28-, and 68-ke adjustments to prevent interaction of the adjustment.

	(1) The 12-, 28-, and 68-ke signal level may be adjusted by variable resistors R92, R95, and R99, respectively, for proper output at the transmitting amplifier output. Resistor R91 is a series element in the 12-ke pad.




	(2) Resistor R93 terminates 28-ke carrier supply filter FL4 in the proper impedance. Resistor R94 is a series element in the 28-ke pad. Resistor R96 terminates the 28-ke and the 12-ke pads, so that the two signals now are combined.







	(3) Resistor R97 terminates 68-ke carrier supply filter FL5 in the proper impedance. Resistor R169 terminates the 68-ke pad.

	(4) Series resistors R164 and R101 and terminating resistors R100 and R102 form another pad element to combine the 68-ke pilot with the 12- and 28-kc test signals, provided that 12 & 28KC switch S4 is in the ON position.

	(5) The 68-ke pilot is applied through the JUNCTION PANEL to transmitting amplifier AR3 (GROUP PANEL) (par. lle). The 12- and 28-kc test frequencies are applied to 12 & 28KC test switch S4.





e. Switch S4, 12- & 28 KC.


	(1) When the 12 & 28KC switch is operated to the ON position, the 12- and 28-ke test frequencies are applied through contacts 4-5 and 8-9, resistors R100 through R102, and combined with the 68-kc pilot frequency. The signals are further applied to pins H and J of connector J16. The signal path is completed through the junction panel to transmitting amplifier AR3 (GROUP PANEL). When switch S4 is in the OFF position, contacts 5-6 and 7-8 are grounded to prevent the test frequencies from being applied through the switch capacitance to the output circuit.

	(2) To indicate that the test frequencies are applied on the line, lamp I 3 is energized when contacts 1-2 of the switch are made.





22. Even Harmonic Filters and Amplifier Circuits

(fig. 20)

The even harmonic filter and amplifier circuit selects and amplifies carriers for use in modulation and demodulation. The circuits are similar to the odd harmonic filters and amplifier circuits, but they are treated separately for convenience. The circuit consists of six band-pass filters and six amplifiers.

a. Band-Pass_ Filters. Band-pass filters FL6, FL7, FL8, FLY, FL10, and FL11 select 8, 16, 56, 72, 88, and 120 ke, respectively, from the even harmonic output from matching transformer T18. Each filter has an input impedance of 135 ohms and an output impedance of 40,000 ohms. The signals selected are applied to their respective amplifiers.

b. Amplifiers. The amplifiers amplify the respective signals selected by the band-pass filters. The amplifiers raise the signals to the required level for use as carriers in modulation and demodulation. The six amplifiers are similar. The 8-ke amplifier (V11) is representative and is discussed below.


	(1) Resistor R103 terminates 8-kc filter FL6 in the proper impedance. Antising resistor R104 reduces any tendency of the amplifier to oscillate. The value of resistor R106 is predetermined at the time of manufacture; it controls the amount of degeneration in the circuit. Inductor L7 provides an effective short for de across resistor R106. Resistor R105 effectively provides cathode bias for the tube. At the signal frequency, inductor L7 has a much higher impedance than resistor R106; therefore the inductance is negligible.

	(2) The amplified signal at the plate of the 8-ke amplifier is coupled by transformer T19 to 8-kc isolation resistors R151 through R156. Resistors R108 through R110 comprise an attenuator pad that provides the proper test voltage at 8 KC jack J9. Resistor R107 is the screen grid dropping resistor and capacitor C37 serves as the screen bypass.

	(3) The other amplifier circuits are similar except in the following cases: test jack circuits for jacks J11 through J14 contain no attenuating resistors; band-pass filter FL10, for 88-ke has no terminating resistor because loading the filter introduces additional attenuation to the harmonic frequencies. The outputs of transformers T21 and T24 are applied directly to TO GROUP PANEL connector J15. The output of 120-ke amplifier V16 is also applied to the 120-ke alarm circuit (par. 24b).



c. Isolation Resistors, 8- and 16-kc. The outputs of the 8- and 16-ke amplifiers are used as carriers in the thre CHAN MODEMS. Since the same carrier frequencies are distributed to each CHAN MODEM, the outputs of the amplifiers are applied through isolation resistors to reduce interaction between the CHAN MODEMS. The 8-ke carrier signal is applied to the CHAN MODEM 1, 2, and 3 through the isolation resistors and pins C and M of TO JUNCTION PANEL connectors P1, P2, and P3, respectively.



23. Synchronizing Circuits (fig. 20)

The synchronizing circuit provides for synchronization of the carrier frequencies with those used at the distant telephone terminal. When the synchronizing circuit is placed in operation by operating the CARR SYNC switch to the REMOTE position, the 4-ke base frequency is obtained indirectly from the $4-kc oscillator in the distant telephone terminal; the local 64-ke oscillator output is not used. Should the synchronizing operation fail, the output of the local 64-ke oscillator is automatically switched in and used as described in paragraph 18). The synchronizing circuit consists of CARR SYNC switch Sl, synchronizing modulator CR5, 64-ke band-pass filter FL1, remote 64-ke amplifier V7, and rectifier V3. In addition, the frequency divider circuits (par. 19d) and the 4-kc amplifier (par. 19e) are necessary to the operation of the synchronizing circuit. These circuits supply 4 kc to synchronizing modulator CR5 to complete the regenerative path.


	a. CARR SYNC Switch S1. CARR SYNC switch S1 selects the type of operation for Telephone Terminal AN/TCC-7. The switch has two positions: LOCAL and REMOTE.

	(1) LOCAL position. When switch Sl is in the LOCAL position, the 4-kce base frequency is generated in the local CARRIER SUPPLY PANEL. Oscillator V1 supplies the 64-kc frequency to the frequency divider circuits.




	(2) REMOTE position. When the switch is operated to the REMOTE position the synchronizing circuit is activated by the 68-ke pilot frequency received from the distant telephone terminal. The 68-ke pilot frequency is applied






from the GROUP PANEL to the CARRIER SUPPLY PANEL through pins P and F on TO GROUP PANEL connector J15.

b. Syne Modulator CR5. Resistor R57 and transformer T10 couple 4-ke from 4-ke amplifier V6 to synchronizing modulator CR5. The modulator combines the 68-ke synchronizing frequency with the output of 4-kc amplifier V6. The output contains the sum and difference frequencies of 72 ke and 64 kc, respectfully. Transformer T11 matches the modulator output to 64-ke band-pass filter FL1. Transformers T10 and T11 also balance the 68-ke synchronizing input to the modulator.

c. Band-Pass Filter FL1, 64-kc. Band-pass filter FL1 selects 64 ke from the synchronizing modulator CR5 output and passes it to remote 64-ke amplifier V7. Resistor R58 provides the proper impedance load for the filter.

d. Remote 64-kc Amplifier V7. Amplifier V7 amplifies the 64-kc signal from the bandpass filter to the proper level to drive the 64 to 4-ke frequency divider circuits. The 64-kc signal also is applied through capacitor C9 to rectifier V3.


	(1) Input transformer T12' matches the low impedance output of the filter to the high input impedance of remote 64-ke amplifier V7. Capacitor C19 tunes the transformer secondary to 64 ke.

	(2) Resistor R59 and capacitor C20 provide cathode bias for the amplifier.

	(3) A portion of the 64-ke signal at the plate of the tube is coupled to rectifier V3. Transformer T13 matches the output of the amplifier to the resistor hybrid network. Capacitor C21 tunes the transformer T13 primary to 64 ke.

	(4) Resistors R60 through R62 constitute the isolation and attenuation pad for 64 KC REMOTE test jack J5.

	e. Rectifier V3. Rectifier V3 rectifies the 64-ke signal received from remote 64-ke amplifier V7 and applies a negative de output to the suppressor grid of 64-ke amplifier V2 (par. 19b). The negative de voltage cuts off 64-ke amplifier V2, preventing the 64-ke oscillator circuit output from reaching the resistor hybrid network (par. 19c).




	(1) Capacitor C9 couples the 64-ke signal at the plate of remote 64-kc amplifier V7 to rectifier V3. Capacitor C9 is also the charging capacitor for the voltage doubling action. The two sections of rectifier V3 are connected as diodes in a voltage doubler circuit. The de load on the rectifier is composed of resistors R17 and R18. The negative de voltage at the junction of resistors R17 and R18 is supplied to the suppressor grid of 64-kc amplifier V2. Capacitor C8 filters the rectifier output.

	(2) When the synchronizing circuit is not in operation, and rectifier V3 is not providing the negative cutoff voltage, voltage divider resistors R19 and R16 provide (through resistor R17) a small positive voltage to the suppressor grid of 64-kc amplifier V2.

	f. Resistor Hybrid Network. The resistor hybrid network (R20 through R23) isolates the 64-kec amplifier V2 and the remote 64-ke amplifier V7 outputs from each other. Thus, 64-ke amplifier V2 is prevented from cutting itself off by feeding 64 kc to rectifier V3.





24. Alarm Circuits, 68- and 120-kc (fig. 20)

Visual and audible alarms are provided at the output circuits of the 68-ke pilot and 120-ke carrier frequencies. A failure or substantial drop in output level will cause the corresponding alarm to operate. Since the alarm relays are maintained in the operated condition, failure of heater or plate voltage to the tube will release the relay and close the circuit to the lamps and to the transmission alarm buzzer.


	a. Alarm Amplifier V8A, 68-ke. Alarm amplifier V8A lights 68KC indicator lamp I 1 and sounds transmission alarm buzzer I 1 (fig. 7) when the 68-kce pilot output fails.

	(1) The 68-ke pilot frequency at filter FL5 is supplied through resistor R98 to transformer T14. The output of 68-ke filter FL5 is stepped up by transformer T14 and applied to 68-ke alarm amplifier V8A. The secondary of transformer T14 is tuned to 68 ke by capacitor C23. Capacitor C26 pro-







	vides a low impedance path to ground for the 68-ke signal.

	(2) The inductance of alarm relay K1 is the plate impedance. The amplified 68-ke signal is coupled by capacitor C24 to the voltage doubler rectifier, CR6 and CR7. Capacitor C24 is the charging capacitor for the voltage doubling action. The filter and load for the rectifier is resistor R64 and capacitor C25. Resistor R65 decouples the 68-ke signal input at transformer T14 from the rectifier to prevent oscillation in the amplifier tube. The positive de voltage at the junction of resistors R64 and R65 is applied in series with the 68-ke signal supplied by transformer T14 to the control grid of alarm amplifier V8A.

	(3) Voltage divider resistors R66 through R68 supply positive voltage to the cathode of 68-kc alarm amplifier V8A. If the 68-ke pilot frequency decreases in amplitude, less positive voltage is supplied to the V8A control grid, and the de plate current decreases. When the signal decreases 6 db or more, 68-kc alarm relay K1 closes one set of contacts to connect 68KC indicator I 1 to ground. Another set of contacts supplies a ground through 68KC ALARM CUTOFF switch S2, to




	transmission alarm buzzer I 1 in the GROUP PANEL (fig. 7).

	(4) The operator may silence the buzzer by operating 68KC ALARM CUT-OFF switch 82. If, during an alarm condition, the cutoff switch is operated to silence the buzzer, the relay will operate and sound the buzzer again when conditions return to normal. To silence the buzzer, switch S2 must be operated to its original position.

	b. Alarm Amplifier V8B, 120-kc. Alarm amplifier V8B lights 120KC indicator lamp I 2 and sounds transmission alarm buzzer I 1 (fig. 7) when the 120-ke carrier output fails. The corresponding parts perform the same functions as those in the 68-kce alarm amplifier. The 120-ke carrier is coupled from the plate of 120-ke amplifier V16 at a high level, so that the signal is supplied to rectifiers CR8 and CR9 without further amplification. Therefore, fewer circuit components are required in the 120-ke alarm amplifier V8B. Resistor R73 provides attenuation to supply the rectifiers with the proper signal amplitude. The positive de rectified output is applied directly to the control grid of tube V&8B. Loss of the 120-ke carrier signal will cause 120KC indicator lamp I 2 to light and transmission alarm buzzer I 1 (fig. 7) to sound. The function of 120KC ALARM CUTOFF switch 83 is identical with that described for 68KC ALARM CUTOFF switch S2 (a(4) above).





25. General

aS >.

Order Wire Receiver-Transmitter RT-—280/ TCC-7 provides facilities for transmitting and receiving signals in a vf band of 300 to 1,700 cps over the order wire circuit to the distant telephone terminal, attended repeaters, and unattended repeaters. Ringer-oscillator Y101 provides a means for transmitting ringing signals to the distant terminal and attended repeaters, and for receiving ringing signals from the distant terminal, attended repeaters, and unattended repeaters.



26. Order Wire Voice Transmission Circuits, Block Diagram Analysis (fig. 22)


	a. Transmitting Circuit.

	(1) ORDER WIRE switch 8104 arranges the circuit, so that voice signals from the transmitter of handset HS101 are applied through transformer T101 and SEND OW switch $102 (nonoperated position), to line transformer T1038.




	(2) SEND OW switch S102 (operated







	position) permits the 1-ke test signal from the TEST PANEL (par. 38d) to be applied over the order wire transmitting circuit for alinement and transmission measurements.

	(3) Line transformer T1038 is used to couple a balanced line to an unbalanced line. The voice and ringing stenals are combined at the output of the transmitting pad.

	(4) The combined voice and ringing signals are applied to equalizing network EQ101. This network precompensates for the shape of the loss-frequency characteristic of the succeeding spiral-four cable and circuit components.

	(5) From the cable equalizing network, the signal is amplified by transmitting amplifier AR101, and applied to auxiliary low-pass filter FL101. The level of the amplified output signal may be adjusted by means of TR GAIN control R114.

	(6) Auxiliary low-pass filter FL100 rejects undesirable intermodulation products developed by transmitting amplifier AR101. The output signal is then applied to the JUNCTION PANEL (par. 16).





b. Receiving Circutt.


	(1) The received signal from the JUNC-TION PANEL is applied through receiving gain control R124 to receiving amplifier AR102. The signal is amplified and applied to the attenuator pad.

	(2) The attenuator pad reduces the level of the signal to the proper amplitude for application to the telephone receiver.

	(3) Line transformer T105 is used to couple a balanced line to an unbalanced line. Transformer T102 couples the signal through ORDER WIRE switch 8104 (TALK position) to the receiver of handset HS101.





c. Auxiliary Order Wire Connections.

(1) Hybrid coil T104 is connected to the


	receiving and transmitting circuits of the order wire, making it possible to talk over the order wire circuit from an external two-wire telephone set. Signaling from the extension point requires vf ringing equipment such as Telegraph-Telephone Signal Converter TA-1827U-*(IM 11-2137).

	(2) CHANNEL TALK § switch §8101 (LINE position) permits communication to the distant terminal over the vf channels of CHAN MODEM 1, 2, or 3 from order wire handset HS101. When the switch is operated to the TEST BD _ position, connection is made between handset HS101 and the switchboard side of the vf channels.





d. Ringer-Oscillator Y101 (fig. 22).


	(1) Transmitting. When ORDER WIRE switch $104 is operated to the RING position, ringer-oscillator Y101 is arranged to function as a 1,600-cps oscillator. The output of ringer-oscillator Y101 is applied through the RING contacts of ORDER WIRE switch $104 to the order wire transmitting circuit.

	(2) Receiving. When ORDER WIRE switch $104 is operated to the TALK position, ringer-oscillator Y101 is arranged to amplify and rectify the received 1,600-cps ringing signals. Audible and visual indications are provided.





27. Schematic Analysis, Transmitting Circuit

(figs. 28 and 24)

a. Handset HS101 (fig. 23). When the press-to-talk switch is operated on handset HS101, the telephone transmitter is connected in series with the primary of transformer T101, current limiting resistor R101, and a 10-volt supply. The —10 volts is applied from the JUNCTION PANEL through terminals A and T of connector J101. The voice signal is induced into the secondary of transformer THOR b. ORDER WIRE Switch S104 (fig. 28).

Figure 22. Order Wire Receiver-Transmitter RT-280/TCC-7, (part of Recewver-Transmitter Test Set Group OA-443/TCC-7), block diagram.

wa T.O. 31W1-2TCC7-64 When ORDER WIRE switch 8104 is operated to the TALK position, the voice signal from the secondary of transformer T101 is applied througn contacts 12-13 and 11-14 of ORDER WIRE switch S104 and the contacts of SEND GW switch S102 to the primary of transformer 7103. Transformer T103 matches the balanced line to the unbalanced line.


c. Transmitting Pad (fig. 23). The voice signal induced in the secondary of transformer T103 is applied to the transmitting pad (R109 througn R111). The pad reduces the levei of the voice signal to that of the 1,600-cps ringing signal injected at the pad output, so that all transmitted signals will be at relatively the same level. The output of the transmitting pad is applied through the RING contacts of ORDER WIRE switch $8104 to equalizer EQ101. CABLE REELS TO NEXT AN/ TCC-7 OR AN/TCC-8 switch 8103 controls the loss-frequency characteristics of equalizer EQ10L



d. CABLE RHELS TO NEXT AN/TCC-7 Ore PCC=3 Switch S108 (fig. 23).


	(1) Switch $103, in conjunction with equalizer EQ101 provides a means for compensating for the loss-frequency characteristic of the spiral-four cable, the repeating coils, and the filters in the order wire circuit. The nine available steps make it possible to approximately preequalize the order wire circuit to the next attended repeater for 0 to 160 cable reels.

	(2) Variations in temperature will cause a considerable change in the loss-frequency characteristic of the spiralfour cable. Adjustment of switch S103 can partially overcome the effects of these temperature variations on the order wire circuit.

	(3) When the AN/TCC-—7 terminal is used in conjunction with a radio set, switch $103 is operated to the RADIO position. In the RADIO position, resistor R138 is connected in place of equalizer EQ101, producing a flat loss, and resistor R113 is connected across terminals F and S on connector J101



(par. 28a(Z)). No frequency compensation by equalizer EQ101 is required.


	(4) For transmitting through 0 to 11 reels of cable, no frequency compensation is required. With switch 8103 in the 0-11 position, resistor R138 remains connected and resistor R113 is disconnected from terminals F and § on connector J101. For 12 to 160 reels of cable, equalization is required. Switch 8103 provides the proper circuit configuration of resistors R127 through R143 and equalizer EQ101, so that the loss-frequency characteristic of the network precompensates for the spiral-four cable loss-frequency characteristics. The output of equalizer EQ101 is applied to transmitting amplifier AR101.

	e. Transmitting Amplifier AR101 (fig. 24).

	(1) Circuit arrangement. Operating and signal voltages are applied to the amplifier circuit through connector Pl. Transformer T1 is the input transformer, and resistors Rl and R4 provide the correct termination for it. Resistor R12 builds out the amplifier input impedance to the required 600 ohms. Resistors R10 and R11 limit the screen and plate voltages, respectively. Capacitors Cl and C2 provide signal decoupling at the 200-volt de input. Common cathode resistor R7 provides cathode bias for amplifiers V1 and V2.




	(2) Circuit operation. The vf signal is coupled through transformer Tl and sing-suppression resistor R5 to the control grid of amplifier V1, and through sing-suppression resistor R9 to the control grid of amplifier V2. The amplifiers are arranged for pushpull operation. The output of amplifier AR101 is applied across output transformer T2 to pins 17 and 19 of connector Pl. Feedback is obtained from the 4—5 winding of transformer T2 and applied across resistors R8&






Figure 23. Order Wire Receiver-Transmitter RT-280/TCC-7, (part of Receiver-Transmitter Test Set Group OA-443/TCC-7), schematic diagram.
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Figure 24. Transmitting Amplifier AR101 (part of Order Wire Receiver-Transmitter RT-280/TCC-7 panel), schematic diagrum.

and R3 for the control grid of amplifier V2. Resistors R6 and R2 develop the feedback voltage for the control grid circuit of amplifier V1. Capacitor C3 provides a singing margin for the amplifier.



i cael Bs GAIN Control Network (fig. 23).


	(1) The amplified voice output signal of transmitting amplifier AR101 is applied from pins 17 and 19 of connector Pl through corresponding pins of connector J102 to the transmitting gain control circuit. This circuit consists of a bridged-T pad that uses resistors R115, R116, and TR GAIN control R114. The TR GAIN control provides a means for adjusting the level of the signal to be transmitted over the spiral-four cable.

	(2) When the order wire circuit is initially adjusted, the transmitting gain control is used to establish the level of the transmitted signal. The level



of the 1-ke test signal is adjusted in accordance with the OW TR AMP OUT table on the front panel of the ORDER WIRE PANEL.

g. Auxiliary Low-Pass Filter FL101 (fig. 23). The signal is then applied through auxiliary low-pass filter FL101 which suppresses undesirable modulation products above 12 ke generated by the transmitting amplifier. The output of FL101 is connected to terminals L and M of connector J101. The signal passes through connector P101 and cable W101 to the low-pass section of low-pass, high-pass filter FL101 (on the JUNCTION PANEL), which separates the order wire voice frequencies from the carrier frequencies.



28. Receiving Circuit, Schematic Analysis

(figs. 23 and 25)


	a. REC GAIN Control Network (fig. 23).

	(1) Signals from the JUNCTION PANEL are applied from terminals F and S






of connector J101 to the REC GAIN control network (resistors R125, R126, R124A, and R124B, all of which form a bridged-T network). REC GAIN control R124 provides a means of adjusting the input level of the signal to receiving amplifier AR102.

(2) The RADIO position of CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch S103 connects resistor R113 across terminals F and S of connector J101. This additional loss permits proper adjustment of the signal level received from a radio set.

b. Receiving Amoplifier AR102 (fig. 25). The operating and signal voltages are applied to the amplifier circuit through connector P1. This circuit is a two-stage voltage amplifier with negative feedback.


(1) Amplifier V1. Transformer T1 is the input transformer for the amplifier circuit. Capacitor C1 tunes the sec-



ondary of the transformer to 1,000 cps. Resistor Rl provides the proper impedance termination for the transformer. Resistor R2 provides cathode bias and degeneration for the stage. Resistor R4 is the screendropping resistor and capacitor C2 is the screen bypass. Input signals are applied through transformer T1 to the control grid of tube V1. The amplified signal is developed across plate load resistor R6.

(2) Amplifier V2. Capacitor C3 and resistor R7 form the resistance-capacitance coupling network between amplifiers V1 and V2. Resistor R9 develops cathode bias and degeneration for the amplifier circuit. Resistor R8 limits the plate voltage for the amplifier. Resistors R8, R10, and R11 form a voltage divider network to provide the proper screen grid voltage. Capacitor C3 couples the output
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Figure 25. Receiving amplifier AR102, (part of Order Wire Receiver-Transmitier RT-280/TCC-7), schematic diagram.

of amplifier V1 to the control grid of amplifier V2. 'The amplified signal is applied to output transformer T2. Negative feedback, in addition to that provided by unbypassed resistors R2 and R9, is provided for receiving amplifier AR102 by thé 4-5 winding of output transformer T2. The feedback path is through resistors R5 and R83 to the cathode of amplifier VLE c.JREC- AMPVOGIMackh* fetezs) This jack (J105) and resistors R122 and R123, bridged across the output of the amplifier, provide a test point for measuring the output of the amplifier.

d. Receiving Pad (fig. 23). The amplified voice signal is applied to the receive pad (composed of resistors R119 through R121) which reduces the signal level applied to the telephone receiver. The signal is then applied through line balancing transformer T105 and contacts 15-16 and 17-18 of ORDER WIRE switch S104 (TALK position). From the order wire switch, the received signal path is completed through impedance matching transformer T102 to the receiver of handset HS101.



29. Order Wire Auxiliary, Connections

a. Two-Wire Telephone Extension (fig. 23). Transformer T104 is connected in a hybrid arrangement and interconnects the transmitting and receiving circuits of the order wire circuit to the 2W EXT binding posts. A telephone set connected to the 2W EXT binding posts can be used to talk over the order wire circuit from a remote point. For a detailed description of connections to the CHAN MODEMS refer to paragraph 6b. Capacitors C101 through C104, and resistor R117 are connected to transformer T104 to provide correct hybrid balance.

b. CHANNEL TALK Switch S101 (figs. 23 and 26). CHANNEL TALK switch $101, in conjunction with the TALK-MON switches of the CHAN MODEMS, permits the use of handset HS101 for talking over any one of the 12 message channels. Subparagraphs (1) through (4) below cover circuit conditions when arranging order wire handset HS101 for talking over CHAN 1 of CHAN MODEM 1. The switching operation for talking over any of the message channels is identical with that of CHAN 1.


	(1) CHANNEL TALK = switch §$8101 (ORDER WIRE PANEL) is connected to terminals C, P, D, and R of connector J101. These pins are connected through connector P101 to the JUNCTION PANEL, and through connector P104 to connector J9 on the SUBGROUP PANEL. In the SUBGROUP PANEL, pins C and P and D and R of connectcr J9 are connected to pins M and C and L and B respectively of parallel connectors P1GeP Zand bos

	(2) When handset HS101 is to be used to communicate over the channel, CHANNEL TALK switch $101 is operated to LINE and TALK-MON switch 8101 (CHAN MODEM) is operated to TALK. Thus, handset HS101 is connected through the contacts of the TALK-MON switch to the transmitting and receiving circuits of the CHAN MODEM.

	(3) When CHANNEL TALK switch S101 is operated to TEST BD, and TALK-MON switch 8161 is operated to TALK, the transmitter of handset HS101 is connected through the contacts of the TALK-MON switch to the output of the channel demodulator. This connection provides a transmitting path from the handset to the receiving circuit of the switchboard. At the same time, the receiver of handset HS101 is connected to the input of the channel modulator. This connection permits handset HS101 to receive signals from the transmitting circuit of the switchboard.

	(4) When the TALK-MON switch is operated to MON, and the CHANNEL TALK switch operated to LINE, handset HS101 is connected through the contacts of TALK-MON switch



Figure 26. Order Wire Receiver-Transmitter RT-280/TCC-—7, handset connected to CHAN MODEM, functional schematic diagram.

a T.O. 31W1-2TCC7-64 S101 and resistors R102 and R103 to the transmitting circuit of the channel. The handset is connected to the channel receiving circuit through resistors R104 and R105. The resistance of resistors R102 through R105 permits bridging the handset across the channel transmitting and receiving circuits with only relatively small loss to channel transmission.

c. SEND OW Switch S102 (fig. 23). When 'SEND OW switch $102 is operated to ON, a 1-ke test frequency is transmitted over the order wire circuit for testing and alinement. The 1-ke test signal from the TEST PANEL is applied to the transmitting circuit of the ORDER WIRE PANEL through pins K and W of connector J101 and resistors R107 and R108. Resistors R107 and R108 build out the output impedance of the 1-ke oscillator to a nominal 600 ohms to match the input impedance of transformer T1038.



30. Ringer-Oscillator Circuit

When ORDER WIRE switch 8104 (fig. 23) is in the nonoperated or TALK position, ringeroscillator Y101 is arranged to receive an incoming 1,600-cps ringing signal from a terminal, an attended repeater, or an unattended repeater. In the RING position, the circuit is arranged as a 1,600-cps oscillator to signal a distant terminal or attended repeater. When functioning as a ringer, the circuit amplifies and rectifies the 1,600-cps and provides an audible and visual signal. When functioning as an oscillator, the circuit produces the 1,600 cps ringing signal.


	a. Ringer Cirewut.

	(1) Input amplifier. An incoming signal from the primary of transformer T105 (fig. 23) is applied through resistor R118 and the normal contacts of ORDER WIRE switch S104 to terminal 1 of connector P1 (fig. 27). Resistor R118 limits the input to the amplifier to the proper operating level. The 1,600-cps input signal is stepped up by transformer T1 and is applied through coupling capacitor C12 and grid current limiting resistor R2 to the grid of amplifier-oscillator tube V1A. Capacitor C12 reduces







	the response of the amplifier to frequencies below 300 cycles. Resistor R1 (used only when the circuit functions as an oscillator) is shortened by contacts 4-5 of ORDER WIRE switch $104 (fig. 23) when the switch is in the unoperated position. Resistor R3 (fig. 27) terminates input transformer Tl. Resistor R5 serves as a cathode bias resistor for tube VIA.

	(2) Signal response circuit, 1,600-cps. The 1,600-cps signal response circuit consists primarily of transformer T3 and 1,60U0-cps detector tube V2B. The 5-3 winding of transformer T3 its shunt-tuned to 1,600-cps by adjustable capacitor C5 and fixed capacitors C6 through C9 (as required). The 1,600-cps output of this tuned circuit is taken across terminals 3 and 4 of transformer T3 and applied to the cathode of tube V2B and through capacitor C11 to the plate of tube V2B. On the negative half-cycle of the input signal, tube V2B conducts, charging capacitor Cll. During the positive half-cycle of the input signal, while V2B is not conducting, resistor R15 tends to maintain the voltage developed across capacitor Cll. The negative voltage developed across capacitor Cll is applied to the control grid of tube V1B through resistor R8 and across capacitor C1 to ground. The time constant of this resistancecapacitance circuit is of such magnitude that it takes approximately .2 second for a sufficiently negative voltage to build up on the grid of tube V1B to reduce the plate current of tube V1B and release relay K1. This delay prevents momentary response of the ringer from speech signals in the vicinity of 1,600-cps.

	(3) Relay control circuit. Relay control tube V1B controls the operating current through relay Kil. Normally, the control grid is slightly positive with respect to the cathode, and sufficient plate current flows to energize relay K1. When a ringing sig-



nal is received, the negative voltage from the junction of capacitor Cll and resistor R15 reduces the plate current of tube V1B, releasing relay Kl. Contacts 4—5 break and contacts 5-6 make, discharging timedelay capacitor Cl. The relay will reoperate immediately when the ringing signal is removed. Make contacts 1-2 connect buzzer I1 across 6.8 volts through terminals 12 and 15 of connector Pl. The CALL lamp (fig. 28), which is connected in parallel with the buzzer through terminals 7 and 17 of connector P1, lights.

(4) Guard channel circuit. The guard channel circuit consists primarily of transformer T2 and guard channel detector tube V2A. The secondary winding of transformer T2 is shunted by a 1,600-cps series-resonant circuit consisting of capacitors C3 and C4 and inductor Ll. Therefore, only those frequencies outside a narrow band centered about 1,600 cps are passed by this circuit. Shunt capaci tor C13 imposes an upper limit on the resonant circuit of about 2,500 cps. The output developed across the secondary of transformer T2 is rectified by guard channel detector V2A. During the conduction period of the tube V2A, capacitor C10 charges across resistors R14 and R17. This rectified positive voltage is taken from the junction of voltage dividers R14 and R17 and applied through resistor R8 to the control grid of tube V1B. This voltage is in series with the negative voltage developed across capacitor C1l by the 1,600-cps signal ((2) above). Speech signals containing a 1,600-cps component may develop an appreciable negative voltage across capacitor Cll that could cause false operation of the ringer. However, the guard channel circuit develops a positive voltage across capacitor C10 from speech frequencies other than 1,600 cps. The resultant voltage applied to the grid of relay control tube VIB would be near zero. Capacitors C12 and C13 limit the band of frequencies to which the guard circuit may respond.

(5) Clipper circuit. Varistors CR3 and CR4 limit the amplitude of negative peaks of 1,600-cps signals. This prevents unusually high level speech signals (containing 1,600 cps) from overdriving the guard circuit and causing false operation of the ringer. A —10 volts, obtained from terminal 13 of connector Pl, develops a bias voltage of approximately —9 volts at the junction of voltage divider resistors R12 and R13. Thus, when a ~ negative input voltage at the cathode of tube V2B exceeds the bias voltage, the varistors conduct, reducing the voltage at the cathode of tube V2B to approximately that of the bias voltage.

b. Oscillator Circuit (figs. 23 and 27). When ORDER WIRE switch $104 (fig. 28) is operated to the RING position, the ringeroscillator circuit is arranged as an oscillator.

(1) A feedback path is provided for the 1,600-eps signal from terminal 4 of transformer T3 (fig. 27) to the grid circuit of tube VIA through pin 6 of connector Pl and contacts 1-2 of ORDER WIRE switch 8104 (fig. 23), pin 2 of connector P1, voltage divider resistor R1 (fig. 27), pin 5 of connector Pl contacts 3-4 of switch $104 (fig. 23), and pin 8 of connector Pl to current limiting resistor R2 and grid resistor R3. The amplitude of the 1,600-cps oscillations is limited by the bias developed by varistors CR3 and CR4. Capacitor C12 is shorted by contacts 3-4 of ORDER WIRE switch §104 through pins 5 and 8 of connector Pl (fig. 28).

Oscillator-amplifier V1A amplifies the signal causing buzzer I 1 to sound and CALL lamp I 101 to light.

(2) Transformer T1 (fig. 27) serves as an output transformer for oscillator amplifier VIA by coupling the 1,600 cps signal to the order wire transmitting circuit through contacts 8-9 of ORDER WIRE switch $104 (Tite 2s )e

Figure 27. Ringer-oscillator Y101, (part of Order Wire Receiver-Transmitter RT-280/TCC-7), schematic diagram.

(Contained in separate envelope)




Section VII. TELEPHONE TEST SET TS—760/TCC-7 (PART OF RECEIVER-TRANSMITTER TEST SET GROUP OA-443/TCC-7)


31. General

The TEST PANEL contains circuits for making selective and nonselective transmission measurements at various points in the transmission circuits of Telephone Terminal AN/TCC-7. The sensitivity and selectivity of the measuring circuits are controlled by the operation of two rotary switches. To make measurements, a measure cord terminated in a measure plug is provided. The measure plug is inserted into various test jacks located on the front panel or chassis of the AN/TCC-7 terminal components. These measurements are made without disturbing the operation of the system. The result of these measurements is indicated on a meter calibrated in decibels. In addition, circuits are provided to measure the voltage of the power supplies. Two oscillators generate test signals that are used for calibration of the selective measuring circuits, telephone system line-up, system modulation tests, and localizing trouble to unattended repeaters.



32. Block Diagram Analysis of TEST PANEL

(fig. 28)


	a. Input Circuit. The input circuit consists of flexible measure cord W1 and measure plug P1, input transformer T2, and ATTENUATOR switch S2.

	(1) The measure cord and plug are used to connect the measuring circuit to the various test jacks in the telephone terminal. Input transformer T2 pre-







	sents a high input impedance for minimum bridging loss at each measuring point. The input transformer also permits balanced—or unbalancedto-ground circuit measurements. From the input transformer, signals are applied to the attenuator.

	(2) The attenuator, controlled by AT-TENUATOR switch 82, is used to adjust the level of the signals being tested. A maximum of 35-db attenuation may be introduced into the circuit in 5-db steps.

	b. Nonselective Control Circwt. The nonselective control circuit consists of MEASURE NON-SELECTIVE switch S84, frequency discriminating filters FL4 and FL5, and attenuators. By operating switch S4, the test signals may be applied to either the selective control circuit, filter FL4 or FL5, the attenuators, or directly to the amplifier-detector circuit (e below).

	c. Selective Control Circuit.

	(1) For selective measurements, a highly selective superheterodyne type of receiver is used. The selective control circuit consists of attenuator and GAIN control R71, MEASURE SE-LECTIVE switch 83, attenuators, and 62-kce band-pass filter FL1. Attenuator and GAIN control R71 is used to adjust the input level to the circuit during calibration of the circuit. Selective measurements are necessary when one frequency among many









Figure 28. Telephone Test Set TS-760/TCC-7, (part of Receiver-Transmitter Test Set Group OA-443/TCC-7), block diagram.

must be chosen for test, and in an operating system where speech and stray frequency disturbances _ interfere with precise measurements. When MEASURE NON-SELECTIVE switch S4 is in the OFF position, all signals are applied to the selective control circuit.


	(2) When MEASURE SELECTIVE switch S38 is operated to the GRP PANEL 62KC or CHECK GAIN positions, band-pass filter FL1 and the attenuators are connected in the circuit, respectively, to prearrange the sensitivity and selectivity of the modulator-amplifier circuit.

	When switch S3 is operated to either the 12KC. Z28kC," 67KC, s3skC, or 99KC position, the test signals are applied directly to the modulatoramplifier circuit.

	d. Modulator-Amplifier Circuit. The modulator-amplifier circuit consists of a modulator circuit (transformer T3, varistor CR1 and the transformer contained in 194-ke crystal FL2), carrier oscillator V2, 194-ke crystal filter FL2, amplifier AR1, 194-ke band-pass filter FL3, and the output attenuator.

	(1) The incoming signal from the selective control circuit is applied to the modulator where it modulates the carrier oscillator frequency. The carrier oscillator frequency is maintained at 194 ke above the incoming signal frequency by MEASURE SELEC-TIVE switch 838. Upper and lower sideband frequencies are produced in the modulator circuit. The output of modulator is applied to crystal filter FL2.




	(2) Crystal filter FL2 is tuned to the lower sideband (194 kc) of the modulator output. The filter has a narrow band-pass characteristic which makes the modulator-amplifier circuit highly selective. The output of filter FL2 is then applied to IF amplifier AR1.




	(3) Intermediate frequency (IF) amplifier ARI has characteristics similar to flat amplifier AR2 except that the gain of the IF amplifier is higher.







	The input signal is amplified and applied to band-pass filter FL3.

	(4) Band-pass filter FL3 permits the 194ke IF to pass and suppresses all others. The signal is then applied through the output attenuator to the amplifier-detector circuit (e below).



" SN


	e. Amplifier-Detector Circuit. The amplifierdetector circuit consists of flat amplifier AR2, meter rectifier V3, and test indicating meter

	(1) The input to flat amplifier AR2 is controlled by the nonselective control circuit, so that numerous level measurements of prese.ected test points may be made. The amplifier is stable and has a wide frequency response in order to accept all signals undergoing test. The test signal is amplified and applied to meter rectifier Vis:




	(2) Meter rectifier V3 rectifies the signals from flat amplifier AR2 and applies the rectified voltages to meter M1.




	(3) Meter M1 is a de microammeter calibrated in db. The input to the meter is selected by MEASURE switch S1. In the TRANSMISSION position, the meter is connected to the output of the meter rectifier. When switch SI is in the 200 VOLTS and 600 VOLTS position, the meter is coni ected to the 200-volt and 600-volt power supplies, respectively.






f. Test Oscillators. High-frequency (hf) oscillator V4 and 1-ke oscillator Vi. supply signals that are used for system lineup, system modulation tests, and for locating trouble throughout the system.


	(1) The hf oscillator generates frequencies of 65, 68, 83, 91, and 99 KC. The 65- and 68-kce test frequencies are controlled by SEND switch S5. The 81-, 91-, and 99-kc test frequencies are controlled by FAULT TEST switch S6. These test freqi.encies are used for testing, calibration purposes, and for system checks of unattended repeater troubles.

	(2) The 1-ke oscillator generates a 1-ke test tone for each channel of CHAN



MODEM 1, 2, and 3 for the ORDER WIRE PANEL.



33. Input Circuit, TEST PANEL, Schematic Analysis

(fig. 29)

eS

-


	a. From measure plug Pl, test signals are applied to terminals 4 and 1 of input transformer T2. Input transformer T2 is approximately a 2 to 1 ratio transformer with an effective input impedance of 52,000 ohms. A bridging loss of .3 db or less occurs in the circuit undergoing test because of the high impedance of transformer T2. From terminals 6 and 5 of transformer T2, signals are applied to the attenuator circuit.

	b. The attenuator circuit is controlled by ATTENUATOR switch S82, which is a threesection, nonlocking, push-button switch.

	(1) 5DB position. When the 5DB push button is pressed, the input signal passes through a 5-db attenuating pad composed of resistors R25 through R27 before being applied to the nonselective control circuit.




	(2) 10DB position. When the 10DB push button is pressed, the input signal is applied through 10-db attenuating pad composed of resistors R28 through R30 before being applied to the nonselective control circuit.




	(83) 20DB position. When the 20DB push button its pressed, the input signal is applied through 20-db attenuating pad composed of resistors R31 through R33 before being applied to the nonselective control circuit.








34. Nonselective Control Circuit (fig. 29)

a. Section 1 of MEASURE NON-SELEC-TIVE switch S4 receives signals from the input circuit on contact 12. In positions corresponding to contacts 1 and 11, the input signal is directed to section 2 of MEASURE SELEC-TIVE switch S83. In positions corresponding to contacts 2 through 10, the input signal is connected to section 2 of MEASURE NON-SELECTIVE switch S4 either directly, through attenuators, or through frequency discriminating filters.

b. Section 2 of MEASURE NON-SELEC-TIVE switch S84 controls the input to the amplifier-detector circuit. The signal from contact 12 is applied to the input of the amplifier-detector in all 11 positions (par. 37).

c. Section 3 of MEASURE NON-SELEC-TIVE switch S4 controls the output of the modulator-amplifier. In the position corresponding to contact 1, the output signals of the modulator-amplifier are applied to section 2 of MEASURE NON-SELECTIVE switch S4 through an attenuating pad composed of resistors R43 and R39 and potentiometer R44. Potentiometer R44 is a factor-adjusted gain control. In the position corresponding to contact 11 of section 3, the output signals of the modulator-amplifier are applied directly to section 2 of MEASURE NON-SELECTIVE switch S4. In positions corresponding to contacts 2 through 10 of section 3, the output of the modulator-amplifier is shorted to ground.



35. Selective Control Circuit

(fig..29)

An adjustable T pad (resistors R69 through R72) is connected at the input of the selective control circuit to adjust the input level to the circuit. Attenuator and GAIN control R71 is adjusted as required during the initial calibration of the selective control circuit. The function of each section of MEASURE SE-LECTIVE switch 83 is given in a through ce below.


	a. Section 1 of MEASURE SELECTIVE switch S38 connects the various capacitors to the tank circuit of the carrier oscillator. Contact 12 connects the capacitors to the plate of the carrier oscillator (one side of tank circuit) when the switch is operated to contacts 2 through 11. Contact 1 is not connected.

	b. Section 2 of MEASURE SELECTIVE switch 838 receives signals from the input circuit on contact 12. Contacts 2 through 11 apply the input signal to section 3 of switch S38 either directly, through attenuators, or through a frequency discriminating filter. Contact 1 is not connected.



Figure 29. Telephone Test Set TS-760/TCC-7 (part of Receiver-Transmitter Test Set Group OA-448/TCC-7), schematic diagram.

c. Section 3 of MEASURE SELECTIVE switch S38 controls the input to the modulatoramplifier circuit (par. 86). Contact 1 applies the signal to the input of the modulatoramplifier from contacts 2 through 10, and 12. The rotating pole is divided into two sections. This is necessary to reduce the capacity between the pole and the other contacts, when the switch is operated to contact 12. To insure correct measurements in this position, it is essential that no signals bypass 62-kce filter FL1 to the input of the modulator-amplifier circuit.



36. Modulator-Amplifier Circuit

a. Carrier Oscillator (fig. 29). The feedback circuit for carrier oscillator tube V2 is composed of the 3-4 winding of transformer T4, coupling capacitor C13, and grid resistor R16. Feedback voltage of the proper phase and magnitude is developed across the 3-4 winding of transformer T4 and applied to the control grid of oscillator tube V2. A portion of the oscillator tank circuit consists of the 5-6 winding of transformer T4, and capacitors C7 through C12. The remaining portion of the tank circuit consists of the capacitors connected into the circuit by section 3 of MEAS-URE SELECTIVE switch S83. Plate and screen grid operating voltages are supplied through resistor R21. Capacitor C20 bypasses the screen grid to ground. COARSE TUNE capacitor C9 and FINE TUNE capacitor C8 tune the oscillator for maximum response. A carrier voltage of approximately .75 volt root mean square (rms) is developed across the 1-2 winding of transformer T4 and applied to the modulator circuit.


	b. Modulator Circuit (fig. 29).

	(1) The modulator circuit consists of varistor CR1, connected as a lattice type circuit, input transformer T3, and 194-ke crystal filter FL2. The carrier frequency from oscillator tube V2 is connected through resistors R82 and R&3 to terminal 2 of input transformer T3 and terminal 3 of the output transformer (in filter FL2). The oscillator supplies a frequency 194 ke greater than the input frequency that is to be selected. The modulation products in the modulator







	output include a 194-ke component that has a voltage proportional to the input voltage of the frequency under measurement. The modulator output is connected to the 1-4 terminals of the transformer incorporated in 194 ke crystal filter FL2.

	(2) Crystal filter FL2 selects. the 194-ke +25-cps modulation product from the modulator circuit and offers a loss of approximately 40 db at +500 cycles away from the band pass. This extreme selectivity is necessary, so that the desired frequencies of the system may be selected and measured in the presence of speech on adjacent channels. The output of crystal filter FL2 is applied to IF amplifier AR1 through pin D of connector P3.

	c. IF Amplifier AR1 (fig. 30).

	(1) Intermediate frequency (IF) amplifier ARI1 is essentially the same in circuit and equipment features as flat amplifier AR2 (par. 37a). However, they are not interchangeable electrically and cannot be substituted mechanically. In IF amplifier AR1, the phase correcting resistance (R1 of flat amplifier AR2) in series with the grid of first amplifier tube V1 is not used. In addition, less feedback is used. These differences result in slightly more gain in IF amplifier AR1. AMP GAIN control R17 is used to supplement the range of adjustment provided by basic GAIN control R71 (fig. 29). The corresponding control in flat amplifier AR2 does not have a chassis marking, and is factory sealed.




	(2) From IF amplifier AR1, signals are applied to terminals 1-2 of 194-ke band-pass filter FL8 (fig. 29). The signals are applied to the band-pass filter through coupling capacitor C14 and an attenuating pad composed of resistors R17 and R77. The 194-ke band-pass filter selects a narrow frequency band centered at 194 kc to increase the selectivity of crystal filter FL2. A peak of discrimination is provided at about 256 kc to further
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	suppress carrier leak from the modulator when maximum sensitivity is required for modulation measurements at 62 kc.

	(3) The output of 194-ke band-pass filter FL3 is applied to MEASURE NON-SELECTIVE switch $4 through an attenuating pad composed of resistors R18 through R20. This pad isolates the band-pass filter from circuit capacitance changes caused by the operation of MEASURE NON-SELEC-TIVE switch S84.





37. Amplifier-Detector Circuit (figs. 29 and 31)

The amplifier-detector circuit consists of flat amplifier AR2, a meter rectifier, and test indicating meter M1. The input to flat amplifier AR2 is applied from the outputs of the measure nonselective (par. 34) and measure selective (par. 35) control circuits.


	a. Flat Amplifier AR2 (fig. 31). Flat amplifier AR2 is a three-stage, wide-band amplifier with negative feedback. To improve the IF characteristics of the flat amplifier, the value of the cathode, screen, and plate filter components are different for each stage of amplification. To improve the hf response, stray capacitance is reduced by placing circuit components away from ground. The frequency response of flat amplifier AR2 is essentially linear from 1,000 to 200,000 cps. Tne amount of negative feedback in the amplifier circuit is approximately 40 db.

	(1) First amplifier V1. The input to flat amplifier AR2 is applied through terminal D of connector P2 to first amplifier V1. Resistor R1 provides isolation from the different impedances presented to the amplifier input in the various positions of MEASURE NON-SELECTIVE switch S4 (fig. 29); thus, adequate phase margins at high frequencies are insured. Resistor R2 (fig. 831) provides a grid return path. Cathode bias is provided by resistor R38. Capacitor Cl is a cathode filter connected in parallel with resistor R3. Resistors R4 and R6 are unbypassed, providing degenerative feedback for all frequencies.







	Resistor R5 lowers the Q of inductor L1 and damps any oscillations that may occur. Inductor Ll improves the hf response and phase margins, making. a large amount of negative feedback possible. Resistor R9 drops the voltage to the screen grid and capacitor C2 bypasses variations in the screen grid voltage to ground. Resistor R8 and capacitor C3 provide plate decoupling. The output of first amplifier V1 is developed across plate load resistor R7 and applied through coupling capacitor C4 to the input of second amplifier V2.

	(2) Second amplifier V2. Resistor R10 provides a grid return path. Cathode bias is provided by resistor R11, and bypassed by capacitor C5. Resistor R14 drops the voltage to the screen grid and capacitor C6 bypasses the screen grid voltage variations to ground. Resistor R13 and capacitor C7 provide plate decoupling. The output of second amplifier V2 is developed across plate load resistor R12 and applied to the input of third amplifier V3 througn coupling capacitor C8.

	(3) Third amplifier V3. Resistor R15 provides a grid return path. Capacitors C9 and C10 bypass cathode bias resistor R16. Degenerative feedback is provided by unbypassed resistor R21. Resistor R22 is a current limiting resistor for potentiometer R17. Potentiometer R17, sealed at the time of manufacture, is used for circuit gain adjustment. Resistor R20 and capacitor C11 are the screen dropping resistor and bypass capacitor, respectively. Resistor R19 and capacitor C12 provide plate decoupling. The output of the amplifier is developed across plate load resistor R18 and is applied through pin B of connector P1 and coupling capacitor C18 (fig. 29) to the input of rectifier tube V3.

	b. Meter Rectifier V3 and MEASURE switch S1 (fig. 29).

	(1) The input signals from flat amplifier AR2 are applied through coupling
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capacitor C18 to rectifier tube V3. Tube V3 is a duotriode connected as a duodiode. Resistor R22 balances the de resistance of the meter. The meter and resistor R22 are bypassed by capacitors C17 and C16, respectively. Resistors R22 and R23 form a voltage divider circuit. The voltage developed across resistor R22 provides a reverse bias current that effectively opposes the zero-signal diode current. The rectified output from tube V3 is applied to test indicating meter M1 through the contacts of MEASURE switch Sl.

(2) When MEASURE switch S81 is operated to 200 VOLTS or 600 VOLTS, the output voltage of 200 volt and 600 volt Power Supplies PP-827/U and PP-826(*)/U, respectively are measured through voltage-dropping resistors R12 and R11. These resistors are connected in series with the positive side of the meter through section 2 of switch Sl. The negative side of meter M1 is grounded through contact 2 (200 VOLTS position) or 4 (600 VOLTS position) of section 1 of switch Sl. When MEASURE switch Sl is operated to TRANS-MISSION, the input polarities to meter M1 are reversed because the negative output of rectifier V3B is used.



38. Test Panel Oscillator Circuits (fig. 29)

The hf and the 1-ke oscillators supply frequencies that are used for calibration of the selective measuring circuits, system modulation tests, and locating system troubles.



a. Hf Oscillator.

(1) The hf oscillator uses pentode tube V4 as its amplifier. The feed-back circuit is composed of the 6-7 winding of transformer T5, coupling capacitor C25, and grid resistor R56. A portion of the oscillator tank circuit consists of the 1-8 winding of transformer T5 and capacitors C23 and C24, which are common to the frequencies generated by the oscilla tor. The remaining portion of the tank circuit consists of capacitors C49 through C59 which are connected in the oscillator tank circuit through the contacts of SEND switch S85 (b below) or FAULT TEST switch S6 (c below). Plate and screen grid voltages are supplied through voltage dropping resistor R57. Capacitor C22 bypasses the screen grid to ground. Feed-back voltage for the circuit is developed across the 6-7 winding of transformer T5.


	(2) When any one of push buttons REP1, REP2, or REP38 of FAULT TEST switch S6 is not pressed, the output of the oscillator is applied to section 1, terminal 6 of SEND switch S5 through an attenuating pad composed of resistors R52 through R55. Hf potentiometer R55 provides for adjusting the output level of highfrequency oscillator V4.

	(3) When any one of push buttons REP1, REP2, ors REP37 of BAULL TEST switch S6 is pressed, the attenuating pad is changed by disconnecting resistor R53 from the circuit and inserting potentiometer R38 and resistor R79 in its place. Potentiometer R88 is factory adjusted and sealed.



b. SEND Switch S5. SEND switch S5 controls the distribution of signals generated by hf oscillator V4 and also the selection of the 65- or 68-ke frequency signal.


	(1) When SEND switch S5 is operated to the 65KC TR OR FAULT TEST position, SEND lamp I 1 lights and the output of high-frequency oscillator V4 is applied to pins K and R of connector J2, through an attenuating pad composed of resistors R48 through R51. 65KC TR OR FAULT TEST resistor R48 provides for adjusting the output level of the 65-ke test frequency.

	(2) When SEND switch S5 is operated to the CHECK GAIN CHECK HF position, the 68-ke output of highfrequency oscillator V4 is applied to CHECK HF test jack J6 through an attenuating pad composed of resistors



R45 through R47, and R80. The 68 ke output is also applied to pin R of TO TS-712/TCC-11 TEST SET connector J5, from the junction of divider resistors R46 and R80. Resistor R24 provides proper impedance termination when adjusting Telephone Test Set TS—712/TCC-11.


	(3) When switch 85 is operated to 65KC REC position, SEND lamp I 1 lights and the output of the high oscillator is applied to pins D and R of connector J2 through an attenuating pad composed of resistor R81 and 65KC REC potentiometer R37.

	(4) The tank circuit of high-frequency oscillator V4 is connected to section 2, contact 12 of SEND switch S5. When SEND switch S5 is operated to 65KC TR OR FAULT TEST or 65KC REC, capacitors C58 and C59 are connected across the tank circuit to lower the basic oscillator frequency from 68 to 65 ke.

	Peete TES? 6switch Sé. FAULT TEST switch S6 controls the output of the 91-, 83-, and 99-ke fault test frequencies through the operation of push buttons REP 1, REP 2, and REP 3. When any one of the push buttons is pressed, capacitors C49 through C51 are disconnected from the oscillator tank circuit, and output signal level of the oscillator is changed by substituting potentiometer R38 and resistor R79 for resistor R53.

	(1) When the REP 1 pushbutton is pressed, capacitors C53 and C52 are







	connected across the oscillator tank circuit and an oscillator frequency of 99ke is produced.

	(2) When the REP 2 pushbutton is pressed, capacitors C55 and Cd4 are connected across the oscillator tank circuit and an oscillator frequency of 91 ke is produced.

	(3) When the REP 3 pushbutton is pressed, capacitors C57 and C56 are connected across the oscillator tank circuit and an oscillator frequency of 83 ke is produced.



d. Oscillator, 1-kc. The output from tube V1 is developed across the 6—7 winding of transformer Tl. Feedback of the proper phase and magnitude is developed across the 4-5 winding of the transformer and through coupling capacitor Cl and grid resistor Rl. The tank circuit consists of capacitors C2 and C3 and winding 1-3 of transformer Tl. Resistor R74 is a grid limiting resistor. Resistor R2 develops cathode bias. Plate voltage is supplied through dropping resistor R38. Capacitors C4 and C5 are plate decoupling and screen grid bypass capacitors, respectively. Control of the output level of 1-ke oscillator V1 is provided by potentiometer R5. Resistors R7 and R75 shunt the output winding of the transformer to prevent load variations from affecting the operation of the 1-ke oscillator. Resistors R8& through R10 terminate CHECK 1KC test jack J1. The output of the 1-kc oscillator is applied to the ORDER WIRE PANEL and the CHAN MODEMS through pins C and P, and S and F of connector J2, respectively.



39. Block Diagram Analysis (fig. 32)


	a. Input Power Circuit. Wither 115 or 230 volts, 49 to 65 eps, is applied to the 200 VOLT POWER SUPPLY. The two TO 600V POWER SUPPLY outlets, J2 and J3, are connected across the input. The primary voltage is applied te AC POWER switch S1, which is operated to energize or deenergize the circuits of the 200 VOLT POWER SUPPLY.

	(1) AC POWER switch S1. When AC POWER switch S1 is in the ON position, the input voltage is applied







	through 115/230 V 6 AMP fuses Fl and F2 to 115V-230V change-over switch $38. Power is supplied directly to the transformers from the switch.

	(2) Change-over switch S8, 115V-—230V. When switch 83 is in the 115V position, power is applied through fuse F3 to 115V CONVENIENCE OUTLETS J4 and J5. When switch S83 is in the 230V position, these outlets are not energized. Power is supplied through 230V 3 AMP fuse F4 to the transformers.




	b. Filament Supply and Blower Circuit.

	(1) Filament supply. The filament voltages required for the electron tubes of components of Telephone Terminal AN/TCC-7 are provided by the output of four secondaries of filament supply transformer T3.




	(2) Blower cireuit. The blower circuit operates on 115 volts ac, which is supplied from the input power circuit. Power is applied to blower motor Bl through thermostat switch S82. Thermostat switch S82 is controlled by ambient temperature variations within the 200 VOLT POWER SUP-PLY PANEL.




	c. Low-Voltage Rectifier Circuit.

	(1) The low-voltage rectifier circuit is energized by voltage from one secondary of transformer Tl. The output of this secondary is applied to bridge-type full-wave rectifier CR1l. The negative 10-volt de output of the rectifier is filtered by inductor L2 and capacitor C9 and applied through the JUNC-TION PANEL to the transmitting and limiting circuits in the ORDER WIRE PANEL.




	(2) Two other secondaries of low-voltage rectifier transformer T1 supply power to the filaments of high-voltage rectifiers V1 through V3, to the filaments of series-regulator tubes V4 through V7, and to regulator control amplifier V8.




	(3) AC POWER pilot lamp I 1, lights when power is applied through AC POWER switch S81.




	d. High-Voltage Rectifier Circwt. Power is applied to the primary of transformer T2 from the input power circuit. Transformer T2 is a step-up transformer which delivers high voltage to high-voltage rectifiers V1 through V3. The rectifiers convert the ac to pulsating dc. The dc output of the rectifiers is applied through the high-voltage filter consisting of inductor Li and capacitors C1 and C2 to the voltage regulator circuit.

	e. Voltage Regulator Circuit. The voltage






regulator circuit consists of series-regulaior tubes V4 through V7, reference voltage regulator tube V9, and regulator control amplifier V8. These circuits function together to maintain thet:output of the 200 VOLT POWER SUPPLY at a constant 200 volts.



40. Schematic Analysis, Power Supply PP—827/U

(fig. 33)

a. Input Circuit. Voltage of 115 volts or 230 volts 49 to 65 cps, is supplied to the 200 VOLT POWER SUPPLY through connector P2 and cable W1. The input circuit contains TO 600V POWER SUPPLY outlets J2 and J3, AC POWER switch S1, 115V-230V switch 83, and 115V CONVENIENCE OUTLETS J4 and J5.


	(1) AC POWER switch S1. AC POWER switch S1 controls the input to power transformers Tl through T3 and to blower motor B1.

	(2)) 115. Ve2SOVe swiccheSS:.

	(a) 115V position. When 115V—230V switch 83 is operated to the 115V position, 115 volts ac is applied to parallel-connected primary windings 1-2 and 3-4 of power transformers Tl through T3. The 115 volt ac input is also applied through thermostat switch S2 to blower motor, BI "Inathis= position, <L15 volts ac is available at 115V CON-VENIENCE OUTLETS J4 and J5. This circuit is protected by CONV OUT 6 AMP fuse F3. When 115V— 230V switch S3 is operated to the 230V position, the convenience outlets are disconnected.




	(b) 230V position. When 115V-—230V switch S83 is operated to the 230V position, ac power is applied to series-connected windings 1-2 and 3-4 of power transformers Tl through T3. In this position, 230V 3 AMP fuse F4 is connected into the line to provide additional protection against overload.






Figure 32. Figure 38. Power Supply PP-827/U, block diagram. Power Supply P-827/U, schematic diagram.


	bh. Filament Supply and Blower Circuit.

	(1) Filament supply. Filament voltage of 5.1 volts ac for rectifiers V1 through V3 is obtained from terminals j 9 and 10 of transformer Tl. Filament voltage of 6.4 volts ac for seriesregulator tubes V4 through V7 and for regulator control amplifier V8 is obtained from terminals 5 and 6 of transformer Tl. This winding also supplies the voltage for AC POWER indicating lamp I 1. Tube filament VolLuse of 6.55 volts for "the components of Telephone Terminal AN/ TCC-7 is obtained from four secondary windings of power transformer T3. Voltage drops in the interconnecting cables reduce the voltage to 6.3 volts at the tubes.

	Blower circuit. To prevent an excessive temperature rise inside the 200 VOLT POWER SUPPLY, blower motor Bl furnishes forced ventilar tion whenever the temperature inside (2 the unit exceeds approximately 80° F. The motor is connected to the input power circuit through connectors Pl and J1, and power is applied through thermostat switch S2. Switch S2 remains open until the ambient temperature of the power supply rises to approximately 80° F. At this temperature, the switch closes and the blower motor is energized. When the ambient temperature falls to approximately 65° F., switch S2 opens and the ac power is removed from the motor. Capacitor C8 provides the phase shift which is necessary for operating the motor.





c. Low-Voltage Rectifier Circutt.

(1) The secondary winding between terminals 7 and 8 of transformer T1 sup- : plies 14.5 volts to low-voltage rectifier CR1. The positive de output appears @ at terminal 3 of the rectifier; the negative dc output appears at terminal 1. The choke input filter, consisting of inductor L2 and capacitor C9, filters ; the rectified output. The 10-volt output of the low-voltage rectifier circuit is connected through terminals ED


	and EH on terminal board TB1 to pins D and H, respectively, of connector P38.

	(2) The positive 10 volts de at pin H of connector P83 is grounded to the chassis of the JUNCTION PANEL which, in turn, is connected through pin R on connector P3 to the chassis ground of the 200 VOLT POWER SUPPLY. The negative 10 volts de at pin D is applied through the JUNCTION PANEL to the ORDER WIRE PANEL.





d. High-Voltage Rectifier Circuit.


	(1) The plates of high-voltage rectifier tubes V1 through V3 are connected to the secondary winding of high-voltage transformer T2 in a conventional fullwave rectifier circuit. The three rectifiers are paralleled to handle the required heavy current load.

	(2) The rectifier output is filtered by a choke input filter consisting of inductor Li and series capacitors Cl and C2. Capacitors C1 and C2 are seriesconnected, so that their voltage ratings are not exceeded.

	(3) Resistors Rl and R2 are connected across capacitors Cl and C2, respectively, to divide the de voltage evenly between the two capacitors. Because of differences in capacitor leakage resistance, these resistors prevent a difference in voltage from appearing across each capacitor. In addition, resistors Rl and R2 provide a slow discharge path across the capacitors when the power supply is turned off.





é. Voltage Regulator Circut.

(1) Series-regulator tubes V4 through V7. The positive de output voltage from the filter circuit (d(2) above) is applied to plate pins 2 and 5 of parallelconnected series regulator tubes V4 through V7. Resistors R5 through R12, connected to the control grids of the series-regulator tubes, are antising resistors. Resistors R13 through R20 at the cathodes of the series-regulator tubes keep the load current balanced among the triode sections of the four tubes by varying the bias on the tri-


	ode section which tends to draw more current. Resistor R38 is connected in parallel with the four parallel seriesregulator tubes to shunt some of the heavy load current around the seriesregulator tubes.

	(2) Regulator control amplifier V8. Regulator control amplifier V8 is a twin triode which provides two stages of amplification for the changes in the output voltage of the power supply. Output voltage changes appear as bias voltage changes on amplifier V8A.

	(a) Regulator control amplifier V8A. The center tap of 200V ADJ potentiometer R28 is connected to the control grid of V8A to provide grid excitation for the operation of the first stage of amplification. Potentiometer R28 is part of the voltage divider circuit, consisting of resistors R24 and R23, connected across the 200-volt output. Capacitor C3 maintains the control grid voltage relatively constant in relation to the negative side of the voltage output circuit, and thus makes the input circuit to regulator control amplifier V8A more sensitive to rapid changes in output voltage. The input signal to amplifier V8A is developed across cathode resistor R27, which is also part of a voltage divider circuit, including resistors R25 and R26. Resistor R22 is the plate load resistor for amplifier V8A. Resistor R21 and capacitor C4 eliminate any tendency of the amplifier to oscillate.




	(b) Regulator control amplifier V8B. The amplified output at the plate of amplifier V8A is coupled directly to the control grid of amplifier V8B. Resistor R4 is the plate load resistor for tube V8B. The cathode is held at a constant voltage, with relation to the varying input voltage on the control grid, by the connection to the constant voltage across R26. The voltage across R26 is held constant by the action of voltage regulator tube V9. Capacitor







	C5 is connected between the cathode and plate supply circuit of amplifier V8B to prevent oscillation at low frequencies. The amplified voltage variations at the plate of amplifier V8B are applied to the control grids of the series-regulator (e(1) above) tubes.

	(3) Reference voltage regulator tube V9. Voltage regulator tube V9 provides a constant voltage drop (108 volts) across resistors R25 and R26. All the rapid variations in the output voltage appear across resistor R27. Because resistor R27 is also the cathode resistor of regulator control amplifier V8A, the variations across it serve as the signal input to that stage. Capacitor C6 aids in keeping the voltage drop across V9 constant, especially when rapidly changing voltages are applied to the tube.

	f. Output circuit. Capacitor C7 is a filter capacitor across the 200-volt output of the power supply which lowers the output ripple voltage and provides a low impedance shunt for high frequencies that may appear across the output. The output of the 200 VOLT POWER SUPPLY is connected through terminals EA and EK of terminal board TB1 to pins A and K, respectively, of connector P38.

	g. Regulation under Varying Load Voltages.

	(1) General. A tendency for the output voltage to vary results in change in voltage and current across the voltage divider circuit composed of resistors R25 through R27. Reference voltage regulator tube V9 provides a constant voltage drop of 108 volts across resistors R25 and R26. A voltage is developed across resistor R27 proportional to the change in the output voltage. Resistor R27 is connected to the cathode of regulator control amplifier V8B;; the control grid is connected to terminal 2 of 200V ADJ potentiometer R28. The voltage developed across the 1-2 resistance of potentiometer R28 and resistor R24 is held constant to rapid output voltage variations by capacitor C3. The variation in voltage across resistor R27 changes the
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	bias of regulator control amplifier V&A.

	{2) Increase in output voltage. When the output of the power supply momentarily increases, the voltage change developed across resistor R27 increases the bias of regulator control amplifier V8A. The increase bias on amplifier V8A causes an increase in plate voltage. The rise in plate voltage is impressed on the control grid of V8B, decreasing its bias. Cathode voltage on amplifier V8B is held constant, with relation to the signal input, by the constant voltage drop across resistor R25. The decrease in bias on the control grid of V8B causes a de-

	crease in plate voltage at pin 6. This decrease in voltage is applied through grid resistors R5 through R12, increasing the grid bias (and dc plate resistance) on series-regulator tubes V4 through V7. The increased dec plate resistance of the series-regulator tubes causes a greater de voltage drop across the tubes. The increased voltage drop across the series-regulator tubes counteracts the tendency for the output voltage to rise.

	(3) Decrease in output voltage. A decrease in the output voltage has exactly the opposite effect to that described in (2) above.






Section IX. POWER SUPPLY PP-—826A/U


41. General

Power Supply PP—826A/U furnishes a regulated current of .1 ampere dc at a nominal 600 volts to the spiral-four line, to supply operating voltages for Telephone Repeaters AN/TCC-11. Dummy-load resistors are used to compensate for a load decrease when less than three repeaters are used. Protective features include lamp- and buzzer-alarm indicators, and cutoff circuits. The cutoff circuits automatically remove input power from the high-voltage transformers when abnormal operating conditions are encountered.



42. Block Diagram Analysis (fig. 34)

» a. Input Power Circuit. Primary power of 115 or 230 volts is applied through the input power circuit (consisting of AC POWER switch S1, line fuses F1 and F2, and 115V— 230V changeover switch S2) to low-voltage transformer T1 on low-voltage rectifier and alarm unit Z2. The output of low-voltage rectifier and alarm unit Z2 provides continuous audible and visual alarms, if any abnormal operat- ing conditions occur. Power cutoff relay K1 is energized through the contacts of RESTORE switch S5, establishing continuity between the Input power circuit and high-voltage rectifier transformer T1 and reference voltage rectifier transformer T2. Fuses F3 and F4 are con nected into the circuit when 115V—230V changeover switch S2 is operated to 230V.


	b. High-Voltage Rectifier Circuit. The highvoltage rectifier circuit consists of a conventional full-wave rectifier circuit (transformer Tl, rectifiers V1 and V2), and a high-voltage capacitive input filter (capacitors Cl and C2 and inductor L1). The high-voltage rectifier circuit supplies filtered de voltage to the current regulator circuit. |

	c. Current Regulator Circuit. The current regulator circuit controls the current output of the high-voltage rectifier circuit. The circuit consists of parallel regulator tubes V3 and V4, regulator -control amplifier V5, and load resistor R6.

	d. Reference Voltage Rectifier Circmt. Reference voltage rectifier transformer T2 provides filament voltages for the electron tubes on the 600 VOLT POWER SUPPLY, and input voltage to reference voltage rectifier V6. The de output of the rectifier filter circuit (capacitors Cl and C2 and inductor L1) is applied to regulator reference voltage tubes V2 through V4. The regulator reference voltage tubes provide standard operating voltages for regulator control amplifier V5 and current regulator tubes V3 and V4.

	e. Output Circuit. The output circuit consists of REPEATER switch S6 and load resistors R16 and R17 (not shown). This circuit



functions to maintain a constant load on the power supply whether one, two, three or no Telephone Repeaters AN/TCC-11 are installed on the spiral-four line. In addition, one switch position inserts a dummy load across the power supply output for purposes of test and adjustment.

f. Low-Voltage Rectifier and Alarm Unit Z2. This circuit contains visual and audible alarm circuits that operate.to protect equipment and to indicate circuit failures. The low-voltage rectifier and alarm circuit consists of powercutoff relay K1, which removes ac power from the high-voltage rectifier when the de output voltage increases during operation, low- and high-voltage alarm circuit, a relay control circuit, and two low-voltage rectifiers which provide power to energize the various relays.



43. Input Power Circuit (fig. 35)


	a. Hither 115- or 230-volt primary power for Power Supply PP-826A/U is obtained through connector Pl and cable Wl. AC POWER switch S1 applies the 115- or 230-volt input to the power supply. Fuses F1 and F2 protect the primary input power circuit. Switch S2 is the 115- to 230-volt changeover switch. Whenever the temperature within the unit reaches 80° F., thermostat switch 83 closes and operates blower motor B1.

	(1) With 115V-—230V switch S2 in the 115V position, the 1-2 and 3—4 windings of transformers T1 and T2 on the main chassis and transformer T1 on low-voltage rectifier and alarm unit Z2 (subchassis) are connected in parallel. Blower motor B1 is then connected across the 115-volt line.




	(2) With 115V-230V switch S2 in the 230V position, the 1-2 and 3—4 windings in each transformer are connected in series, and blower motor B1 is connected across the 115-volt windings of the transformers. Fuses F3 and F4 protect transformers T1 and T2 on the main chassis and transformer T1 on the subchassis, respectively.






b. When AC POWER switch S1 is operated to ON, voltage is applied to the primary windings of transformer T1 on low-voltage rectifier and alarm unit Z2. Under normal operating conditions, transformer T1 supplies power to rectifier CR2 which energizes the relay circuits to actuate power-cutoff relay K1. When relay K1 operates, power is applied to the primary windings of transformers Tl and T2 and the blower motor circuit on the main chassis.



44. High-Voltage Rectifier Circuit (fig. 35)

a. The high-voltage rectifier is a conventional full-wave rectifier and filter system consisting of power transformer T1, rectifiers V1 and V2, filter capacitors Cl and C2, and inductor L1. The secondary winding of transformer T1 supplies 1,980 volts ac to rectifiers Vi and V2. Filament voltage for rectifiers V1 and V2 is supplied from the 10 and 11 windings of power transformer T2.

b. The de voltage output from rectifiers V1 and V2 is filtered by capacitors C1 and C2 and inductor L1. Resistors R6, R7, R10, and R11 on the main chassis, and resistors R10 and Rll and LOW-VOLT ALARM potentiometer R13 on the subchassis form a bleeder path for filter capacitors Cl and C2. From the filter circuit, the output is applied to the plates of current regulator tubes V3 and V4.



45. Reference Voltage Rectifier Circuit

(fig. 35)

a. The reference voltage rectifier circuit consists of transformer T2 and rectifier tube V6 located in the main chassis, and capacitor input filter consisting of capacitors Cl and C2, and inductor L1, voltage regulator tubes V2 through V4, and voltage divider network R4, R5, and R14 located in low-voltage rectifier and alarm unit Z2 (subchassis). Transformer T2 steps up the primary voltage (115 or 2380 volts ac) to 770 volts ac in the 5-7 secondary winding. This voltage is applied to full-wave rectifier tube V6. The rectified output of fu l-wave rectifier tube V6 is filtered by filter capacitors Cl and C2 and inductor Ll. The

Figure 34. Power Supply PP-826A/U, block diagram. Figure 35. Power Supply PP-826A/U, schematic diagram.

ripple from the output of the filter is further reduced by the action of current regulator tubes V3 and V4 (main chassis) and resistors Rl and R2, located on the subchassis. Terminal 6 on transformer T2 serves as a common negative point for the rectifier circuit.

b. A constant potential of 300 volts de is maintained across series current regulator tubes V3 and V4. The permissible 15 percent input voltage variation, the normal dc load of current regulator and contro] amplifier tubes (main chassis) have no effect on the magnitude of the 300 volts de. Additional filtering action is provided by resistor R9 and capacitors C4 and C5. These capacitors require approximately 8 seconds to charge up to the full value of the 150 volts developed across voltage regulator tube V4 (located in the subchassis). This 150-volt delayed voltage is applied to the plate of control amplifier tube V5 through plateload resistor R5, and through resistors R1 and R2 to the screen grids of current regulator tubes V3 and V4, all located in the main chassis.

c. To develop a stable reference voltage for close regulation, the voltage across current regulator tube V3 is further stabilized by current-limiting resistor R3 and voltage regulator tube V2 located in the subchassis. The voltage divider network, consist:ng of resistors R4 and R5 and potentiometer R14 on the subchassis, is connected to the control grid of control amplifier tube V5 on the main chassis for regulating action (par. 47).



46. Current Regulator Circuit (fig. 35)

>The high voltage from the rectifier and filter circuit (par. 44) is applied to the current regulator circuit which regulates this output at 100 milliamperes. The current regulator circuit consists of regulator tubes V3 and V4, control amplifier tube V5, and load resistor R6, all located in the main chassis.

a. From the negative side of the current regulator circuit (terminal B of TB1), the current flows through pin B of connector P3 to the external load. From the external load, the current path is completed through A of connector P3 and TB1, resistors R12 through R15, CURRENT meter M1, and resistor R6 to the cathodes of regulator tubes V3 and V4.

REPEATER switch S6 (par. 48) controls the selection of load resistors R13 through R15 to obtain a fixed load according to the number of unattended repeaters being used. Resistors R10 and R11 provide a voltage divider circuit for the current regulator tubes. The current path for the high-voltage rectifier current regulator circuit is completed from the plates of regulator tubes V3 and V4 to terminal B of TB1 through inductor Ll, rectifiers V1 and V2, and terminal 6 of transformer T1.

b. About two seconds after the input power is applied, approximately 80 milliamperes are delivered to the load. The current path is through current-limiting resistor R7, bypassing current regulator tubes V3 and V4 which have not yet reached their operating point. Time delay network resistor R9 and capacitors C4 and C5 introduce a delay of approximately 8 seconds before the full 150 volts from the reference voltage circuit is applied to the screen grids of regulator tubes V3 and V4 and the plate of control amplifier V5. When the delay time has elapsed, the current to the load reaches the full operating value of 100 milliamperes. This delay is necessary to prevent an excessively high voltage from being applied to the tube circuits in the unattended telephone repeaters before their warmup time is reached. This excessive voltage would materially shorten the lives of these tubes and might cause arcing across the lightning arresters used in the system.



47. Regulating Action (fig. 35)

For automatic regulation, the voltage drop across load resistor R6, which carries the total load current, is compared with a voltage developed in the reference voltage circuit. This voltage is derived from the voltage drop across voltage regulator tube V2 and a _ parallel voltage-divider circuit consisting of resistors R4 and Rd5 and LOAD CURRENT potentiometer R14 located in the subchassis.

a. The positive side of load resistor R6 is connected to voltage-regulator tube V2 and the screen grid of control amplifier V5. The net bias between the cathode and grid of control amplifier V5 is the difference between the voltage drop across load resistor R6 and the independent reference voltage on the grid of control amplifier V5. The reference voltage is developed across voltage regulator tube V2 and the voltage-divider network. Resistors Rl through R4, connected to the screen and grid circuits of current regulator tubes V3 and V4, are used to prevent oscillation. A 600V ADJ variable resistor, R12, is used to compensate for the variations in voltage drop in the spiralfour cable used between repeaters. This condition is caused by variations in the de resistance of the cable due to temperature changes. Capacitor C3, across the output, is used to provide additional filtering. Resistors R10 and R11 provide a voltage-divider network, whereby the voltage developed across resistor R11 is used as a reference when measuring the output voltage on the meter of the TEST PANEL.


	b. An increase in the voltage drop across load resistor R6 will decrease the difference between the cathode and the grid of control amplifier V5, reducing the bias on this tube. This difference between the voltage drop across R6 and the reference voltage from voltage regulator tube V2 is amplified in control amplifier V5 and appears as an increase in plate current. The current rise increases the voltage drop across plate-load resistor R5.

	c. Since the plate of amplifier V5 is also connected to the control grids of current regulator tubes V3 and V4, an increase in the voltage drop across R5 will make the bias on regulator tubes V3 and V4 more negative, increasing their de plate resistance until the load current through resistor R6 is reduced to the proper value of 100 milliamperes.

	d. A decrease in the voltage drop across R6 (caused by a decrease in load current) increases the bias on amplifier V5. This results in a decrease in the voltage drop across plate load resistor R5 which, in turn, makes the bias on regulator tubes V3 and V4 less negative. Tubes V3 and V4 conduct just enough to increase the current through resistor R6 to its proper value of 100 milliamperes. The combined output current from regulator tubes V3 and V4 and the current through resistor R7 is measured by CURRENT meter M1 and is adjusted by LOAD CURRENT potentiometer R14 in the voltage reference circuit.





48. REPEATER Switch S6

(fig. 35)

REPEATER switch S6 is provided to insert dummy load resistors R13 through R15 to maintain a constant load on the 600 VOLT POWER SUPPLY when less than three unattended repeaters are used in the power loop. The switch has five positions—0, 1, 2, 3, and TEST.


	a. Position 0. REPEATER switch S6 is operated to 0 when no unattended repeaters are used in the power loop. Resistors R13 through R15 simulate the resistance that would be offered by three unattended repeaters and cable. In this position, conditioning current is applied to the cable to lower the contact resistance of the spiral-four cable connectors.

	b. Position 1. When only one repeater is used in the power loop, switch S6 is operated to position 1. In this position, resistors R13 and R14 simulate the resistance that would be offered by two unattended repeaters and cable.

	c. Position 2. When two repeaters are used in the power loop, switch S6 is operated to position 2. In this position, resistor R13 simulates the resistance that would be offered by one unattended repeater and cable.

	d. Position 3. When three repeaters are used in the power loop, switch S6 is operated to position 3. In this position, resistors R13 through R15 are shorted out. 600V ADJ resistor R12 remains in series with the load to provide a means of adjusting the output voltage of the power supply.

	e. Position TEST. In this position, resistors R13 through R15 are connected as described in a above, except that the output of the power supply is shorted out by contacts 2 and 8 of section 2 of REPEATER switch S6. This position is used when performing initial tests on the unit.





49. Low-Voltage Rectifier and Alarm Unit Z2, General

Low-voltage rectifier and alarm unit Z2 is a subassembly mounted on the main chassis of Power Supply PP-826A/U, and is interconnected with the main chassis by connectors J11 and P11. The major functions of the sub- . assembly are as follows:

a. Senses the resistance of the power loop (de resistance of the spiral-four cable, the unattended repeaters, and resistors R12 and R13 through R15 (depending on the position of REPEATER switch S6)) immediately after the power supply is energized (par. 51).

b. Applies input power to the high-voltage rectifier circuit, if the line resistance is correct or, if the line resistance is not correct, will not apply input power to the high-voltage rectifier circuit. Visible and audible alarms indicate incorrect power loop resistance.

c. Disables the sensing and starting circuits if the output of the high-voltage rectifier is not applied to the line within 1 second after the input power is applied to the high-voltage rectifier circuit. This prevents placing highvoltage de on the line, if line resistance is not correct.


	d. Provides visual and audible alarms, if the de output voltage of the 600-VOLT POWER SUPPLY decreases during operation.

	e. Removes input power from the highvoltage rectifier circuit, if the dec output voltage increases during operation.

	f. Provides a means of checking the resistance of the power loop with RESTORE switch S5 and CURRENT meter M1.





50. Starting, Initial Circuit Conditions (fig. 35)

Immediately after AC POWER switch is operated to ON, the following conditions exist:

a. A regulated voltage of +108 volts de (produced by rectifier CR2 and voltage regulator V1) is applied through terminal 22 of connectors Pll and J11, the contacts of RE-STORE switch 85, terminal 24 of connectors 'J11 and P11, and contacts 3-10 of relay K5, to terminal 8 of relay K6. Terminal 7 of relay K6 is connected to ground through three parallel current paths. One current path\is from ground through terminal B of connector P3, the power loop, terminal A of connector P3, the circuit elements between terminal A of connector P3 and terminal 29 of connectors J11 and P11, contacts 6-11 of relay K2, contacts 10-3 of relay K7, to the winding of relay K6. <A gecond current path is from ground through resistors R11, R13, and R10, (on subchassis), through contacts 6-11 of relay K2, contacts 10-3 of relay K7, to the winding of relay K6. A third current path is from ground through closed contacts 8-12 of relay K7, resistor R27, to the winding of relay K6.

b. A de voltage is produced by a low-voltage power supply that consists of rectifier CR1 and its associated circuit elements. Terminal 21 of relay K7 is connected to +24 volts de from rectifier CR1. Terminal 22 of relay K7 is connected, before the operation of relay K6, through parallel resistors R29 and R30, contacts 3-1 of relay K6, resistor R32, the winding of relay K10, contacts 8-12 of relay K5, terminals 25 of connectors Pll and J11, the contacts of RESTORE switch 85, and terminals 26 of connectors J11 and P11 to the —24 volt de output of rectifier CR1. Because of the resistance of the winding of relay K10 and resistor R32, relay K7 will not operate.

c. The +24-volt de output of rectifier CR1 is applied to terminal 7 of relay K1. Terminal 8 of relay K1 is connected through resistors R26 and R382, the winding of relay K10, contacts .8-12 /of,-relay' K5,; terminals 25. of connectors Pll and J11, the contacts of RE-STORE switch 85, and terminals 26 of connectors J11 and P11 to the —24-volt de side of rectifier CR1. Because of the resistance of the winding of relay K10 and resistor R32, relay K1 will not operate.


	d. As described in b and ¢ above, the winding of relay K10 is in the path from the —24 volt de side of rectifier CR1 to terminal 8 of relay K1 and terminal 22 of relay K7. However, capacitor C7, which is connected across the winding of relay K10 and is not charged initially, acts as a shunt immediately after the AC POWER switch is operated to ON. Therefore, the initial current flow through the winding of relay K10 is not large enough to energize the relay. Relay K10 remains unoperated throughout normal operation unless the power supply fails to start or, after having started, is turned off by a high-voltage output condition (par. 53D).

	e. The operating path of relay K5 is open and remains so throughout normal operation unless the power supply fails to start or, after having started, is turned off by a high-voltage output condition.

	f. Seven volts ac is developed across winding 11-12 of transformer T1 on the subchassis. One terminal of each of the three alarm lamps (I 1, I 2, and I 3) and ac buzzer I 4 is con-



nected to terminal 11 of the 7-volt winding. However, before the operation of relay K2, K5, or K7, the 7 volts ac is not connected to any of the lamps or the buzzer. Therefore, the lamps are not lighted and the buzzer is silent.



51. Line Resistance Sensing Circuit, General

(fig. 36)

a. Power Supply PP-826A/U has been designed to operate into a nearly constant load equal to the resistance of a power loop that incorporates a maximum of three unattended repeaters. If fewer than three unattended repeaters are used, additional resistance is inserted into the power loop by the operation of REPEATER switch S6 (par. 48) to make the total loop resistance approximately equal to that of a system with three unattended repeaters. The resistance of each unattended repeater is between 1,100 and 1,800 ohms. Therefore, together with the dec resistance of the spiral-four cable sections, the total resistance of a power loop containing three unattended repeaters, should be approximately 5,000 ohms.

b. If the power loop resistance is between 3,500 ohms and 6,500 ohms, input power is applied to the high-voltage rectifier. The sensing and starting functions are accomplished as follows: Relay K6 operates when the line resistance is 6,500 ohms or less. The operation of relay K6 causes relay K7 to operate. After relay K7 has operated, relay K6 will release if the line resistance is more than 3,500 ohms. Relay K1 operates when relay K6 releases, applying ac input power to the high-voltage rectifier.



52. Relay Starting Action


	a. Operation of Relay K6 (fig. 36).

	(1) The current that flows through the winding of relay K6 will be enough to operate relay K6 if the resistance of the line load does not exceed 6,500 ohms (par 51b).






Note. Relay K6 is hermetically sealed. It cannot be adjusted. Generally, relay K6 will not operate if the loop resistance is more than 6,500 ohms. However, because of manufacturing variations, some of these relays will operate between 6,500 and 16,000 ohms.

(2) The operation of relay K6 closes contacts 4-5 and contacts 2-3 (fig. 37), operating relay K7.

b. Operation of Relay K7 (fig. 37).


	(1) When relay K6 is energized, its 2-3 contacts close, providing a lower resistance path to operate relay K7. This path is from terminal 22 of relay K7 through parallel resistors R29 and R30, contacts 3-2 of relay K6, contacts 11-6 of relay K5, terminals 25 of connectors J11 and P11, the contacts of RESTORE switch S5 and terminals 26 of connectors J11 and P11 to the —24-volt de side of rectifier CR1. Contacts 2-9 of relay K7 provide holding action for the relay.

	(2) When relay K7 is energized, its 3-10 contacts (fig. 35) open and relay K6 deenergizes, if the power loop is not less than 3,500 ohms (c below).



c. Deenergizing Relay K6 (fig. 36).


	(1) Before the operation of relay K7, contacts 4—5 of relay K6 are closed, and variable resistor R16 is shorted by closed contacts 3-10 of relay K7.

	(2) After relay K7 operates, its 3-10 contacts open. The energizing path for relay K6 is now through resistor R16.

	(3) Resistor R16 is adjusted, so that the current through the winding of relay K6 will decrease to the point where relay K6 will deenergize, if the resistance of the power loop is greater than 3,500 ohms.

	(4) If relay K6 deenergizes, relay K1 is operated (fig. 35) and 115 volts ac is applied to power transformers T1 and T2 on the main chassis (d and e below).

	(5) When relay K6 deenergizes, its 4—5 contacts open (fig. 86). Since contacts 3-10 of operated relay K7 are also open, the winding of relay K6 will therefore be isolated from the



Figure 36. Power Supply PP-826A/U, sensing circuits, schematic diagram.
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Figure 37. Power Supply PP-826A/U, starting and alarm indicating circuits, schematic diagram.

600 volts de that will appear at terminal 29 of connector P11 after input power has been applied to the high-voltage rectifier circuit.

d. Operation of Relay K1 (fig. 37).

(1) When relay K6 operates (c above), its contacts 1-3 open without affecting the resistance of the energizing path of relay K1.

(2) When relay K7 operates (b above), its 2-9 contacts close. However, this will not affect the resistance of the energizing path of relay K1 unless K6 has deenergized (c above).

(3) With relay K7 operated and relay K6 deenergized, the —24-volt de side of rectifier CR1 is connected to terminal 8 of relay K1 through a lower resistance path, operating relay K1. This lower resistance path is from terminal 8 of relay K1, through resistor R26, contacts 1-3 of released relay K6, contacts 2-9 of operated relay K7, contacts 11-6 of unoperated relay K5, terminals 25 of connectors P11 and J11, the contacts of RE-STORE switch S85, and terminals 26 of connectors J11 and Pll to the —24-volt de side of rectifier CR1.

e. Applying Power to High-Voltage Rectifier Circuit (fig. 37). The high-voltage rectifier circuit receives 115 volts ac through terminals 1 and 6 of connector Pll, contacts 4—5 and 3-2 of operated relay K1, and terminals 3 and 8 of connector P11.


	f. Visual and Audible Indications (fig. 37).

	(1) After relay K7 operates (b above), its contacts 5-11 close, energizing LOAD ALARM and LOW VOLTAGE lamps I 1 and I 2, respectively, and buzzer I 4 sounds. The buzzer can be silenced by operating ALARM CUTOFF switch S84.




	(2) Relay K2 operates approximately 20 seconds after the high-voltage rectifier circuit has been activated. Contacts 1-9 of relay K2 open, deenergizing LOAD ALARM and LOW VOLTAGE lamps I 1 and I 2, respectively. If the ALARM CUTOFF switch is in its operated position, the buzzer will sound. Operating the switch to its normal position will silence the buzzer.








53. Sensing and Failure To Operate, General

(figs. 36 and 37)

If the power loop resistance is too high (6,500 ohms) or too low (3,000 ohms), the power supply will not start. In either case, failure to start causes relay K10 to operate and after a delay of approximately 1 second, relay K5 will also operate. The operation of relay K5 disables the sensing and starting circuits. If an intermittent open or short in the power loop initially prevents the power supply from starting, it will not be able to start automatically until the intermittent condition is cleared. The power supply can be made to sense the line conditions again by operating RESTORE switch S65 or by resetting AC POWER switch S81 (fig. 35). A detailed description of sensing and starting functions is given in paragraphs 54 through 56.



54. Failure To Operate, Resistance Above 6,500 Ohms

a. If the resistance of the power loop is too high, relay K6 (fig. 36) will not operate (par. 52a). Although relays K1, K7, and K10 (fig. 37) are connected across the output of rectifier CR1, the current through the relay windings is insufficient to cause the operation of relays K7 and K1.

b. Capacitor C7 prevents current from flowing through the winding of relay K10 imme diately after AC POWER switch S81 is set to ON (par. 50d). The capacitor also prevents the current through the winding of relay K10 from reaching the value required to operate the relay for approximately 1 second after the AC POWER switch is operated to ON. This prevents disabling the sensing and starting circuits before the power has been able to start into the correct power loop resistance.

c. When relay K7 operates and relay K6 deenergizes, relay K10 is prevented from operating by a short circuit connected across its winding. The short circuit is traced from the junction of resistors R26 and R32 through contacts 1-8 of deenergized relay K6, contacts 2-9 of operated relay K7, contacts 11-6 of unoperated relay K5, and contacts 12-8 of relay K5, to terminal 7 of the winding of relay K10. Therefore, relay K10 operates approximately 1 second after AC POWER switch S1 is operated to ON, only if the power supply has not . been activated during this period.

d. Following the 1-second time delay (0b above), relay K10 energizes, operating relay K5. The energizing path for relay K5 is from the —24-volt de side of rectifier CR1 through contacts 3-2 of relay K10, current-limiting resistor R31, and the winding of relay K5 to the +24-volt de side of rectifier CR1. Contacts 4-5 of relay K10 close immediately without affecting the operation of any other relay.

e. The operation of relay K5 causes the following actions:


	(1) Contacts 3-10 of relay K5 open (fig. 386), removing the +108 volts from terminal 8 of relay K6. This disables the sensing functions because relay K6 cannot operate regardless of the power loop resistance.

	(2) Contacts 4-10 or relay K5 close, providing a discharge path for capacitor C6. If the sensing function is initiated again by operating RESTORE switch S5 (par. 53), capacitor C6 will recharge and prevent the power supply from starting into an open line.

	(3) Contacts 6-11 of relay K5 open the locking path for relay K7 (fig. 37).

	(4) When contacts 8-12 of relay K5 open, capacitor C7 discharges through the



winding of relay K10. The capacitor discharge current will be enough to keep relay K10 operated until contact 12 of relay K5 moves from contact 8 to contact 7. The winding of relay K10 remains connected to the —24-volt dc side of rectifier CR1 through contacts 7-12 of relay K5.

(5) When relay K5 operates, contacts 2-9 close and LOAD ALARM lamp I 1 is energized by the ac voltage developed across winding 11-12 of transformer T1 on the subchassis. If ALARM CUTOFF switch S4 is in the unoperated position, the ac buzzer will sound.



55. Failure To Operate, Resistance Below 3,500 Ohms

a. If the resistance of the power loop is less than 3,500 ohms, enough current from the +108-volt supply (CR2 and associated circuit elements) will operate relay K6 (fig. 36). Relay K7 will then operate and lock itself (fig. 37). The energizing path of relay K6 is through potentiometer R16 (fig. 36). This potentiometer is adjusted, so that K6 releases only if the power loop resistance is greater than 3,500 ohms. Relay K6 remains operated.

b. Under the condition stated in a above, current flows through relay K1, but it is not enough to operate the relay (fig. 37). This current path is from the —24-volt dc side of rectifier CR1 through terminals 26 of connectors P11 and J11, contacts of the RESTORE switch, terminals 25 of connectors J11 and P11, contacts 12-8 of relay K5, the winding of relay K10, resistors R32 and R26, and the winding of relay K1, to the +24-volt de side of rectifier CR1.

c. When the 600 VOLT POWER SUPPLY fails to operate because of a high resistance power loop, relay K10 energizes after a time delay of approximately 1 second (par. 54b). As a result of relay K10 energizing, relay K5 energizes; when relay K5 energizes, the same actions as those described in paragraph 54e occur except that LOAD ALARM and LOW VOLTAGE lamps I 1 and I 2, respectively, will light and buzzer I 4 will sound before relay K5 operates.

d. When relay K5 operates, its contacts 1-9 open and LOW VOLTAGE lamp I 2 is extinguisned.

e. Contacts 6-11 of relay K5 open, deenergizing relay K7. Contacts 5-11 of relay K7 open; however, LOAD ALARM lamp I 1 will not be extinguished. The lamp remains connected to terminal 12 of transformer T1 through contacts 2-9 of relay K5 and contacts 1-9 of relay K2.



56. Resensing After Failure To Operate (fig. 37)

After the 600 VOLT POWER SUPPLY has failed to operate, it can be made to resense either by operating and releasing nonlocking RESTORE switch S5 or resetting AC POWER switch S1. The power supply will then operate if the power loop resistance is correct.

a. The operation of RESTORE switch S65 opens the path from the —24-volt dc side of rectifier CR1 to the winding of relay K10. When relay K10 deenergizes, contacts 2-3 of relay K10 open and relay K5 deenergizes.

b. To initiate resensing action, RESTORE switch S5 must be held in the operated position long enough for relay K10 to deenergize. Relay K10 does not deenergize immediately, )because the discharge current of capacitor C7 holds the relay energized for approximately 2 seconds.

c. By relay K10 and'relay K5 energizing, LOAD ALARM lamp I 1 and ac buzzer I 4 energize (if ALARM CUTOFF switch S4 is unoperated). The LOAD ALARM lamp provides an indication of the release of relay K10. To be sure that relays K10 and K5 deenergize, RESTORE switch S5 is held operated until the LOAD ALARM lamp extinguishes.



57. Control Amplifier, General

The control amplifier circuit includes amplifier V6, voltage regulator V5, low-voltage relay K2, and high-voltage relay K8 (fig. 38). This circuit responds to variations of the 600 volt de output and actuates alarms when this voltage is either too low or too high. Approximately 20 seconds after the high-voltage rectifier circuit has been energized, the plate current of amplifier V6 will respond to the 600 volt de output voltage of the power supply. If this voltage is normal (a below), low-voltage relay K2 is operated and high-voltage relay K3
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2. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN

OHMS, CAPACITANGES ARE IN UF

Figure 38. Power Supply PP-826A/U, control amplifier circuit, schematic diagram.

is unoperated. If the output voltage is too low (b below) (power loop resistance less than that of a normal system), relay K2 releases. If the output voltage is too high (c¢ below) (power loop resistance greater than that of a normal system), relay K3 operates.

a. Normal Output Voltage Condition (fig. 38). Amplifier V6 functions as a single-stage de amplifier with two paralleled sections. A voltage of 650v de from the high-voltage regulator circuit is applied through resistor R8& to the plate circuit of control amplifier V6. The cathode of amplifier V6 is maintained at a fixed potential by voltage regulator tube V5. The 600-volt de output voltage of the power supply is applied across resistors R10, R13, and R11, and across voltage-dropping resistor R7 and voltage regulator tube V5 (on the subchassis).

(1) Immediately after the high-voltage rectifier circuit is energized, the potential at terminal 2 of LOW-VOLT ALARM potentiometer R13 is applied through resistors R8 and R9 to the grids of amplifier V6. Initially, uncharged capacitor C5 acts as a low impedance path to ground for the grids of tube V6. The plate current of amplifier V6 will not be enough to make relay K2 or K3 operate. The impedance of capacitor C5 increases as it charges through resistor R8 and R9, increasing the voltage applied to the grids of amplifier V6. The values of resistors R8 and R9 and capacitor C5 are chosen, so that the full voltage present at terminal 2 of LOW-VOLT ALARM potentiometer R13 is applied


	to the grids after a time delay of approximately 20 seconds. The plate current of amplifier V6 is then enough to operate relay K2.

	(2) The 20-second delay in applying the voltage to the grids of tube V6 ((2) above) is necessary, because the output voltage of the power supply is higher than 600 volts de until the filaments of the tubes in the unattended repeaters have reached operating temperature. An excessively high voltage initially applied to the grids of amplifier tube V6 would immediately energize relay K3, interrupting the de output of the power supply. However, because of the 20-second time delay, the initial high-voltage output does not affect the potential at the grids of amplifier tube V6. During the 20-second time delay, the dc output voltage of the power supply returns to its normal value of 600 volts, applying the correct voltage to the grids of amplifier tube V6.

	b. Energizing of Relay K2 (fig. 37). The energizing of relay K2 causes the following changes in circuit condition:

	(1) LOAD ALARM and LOW VOLTAGE lamps I 1 and I 2 extinguish.




	(2) Contacts 4-10 of operated relay K2 close, bypassing the contacts of RE-STORE switch S5. Therefore, the operation of this switch cannot break the energizing paths of relays K7 and Kl.




	(3) Contacts 7-12 short out resistor R9 (fig. 38). The time constant of the RC network in the grid circuit of amplifier tube V6 is shortened to enable the plate current of the tube to change very quickly in response to variations of the output voltage of the power supply.




	(4) Contacts 6-11 of operated relay K2 open (fig. 36), removing the +600 volts de that appears at terminal 29 of connector P11 from the +108-volt circuit (rectifier CR2 associated cir- cuit elements).








58. Low-Voltage Relay Circuit


	a. General (fig. 38). If the resistance of the power loop decreases, the output voltage of the 600 VOLT POWER SUPPLY will decrease, and its output current will increase. The decrease in output voltage results in a decrease of the voltage applied to the grids of amplifier tube V6. This action decreases the plate current of the tube, causing relay K2 to release. LOW-VOLT ALARM control R13 is adjusted during initial adjustments of the power supply to make relay K2 release when the output voitage of the power supply decreases to 530 volts de.

	b. Deenergizing of Relay K2. When relay K2 deenergizes, the dc output of the power supply is not interrupted, and relays K1 and K7 remain energized (fig. 37). The deenergizing of relay K2 causes the following changes in circuit condition:

	(1) Contacts 4-10 of relay K2 open. The energizing path for relays K1 and K7 is through the contacts of RE-STORE switch 85. The RESTORE switch may be operated to determine the resistance of the power loop (par. 61).




	(2) Contacts 6-11 of relay K2 close (fig. 36), enabling the measurement of power loop resistance (par. 61).




	(3) Contacts 1-9 of relay K2 close, energizing LOAD ALARM lamp I 1 and buzzer I 4 through contacts 5-11 of operated relay K7 (fig. 37). The buzzey can be silenced by operating ALARM CUTOFF switch S4.








59. High-Voltage Relay Circuit


	a. Operation (fig. 38).

	(1) The voltage output of the 600 VOLT POWER SUPPLY will increase, if the resistance of the power loop increases. The increase in output volttage results in an increase of the voltage applied to the grids of amplifier tube V6. This increases the plate current of the tube, energizing relay K2.




	(2) HIGH-VOLT ALARM control R12 and resistors R19 and R21 control the portion of the plate current that flows






through relay K3. The control is adjusted during initial adjustment of the power supply to operate relay K3 when the output voltage of the power supply increases to 670 volts dc.

(3) When relay K3 energizes, its 4—5 contacts close to complete the energizing path for relay K5 (fig. 37).


	b. Energizing of Relay Kd (fig. 37). The energizing path for relay K5 is from the —24 volt de side of rectifier CR1, through contacts 4—5 of relay K3, current-limiting resistor R31, and the winding of relay K5, to the +24-volt de side of rectifier CR1. The energizing of relay K5 causes the following changes in circuit conditions:

	(1) Contacts 7-12 of relay K5 close, locking relay K5 through contacts 4—6 of unoperated relay K10.




	(2) Contacts 6-11 of relay K5 _ open, breaking the energizing path of relay K7 (par. 52b). The release of the 2-9 contacts of relay K7 causes relay K1 to deenergize, removing the ac input voltage from the high-voltage rectifier circuit. The interruption of the 600-volt de output causes relays K2 and K8 to deenergize (fig. 38).




	(3) Contacts 4-10 of relay K5 close, disabling the sensing circuit and discharging capacitor C6 (fig.,36).




	(4) LOAD ALARM lamp I 1 and buzzer I 4 energize through closed contacts 2-9 of relay K5 (fig. 37). The buzzer can be silenced by operating ALARM CUTOFF switch S4.




	(5) HIGH VOLTAGE lamp I 838 is also energized when contacts 2-9 of relay K5 close. The energizing path for HIGH VOLTAGE lamp I 8 is from terminal 12 of transformer T1, contacts 9-1 of unoperated relay K2, contacts 2-9 of operated relay K5, contacts 11-6 of unoperated relay K7, contacts 3-1 of unoperated relay K10, terminal 30 of connectors P11 and J11 to HIGH VOLTAGE alarm lamp I 3. The circuit is completed from the lamp to terminal 11 of transformer T1.




	c. Resensing After High-Voltage Condition.

	(1) An excessively high-voltage output interrupts the 600-volt de output of










	the power supply and disab:es its sensing circuit (par. 59). When this condition occurs, the LOAD ALARM and HIGH VOLTAGE alarm lamps light and the buzzer sounds.

	(2) When the power supply fails to operate, sensing can be initiated by momentarily operating the RESTORE switch or resetting AC POWER switch 81.





60. Protection Against Operating into Open Power Loop

a. The distributed capacitance of an open spiral-four line, the unattended repeaters, and the capacitance of capacitors C1 and C2 on the main chassis (fig. 35) initially permit enough current to flow through relay K6 to operate the relay. Since this capacitance is not initially charged, it presents a short circuit to the +108-volt de from rectifier CR2 (fig. 36) immediately after the AC POWER switch has been operated to ON. This would cause the power supply to start into an open line.

b. The 600 VOLT POWER SUPPLY is prevented from operating into an open power loop by capacitor C6 and resistor R28 (fig. 36). Capacitor C6 acts as a short, preventing current from the +108-volt de supply from rectifier CR2 from flowing through the winding of relay K6. As capacitor C6 charges, the reactance of the capacitor increases, and current begins to flow through the winding of relay K6. Since the increase of current through the relay is gradual, relay K6 does not operate.

c. When relay K7 operates, which occurs as part of the starting sequence, its contacts 7-12 close (fig. 836) and a low-resistance discharge path for capacitor C6 is provided through current-limiting resistor R28. It is necessary to discharge capacitor C6 quickly after the power supply has started, so that the capacitor may again momentarily short out relay K6 should the operation of the power supply be interrupted and started again after a short interval.



61. Determining Power Loop Resistance (figs. 36 and 37)

a. CURRENT meter M1 and RESTORE switch S5 provide the means of measuring the resistance of the power loop. The power loop resistance should be determinéd whenever anyone of the following conditions occurs:


	(1) The 600 VOLT POWER SUPPLY fails to operate. This condition 1s indicated by the energizing of LOAD ALARM lamp I 1 and ac buzzer I 4.

	Approximately 20 seconds after the power supply has been energized, the LOW VOLTAGE and LOAD ALARM lamps do not extinguish. (2 —

	(3) After the power supply has been operating normally, the LOW VOLT-AGE and LOAD ALARM lamps light.

	(4) The output of the 600 VOLT POWER SUPPLY is interrupted during operation, as indicated by the lighting of HIGH VOLTAGE lamp I 3.

	b. Under the conditions given in a(1) and (4) above, relay K5 is operated and its open contacts 3-10 remove the 108 volts de from the sensing circuit (fig. 36). When RESTORE switch S5 is operated, relay K5 deenergizes and 108-volts de is applied to the sensing circuits through closed contacts 3-10 of relay K5. The current path is through the power loop resistance, internal resistors R15 through R12 (depending upon the position of REPEATER switch S6), CURRENT meter M1, contacts



6-11 of relay K2, contacts 10-3 of relay K7, the winding of relay K6, contacts 10-3 of relay K5, and current-limiting resistor R33 (which is not shorted by operating the RESTORE switch), to the +108-volt de from rectifier CR2. The current reading on the meter can be converted to the resistance of the power loop by the following formula: where (R) equals the resistance of the power loop and (1) equals the indication on CURRENT meter M1.

R (ohms) = (108 (volts)×1,000I(ma))−2,000 \left(\frac{108 \text{ (volts)} \times 1,000}{I(\text{ma})}\right) - 2,000 

c. Under the conditions given in subparagraph a(2) and (8) above, an indication is also produced on CURRENT meter M1 when RESTORE switch S85 is operated. This meter indication can be converted to the resistance of the power loop by the formula given in 0 above when the RESTORE switch is operated. In addition, the operating path of relay K7 is opened by operating the RESTORE switch (fig. 87). Relay K5 is not operated under the conditions given in a(2) and (3) above; therefore, the operation of the RESTORE switch has no effect on relay K5.




Section X. POWER SUPPLY PP-826/U


62. General


	a. Power Supply PP-826/U provides a regulated current of .l-ampere de at a nominal 600 volts, and can be used interchangeably with Power Supply PP-826A/U. It supplies power for one, two, or three Telephone Repeaters AN/TCC-11 (unattended repeaters). Dummy load resistors in the 600 VOLT POWER SUP-PLY are used to compensate for a decrease in power loop resistance when less than three unattended repeaters are used.

	b. Protective features include lamp and buzzer alarm indicators, and cutoff circuits which remove input power from the high-voltage transformers when abnormal operating conditions are encountered. Power Supply PP-826/U consists of a main chassis and a plug-in assembly contained in the same transmit case.

	c. The circuits that are identical in both the PP-826/U and the PP-826A/U power supplies are referenced in (1) through (7) below:

	(1) Block diagram (par. 42).







	(2) Input power circuit (par. 43).

	(3) High-voltage rectifier circuit (par. AA) ue

	(4) Reference voltage rectifier (par. 45). circuit

	(5) Current regulator circuit (par. 46).

	(6) Regulating action (par. 47).

	(7) REPEATER switch S86 (par. 48).





63. Low-Voltage Rectifier and Alarm Unit Z1, General (fig. 34)

Note. Some low-voltage rectifier and alarm units Z1 are different from others. In this manual, some units have been arbitrarily designated original units, and others revised units. For specific differences between the original and revised units, refer to the equipment differences chart (par. 2). Paragraphs 63 through 74 apply to both original and revised low-voltage rectifier and alarm units Z1 unless otherwise specified.


	a. Low-voltage rectifier and alarm unit Z1 consists of the following subcircuits and relays:

	(1) Low-voltage rectifier circuit. The low-voltage rectifier circuit consists







	of power transformer Tl and rectifiers CR1 and CR2. Rectifier CR1 supplies 24 volts de for the operation of all relays except K2, K3, and K6. Rectifier CR2 in conjunction with voltage-regulator tube V1, supplies 108-volts de for the initial starting action of resistance check and starting relay K6.

	(2) Initial starting circuit. The initial starting circuit energizes relays K6, K7, K8, KY, and K1 in Sequence. When relay K1 energizes, ac input power is applied to the high-voltage rectifier circuit (main chassis). A detailed description of this starting action appears in paragraph 65.

	(3) Relay-control circutt. The relay-control circuit is a conventional controlamplifier circuit used to energize the low- and high-voltage alarm circuits during abnormally high- or low-voltage output conditions. A _ detailed description of the relay-control circuit is given in paragraph 66.

	(4) Low-voltage relay and alarm circuit. The low-voltage relay and alarm circuit removes ac input power from the high-voltage rectifier circuit when the high-voltage output falls to 535 volts or lower, and provides visual and audible alarm indications. A detailed description of the low-voltage relay




	and alarm circuit is given in paragraph 67.

	High-voltage relay and alarm circuit. The high-voltage relay and alarm circuit removes ac input power from the high-voltage rectifier circuit when the high-voltage output rises to 670 volts or higher, and provides visual and audible alarm indications. A detailed description of the high-voltage relay and alarm circuit is given in paragraph 70.

	(6) Low line-voltage protective circuit. The low line-voltage protective circuit removes ac input power from the high-voltage rectifier circuit when input voltage falls to 93 volts during 115-volt operation, or 186 volts during 230-volt operation, and provides visual and audible alarm indications. A detailed description of the low linevoltage protective circuit is given in paragraph 72.

	(7) Restore circuit. The restore circuit reapplies ac input power to the highvoltage rectifier circuit when the abnormally high or low-voltage output conditions have been corrected. A detailed description of the restore circuit is given in paragraph 73.

	b. A list of all relays on low-voltage rectifier and alarm unit Z1 and their functions is given in the following chart:











	Relay
	Name
	Function




	KL448
	eae

eee

see. 4 ee

PRower-cutolierelaye
	Completes the ac input circuit to transformers Tl and T2 on

the main chassis.



	
	Low-voltage control relaye

> S32 s0 5. 29e5 =:
	Actuates low-voltage alarm relay during low-voltage trouble

conditions.



	
	High-voltage control relay

22s
	Actuates high-voltage alarm relay during high-voltage trouble

conditions.



	
	eee

Low=voltagevalarm relay

22 2.

eee
	relay K1

Releases

power-cutoff

during low-voltage

trouble

conditions.



	
	High=voltage alarm rela ya2aee

as
	Releases power-cutoff relay K1 during high-voltage trouble

conditions.



	
	Resistance check and starting relay
	relay K1

when line load conditions

Actuates

power-cutoff

Under abnormal conditions, K6 will not actuate

are normal.

K1.



	
	Starting-powerelayes-a24

» Seeee eee &
	Actuates relay K8 during the starting cycle.

During normal

operating conditions, relay K7 releases, buzzer 14 is silenced,

and LOAD ALARM lamp [1 is extinguished.



	
	Operating-power relay
	Actuates relay K9 during the starting cycle.



	4 ee eee
	Power-holding relay
	Holds relay K1 operated during normal operating and line

Deenergizes relay K1 during low line

voltage conditions.

voltage conditions.







64. Starting-Relay Circuit, General

(figs. 39 and 41 (original units) or figs. 40 and 42 (revised units) )

a. Relay K6 functions as a starting relay to actuate relays K7, Ks, KY, and K1 in turn. The operation of relay K1 applies ac input power to transformers T1 and T2 in the highvoltage rectifier circuit.

b. The energizing path for starting relay K6 consists of two parallel paths to contacts 6 and 11 of deenergized relay K5.


	(1) One path from the —108-volt de side of rectifier CR2 is through the voltage-divider network consisting of resistors R11, R18, and R10 to contacts 6 and 11 of relay Kd.

	(2) The other path is from the —108-volt de side of rectifier C2 through terminal 32 of connectors Pll and J11, the external power loop (including resistors R13 through R15 (main chassis), depending on the position of REPEATER switch S6, variable resistor R12, and milliameter M1), terminal 29 of connectors J11 and P11, to contacts 6 and 11 of relay K5.



c. Resistance-Check Circuit. Both of these yaths are in series with the winding of starting relay K6. Thus, the combined resistance in the two paths controls the current flow through starting relay K6. Relay K6 will operate when the resistance of the second path (b(2) above) is between 0 and 100,000 ohms. If the second path is open, or higher than 100,000 ohms, starting relay K6 will not operate.



65. Relay Starting Action

(figs. 39 and 41 (original units) or figs. 40 and 42 (revised units) )

When AC POWER switch S1 is operated to the ON position, voltage is applied through transformer T1 on the subchassis to rectifiers CR1 and CR2, the filaments of V6, LOAD ALARM lamp I 1, and buzzer I 4. LOAD

ALARM lamp I 1 will light and buzzer I 4 will


	a. Operation of Starting Relay K6. Under normal starting conditions (0 to 100,000 ohms in the load) the 108-volt de regulated output from voltage regulator V1 will energize starting relay K6. When relay K6 energizes, its 2 and 38 contacts apply the —24-volt de output of rectifier CR1 through current-limiting resistor R23 to the winding of starting-power relay K7. From the winding of K7 the current returns to the +24-volt de.

	b. Operation of Starting-Power Relay K7. The current from rectifier CR1 energizes relay K7. When the relay energizes, the following actions occur:

	(1) Contacts 3 and 10 break, connecting potentiometer R16 and resistor R17 in series with the winding of starting relay K6. Potentiometer R16 is adjusted during manufacture to permit relay K6 to deenergize when the load is approximately 4,800 ohms. When the load is less than 4,800 ohms, relay K6 will not deenergize. Under normal operating conditions, relay K6 deenergizes.




	(2) Contacts 9 and 2 of relay K7 close; the relay is held operated by current flow through contacts 3 and 10 of deenergized relay K2.




	(3) Contacts 4 and 10 or relay K7 close, connecting resistor R22 in parallel] with that part of the voltage-divider network composed of resistor R10 and potentiometer R13 which connects to the grids of amplifier tube V6. This parallel combination reduces the bias, so that the high-voltage output of tube V6 will be 445 volts.




	(4) Contacts 5 and 11 close, and the operating path for LOAD ALARM lamp I 1 and buzzer I 4 in the alarm cir-






Figure 39. Power Supply PP-826/U, schematic diagram (original units).

Figure 40. Power Supply PP-826/U, schematic diagram (revised units).

Figure 41. Power Supply PP-826/U, starting action, schematic diagram (original units).

Figure 42. Power Supply PP-826/U, starting action, schematic diagram (revised units).

(Contained in separate envelope)


	cuit is transferred from contacts 6 and.Lix

	(5) Contacts 7 and 12 of relay K7 close; the 24-volt de output from rectifier CR1 energizes relay K8. This circuit is from the —24-volt de terminal of rectifier CR1, through contacts 3 and 1 of deenergized relay K6, contacts 12 and 7 of energized relay K7, RE-STORE switch S5 (located on the main chassis), the winding of relay K8, and resistor R15 to the +24-volt

	c. Operation of Operating-Power Relay K8. When relay K8 is energized (b(5) above), the following actions occur:

	(1) Contacts 3 and 10 open to prevent the output from the high-voltage rectifier circuit from appearing across starting relay K6, voltage-regulator tube V1, and rectifier CR2.




	(2) Contacts 7 and 12 close to form part of the operating path of low-voltage alarm relay K4.




	(3) Contacts 5 and 11 (original units only, fig. 41) close to transfer the operating path for LOAD ALARM lamp I 1 and buzzer I 4 in the alarm circuit from contacts 6 and 11.




	(4) Contacts 5 and 11 (revised units only, fig. 42) close to supply 24-volt dc power from rectifier CR1 to energize power-holding relay K9. This circuit is from the —24-volt de terminal of rectifier CR1 through contacts 3 and 1 of released relay K6, contacts 11 and 5 of operated relays K7 and K8, and the winding of relay K9 to the +24-volt de.




	(5) Contacts 2 and 9 (original units only, fig. 41) close to supply the 24-volt de output from rectifier CR1 to energize power-holding relay K9. This circuit is from the —24-volt de terminal of rectifier CR1, through contacts 3 and 1 of released relay K6, and contacts 12 and 7 of energized relay K7, to RESTORE switch 85. From switch S85, through contacts 9 and 2 of energized relay K8, contacts 11 and 6 of released relay K2, and the winding of relay K9 to the +24-volt de.







	(6) Contacts 2 and 9 (revised units only, fig. 42) close to connect a short across potentiometer R20 and form part of the operating path for relay K8, established after the release of relay K7. Terminal 1 of potentiometer R20 is connected through contacts 2 and 9 of relay K8, RESTORE switch S85, contacts 7 and 12 of operated relay K7, and contacts 1 and 3 of released relay K6 to the —24-volt dc. Terminal 3 of potentiometer R20 is connected to the same potential as terminal 1 through contacts 5 and 11 of relays K8 and K7, and contacts 1 and 3 of released relay K6, thereby shorting potentiometer R20.

	d. Operation of Power-Holding Relay K9. When relay K9 is energized, the following operations occur:

	(1) Contacts 2 and 3 (original units only, fig. 41) close to lock up relays K8 and K9 through contacts 3 and 10 of released relays K4 and K5. This circuit is from the —24-volt de terminal of rectifier CR1 through contacts 3 and 10 of released relays K4 and K5, contacts 3 and 2 of energized relay K9, contacts 11 and 6 of deenergized relay K2 and the winding of relay K9 to the +24-volt de.




	(2) Contacts 2 and 3 (revised units only, fig. 42) close to set up the path for energizing relays K8 and K9 when relay K7 releases. Relay K8& then will be operated by current flowing from the —24-volt de terminal of rectifier CR1 through contacts 3 and 10 of released relays K4 and K5, contacts 3 and 2 of operated relay K9, contacts 2 and 9 of relay K8, and the winding of relay K8 to the +24-volt de.




	(3) Contacts 4 and 5 close to supply 24 volt de power from rectifier CR1 to the winding of power-cutoff relay K1. Relay K1 is thus energized.




	e. Operation of Power-Cutoff Relay K1. When relay K1 is energized, contacts 2 and 3 on one side of the ac input power line and contacts 4 and 5 on the other side of the ac input powerline close; this action causes primary



input power to be applied to the winaings of high-voltage rectifier transformers T1 ang ue on the main chassis. Power is also applied to blower motor Bl if thermostatic switch 83 is closed.

f. Compensating Resistor, Function. Resistor R17 is a special resistor used to compensate for small changes in the release current of starting relay K6 due to changes in ambient temperature. In some 600 VOLT POWER SUPPLY units, resistor R23 is in series with the winding of relay K7 to prevent overheating of the relay if relay K6 does not release. In other 600 VOLT POWER SUPPLY units, a different type of relay has been substituted for relay K7. The latter type relay prevents possible chattering of relays K6 and K7. When the latter type relay is used, resistor R28 is replaced by a strap.

66. Relay-Control Circuit (figs. 39 and 43 (original units) or figs. 40 and 44 (revised units) )

a. General. The relay-control circuit operates the low- and high-voltage alarm and cutoff relays during abnormal low- or high-voltage operations. This circuit is a conventional control amplifier circuit in which variations in the high-voltage or load circuit are compared with a reference voltage developed by a voltageregulator and voltage-divider network. The difference is applied to the grid of controlamplifier tube V6, and the amplified difference is used to operate the protective relays. In addition, a time-delay network is incorporated to prevent high-voltage cutoff and alarm indications during starting, when the output voltage is above high-voltage cutoff value.

b. Control-Amplifier Circuit. The relay-control circuit consists of control-amplifier tube V6, voltage-regulator tube V5, and a voltagedivider network consisting of resistors R10 and Rll, and potentiometer R13. The filament supply for control-amplifier tube V6 is obtained from a 6.4-volt stepdown winding on power transformer Tl. Resistor R6, between the plate of voltage-regulator tube V5 and the athodes of control-amplifier tube V6, stabiizes the operating conditions of amplifier tube V6 during variations in filament voltage. Plate voltage for amplifier tube V6 is obtained from the cathodes of current regulator tubes V3 and V4 on the main chassis.


	(1) A constant potential of 150 volts de is maintained across voltage-regulator tube V5 in conjunction with current-limiting resistor R7. This current potential is independent of variations in the high-voltage output and is impressed on the cathodes of control-amplifier tube V6. The two sections of this tube are connected in parallel.

	(2) The voltage-divider network, consisting of resistors R10 and R11 and LOW-VOLT ALARM potentiometer R13, is connected to both the output of the high-voltage rectifier circuit and the grids of control-amplifier tube V6. Thus, any variations in the highvoltage output circuit will cause the bias to vary on amplifier tube V6. The variations in the high-voltage output circuit are amplified by control amplifier tube V6 and are used to operate low- and high-voltage cutoff and alarm relays K2 and K8 respectively. A detailed description of the operation of the low- and the highvoltage relay and alarm circuits is given in paragraphs 67 through 73.

	c. Time-Delay Circuit. A time-delay circuit, consisting of resistors R8 and R9 capacitor C5, prevents the high-voltage surge from operating the high-voltage cutoff and alarm circuit when the tube filaments of the unattended repeaters are warming up. Resistors R8 and R9 are connected to the grid of amplifier tube V6. Capacitor C5 is connected from the grid of amplifier V6 to the negative side of the highvoltage rectifier output.

	(1) When the output voltage rises across voltage-regulator tube V5, a potential of 150 volts de is applied to the cathodes of control-amplifier tube V6. The time-delay network maintains the grids of control-amplifier tube V6 at —150-volt de potential in respect to the cathodes. This voltage cuts off the tube.




	(2) At the end of 20 seconds, capacitor C5 is charged fully and the abnormal bias is removed from the tube, caus-






ing it to conduct. This delay is sufficient to allow the initial voltage in the high-voltage rectifier circuit to subside while the tube filaments of the unattended repeaters are warming up. The 20-second time delay prevents this voltage peak from causing excessive current flow in control-amplifier tube V6, which would otherwise operate high-voltage cutoff and alarm relays K2 and K38.



67. Low-Voltage Relay and Alarm Circuit

(figs. 39 and 43 (original units) or figs. 40 and 44 (revised units) )

a. General. The low-voltage relay and alarm circuit removes primary power from the highvoltage rectifier circuit when the high-voltage output falls to 5385 volts de. In addition, the alarm lamp and a buzzer operate to alert the operator in case of trouble. The low-voltage relay and alarm circuit consists of the relaycontrol circuit (par. 66), low-voltage relay K2, low-voltage alarm relay K4, LOW VOLTAGE indicator lamp I 2, ALARM CUTOFF switch S4, buzzer I 4, and RESTORE switch S5.

b. Energizing Circuit. From the plates of control-amplifier tube V6, the path of the lowvoltage relay energizing circuit is through the series parallel combination of variable resistor R12 and resistor R21, the winding of highvoltage relay K3, and resistor R19, to the winding of low-voltage relay K2. From relay K2, the path is completed through resistor R8 on the main chassis to the cathodes of current regulator tubes V3 and V4.

c. Initial Action, Time Delay. When powercutoff relay K1 applies power to the primaries of high-voltage transformers T1 and T2 on the main chassis, high voltage is developed in the high-voltage rectifier output circuit. This voltage is applied to the cathodes of controlamplifier tube V6 through voltage-regulator tube V5 in conjunction with current-limiting resistor R7. The application of this initial output voltage from the voltage-divider network, R10, R13, and R11, to the grids of amplifier tube V6 is delayed for approximately 20 seconds by the time-delay network, R8, R9, and C5 (par. 66c). At the end of 20 seconds, capacitor C5 is charged fully and _ controlamplifier tube V6 will conduct. Under normal operating conditions, V6 will conduct enough current to energize low-voltage relay K2, but not enough to energize high-voltage relay K3. A detailed description of the operation of relay K2 is given in paragraph 68.



68. Low-Voltage Relay Operation

(figs. 39 and 438 (original units) or figs. 40 and 44 (revised units) )

When energized, low-voltage relay K2 performs the following functions:

a. Release of Relay K7. Contacts 3 and 10 of relay K2 open, breaking the operating path of relay K7, and deenergizing it. When deenergized, relay K7 performs the following operations.

(1) When contacts 4 and 10 of relay K7 open, resistor R22 is removed from the grid circuit of control-amplifier tube V5. Initially, resistor R22 is connected in parallel with part of the voltage-divider formed by resistors R10 and Rll and LOW-VOLT ALARM potentiometer R13, in the grid circuit of control-amplifier tube V6. This allows the tube to conduct enough current to energize relay K2 when the high-voltage rectifier output has reached a value of 445 volts de. Without resistor R22 in the grid circuit, the bias on control-amplifier tube V6 is made more negative, and current flow is decreased enough, so that relay K2 will deenergize when the high-voltage rectifier output has dropped to 530 volts dc, or less. This provides overlapping protection during low-voltage trouble conditions. For example, if the high-voltage output falls to 460 volts de (4,600-ohm power loop resistance), relay K2 will deenergize. When RESTORE switch S5 is operated, starting relay K6 should not deenergize. Relay K6 wil! not deenergize below 4,800-ohm

Figure 48. Power Supply PP-826/U, relays in normal operating condition, schematic diagram (original units).

[image: Figure, page 78]

'(s]lUn pasidas) wosbnip avUMaYyIS 'wo1jtpuo0d Buyniado poWALOU UL shnjat '/968-dd Mddng sanog 'Ty AdNbUT power loop resistance. If relay K6 does deenergize because of changes in ambient temperature not compensated by temperature-compensating resistor R17, resistor R22 will be reinserted in grid circuit and relay K2 will operate at 460 volts. When resistor R22 is removed from the grid circuit of control-amplifier tube V6, relay K2 will deenergize.

Contacts 8 and 12 close to form part of the energizing path for low-voltage (2 — alarm relay K4.

(3) Contacts 3 and 10 close to place a short across resistors R16 and R17, in series with the winding of relay K6, and restore this circuit to starting condition.


	(4) Contacts 5 and 11 (original units only, fig. 43) open to extinguish LOAD ALARM lamp I 1 and silence buzzer I 4, if ALARM CUTOFF switch S4 is not in the cutoff position. If the ALARM CUTOFF switch is in the cutoff position, buzzer I 4 will operate; the operating path is completed through contacts 5 and 11 of energized relay K8 and contacts 6 and 11 of released relay K7. This alarm is provided to prevent the operator from leaving switch $4 in the cutoff position during normal operation.

	(5) Contacts 5 and 11 (revised units only, fig. 44) open to insert previously shorted variable resistor R20 (par. 65c(6)) into the operating path of relay K9. Potentiometer R20 is adjusted during manufacture or followine repair of low-voltage rectifier and alarm Z1 to release relay K9 when the ac input voltage drops below 93 volts. during 115-volt operation, or below 186 volts during 230-volt op- ; eration.



b. Operating Circuit, Original Units Only (fig. 43). Contacts 5 and 11 of relay K2 close to place resistor R24 in parallel with the energizing circuits of relays K8, K9, and K1 to replace the resistance formerly supplied by relay K7. Without resistor R24, relay Kl would overheat.


	(1) Contacts 1 and 9 of relay K2 open to prevent the output of rectifier CR1 from being applied to the winding of low-voltage alarm relay K4 during normal operating conditions.

	(2) Contacts 2 and 9 of relay K2 close to form part of the energizing path for high-voltage alarm relay K5.

	(3) Contacts 6 and 11 of relay K2 open to place potentiometer R20 in series with the winding of power-holding relay K9. Potentiometer R20 is adjusted during manufacture to permit relay K9 to be deenergized when the ac input voltage drops below 93 volts during 115-volt operation or below 186 volts during 230-volt operation. When relay K9 deenergizes, relay K1 deenergizes and as a result, the primary power to the high-voltage circuit is removed. pee 3

	(4) Contacts 7 and 12 of relay K2 close to short out resistor R9 in the timedelay network on the grids of control-amplifier tube V6. This reduces the 20-second time factor associated with control-amplifier tube V6 for starting to a 1-second time factor for alarm indications produced by variations in the high-voltage output cir-Cull:

	c. Opening Circuit, Revised Units Only (fig. 44), Contacts 4 and 10 of relay K2 close to place resistor R24 in parallel with the energizing circuits of relays K8, K9, and K1, and to replace the resistance formerly supplied by the winding of relay K7. Without resistor R24, relay K1 may overheat. Closed contacts 4 and 10 of relay K2 also form part of the operating path for high-voltage alarm relay K5.

	(1) Contacts 1 and 9 of relay K2 open to extinguish LOAD ALARM lamp I 1 and to silence buzzer I 4 if ALARM CUTOFF switch S4 is not in the cutoff position. If ALARM CUTOFF switch $4 is in the cutoff position, buzzer I 4 is energized through contacts 2 and 9 of relay K2 and through the contacts of ALARM CUTOFF switch $4. This alarm is provided to prevent the operator from leaving






fai

switch S4 in the cutoff position during normal operation.


	(2) Contacts 7 and 12 of relay K2 close to short out resistor R9 in the timedelay network on the grids of controlamplifier tube V6. This reduces the 20-second time factor associated with control-amplifier tube V6 for starting to a 1-second time factor for alarm indications produced by variations in the high-voltage output circuit.

	(3) Paralleled contacts 11 and 6 and 10 and 38 of relay K2 open to prevent application of de voltage from rectifier CR1 to low-voltage alarm relay K4.





69. Low-Voltage Alarm Operation

a. Deenergizing of Relay K2, Original Units Only (figs. 39 and 43). LOW-VOLT ALARM potentiometer R13 is adjusted so that relay K2 deenergizes at 530 volts. When the output in the high-voltage rectifier circuit drops to 530 volts or less, low-voltage relay K2 will deenergize. When relay K2 deenergizes, the following operations occur:


	(1) Contacts 6 and 11 close to short out potentiometer R20 in series with the winding of power-holding relay K9.

	Contacts 3 and 10 close to prepare the lockup path of relay K7. Relay K7 does not operate, because contacts 2 and 9 of the relay are open. (2 —

	(3) Contacts 7 and 12 open to remove the short from resistor R9 in the timedelay network in the grid circuit of control-amplifier tube V6.

	(4) Contacts 1 and 9 close, supplying voltage from rectifier CR1 to energize low-voltage alarm relay K4. The energizing path of this circuit is traced from the negative terminal of rectifier CR1 through contacts 1 and 8 of deenergized relay K6, contacts 12 and 8 of deenergized relay K7, contacts 7 and 12 of energized relay K8, and contacts 9 and 1 of deenergized relay K2. From contact 1 of relay K2, the path is completed through the winding of relay K4, resistor R15 to the positive side of rectifier CR1.



b. Deenergizing of Relay K2, Revised Units Only (figs. 40 and 44). LOW-VOLT ALARM potentiometer R13 is adjusted so that relay K2 deenergizes at 530 volts. When the output in the high-voltage rectifier circuit drops to 530 volts or less, low-voltage relay K2 will deenergize. When relay K2 deenergizes, the following operations occur:


	(1) Parallel-connected contacts 3 and 10 and 6 and 11 close to operate lowvoltage alarm relay K4. This circuit is from the negative side of rectifier CR1 through parallel-connected contacts 8 and 10 and 6 and 11 of operated relay K2, contacts 1 and 9 of released relay K7, contacts 12 and 7 of operated relay K8, and through the winding of relay K4 to +24 volts de.

	(2) Contacts 4 and 10 open to disconnect resistor R24 from the negative side of CR1. Resistor R24 is no longer required to prevent overheating of relay K1 (par. 71c) because relay K1 is disconnected from the 24-volt de source after relay K2 releases.

	(3) Contacts 7 and 12 open to remove the short from resistor R9 in the time delay network on the grids of control amplifier tube V6.

	(4) Contacts 1 and 9 close to operate buzzer I 4 and LOAD ALARM lamp I 1. The buzzer may be silenced by operating ALARM CUTOFF switch 94.



c. Energizing of Low-Voltage Alarm Relay K4 (figs. 39 and 45 (original units) and figs. 40 and 46 (revised units)). When relay K4 is energized, the following operations occur:


	(1) Contacts 2 and 9 close to light LOW VOLTAGE indicator lamp I 2.

	(2) Contacts 7 and 12 close to lock the relay. The locking path of relay K4 is from the negative terminal of rectifier CR1 through RESTORE switch S85, contacts 12 and 7 of energized relay K4, and the winding of relay K4, to the +24 volts de. Relay K4 will remain energized until RESTORE switch S5 is operated.

	(3) Contacts 6 and 11 open to break the operating path of relay K6. This
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Figure 45. Power Supply PP-826/U, low-voltage relay and alarm circuits in lowvoltage condition, schematic diagram (original units).
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Power Supply PP-826/U, low-voltage relay and alarm circuits in lowvoltage condition, schematic diagram (revised units). Figure 46.
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Figure 47. Power Supply PP-826/U, high-voltage relays and alarm circuits in highvoltage condition, schematic diagram (original units).

Cr
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Figure 48. Power Supply PP-826/U, high-voltage relays and alarm circuits in highvoltage condition, schematic diagram (revised units).

prevents the reenergizing of relay K6 and further relay operations.

(4) Contacts 3 and 10 open the locking path of power-holding relay K9; relay K9 deenergizes. When relay K9 deenergizes, contacts 4 and 5 open to break the energizing path of powercutoff relay K1. When relay K1 deenergizes contacts 2, 3, 4, and 5 open. This removes the ac input power from the primaries of high-voltage transtormers T1 and T2, and cuts off the high-voltage rectifier output. Contacts 2 and 3 of relay K9 open the locking path of relay K8; relay K8 deenergizes. Resistor R25, connected across the winding of relay K8, delays the deenergizing for a short time to insure the lockup of relay K4.


	d. Deenergizing of Relay K8 (figs. 39 and 45 (original units) and figs. 40 and 46 (revised units) ). When relay K8 deenergizes, the following operations occur:

	(1) Contacts 6 and 11 close (original units only) to operate buzzer I 4 and LOAD ALARM lamp 11. The buzzer may be silenced by operating ALARM CUTOFF switch S4.




	(2) Contacts 7 and 12 open to break the initial energizing path of relay K4, but not before relay K4 is locked up by its own contacts 7 and 12 (ec above).




	(3) Contacts 2 and 9 open to break further the operating path of relay K8.




	(4) Contacts 3 and 10 close to prepare the energizing path for starting relay K6. Relay K6 does not operate because this energizing path is broken by opened contacts 6 and 11 in energized low-voltage alarm relay K4.








70. High-Voltage Relay and Alarm Circuit

(figs. 39 and 43 (original units) or figs. 40 and 44 (revised units) )


	a. General. The high-voltage relay and alarm circuit removes primary power from the high-voltage rectifier circuit when the highvoltage output exceeds 670 volts. In addition, the buzzer and an alarm lamp operate to alert the operator in case of trouble. The high-voltage relay and alarm circuit consists of the relay-control circuit (par. 66), high-voltage relay K3, high-voltage alarm relay K5, HIGH-VOLTAGE indicator lamp I 3, ALARM CUT-OFF switch S4, buzzer I 4, and RESTORE switch S5.

	b. Energizing Circuit. From the plates of control-amplifier tube V6, the path of the highvoltage relay energizing circuit is through the series parallel circuit consisting of potentiometer R12 and resistor R21, the winding of relay K3 and resistor R19, and the winding of relay



K2. From relay K2, the path is completed through resistor R8 (main chassis) to current regulator tubes V3 and V4. Resistor R19 has a negative temperature coefficient which compensates for the positive temperature coefficient of relay K38. This stabilizes the deenergizing point of relay K3 during changes in ambient temperature. Potentiometer R12 is adjusted, so that relay K8 will operate when the voltage in the high-voltage output reaches 670 volts. If variable resistor R12 is shorted accidentally or has been adjusted to a very low resistance, resistor R21 insures the operation of relay K3 when the high-voltage output reaches 800 volts.

71. High-Voltage Alarm Operation (figs. 39 and 43 (original units) or figs. 40 and 44 (revised units) )

During normal operation, control-amplifier tube V6 conducts enough current to operate low-voltage relay K2, but not high-voltage relay K38. When the output voltage of the high-voltage rectifier circuit rises to 670 volts, the voltage applied to the control grids of tube V6 increases proportionately to cause the tube to conduct enough current to energize relay K3.


	a. Hnergizing of High-Voltage Relay K3. When relay K3 is energized, the following operations occur:

	(1) Contacts 3 and 1 of relay K3 (original units only, fig. 43) open to remove resistor R24 from its parallel connection with the operating circuits of relays K8, K9, and K1.




	(2) Contacts 4 and 6 of relay K3 (revised units only, fig. 44) open to remove resistor R24 from its parallel connection with the operating circuits of relays K8, K9, and K1.




	(3) Contacts 4 and 5 of relay K8 close, and high-voltage alarm relay K5 is energized.






a b. Energizing of High-Voltage Alarm Relay K5, Original Units Only (fig. 43). The energizing path of high-voltage alarm relay K5 is from the negative terminal of rectifier CR1 through contacts 3 and 1 of deenergized relay K6, contacts 12 and 8 of deenergized relay K7, contacts 12 and 7 of energized relay K8, contacts 9 and 2 of energized relay K2, contacts 4 and 5 of energized relay K3, and through the winding of relay K5 to the +24 volts dc. Relay K5 operates (d below).

c. Energizing of High-Voltage Alarm felay K5, Revised Units Only (fig. 44). The energizing path of high-voltage alarm relay K5 is from the negative terminal of rectifier CR1 through contacts 10 and 4 of energized relay K2, contacts 4 and 5 of energized relay K3, and the winding of relay K5 to the +24 volts dc. Relay K5 operates (d below).

d. Functions of High-Voltage Alarm Relay K5.


	(1) Contacts 9 and 2 close to energize HIGH-VOLTAGE indicater lamp I 3.

	(2) Contacts 7 and 12 close to lock the relay. The locking circuit is from the negative terminal of rectifier CR1 through RESTORE switch 85, contacts 12 and 7 of energized relay K5d, and the winding of relay K5 to the +24 volts de. Relay K5 will remain energized until RESTORE switch $5 is operated to break the locking circuit.

	(3) Contacts 6 and 11 of K5 open to break the operating path of relay K6. This prevents the reenergizing of relay K6 and further relay operations. In addition, contacts 6 and 11 open to prevent high voltage from appearing across relay K6 and rectifier CR2 when relay K8 deenergizes.

	(4) Contacts 3 and 10 of relay K5 open to break the locking path of relay K9 and cutoff the high-voltage rectifier (par. 690(4)).





72. Low Line-Voltage Protective Circuit

(figs. 39 and 43 (original units) or figs. 40 and 44 revised units) )

The low line-voltage protective circuit removes power from the high-voltage rectifier circuit when the ac input voltage to the power supply falls below 93 volts on 115-volt operation, or 186 volts on 230-volt operation.

a. Functions of Potentiometer R20. Potentiometer R20, in series with the winding of power-holding relay K9, is adjusted during manufacture to permit relay K9 to deenergize when the ac input voltage falls to 93 volts on 115-volt operation or 186 volts on 230-volt operation. When relay K9 deenergizes, its 4 and 5 contacts open the energizing path of relay Kl. When relay K1 deenergizes, its 4 and 5, and 2 and 3 contacts open to remove the ac input power from the primaries of highvoltage transformers Tl and T2.

b. Deenergizing of Relay K8&. The locking path of relay K8 is from the negative terminal of rectifier CR1 through contacts 3 and 10 of deenergized relays K4 and K5, through contacts 3 and 2 of energized relay K9, contacts 2 and 9 of energized relay K8 and the winding of relay K8, to the +24 volts de. When K9 deenergizes, contacts 2 and 3 open to break the locking path of relay K8.

c. Deenergizing of Relay K2. When relay K1 deenergizes and removes the ac input to the high-voltage transformers, the output voltage of the high-voltage circuit falls to zero. Filter capacitors Cl and C2 in the high-voltage circuit discharge enough current through the relay-control circuit and relay K2 to delay the deenergizing of K2 until relay K8 has deenergized. This prevents low-voltage alarm relay K4 from operating and locking. Relay K4 will not operate when relay K8 is deenergized, because the energizing path is through contacts 7 and 12 of energized relay K8. Since contacts 7 and 12 are open on deenergized relay K8, relay K4 will not operate.

d. Recycling Action. Because relay K2 is delayed in deenergizing, relay K4 is prevented from lockingup and the recycling of the starting action is allowed. Rectifier CR2 still has a sufficiently high output at 93-volt-ac input power to energize starting relay K6. Relay K6 will energize to cause relays K7, K8, K9, and K1 to energize as described in paragraph 64. After relay 7 energizes, relay K6 deenergizes since the starting action has been initiated. Relay K2 will then operate and insert variable resistor R20 in series with the winding of power-holding relay K9. Thus relay K9 will deenergize if the ac input voltage remains below 93 volts, and the circuit will recycle. Thus it is possible for the low-voltage input protection circuit to recycle continuously when the input power is between 93 and 92 volts ac. When the input voltage returns to 97.5 volts or higher, the circuit will operate normally. If the ac input voltage drops below 92 volts, rectifier CR2 will not provide enough power to energize starting relay K6, and this starting and restoring action to the high-voltage rectifier circuit will not occur.



73. Restore Circuit

(fig. 39 (original units) or fig. 40 (revised units) )

RESTORE switch S5 is provided to open the locking path of the low- and high-voltage alarm relays. These relays deenergize to extinguish the indicator lamps, silence the buzzer, restore power from rectifiers CR1 and CR2 to energize relays K6, K7, K8, K9, and K1, and restore ac input power to the primaries of high-voltage transformers Tl and T2.



74. Test Jacks

(fig. 39 (original units) or fig. 40 (revised units) )

é

Jacks J1 and J3 through J5 (located on the main chassis) are test jacks provided for measuring the voltages in the main chassis of the 600 VOLT POWER SUPPLY. Jacks J1 through J10 (located on the subchassis) are test jacks provided for measuring voltages on low-voltage rectifier and alarm unit Z1.






CHAPTER 3 OPERATIONAL TESTS AND TROUBLESHOOTING


Section I. GENERAL TROUBLESHOOTING INFORMATION

Warning: When troubleshooting or making repairs in this equipment, be extremely careful. Voltages as high as 1,000 volts are present internally. Use insulated test probes when making the required voltage measurements. Always disconnect the power cord from the equipment and short the suspected part to chassis ground before touching it.


75. General Instructions

a. Troubleshooting at field and depot maintenance level includes all the techniques required to isolate a defective part. The field and depot maintenance procedures are not complete in themselves but supplement the procedures described in organizational maintenance. The systematic troubleshooting procedure, which begins with the operational and sectionalization checks performed at an organizational level, must be completed by further localizing and isolating techniques.

b. Troubleshooting may be performed while the equipment is operating as part of a system or, if necessary, after the equipment (or parts .of it) have been removed from service. When trouble occurs, certain observations and measurements can be made which will help in determining whether the local equipment is at fault or if the trouble exists elsewhere in the system. Usually, when troubleshooting is performed while the equipment is operating as part of a system, it is done at the organizational level (TM 11-2139-20). Troubleshooting at the field level is usually done with the component removed from the equipment with which it is normally associated. Paragraph 76 describes the systematic procedures to be followed which will enable the repairman to isolate the cause of the trouble and correct the fault.



76. Troubleshooting Procedures

a. General. The first step in servicing a defective equipment is to sectionalize the fault. Sectionalization means tracing the fault to the major component or circuit responsible for abnormal operation. The second step is to localize the fault. Localization means tracing the fault to the defective subchassis or stage. Refer to TM 11-2139-10 for sectionalization procedures and to TM 11-—2139-20 for localization procedures. The third step, isolation, means tracing the fault to the defective part. Some faults, such as burned-out resistors, arching, or shorted transformers, can often be isolated by sight, smell, or hearing. The majority of faults, however, must be localized by checking voltages and resistances. Use resistor and capacitor color codes (figs. 137 and 136) to find the value of the components. Use tube socket voltage and resistance diagrams (TM 11-2139-20) to determine normal readings, and compare them with the readings taken. In all tests, the possibility of intermittent troubles should not be overlooked. If present, this type of trouble often may be made to appear by tapping or jarring the equipment. Check the wiring and connection to the units of the set.



b. Procedure.

(1) If the trouble symptom, as reported by organizational maintenance personnel, is in terms of improper continuity or tube-socket voltage and resistance measurements, arrange the defective panel or pluck-out assembly in an operational test setup. Refer to the appropriate test setup schematic, wiring, and parts location diagrams and perform additional voltage


	and resistance measurements to isolate the defective part.

	(2) If the trouble symptom has not been localized to a suspected stage or circuit by organizational maintenance personnel, connect the defective panel or pluck-out assembly in an operational test setup and proceed to make tube-socket voltage, resistance, and continuity checks to localize the trouble. Refer to TM 11—21389-20 for tube socket voltage and resistance values. After localizing the trouble, perform additional voltage and resistance measurements to isolate the defective part. Refer to the appropriate test setup schematic, wiring, and ment are listed in b below. parts location diagrams in _ this manual. a. Test Equipment.



(3) If the trouble has not been isolated afcer performing the troubleshooting procedures in (1) or (2) above, perform an operational test on the defective panel or subassembly. The operational tests, in conjunction with their respective troubleshooting and signal substitution charts, should aid in further localizing and isolating the defective part.



77. Test Equipment, Tools, and Special Equipment Required

The chart in a below lists the test equipment reauired for troubleshooting Telephone Terminal AN/TCC-7. Tools and special equip-



b. Tools and Special Equipment.



78. Telephone Carrier System Test Facilities Kit MK—155/TCC

The test facilities kit contains test cable assemblies, impedance matching transformers and pads, assorted resistors and capacitors, and test leads. The components contained in the test facilities kit are used when performing operational troubleshooting and finaltesting procedures on the panels. and subassemblies. A complete description and detailed listing of the contents of the test facilities kit is covered in TB SIG 328.



79. Calibration of Audio Level Meter ME-71A/FCC

(fig. 49)

To calibrate the audio level meter with sufficient accuracy to perform the operational tests, follow the procedures given below before using the meter. Refer to TM 11-2151 for operating instructions of the audio level meter.

Note. For all tests described in this manual using the audio level meter, the selector switch on the front panel of the meter must be operated to the VM-UNBAL 600 © BRG position. All connections to the audio level meter must be made to the unbalanced binding posts adjacent to the selector switch.


	a. Connections. Connect the audio level meter to a circuit arranged as shown in figure 49. Be sure that all components have the proper values and are properly connected.

	b. Calibration Test. Record the results of the following test on charts explained in c¢ below, so that proper correction procedure (d below) can be applied to the audio level meter indications.

	(1) Calibrate the audio level meter against its internal standard as described in TM 11-2151.




	(2) Set Attenuator TS—402/U to provide 0-db attenuation.




	(3) Adjust the output frequency of the signal generator to frequencies of 20 ke, 28 ke, 87 ke, 50 kc, 68 ke, and 100 ke for each of the nine tests listed in the chart in (8) below.




	(4) Adjust the output level of the signal generator to provide the voltmeter indication given in the voltmeter indication column.




	(5) Set Attenuator TS—402/U as listed in the attenuator setting column.




	(6) Set the ATTENUATOR DB switch on the audio level meter to the position indicated in the audio level meter ATTENUATOR DB switch column.




	(7) Insert the test plug assembly into the test jack assembly.




	(8) Set the frequency dial of the audio level meter to the same frequency as the signal generator. Adjust the frequency dial to obtain a maximum meter indication on the audio level meter. The indication should be ap-






proximately 0 db. Record the indication on the chart (c below).










	Test No.
	Voltmeter indication | Attenuator setting

(ac volts)
	|

|

(db)

|
	Audio level meter

ATTENUATOR DB

switch




	MES
	7.75
	0 |
	+20



	Zee
	2.45
	07
	+10



	Seren,
	aT
	0 |

4
	0



	Ny
	sili)
	10 |
	—10



	peer
	775
	20 |
	—20



	Gast
	To.
	30 |
	—30



	eee
	775
	40
	—40



	Se

Oe
	775
	50
	—50



	
	(MGs)
	60
	— 60






	c. Preparation of Calibration Charts. The calibration charts are used to record the response curves for each frequency and attenuator setting of the audio level meter being used. Prepare a calibration chart for each of the audio level meter ATTENUATOR DB switch settings except +30 and +40. Plot the audio level meter readings (b(8) above) against their respective frequencies for the setting of the ATTENUATOR DB switch setting. Figure 49 illustrates sample charts.

	d. Test Measurement Correction Procedure. Use the following procedure to correct the indications given by the audio level meter:

	(1) Determine the ATTENUATOR DB switch setting used to obtain the indication.




	(2) Select the calibration chart corresponding to the ATTENUATOR DB - switch setting.




	(3) Determine the amount of deviation for the frequency that was measured and whether it is above the 0-db line (positive) or below the 0-db line (negative).




	(4) If the response curve is above the 0-db line, subtract the deviation from the actual reading to obtain the corrected value.




	(5) If the response curve is below the 0-db line, add the deviation to the actual reading to obtain the corrected value.
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Section II. TELEPHONE MODEM TA-219/U


80. CHAN MODEM, Troubleshooting Data









	
	Par. No.
	Description




	
	
	Telephone Modem TA-291/

U, main chassis, schematic

diagram.



	
	
	Channel assembly, schematic

diagram.



	M11

10,0

2139-20.
	
	CHAN 1, 2, 3, and 4, tube

and

socket

voltage

re

sistance chart.



	
	
	CHAN MODEM top view,

assemblies removed, loca

tion of parts.



	
	
	Channel

bottom

assembly,

view, location of parts.



	
	
	Channel assembly, left side

view, location of parts.



	
	
	Channel assembly, top view,

location of parts.



	
	
	Telephone Modem TA~-219/

U, wiring diagram.



	
	
	CHAN 1, wiring diagram.



	
	
	CHAN 2, wiring diagram.



	
	
	CHAN 8, wiring diagram.



	
	
	CHAN 4, wiring diagram.



	
	
	MODEM,

CHAN

dc

re

sistance of transformers.



	
	
	Channel Assemblies, therm

istor resistance.







81. Channel Assemblies, Test Frequencies

Each channel assembly requires a different test frequency. The charts given in a and D > below list the test frequencies and output levels for performing the operational tests given in paragraphs 82 and 83.



a. Carrier Test Frequencies.




	Channel assembly under test
	Signal generator output



	
	Frequency (ke)
	Output level (volt)




	
	8
	82



	
	12
	.82



	
	16
	82



	
	20
	.82







b. Receive Circuit Test Frequencies.




	Signal generator output



	Frequency (ke)
	Output level (volt)




	7
	31



	11
	31



	15
	.3l



	19
	31







82. Channel Assembly, Transmitting Circuit Test

(fig. 50)

Perform the tests given in a through d below in sequence for each channel assembly.


	a. Initial Procedures.

	(1) Connect the test cable assemblies, 600-ohm resistors, power supply, and channel assembly being tested as shown in figure 50.




	(2) Connect signal generator No. 1 to terminals 0 and 3 of the modem and amplifier test cable assembly; adjust the output frequency and the output level for the channel assembly being tested (par. 81a).




	b. Two- and Four-wire Tests.

	(1) Connect signal generator No. 2' to the 2W-4WT binding posts; adjust the output frequency to 1 ke and the output level to .49 volt.




	(2) Operate the 4W-2W switch to the 4W position.




	(3) Connect a voltmeter across terminals 16 and 19 of the test cable assembly terminal board. The voltmeter should indicate .014 +.002 volt.




	(4) Readjust the output level of signal generator No. 2 to .78 volt.




	(5) Operate the 4W-2W switch to the 2W position.




	(6) The voltmeter should indicate .014 +,002 volt.








c. Order-Wire Circuit Tests.


	(1) Connect signal generator No. 2 to terminals 9 and 12 of the modem and amplifier test cable assembly.

	(2) Operate the TALK-MON switch to the TALK position.

	(3) The voltmeter should indicate .014 volt +.002 volt.

	(4) Readjust the output level of signal




	generator No. 2 to 1.75 volts. Operate and hold the TALK-MON switch to the MON position.

	(5) The voltmeter should indicate .0022 volt +.0005 volt.





d. Test Signal Circuit Test.


	(1) Operate the SEND-MEAS switch to the SEND position.

	(2) Connect signal generator No. 2
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AND TWO SIGNAL GENERATORS, SG-7I/FCC ARE NEEDED FOR TESTS USING THIS SETUP.

Figure 50. Channel assembly, operational test setup, transmitting circuit.

across terminals 8 and 11 of the modem and amplifier test cable assembly and readjust the output level to ; .73 volt.

| (3) The voltmeter should indicate .014 +.002 volt.



83. Channel Assembly, Receiving Circuit Test (fig. 51)

Perform the tests given in a through d below in sequence for each channel assembly.


	a. Initial Procedures.

	(1) Connect the test cable assemblies, 600-ohm resistor, power supply, and channel assembly being tested as shown in figure 51.




	(2) Connect signal generator No. 1 to terminals 0 and 3 of the modem and






amplifier test cable assembly; adjust the output frequency and the output level for the channel assembly being tested (par. 81a).



b. Two- and Four-Wire Tests.


	(1) Connect signal generator No. 2 to terminals 14 and 17 of the modem and amplifier test cable assembly; adjust the output frequency and the output level for the channel assembly being tested (par. 810).

	(2) Operate the 4W-2W switch to the 4W position.

	(3) Connect the voltmeter across the 4WR binding posts. The voltmeter should indicate 2.45 +.8 volts.

	(4) Operate the 4W-2W switch to the 2W position.
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Figure 51. Channel assembly, operational test setup, receiving circuit.


	(5) The voltmeter should indicate 1.55 +.5 volts.

	c. Order-Wire Circuit Tests.

	(1) Operate the GAIN control on the channel assembly to the extreme clockwise position.




	(2) Connect the voltmeter across terminals 7 and 10 of the modem and amplifier test cable assembly.




	(3) Operate the TALK-MON switch to the TALK position.




	(4) The voltmeter should +.8 volts. indicate 2.45




	(5) Operate and hold the TALK-MON switch to the MON position.




	(6) The voltmeter indication should be 2.45 =.8 volts.




	d. Test Signal Circuit Test.

	(1) Operate the SEND-MEAS switch to the SEND position.




	(2) Connect the voltmeter across terminals 15 and 18 of the modem and amplifier test cable assembly.




	(3) The voltmeter indication should be 2.45 +.8 volts.








84. Continuity Test

The continuity tests are for circuits in the CHAN MODEM not covered in the operational tests (pars. 82 and 83). All power must be removed from the CHAN MODEM during this test. Use the multimeter to check the continuity of the CHAN MODEM (fig. 3). The CHAN MODEM should indicate zero resistance for each check except the following:









	Connector J5 terminals
	Connector J1, J2, J3,

and J4 terminals
	Multimeter indication

(ohms)



	a os bE ea pir

TSE
	nly
	532




	fe) Saga eo ee

IPE
	airs
	823







85. Channel Assemblies, Troubleshooting Chart

The following.chart is supplied as an aid in locating trouble in individual channel assemblies. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). When the trouble has been localized to a stage or circuit, a tube check and a voltage and resistance measurement of this stage or circuit ordinarily should be sufficient to isolate the defective part. Normal tube socket voltage and resistance measurements appear in TM 11-2139-20,









	Symptom
	Probable trouble
	Corrective measures




	1. No transmission through a chan

nel in transmitting and receiv

ing directions.
	Failure of carrier distribution circuit|
	Check carrier distribution

circuits for

open and short circuits (fig. 3).



	2. Transmission

through two-wire

input of channel under test out

of limits.
	Failure of transmission circuits between

2W-4WT binding posts and termi

nals 16 and 19 of P101, P201, P3801,

or P401.
	Use signal substitution procedure (par.

86, tests No. 1 through 5) to localize

the trouble.



	3. Transmission through four-wire

input of channel under test out

of limits.
	Failure of transmission circuits between

2W-4WT binding posts and termi

nals 16 and 19 of P101, P201, P301,

or P401.
	Use signal substitution procedure (par.

1 through

86,

test

5) to

localize

trouble.



	aS . Transmission through order-wire

talking and monitoring circuit

in transmitting direction out

of limits.
	Failure of transmission circuits between

terminals 9 and 12 and terminals 16

and 19 of P101, P201, P3801, or P401.
	a. Perform operational test (par. 82c).

b. If normal output is obtained in cor

rection a above, check contacts of

TALK-MON lever switch

(S101,

$201, $3801, or $401).

c. Check order-wire talking circuit con

TALK-MON

between

nections

lever switch and terminals 9 and

12 of (P10T P201;°P301,.0r- P4001

for open and short circuits (fig. 2).













	Symptom
	Probable trouble
	Corrective measures




	5. Transmission through order-wire

monitoring circuit out of lim

its.
	Failure of TALK-MON lever switch

contacts or connections.
	. Perform operational test (par. 82c).

If normal output is obtained in cor

rection a above, check contacts of

TALK-MON lever switch and wir

ing and resistances associated with

me aha. WA



	6. Transmission through test signal

circuit in transmitting direc

tion out of limits.
	Failure of SEND-MEAS lever switch

contacts or of its connections to ter

minals 8 and 11 of connector P101,

P201, P3801, or P401.
	. Perform operational test (par. 82d).

If normal output is obtained in cor

rection a above, check contacts of

SEN D-MEAS

lever switch.

Check test signal circuit connections

the SEND-MEAS

between

lever

switch and terminals 8 and 11 of

connector

P101,

P201,

P3801,

or

P401 for open and short circuits

(fig. 2).



	7. Transmission through two-wire

output of channel under test in

receiving direction out of lim

its.
	Failure of transmission circuits between

terminals

14 and 17 of connector

P101, P201, P3801, or P401 and 2W

4WT binding posts.
	. Check tube socket voltages and re

XV101,

XV201,

sistances

at

XV301, or XV401 (fig. 10, TM 11-

and remove

2139-20).

Localize

fault.

. Use signal substitution procedures to

localize the trouble (par. 86, tests

No. 1 through 5).



	8. Transmission through four-wire

output in receiving direction

out of limits.
	Failure of transmission circuits between

14 and 17 of connector

terminals

P101, P201, P301, or P401 and 4WR

binding posts.
	. Perform operational test (par. 83b).

If normal output is obtained in cor

rections a above, check the con

tacts and 'wiring of the 4W-2W

Replace the switch

lever switch.

if it is defective.

Check the connections between the

4W-2W lever switch and the 4WR

binding

posts for open

or short

circuits and correct the fault.



	9. Transmission through order-wire

talking and monitoring circuit

in receiving direction out of

limits.
	Failure of transmission circuits between

terminals 14 and 17 and terminals 7

10 of connector

and

P101,

P201,

P301, or P401.
	. Perform operational test (par. 83c).

If normal output is obtained in cor

rections a above, check contacts of

the TALK-MON lever switch and

wiring

and

associated

resistance

with it.



	10. Transmission through test signal

circuit in receiving direction

out of limits.
	Failure of SEND-MEAS lever switch

contacts of its connections to termi

nals 15 and 18 of connector P101,

P201, P301, or P401.
	. Perform operational test (par. 83d).

If normal output is obtained in cor

rection a above, check contacts of

SEND-MEAS lever switch.

Check test signal circuit connections

SEND-MEAS

between

lever

switch and terminals 18 and 18 of

connector

P101,

P201,

P301,

or

P401 (fig. 2).







86. Channel Assemblies, Transmitting Direction, Signal Substitution Charts

The signal substitution chart supplements the troubleshooting procedures (par. 85). This chart will help to determine the defective stage or circuit. Resistance and voltage meas urements will isolate the defective part within the stage or circuit. Connect the channel assembly under test according to the procedures outlined in paragraphs 81 and 82. The signal substitution procedures at each step assume that all previous steps have been completed satisfactorily. Small variations from the spe cified voltmeter readings do not necessarily indicate trouble. However, any marked variations from normal] readings indicate the presence of trouble and may imply the nature of the trouble.

Note. Throughout the chart, reference symbols are for CHAN 1. Components of CHAN 2, CHAN 38 and

CHAN 4 are the same except that the reference designations are in a different hundred block as indicated below.



87. Channel Assemblies, Receiving Direction, Signal Substitution Chart

The receiving direction signal substitution chart is similar to the signal substitution chart for the transmitting direction (par. 86). Per form the initial procedures described in paragraph 82.

Note. Throughout the chart, reference symbols are for CHAN 1. Components of CHAN 2, CHAN 3, and CHAN 4 are the same except that they are in a different hundred block (par. 86).
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Figure 52. Telephone Modem TA-219/U, main chassis, channel assemblies removed, top view.
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Figure 583. Channel assembly (part of Telephone Modem TA-219/U), bottom view, location of parts.
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Figure 54. Channel assembly (part of Telephone Modem TA-219/U) left side view, location of panel-mounted parts.

[image: Figure, page 102]

Figure 55. Channel assembly (part of Telephone Modem TA-219/U), top view, location of parts.


88. CHAN MODEM, Dc Resistance of Transformers



89. Channel Assemblies, Thermistor Resistance

Test the thermistors with an ohmmeter. Because the resistance of the thermistor varies with temperature, check the thermistor at a room temperature between 70° and 80° F.




Section III. TELEPHONE MODEM) TA-—227/U


90. Troubleshooting Data



91. Transmitting Circuit, Test (fig. 56) .


	a. Initial Procedures.

	(1) Calibrate the audio level meter (par. 79).




	(2) Connect the transmission, carrier supply and power test cable assemblies, two 135-ohm resistors, 200 VOLT POWER SUPPLY, and the SUBGROUP PANEL as shown in figure 56.




	(3) Connect signal generator No. 2, resistors R1 through R38, attenuator, and transformer T108 as shown in figure 56. Connect the subgroup test cable assembly as specified in the following procedure.




	(4) Adjust the TR AMP GAIN control on the SUBGROUP PANEL to the extreme clockwise position.




	b. Subgroup Channel Test.

	(1) Connect signal generator No. 1 to terminals C and L of the transmission test cable assembly (fig. 56); adjust the output frequency to 56 ke at an output level of —2.5 db.




	(2) Connect the subgroup test cable as-







	sembly connector into CHAN MODEM 1 connector P38; set the attenuator for a 35-db loss. Adjust the output frequency of signal generator No. 2 to 20 ke and an output level of —385 db measured across terminals A and K of the subgroup test cable assembly.

	(3) Connect the audio level meter to terminals T, and R of the test plug assembly (fig. 56); insert the plug of the test plug assembly into the MOD IN 1 jack on the SUBGROUP PANEL. The audio level meter should indicate —39 +2 db.

	(4) Insert the plug of the test plug assembly into the 60-108 KC OUT jack; the audio level meter should indicate AS wt 1 cl:

	(5) Disconnect the audio level meter from the test plug assembly and connect it across the terminals indicated in (a) through (d) below. The audio level meter' should indicate —48 +1.5 db when connected to each of the test points.

	(a) Terminals A and L on the power test cable assembly.




	(b) Terminals K and W on the power test cable assembly.




	(c) Binding posts 60-108KC OUT on the SUBGROUP PANEL.




	(d) Binding posts 60-108KC OUT-ALT on the SUBGROUP PANEL.




	(6) Test subgroup channels 2 and 3; use the procedures given in (1) through (4) above. The frequencies, connections, and output levels remain the same unless otherwise specified in the chart below.



Figure 56. SUBGROUP PANEL, operational and final test setup, transmitting direction.

c. Special Service Test.


	(1) Operate the SPECIAL SERVICE switch on each subgroup channel to the SPL SERV position.

	(2) Connect signal generator No. 2, resistors Rl through R38, attenuator, and transformer T108 as_ shown in figure 56, to the SPECIAL SERV-ICE IN binding posts on the channel being tested; set the attenuator for 0-db loss. Adjust the frequency of signal generator No. 2 to 20 ke and the output level to 0 db measured at the SPECIAL SERVICE IN binding posts.

	(3) Connect and adjust signal generator No. 1 as specified in the following chart.



(4) Connect the audio level meter across terminals A and L of the power test cable assembly. The meter should indicate —48 +1.5 db on each subgroup channel at frequencies of 76, 92, and 108 ke for channels 1, 2, and 3 respectively.



92. Receiving Circuit, Tests (fig. 57)


	a. Initial Procedure.

	(1) Calibrate the audio level meter (par. 49:3




	(2) Connect the transmission, carrier supply, and power test cable assemblies, and SUBGROUP PANEL as shown in figure 57.




	(3) Connect a 600-ohm resistor across each SPECIAL SERVICE OUT binding post.




	(4) Connect signal generator No. 2, resistors Rl through R38, attenuator, and transformer T107 as shown in figure 57.




	(5) Adjust the DEM 1 GAIN, DEM 2







	GAIN, and DEM 8 GAIN controls to their extreme clockwise positions.

	(6) Connect signal generator No. 2 and associated components ((38) above) to terminals H and R of the transmission test cable assembly. Set the attenuator for a 10-db loss.

	b. Subgroup Channel 1 Test.

	(1) Connect the subgroup test cable assembly and 600-ohm_ resistor to CHAN MODEM 1 connector P3.




	(2) Connect signal generator No. 1 to terminals C and L of the transmission test cable assembly (fig. 57); adjust the output frequency to 56 ke at an output level of —2.5 db.




	(3) Adjust the output frequency of signal generator No. 2 to 76 ke at an output level of 11.5 db as measured across terminals H and R of the transmission test cable assembly.




	(4) Operate the SPECIAL SERVICE 1 switch to SPL SERV.




	(5) Arrange the audio level meter to measure a frequency at 20 ke. Connect the audio level meter to the SPECIAL SERVICE 1 OUT binding posts. The audio level meter should indicate a level of 7.5 +2 db at 20 kc.




	(6) Operate the SPECIAL SERVICE 1 switch to CHAN MODEM.




	(7) Connect the audio level meter to terminals P and E of the subgroup test cable assembly. The audio level meter should indicate a level of 7.5 eeOrdbrat 20.kc.




	(8) Connect the audio level meter to terminals T, and R of the test plug assembly (fig. 57).




	(9) Insert the plug of the test plug assembly into the DEM OUT 1 jack. The audio level meter should indicate 7.5 +2 db.




	2. Subgroup Channel 2 Test.

	(1) Perform the initial procedures given in @ above.




	(2) Connect the subgroup test cable assembly and 600-ohm_ resistor to CHAN MODEM 2 connector P2.




	(8) Connect signal generator No. 1 to terminals A and J of the transmission







	test cable assembly (fig. 57); adjust the output frequency to 72 ke at an output level of —2.5 db.

	(4 Adjust the output frequency of signal generator No. 2 to 92 ke at an output level of 11.5 db as measured across terminals H and R of the transmission test cable assembly.

	Operate the SPECIAL SERVICE 2 switch to SPL SERV.

	Arrange the audio level meter to measure a frequency of 20 ke. Connect the audio level meter to the SPE-CIAL SERVICE 2 OUT binding posts. The audio level meter should indicate a level of 6.5 +2 db at 20 ke.

	(7) Operate the SPECIAL SERVICE 2 switch to CHAN MODEM.

	(8) Connect the audio level meter to terminals P and E of the subgroup test cable assembly. The audio level meter should indicate a level of 6.5 2 db ahyzoe ke:

	(9) Connect the audio level meter to terminals T, and R of the test plug assembly (fig. 57).

	(10) Insert the plug of the test plug as sembly into the DEM OUT 2 jack. The audio level meter should indicate 6.5 +2 db at 20 ke.





. Subgroup Channel 3 Test.


	(1) Perform the initial procedures given in @ above.

	(2) Connect the subgroup test cable assembly and 600-ohm resistor to CHAN MODEM 3 connector P1.

	(3) Connect signal generator No. 1 to terminals D and E of the transmission test cable assembly (fig. 57): adjust the output frequency to 88 ke at an output level of —2.5 db.

	Adjust the output frequency of signal generator No. 2 to 108 ke at an output level of 11.5 db as measured across terminals H and R of the transmission test cable assembly.

	(5) Operate the SPECIAL SERVICE 3 switch to SPL SERV.



(6) Arrange the audio level meter to measure a frequency of 20 ke. Connect the audio level meter to the SPE-CIAL SERVICE 3 OUT binding posts. The audio level meter should indicate a level of 5.5 +2 db at 20 ke.

KEN


	(7) Operate the SPECIAL SERVICE 3 switch to CHAN MODEM.

	(8). Connect the audio level meter to terminals P and E of the subgroup test cable assembly. The audio level meter should indicate a level of 5.5 te2 db at. 20 'ke:

	(9) Connect the audio level meter to terminals T, and R of the test plug assembly (fig. 57).

	(10) Insert the plug of the test plug assembly into the DEM OUT 3 jack. The audio level meter should indicate bab eZ bray LUT KC,





93. Miscellaneous Continuity Tests (fig. 57)

The following continuity tests are for the circuits of the SUBGROUP PANEL not tested in previous operational tests (pars. 91 and 92). All power must be removed when performing these tests.


	a. Connect the power test cable assembly to connector J9 on the SUBGROUP PANEL.

	b. Connect the subgroup test cable assembly to connector P1, P2, or P3 on the SUBGROUP PANEL as shown in the chart (d below).

	c. Use the multimeter to check continuity of the transmission circuits listed in the chart. Make the continuity checks between each subgroup test cable assembly terminal listed in the chart and the power test cable assembly terminal in the same horizontal row. The meter should indicate zero resistance for each check.

	d. Use the multimeter to check for short circuits between the terminals listed in row a and those listed in row 6 for each path tested in the chart below. The multimeter should indicate infinite resistance between the terminals listed in row a and those listed in row b.



Figure 57. SUBGROUP PANEL, operational and final test setup, receiving direction.

(Contained in separate envelope)
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94. Subgroup Panel Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in the SUBGROUP PANEL. This chart lists the symptoms that may be re ported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-—2139-20). Normal tube socket voltage and resistance measurements appear in TM 11-—2139-20.









	Symptom
	Probable trouble
	Corrective measures




	1. No transmission

through

sub

groups 1, 2, and 3 in transmit

ting and receiving directions.
	a. Failure of +200-volt de distribution

circuits.
	. Check for presence of 200 volts de

from standoffs E12, E27, E42, and

E50 to ground.

If not present, re

fer to overall schematic diagram

and locate open or short circuits.



	
	b. Failure of 6.3-volt ac distribution

circuits.
	. Check for presence of 6.3 volts ac

across terminals 3 and 4 of all tube

sockets, with terminal 3 ground.

If not present, check the 6.3-volt

ac distributing circuits and locate

open or short circuits.



	2. No transmission

through

sub

group 1 in transmitting and re

ceiving directions.
	Failure of 56-ke carrier distribution cir

cuit.
	. Check performance as given in opera

tional tests (pars. 91 and 92).

. If normal output is obtained in cor

rection a, check the 56-ke carrier

distribution circuit between termi

nals L and C of J10 and T11, T12,

T14, and T15, and locate open or

short circuits.



	3. No transmission

through

sub

group 2 in transmitting and re

ceiving directions.
	Failure of 72-ke carrier distribution cir

cuit.
	. Check performance as given in opera

tional tests (pars. 91 and 92).

. If normal output is obtained in cor

rection a, check the 72-ke carrier

distribution circuit between termi

nals A and J of J10 and T6, T7,

T9, and T10, and locate open or

short circuits.



	4. No transmission

through

sub

group 3 in transmitting and re

ceiving directions.
	Failure of 88-ke carrier distribution cir

cuit.
	. Check performance as given in opera

tional tests (pars. 91 and 92).

. If normal output is obtained in cor

rection a, check the 88-ke carrier

distribution circuit between termi

nals D and E of J10 and T1, T2,

T4, and T5, and locate open or

short circuits.
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	Symptom
	Probable trouble
	Corrective measures
	
	
	
	




	measurements

5. Transmission

through the message transmis

sion path of subgroup 1 in the

transmitting direction, out of

limits.
	Failure of transmission circuits between

terminals A and K of P38, and A and

L of J9.
	. Check performance as given in opera

tional tests (par. 91b).

If normal output is obtained in cor

rection a, use signal substitution

procedures given in paragraph 95a,

tests No. 1 through 6, to locate

the trouble.
	
	
	
	



	measurements

6. Transmission

through

the

special

service

transmission path of subgroup

1 in the transmitting direction,

out of limits.
	SPECIAL

SERVICE

Failure

1

of

switch and associated circuits.
	. Check performance as given in opera

tional tests (par. 91c).

. If normal output is obtained in cor

rection a, check the contacts of the

SPECIAL SERVICE 1 switch and

the wiring and resistances between

it and the SPECIAL SERVICE 1

IN binding posts.
	
	
	
	



	measurements

7. Transmission

through the message transmis

sion path of subgroup 2 in the

transmitting direction, out of ;

limits.
	Failure of transmission circuits between

terminals A and K of P2, between

terminals A and L of J9 and terminals

K and W of J9, between the transmis

sion path and the 60-108 KC OUT or

60-108 KC OUT ALT binding posts,

or between the transmission path and

the 60-108 KC OUT test jack.
	. Check performance as given in opera

If normal

tional tests (par. 91).

indication is obtained, proceed to

correction d below.

If normal output is not obtained in

check

tube

correction

socket

a,

XV7

(TM

11-2139-20,

voltages

fig. 12).

If normal indications are obtained in

correction

b, use signal substitu

tion procedures (par. 95b, tests No.

7 through

the

to

localize

138)

trouble.

. If normal output is obtained in cor

rection a, use signal substitution

procedures (par. 95b, tests No. 1

through §) to localize the trouble.
	
	
	
	



	measurements

8. Transmission

through

the

service

special

transmission path of subgroup

2 in the transmitting direction,

out of limits.
	SPECIAL

SERVICE

Failure

2

of

switch and associated circuits.
	Check performance as given in the

operational tests (par. 91c).

If normal output is obtained in cor

rection a, check the contacts of the

SPECIAL SERVICE 2 switch and

the wiring and resistances between

it and the SPECIAL SERVICE 2

IN binding posts.
	
	
	
	



	measurements

9. Transmission

through the

message

trans

mission path of subgroup 3 in

the transmitting direction, out

of limits.
	Failure of transmission circuits between

terminals A and K of Pl and A and

L of J9.
	. Check performance as given in the

operational tests (par. 916).

If normal output is obtained in cor

substitution

rection a, use signal

procedures

(par. 95c, tests No. 1

through 6) to locate the trouble.
	
	
	
	



	measurements

10. Transmission

through

the

special

service

transmission path of subgroup

3 in the transmitting direction,
	SPECIAL

SERVICE

Failure

3

of

switch and associated circuits.
	. Check performance as given in the

operational tests (par. 91c).

If normal output is obtained in cor

rection a, check the contacts of the
	
	
	
	





Failure of transmission circuits between terminals H and R of J10 and P and E of P3, between J10 and DEM OUT 1 jack, or between J10 and SPECIAL SERVICE 1 OUT binding posts.

SPECIAL SERVICE 8 switch and the wiring and resistances between it and the SPECIAL SERVICE 3

. Check performance as given in the operational tests (par. 926). If normal output is obtained in correction a, check tube socket XV5 and XV6 voltages (TM 11-—2139-

IN binding posts.

PAN thes, 13).

out of limits.

11. Transmission measurements through the transmission path of subgroup 1 in the receiving direction, out of limits.









	Symptom
	Probable trouble
	Corrective measures




	
	
	If normal indications are obtained in

|e.

correction

b, use signal substitu

tion procedures (par. 95d, tests No.

4 through

the

18)

to

localize

trouble.



	measurements

12. Transmission

through the transmission path

of subgroup 2 in the receiving

direction, out of limits.
	Failure of transmission circuits between

terminals H and R of J10 and P and

E of P2, between J10 and DEM OUT

2 jack, or between J10 and SPECIAL

SERVICE 2 OUT binding posts.
	a. Check performance as given in the

operational tests (par. 92b).

b. If normal output is not obtained in

correction

a, use signal substitu

tion procedures (par. 95e, tests No.

1 through 8) to localize the trouble.

c. If normal output is obtained in cor

rection a, check tube socket XV3



	
	
	and XV4 voltages (TM 11-2139-

20, fig. 12).

d. If normal indications are obtained in

correction

c, use signal substitu

tion procedures (par. 95e, tests No.

4 through

13)

localize

the

to

trouble.



	measurements

13. Transmission

through the transmission path

of subgroup 3 in the receiving

direction out of limits.
	Failure of transmission circuits between

terminals H and R of J10 and P and

E of Pl, between J10 and DEM OUT

3 jack, or between J10 and SPECIAL

SERVICE 3 OUT binding posts.
	a. Check performance as given in the

operational tests (par. 92b).

b. If normal output is obtained in cor

rection a, check tube socket XV1

and XV2 voltages (TM 11-2139-

20, fig. 12).

c. If normal indications are obtained in

correction

b, use signal substitu



	14. No transmission through test sig
	Failure of transmission circuit between
	tion procedures (par. 95f, tests No.

4 through

the

13)

to

localize

trouble.

Check for open

or short circuits (par.



	nal send path from P1, P2, or

P3 to J9.
	Pl, P2, or P3 and J9.
	93).



	15. No transmission through test sig

nal measure path from P1, P2,

or P3 to J9.
	Failure of transmission circuit between

Pl, P2, or P3 and J9.
	Check for open

or short circuits (par.

93).



	16. No transmission through modu

lator talk path from P1, P2, or

P3 to J9.
	Failure of transmission circuit between

Pl, P2, or P3 and J9.
	Check for open

or short circuits (par.

93).



	17. No

through

transmission

de

modulator talk path from P1,

P2, or P3 to J9.
	Failure of transmission circuit between

Pi, P2, or P38 and J9.
	Check for open

or short cireuits (par.

93).







95. Signal Substitution Charts

The signal substitution charts (a through f below) are used to supplement the troubleshooting procedures (par. 94). These charts will help isolate the defective stage or circuit. Voltage and resistance measurements taken at the defective stage or circuit will ordinarily isolate the defective part.' The signal substitution charts are outlined for each subgroup channel transmitting and receiving circuit. The signal substitution procedures at eaca step are based on the assumption that all previous steps have been completed satisfactorily.

a. Signal Substitution Chart for Subgroup 1, Transmitting Direction.



b. Signal Substitution Chart for Subgroup 2, Transmitting Direction.



c. Signal Substitution Chart for Subgroup 3, Transmitting Direction.



d. Signal Substitution Chart for Subgroup 1, R eceiving Direction.

S



e. Signal Substitution Chart for Subgroup 2, Receiving Direction.



f. Signal Substitution Chart for Subgroup 3, Receiving Direction.

[image: Figure, page 116]

Telephone Modem TA-227/U, bottom view with covers removed, showing resistors. Figure 58.

[image: Figure, page 117]

Telephone Modem TA-227/U, bottom view with covers removed, showing capacitors and transformers. Figure 59.

[image: Figure, page 118]

Figure 60. Telephone Modem TA-227/U, top view.




Section IV. GROUP PANEL (PART OF AMPLIFIER-PILOT REGULATOR AM-707/TCC-7)


97. GROUP PANEL, Troubleshooting Data



98. Transmitting Circuit Tests (fig. 61)


	a. Initial Procedures.

	(1) Calibrate the audio level meter (par. 79).




	(2) Connect the power, subgroup, and carrier supply test cable assemblies, 10-ohm resistor, 135-ohm resistor, 600-ohm resistor, 200 VOLT POWER SUPPLY, and GROUP PANEL as shown in figure 61.




	(8) Connect signal generator No. 1 across terminals H and R of the subgroup test cable assembly; adjust signal generator No. 1 for an output frequency of 120 ke at an output level of —2.5 db as measured across terminals H and R with the audio level meter.




	(4) Connect signal generator No. 2, resistors R1 through R3, attenuator, and transformer T107 together as shown in figure 61.




	(5) Connect a 135-ohm across DEM OUT binding posts E9 and E10 and E13 and E14.




	(6) Connect the audio level meter across the 600-ohm resistor connected to terminals F and § of the power test cable assembly. Arrange the meter to measure a frequency of 37 kc at a level of +.5 db.




	b. Message Transmitting Circuit Test. Perform the initial procedures given in a above before performing steps (1) through (4) below.

	(1) Operate the 12-60KC and 60-108KC switches to REGULAR and operate the TR CABLE REELS TO FIRST







	AN/TCC-11 switch to the extreme clockwise position.

	(2) Connect signal generator No. 2 and the associated components (a(4) > above) across terminals A and L of : the power test cable assembly. Set the attenuator for a 30-db loss and adjust the output frequency of the signal generator to 83 ke at an output level of —48.5 db measured across terminals A and L.

	(3) The audio level meter (a(6) above) should indicate +.5 1.5 db.




	(4) Operate the TR CABLE REELS TO FIRST AN/TCC-11 switch through one position at a time to the extreme counterclockwise position; the audio level meter indication should decrease about 3 db for each position of the switch.






c. 60-108KC Special Service Transmitting Test.

>


	(1) Operate the 60-108KC and_ the 12-60KC switches to SPL SERV and REGULAR, respectively. The SPL SERV lamp should light.

	(2) Connect signal generator No. 2 with associated components (a(4) above) across the SPECIAL SERVICE 60-108KC IN binding posts. Adjust the output frequency of the signal generator to 83 ke at an output level of —6.5 db measured across the binding posts; adjust the attenuator for a 0-db loss.

	(3) The audio level meter connected across terminals F and § of the power test cable indicate +.5 db +2 db.



d. 12-60KC Special Service Transmitting Test.


	(1) Operate the 12-60 KC switch to the SPL SERV position. The SPL SERV lamp should light.

	(2) Connect signal generator No. 2 with associated components (a(4) above) across the SPECIAL SERVICE 12-60KC IN binding posts and readjust the output frequency of the signal . generator to 37 ke at an output level > | of —6.5 db measured across the bind-The audio level meter ing posts.



(a(6) above) should indicate +.5 db 9115) db!



e. Pilot Transmission Circuit Test.


	(1) Connect signal generator No. 2 with associated components (a(4) above) across terminals K and W of the power test cable assembly; set the attenuator for a 30-db loss and readjust the signal generator for an output frequency of 68 ke at an output level of —42 db measured across terminals K and W with the audio level meter.

	(2) Connect the audio level meter across terminals T, and R of the test plug assembly; arrange the audio level meter to measure a frequency of 68 ke at a level of —38.5 db.

	(3) Insert the plug of the test plug assembly into the TR AMP OUT jack; the audio level meter should indicate oo Dn 1 eOb.

	(4) Reinsert the plug of the test plug assembly into the TR 62 KC jack; the audio level meter should indicate —1 +1 db.





99. Receiving Circuit Tests (fig. 61)

a. Initial Procedures.


	(1) Calibrate the audio level meter (par. 79).

	(2) Connect the power and subgroup test cable assemblies, 10-, 135-, and 600 ohm resistors, 200 VOLT POWER SUPPLY, and GROUP PANEL as shown in figure 61.

	(8) Connect signal generator No. 1 across terminals H and R of the subgroup test cable assembly; adjust signal generator No. 1 for a frequency of 120. ke at a level of.—2.5 db.

	(4) Connect signal generator No. 2 resistors R1 through R38, attenuator, and transformer T107 as shown in figure 61.

	(5) Connect a 185-ohm resistor across DEM OUT binding posts E9 and E10 and E13 and E14 on the GROUP PANEL.

	(6) Set the BULGE ADJ 28 KC and



SLOPE ADJ 12 KC controls to position 0 and the TR and REC CABLE REELS TO FIRST AN/TCC-11 to position 23 for all tests unless otherwise specified.


	b. Pilot and Message Receiving Circuit Test. Perform the initial procedures given in a above.

	(1) Connect signal generator No. 2 and the associated components across terminals C and P of the power test cable assembly ; set the attenuator for a 10-db loss and adjust the signal generator for a frequency of 68 ke at an







	output level of —23 db measured across terminals C and P.

	(2) Connect the audio level meter across binding posts T, and R on the test plug assembly and arrange the audio level meter to measure a frequency of 68 ke at the levels indicated in the chart in (3) below.

	(3) The following chart lists the test jack into which the plug of the test plug assembly must be inserted for each test, the GROUP PANEL control adjustments necessary, and the meter indication which should be obtained on the audio level meter.











	Test plug assembly connection
	Test and adjustment procedure
	Audio level meter indication




	ee

igh Goo UNG

gs cae a

eV
	Set FLAT ADJ 68 KC control on position 3
	—28.5+3 db



	bo
	a. Set FLAT ADJ 68 KC control at maximum|
	—28.5+3 db



	
	b. Set FLAT ADJ 68 KC control at minimum|
	—54.5+3 db



	
	c. Adjust FLAT ADJ 68 KC control for a reading | —38.5 db
	



	sess
	of.
	



	hEC cANLPE 2 OU

ee eee

ee
	a. Operate REGULATOR switch to MAN.
	



	
	b. Set MAN REG control at maximum
	—25.5+4 db



	
	c. Set MAN REG control at minimum
	—45+4 db



	Tee
	d. Adjust MAN REG control for a reading of
	—88.5 db



	RE CCAM

OU

Pe27
	a. Operate REGULATOR switch to AUTO.
	



	
	b. Set AUTO REG control at maximum|
	—88+3 db



	
	c. Set AUTO REG control at minimum
	—47+8 db



	
	d. Adjust the AUTO REG control for a reading of_|
	—38.5 db



	
	(After adjustment, do not disturb the control un
	



	
	til all tests are completed.)
	





(4) To test the automatic regulation of the pilot receiving circuit, perform the tests listed in the chart below. The chart lists the jack into which the test plug of the test plug as sembly must be inserted for each test, the group panel control adjustments necessary, and the meter indication which should be obtained on the audio level meter.










	Test plug assembly connection
	Test and adjustment procedure
	Audio level meter indication




	wee

YC, AM

Pete OUT Sy

Uses)

ee

ehh CANE

wee

2.0
	ok oe Adjust FLAT ADJ 68 KC control for a reading of|

Controls as set in test 4d of the chart in 6(3) above|
	—44.5 db

between

Should

stabilize
	



	REC AM

joe

PaO UTA

REC AMP 2 OWTa seen. Fevetie
	eee Adjust FLAT ADJ 68 KC control for a reading of|

Controls as set in test 4d of the chart in b(3) above|
	—39 and —38.5 db.

—82.5 db.

between

Should

stabilize
	



	le

REC 02,4:Gs

ee
	Controls as set in tests 2 and 4 of the chart in 6(8) | +3.5+2 db.

above.
	—39 and —88.5 db.
	






	ce. Pilot Transmission Alarm Circuit Test.

	(1) Connect signal generator No. 2 and the associated components (a(4) above) across terminals C and P of the power test cable assembly; set






the attenuator for a 10-db loss and adjust the output frequency of the signal generator to 68 kc at a level of —23 db measured across terminals C and P.


	(2) Adjust the MAN REG control to the position given in test 3d of the chart in b(3) above.

	a Connect the multimeter to the REG VOLTS jacks on regulator and alarm unit Z6.

	(4) Operate the ALARM TEST switch to the 1 HIGH position and adjust the ADJ HIGH control to the position at which the HIGH alarm lamp lights and the alarm buzzer sounds. The multimeter should indicate 3.5 +1 volt de.




	(5) Operate the ALARM TEST switch to the 2 LOW position and adjust the ADJ LOW control to the position at which the LOW alarm lamp lights and the alarm buzzer sounds. The multimeter should indicate 3.5 +1 volt de.




	d. Synchronizing Signal Receiwing Circuit Test. Perform the initial procedures given in a above.

	Connect signal generator No. 2 and the associated components a(4) above across terminals C and P of the power test cable assembly with terminal P ground. Set the attenuator for a 10-db loss and adjust the output frequency of the signal generator to 68 ke at a level of —23 db measured across terminals C and P.




	(2) Arrange the audio level meter to measure 68 ke at a level of O db. Connect the audio level meter to terminals P and F of the subgroup test cable assembly.




	(3) Adjust signal generator No. 2 and the audio level meter to obtain a maximum indication on the audio level meter; the maximum indication should be 0 +8 db.







	ێ.25 Ke Test Signal. Perform the initial procedure given in a above. : (1) Connect signal generator No. 2 and

	the associated components (a(4) above) to terminals C and P of the power test cable assembly. Set the attenuator for a 20-db loss and adjust the output frequency of the signal generator to 28 ke at an output level of —20 cb measured across terminals Coand:P.







	(2) Connect the audio level meter across terminals T, and R of the test plug assembly. Arrange the audio level meter to measure 28 ke at a —38.5-db

	(3) Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. The audio level meter should indicate —388.5 +2 db.

	(4 Adjust the SLOPE ADJ 12 KC control to the extreme counterclockwise position (—5). Turn the control one step at a time, to the extreme clockwise position (+5); the indication on the audio level meter should increase 1 db for each step of the SLOPE ADJ 12 KC control. Return the SLOPE ADJ 12 KC control to the 0 position.

	(5) Operate the BULGE ADJ 28 KC control to the extreme counterclockwise position (—5). 'Turn the control, one step at a time, to the extreme clockwise position (+5); the indication on the audio level meter should increase .75 db for each step of the BULGE ADJ 28 KC control. Return the BULGE ADJ 28 KC control to the 0 position.

	(6) Adjust the REC CABLE REELS TO FIRST AN/TCC-11 switch to the extreme counterclockwise position (2). Turn the switch, one step at a time, to the extreme clockwise position (23). The audio level meter indication should increase 3 db for each step of the switch.

	f. 65 Ke Test Signal Receiving Circuit Test.

	(1) Connect signal generator No. 2 and the associated components (a(4) above) to terminals D and R of the power test cable assembly. Set the attenuator for 0-db loss and adjust the output frequency of the signal generator to 65 ke at a level of 10.5) db:




	(2) Connect the audio level meter across terminals T, and R of the test plug assembly; arrange the audio level meter to measure 65 ke at a level of —38.5 db.




	(3) Insert the plug of the test plug assembly into the REC AMP 1 OUT






jack. The audio level meter should indicate —38.5 +1.5 db.



g. Message Circwt Receiving Test.


	(1) Connect signal generator No. 2 and the associated components (a(4) above) to terminals C and P of the power test cable assembly.

	(2) Set the attenuator for 10-db loss and adjust the signal generator for an output frequency of 68 ke at a level O1223 db:

	(3) Connect the audio level meter to terminals T, and R of the test cable assembly (with terminal R_ to ground).

	(4) Insert the plug of the test plug assembly into the REC AMP 1 OUT jack. Adjust FLAT ADJ 68 KC control for a reading of —38.5 db on the audio level meter.

	(5) Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. Operate the REGULATOR switch to MAN and adjust the MAN REG control for an audio level meter indication of —38.5 db.

	(6) Operate the REGULATOR switch to AUTO and adjust the AUTO REG control for an audio level meter indication of —38.5 db.

	(7) Adjust the DEM GAIN control to the extreme clockwise position.

	(8) Operate the 60-108KC and 12-60KC switches to REGULAR.

	(9) Readjust the output frequency of signal generator No. 2 to 37 ke.

	(10) Arrange the audio level meter to measure a frequency of 83 ke at a level of —35 db. Connect the audio level meter to terminals H and R of the subgroup test cable assembly. The meter should indicate —35 +2 db.

	(11) Insert the plug of the test plug assembly into the DEM OUT jack; the audio level meter should indicate —35 s22' db.

	(12) Reconnect the audio level meter to the SPECIAL SERVICE 60-108KC OUT binding posts; and operate the




	60-108KC switch to the SPL SERV. The audio level meter should indicate —35 db +2 db.

	(13) Readjust the audio level meter to measure 37 ke. Connect the meter to the SPECIAL SERVICE 12-60KC OUT binding posts. Operate the 12-60KC switch to SPL SERV. The audio level meter should indicate —9 +1 db.





100. Miscellaneous Continuity Tests

a. Initial Procedures. Connect one subgroup test cable assembly to connector Pl and another subgroup test cable assembly to connector P2 on the GROUP PANEL.

b. Cable Continuity and Short Circutt Tests. Use the multimeter to check the transmission circuits listed in the chart in c below. Make continuity tests between the subgroup test cable assembly terminals in the same horizontal row. The multimeter should indicate 0 ohms resistance for each check. Make short circuit checks between the terminals listed in row a and those listed in row b for each path in the chart. The multimeter should indicate infinite resistance for each check.

c. Cable Assembly Continuity Chart.










	Circuit under test
	Subgroup test cable as

sembly connected to



	
	Bi
	P2
	




	56 KC path between connectors}a
	C
	C
	



	Pl and P2

h
	L
	L
	



	72 ke path between connectors fa
	J
	J
	



	lb

Pl and P2
	A
	A
	



	88 ke path between connectors fa
	E
	E
	



	P1 and P2

\b
	D
	D
	







101. GROUP PANEL Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in the GROUP PANEL. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). Once the trouble has been localized to a stage or circuit, a tube

Figure 61. GROUP PANEL, operational test setup.

check and voltage and resistance measurements of this stage or circuit will usually be sufficient to isolate the defective part. Normal tube through 16.

socket voltage and resistance measurements are provided in TM 11-2139-20, figures 13









	Symptom
	Probable trouble
	Corrective measures



	1. No

transmission

through

GROUP PANEL IN BOTH

transmitting and receiving di

rections.
	Failure of 200-volt de distribution

a.

circuits.
	Check for presence of 200 volts de

a.

between standoff E52 and ground.

If not present, refer to

B+ distri

bution diagram (fig. 74) and locate

open and short circuits.




	
	b. Failure of 6.38-volt ac distribution

circuits.
	b. Check for presence of 6.3 volts ac

across standoffs E54 and E55 and

across terminals 7 and 8 of con

nector J2 (fig. 7).

If not present,

check the 6.3-volt ac distribution

circuits and locate open and short

circuits.



	
	Failure of 120-ke carrier distribution

c.

circuits.
	Use signal substitution

procedures

c.

(par. 102a, test No. 3) to localize

the trouble.



	Transmission

through

normal

transmitting circuit from ter

minals A and L to terminals F

and S of connector J1, out of

limits.
	Failure of a component between termi

nals A and L, and F and § of con

nector J1.
	Replace 12-68 ke amplifier AR38.

g

If normal output is not obtained in

b.

correction a, use signal substitu

tion procedures

(par. 102a, tests

No.

1 through

12)

localize

to

trouble.



	3. Transmission through 60-108 ke

transmitting

service

special

circuits from SPECIAL SERV

ICE 60-108

ke IN binding

posts to terminals F and §S of

connector J1, out of limits.
	Failure of a component between SPE

CIAL SERVICE 60-108 ke IN bind

ing posts and connector J2 of modem

and amplifier AR4.
	Check performance (par. 98c).

a.

b. If normal output is obtained in cor

rection a, use signal substitution

procedures (par. 102a, tests No. 13

and 14) to localize trouble.



	4. Transmission through 12-60 ke

transmitting

service

special

SPECIAL

from

circuit

SERVICE 12-60KC IN bind

ing posts to terminals F and S

of connector J1 out of limits.
	Failure of a component between SPE

CIAL SERVICE 12-60KC IN bind

ing posts and terminals 3 and 4 of

filter FL3.
	Check performance (par. 98d).

a.

b. If normal output is obtained in cor

rection a, use signal substitution

procedures (par. 102a, tests No. 15

and 16) to localize trouble.



	5. 68 ke pilot transmission

from

terminals K and W of connec

tor J1, through 12-68 ke am

plifier AR3, to the TR AMP

OUT jack, or the TR 62 KC

jack, out of limits.
	Failure of a component between termi

nals K and W of connector J1 and

output of 12-68 ke amplifier AR3.
	Use signal substitution procedures (par.

102a, test No. 17) to locate trouble.



	6. Transmission through receiving

circuit from terminals C and

P of connector J1 to terminals

H and R of connector P1, out

of limits.
	Failure of a component between C and

P of connector J1 and terminals H

and R of connector P1.
	Check performance (par. 99b).

a.

b. If normal output is obtained in cor

rection a, use signal substitution

procedures (par. 1024, test No. 18)

to localize trouble.



	7. Pilot transmission out of limits

at REC IN jack.
	Failure of cable building-out network

Z5 and associated circuits.
	CABLE

of REC

Check

performance

REELS

AN/TCC-11

FIRST

TO

switch as outlined in paragraph 99b.



	8. Pilot transmission out of limits

at REC AMP 1 OUT jack.
	Failure of a component between cable

building-out network Z1 and output

of 12-68 ke amplifier AR1.
	Check performance (par. 99b).

a.

b. Replace 12-68 ke amplifier AR1.

If normal output is not obtained in

c.

corrections a and b, use signal sub

procedures

stitution

(par.

1026,

tests No. 1 through 11) to localize

trouble.














	
	Symptom
	Probable trouble
	Corrective measures




	
	9. Pilot transmission out of limits

at REC AMP 2 OUT jack,

REGULATOR — switch

in

MAN position.
	Failure of a component between output

of 12-68 ke amplifier AR1 and out

put of 12-68 ke amplifier AR2.
	Check performance (par. 99b).

a.

Replace 12-68 ke amplifier AR2.

b.

If normal output is not obtained in

c.

corrections a and b, use signal sub

procedures

1026,

stitution

(par.

tests No. 1 through 11) to localize



	10.

11.
	Test signal transmission out of

limits at REC AMP 2 OUT

jack.

transmission

output

Pilot

too |!

low at REC AMP 2 OUT jack

(par. 99b, test No. 4).

Nor

mal reading at REC AMP 1

LOW alarm indi

OUT jack.

cation on GROUP PANEL.

Connect

multimeter

the

to

REG VOLTS jacks on reg

ulator and alarm Z6.

Arrange

multimeter

the

to

read de volts.

The multimeter reads 6 volts

de or higher (normal read
	Failure of a component between termi

nals C and P of connector J1 and out

put of 12-68 ke amplifier AR2.

Failure of a component between output

of 12-68 ke amplifier AR1 and 12-68

ke amplifier AR2.
	trouble.

Use signal substitution procedures (par.

102b, tests No. 32 through 40) to lo

calize trouble.

REGULATOR

Operate

switch

to

a.

MAN position and check perform

ance (par. 99).

If out of limits,

proceed as in symptom 9.

b. If normal output is obtained in cor

check

capacitors

Cl

rection

a,

through

C4

short

for

circuits.

Check

the wiring

to thermistor

RT1; check thermistor for open

circuit between terminals 1 and 2.



	12.
	ing is 3.5 volts de).

output

transmission

Pilot

too

low at REC AMP 2 OUT jack

(par. 99b, test No. 4). Normal

reading at REC AMP 1 OUT

LOW alarm indication

jack.

on GROUP PANEL.

Connect

multimeter

the

to

REG VOLTS jacks on reg

ulator and alarm Z6.

Arrange

multimeter

the

to

measure de volts.

The

multimeter

reads

less

than 1 volt de (normal read

ing is 3.5 volts de).
	Failure of a component in automatic

regulation loop.
	REGULATOR

Operate

switch

to

a.

MAN

and

position

check

per

formance

If out

(par.

99).

of

limits, proceed as in symptom 9.

b. If normal output reading is obtained

in correction a, replace regulator

and alarm Z6.

If procedure in correction b does not

c.

clear trouble, check for presence of

+200 volts de between terminal

19 of connector

J6 and ground.

Operate the AUTO

REG OUT

PUT control to the extreme clock

wise position and check for +140

volts de between terminal

14 of

connector J6 and ground.

If not

present, refer to B+ distribution

diagram (fig. 74) and locate open



	13.
	Pilot transmission

output

too

high at REC AMP 2 OUT

jack (par. 99b, test No. 4).

Normal reading at REC AMP

LOW alarm in

1 OUT jack.

dication on GROUP PANEL

Connect

multimeter

the

to

terminal 14 of connector P1

on regulator and alarm Z6

and to chassis ground.

Ar

multimeter

range

the

to

measure 70 volts de.

Ad

just AUTO REG OUTPUT

control for a reading of 70

volts on the multimeter.

Connect the multimeter to the
	Failure of regulator and alarm unit

a.

Z6 or 16-28 ke amplifier AR2.

b. Failure of connections between con

nectors J3 and J6.
	and short circuits.

Replace regulator and alarm unit Z6

a.

and 12-68 ke amplifier AR2, one

at a time.

b. If procedures in correction a do not

clear trouble, use signal substitu

tion procedures (par. 102b, test No

19) to locate trouble.





REG VOLTS jacks on the regulator and alarm Z6.









	Symptom
	Probable trouble
	Corrective measures




	Arrange

multimeter

the

to

measure de volts.

The multimeter reads 10 volts

de or higher (normal read

ing is 3.5 volts dc).

output

Pilot transmission

too

14.

high at REC AMP 2 OUT

jack (par. 99b, test No. 4).

Normal reading at REC AMP

1 OUT jack.

HIGH alarm

GROUP

indication

on

PANEL.

Connect

multimeter

the

to

REG VOLTS jacks on regu

lator and alarm Z6.

Arrange

multimeter

the

to

measure de volts.
	Failure of component in automatic reg

ulation loop.
	REGULATOR

Operate

switch

to

a.

MAN position and check perform

ance (par. 99).

If out of limits,

proceed as in symptom 9.

b. If normal output reading is obtained

in correction a, check thermistor

RT1 for short circuit between ter

minals 1 and 2.



	The

multimeter

reads

less

than 1 volt de (normal read

ing is 3.5 volts dc).

Pilot transmission

output

too

15.

high at REC AMP 2 OUT

jack (par. 99b, test No. 4).

Normal reading at REC AMP

HIGH alarm in

1 OUT jack.

dication on GROUP PANEL.

Connect

multimeter

the

to

REG VOLTS jacks on regu

lator and alarm Z6.
	Failure of regulator and alarm Z6

a.
	REGULATOR

Operate

switch

to

a.

MAN position and check perform

ance (par. 99) of operational test.

If normal, replace regulator and

alarm Z6.



	multimeter

Arrange

the

to

measure de volts.

The multimeter reads 6 volts

de or higher (normal read

ing is 3.5 volts de).
	b. Failure of AUTO REG OUTPUT

control and associated circuits.
	b. If procedure in correction a does not

check voltage

clear trouble,

be

tween terminal 14 of connector J6

Adjust the AUTO

and ground.

REG OUTPUT control to its ex

counterclockwise

treme

position.

The voltage at the REG VOLTS

jacks (as checked with the multi

meter) on the regulator and alarm

Z6 should be less than 1 volt de.

OUTPUT

AUTO

REG

Check

and

variable

associated

resistor



	Pilot transmission output out of

16.

limits at REC 62 KC jack.

HIGH

alarm

indication

on

GROUP PANEL that cannot

be removed

by adjustment.

REGULATOR — switch

in

MAN

AUTO

position.

or

Normal reading at REC AMP

2 OUT jack.
	Open circuit at output of 12-68 ke am

plifier AR2.
	circuits for opens and shorts.

Use signal substitution procedures (par.

1026, test No. 20) to locate trouble.














	
	Symptom
	Probable trouble
	Corrective measures




	ave
	Pilot transmission output out of

limits at REC 62 KC jack.

HIGH

alarm

indication

on

GROUP PANEL that cannot

be removed

by adjustment.

REGULATOR ©— switch

in

MAN

AUTO

position.

or

Normal reading at REC AMP

2 OUT jack.
	Short circuit at output of 12-68 ke am

plifier AR2.
	Use signal substitution procedures (par.

102b, test No. 20) to locate trouble.



	oL Bs
	Incorrect alarm indications for

corresponding output reading

of REC AMP 2 OUT jack; or

LOW

HIGH

permanent

or

alarm; no visual and/or audi

ble HIGH or LOW alarm indi

cation on GROUP PANEL.
	Failure of regulator and alarm unit

a.

Z6.

b. Failure of alarm voltage distribution

paths.
	Replace regulator and alarm unit Z6.

a.

b. If procedure in correction a does not

clear trouble, check for open and

alarm

voltage

short

circuits

in

distribution paths.



	19:
	Synchronizing signal at termi

nals P and F of connector P2

out of limits.
	Failure of a component between 12-68

ke amplifier AR2 output and termi

nals P and F of connector P2.
	Check performance (par. 99).

a.

b. If normal output is obtained

(par.

99), replace tube V1.

If procedure in correction b does not

c.

clear trouble, use signal substitu

No.

tion

(par.

102b,

tests

41

through 44) to localize trouble.



	20.
	Transmission through 60-108 ke

special service receiving cir

cuits, from terminals C and P

of connector J1 to SPECIAL

SERVICE

OUT

60-108KC

binding posts, out of limits.
	Failure of special service switch and as

sociated circuits.
	Check performance (par. 99e) of opera

if normal,

check

tional

tests;

for

shorts and open circuit between ter

minals 14 and 17 of connector J2 and

SPECIAL

SERVICE

60-108KC

OUT binding posts.



	21.
	Transmission through 12-60 ke

special service receiving cir

cuit, from terminals C and P

of connector J1 to SPECIAL

SERVICE

OUT

12-60KC

binding posts, out of limits.
	Failure of special service switch, trans

former T2, or associated circuits.
	Check performance (par. 99b and e).

a.

b. If normal output is obtained in cor

rection a, use signal substitution

procedures (par. 102b, test No. 31)

to localize trouble.



	22.
	65 ke modulation

signal

test

REC AMP 1 from

through

terminals D and R of connec

tor JJ to REC AMP 1 OUT

jack, out of limits.
	Failure of a component between termi

nals D and R of connector J1 and out

put of 12-68 ke amplifier AR1.
	Check circuits from terminal D of

a.

connector J1 to terminals 0 or 3 of

Check

connector

circuits

J3.

from terminal R of connector Jl

to ground.

Check resistors R32 and R33.

b.







102. GROUP PANEL Signal Substitution Chart

Separate GROUP PANEL signal substitution charts are provided for the transmitting direction (a below) and the receiving direction Use the signal substitution charts to supplement the troubleshooting procedures These charts will (b below). outlined in paragraph 101. help determine the defective stage or circuit.

Voltage and resistance measurements taken at the defective stage or circuit will ordinarily isolate the defective part. stitution procedures at any step assumes that all previous steps have been satisfactorily completed. Use the same equipment arrangements in the signal substitution tests as were used in the operational tests. The signal sub-



a. Signal Substitution Chart, Transmitting Direction.













	Test
	Signal generator (for hookup in
	
	Audio level meter probe connections
	
	Audio level meter

normal indication
	Corrective measures



	No.
	circuit, see par.)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	ea




	
	98b
	Terminal 4 of Pl on

modem and am

plifier AR4.
	Terminal 5 of Pl on

modem and am

plifier AR4.
	
	83 | —48.5
	Check circuit from ter

minals A and L of J1

to terminals 4 and 5

OLWiZ.



	
	98b
	Terminal 2 of Pl on

modem and am

plifier_AR4.
	Terminal 1 of Pl on

modem and am

plifier AR4.
	
	37 | —46.5
	a. Perform test No. 3.

b. If normal indication

is obtained in step

modem

check

a,



	
	98a
	Terminal 11 of Pl

on modem and

amplifier AR4.
	Terminal 1 of Pl on

modem and am

plifier AR4.
	120
	—2.5
	and amplifier AR4.

Check circuit from ter

minals H and R of P2

10 and

to terminals

11 of J2.



	
	98b
	Terminal 1 of FL3
	
	
	37 | —50
	a. Cheek

from

circuit

terminals 1 and 2

of J2 to FL3.

b. Check resistors R11

through R13.



	
	98b
	Terminal 3 of FL3
	
	
	387 | —53
	a. Cheek

from

circuit

FL8 to J4.



	
	98b
	Terminal 0 or 3 of

P1 on 12-68ke

amplifier AR8.
	
	
	37 | —54
	b. Check filter FL8.

a. Check

from

circuit

FL8 to J4.

b. Check resistor R14.

c. Check capacitor C3.



	
	| 98b
	Terminal 14 or 17 of

P1 on 12-68 ke

amplifier AR3.
	
	37
	53)
	a. Replace 12-68 ke am-

plifier AR1 or AR2

and repeat test No.

'

Ds

b. If normal indication

is not obtained in

step a, check

for

+200

de

volts

from terminal 9 to

terminal 12 of J4.

c. If normal indication

in step b is not ob

check

tained,

the

+200-volt

distri

bution circuit (fig.

74).

d. Check for 6.3 volts ac

between

terminals

10 and 11 of J4.

e. If normal indication

in step d is not ob- |

check

tained,

the |

6.3-volt

ac distri

bution circuit (fig.

TON

f. Check

the

circuit

from terminal 7 of

J4 to terminal 6 of

J4.

















	
	Signal generator (for hookup in
	
	Audio level meter probe connections
	Audio level meter

normal indication
	
	Corrective measures



	
	circuit, see par.)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	




	
	98h
	TR AMP OUT jack

(tip).
	TR AMP OUT jack

(ring).
	37
	—38.5
	g. Check resistors R15

and R16.

h. Check capacitor C6.

a. Replace 12-68 ke am

plifier AR3 with a

spare 12-68 ke am

plifier or the AR1

or AR2 12-68 ke

and re

amplifier,

peat test No. 8.

b. If normal indication

is not obtained in



	
	
	
	
	
	
	step a, check cir

from

J4

cuit

to



	
	
	
	
	
	
	JZ

c. Check resistors R17



	
	98b
	TR 62 KC jack

(tip).
	TR 62 KC jack

(ring).
	37
	
	and R18.

a. Check

from

circuit

J4 to J13.



	10
	98b
	Nerminal's ots

eee
	=e

Groundee
	37
	
	b. Check resistor R19.

Check

circuit from J4



	11
	98b TR CABLE
	'herminala of 271-2
	2.2 22225

Grounds)
	37
	
	to Z1.



	
	REELS TO

FIRST AN/

TCC-11 in posi

tion 23.

20

17

14

11

8

5

4

Return switch to

position 23.
	
	
	
	| ray e

OrFTCH
	Laecheck

be

circuits

tween Z1 and S6.

CABLE

TR

b. Check

REELS TO FIRST

AN/TCC-11

switch S6.

c. Check

cable

build

ing-out network Z1.



	12
	986
	
	Terminal S of J1
	
	ae on
	Cheek circuit

from Z1

ino) Cale



	13
	98c
	SPL SERV 60-108

KC IN jack (tip).
	SPL SERV 60-108

KC IN jack (ring).
	
	
	a. Check

from

circuit

SPECIAL SERV

ICE 60-108KC IN

binding

posts

Jide

b. Check

R2

resistors

and R38.



	14
	98c
	Terminal 4 of Pl on

modem and am

plifier AR4.
	Terminal 5 of Pl on

|

modem and am

plifier AR4.
	83
	—48.5
	a. Check

from

circuit

SPECIAL

SERV

ICE 60-108KC IN

binding

posts

to

APA:

b. Check

R2

resistors

through R6.



	15
	98d
	SPL SERV 12-60

KC IN jack (tip).
	SPL SERV 12-60

KC IN jack (ring).
	37
	
	Check circuit from SPE

SERVICE

CIAL

12-60KC IN bind

ing posts to J9.

















	
	Test | Signal generator (for hookup in
	Audio level meter probe connections
	
	Audio level meter

normal indication
	
	Corrective measures



	Sh
	Seat Peper)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	




	
	16 | 98d
	Menminal mom seese
	sass. 25

GrounGe
	
	387 | —50
	a. Check

from

circuit

SPECIAL SERV

ICE 12-60KC IN

binding

posts

to

FL8.

b. Cheek

R8

resistors

through R10.



	
	17 | 98e
	TR AMP OUT jack | TR AMP OUT jack

(tip).
	(ring).
	
	68 | —38.5
	a. Replace 12-68 ke am

AR3.

Re

plifier

peat test 17.

b. If normal indication

is not obtained in

step a, check cir

cuit from terminal

minal K and W of

JMO.

c. Check resistors R46

through R48.







b. Signal Substitution Chart, Receiving Direction.

)













	| Test |
	T

Signal generator (for hookup in
	
	Audio level meter probe connections
	
	Audio level meter

normal indication
	Corrective measures



	No.
	circuit, see par.)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	




	
	] | 99a and b and test

No. 1 of b(8).
	'Lemminalelsoi 2.2 22a a Grounds:
	sso

ae

so
	
	68 | —23
	Check circuit from ter

minals C and P of J1

to Zd.



	
	2 | 99a and b and test

No. 1 of b(8).

REC CABLE

REELS TO

FIRST AN/TCC

11 switch in posi

tions:
	Renmin aleorOle 7, pees al GOUn Gea
	eee
	
	eis, See
	a. Check circuits from

Z5 to Sd.

b. Check REC CABLE

REELS TO

FIRST AN/TCC

11 switch S5.

c. Check

cable

build

network

ing-out

Z5.



	
	23

20

17

14

11

8

5

2

Return switch to
	
	
	
	
	



	
	position 23.

3 | 99a and b and test

No. 2 of 6(8).
	REC IN jack (tip)}
	REC IN jack (ring)
	
	68 | —28.5
	a, Check circuits from

Z5 to J15 and Z4.





— ~












	Signal generator (for hookup in |

circuit, see par.
	Positive
	Negative
	Frequency

(ke)
	Ontpat
	Corrective measures

b. If normal indication

is not obtained in

step a, check for

+200

de

volts

from terminal 9 to

terminal 12 of J3.

c. If normal indication

in step 6 is not ob

check

the

tained,

+200-volt

distri

bution circuit (fig.

74),




	
	
	
	
	
	d. Check for 6.3 volts ac

between terminals

10 and 11 of J3.

e. If normal indication

in step d is not ob

check

tained,

the

6.3-volt

ac distri

bution circuit.

f. Check

from

circuit



	
	
	
	
	
	terminal 13 to ter

minals 19 and 16



	
	
	
	
	
	of J3.



	
	
	
	
	
	Check resistor R26.

~s

. Check capacitor C12.



	99a and b and test

No. 3d of 6(8).
	REC 62 KC jack

(tip).
	REC 62 KC jack

(ring).
	68
	
	+3.5 | a. Check

from

circuit

J3 to J10.

b. Check resistor R20.



	Connect regulator

and alarm unit

Z6 to GROUP

PANEL with ex

tension cable 99a

and 6 and test
	Terminal-6 of

regulator and

alarm unit Z6.
	e ee eee
	68
	—3
	Check

R12,

resistors

R18 and R34.



	No. 3 of 6(8).
	
	
	
	
	Check circuit from J3



	No. 3d of 6(8).
	
	
	
	
	to FL1.



	
	
	Grounds]
	
	
	Perform

No.

20

tests

and 32 through 40.



	99g
	Terminal 3 of FL1|
	Ground
	37
	—2
	Check filter FL1.



	
	on modem and
	
	
	
	Check circuit from FL1

to terminals 16 and 19

of J2.



	999
	Terminal 17 of Pl

on modem and

amplifier AR4.
	Terminal 14 of Pl

on modem and

amplifier AR4.
	83
	
	—11.6 | a. Replace modem and

amplifier AR4. Re

peat test No. 24.

b. Perform test No. 25

if normal

indica

tion

not

ob

is

tained in step a.



	
	99a and 6 and test

99g

999
	Terminal 1 of FL1|

Terminals of FList))

Terminal 19 of Pl

amplifier AR4.
	2222

ons |, Grounds.

Ground=

2252 4-222

See

ee

Ground
	68

37

37
	+5

0

—2


















	Test
	:

Signal generator (for hookup in
	Audio level meter probe connections

:
	
	Audio level meter

normal indication
	Corrective measures



	No.
	circuit, see par.)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	
	




	
	
	
	
	
	
	c. If normal indication

is obtained in step

b, and is not ob

tained

in step

+200

check

for

volts de from ter

minal 3 to terminal

6 of J2.

d. If normal indication

in step c is not ob

check the

tained,

+200-volt

distri

bution circuit (fig.

74).

e. Check for 6.3 volts ac

between terminals

7 and 8 of J2.

f. If normal indication

in step e is not ob

check

tained,

the

6.3-volt

ac distri

bution circuit.
	



	
	25 | 99a
	Terminal 10 of Pl

on modem and

amplifier AR4.
	Terminal 11 of Pl

on modem and

amplifier AR4.

-
	120
	
	—2.5 | Check circuit from ter

minals H and R of P2

to terminals 10 and 11

of J2.
	



	
	26 | 999
	DEM OUT jack

(tip).
	DEM OUT jack

(ring).
	
	
	838 | —11.5 | Check circuit from ter-

minals 14 and 17 of J2

DEM OUT

bind

to

ing posts.
	



	
	7Ate || SENG)
	DEM OUT binding

post E83.
	| DEM OUT binding

post K4.
	
	
	83 | —11.5 | Check circuit from ter

minals 14 and 17 of J2

to DEM OUT bind

ing posts.
	



	
	28 | 99g
	DEM OUT ALT

binding post Ed.
	DEM OUT ALT

binding post E6.
	
	
	83 | —11.5 | a. Check

from

circuit

and

terminals

15

18 of J2 to DEM

OUT ALT binding

posts.

b. Check resistor Rl.
	



	
	29 | 999
	Terminal H of P1|
	Terminal R of P1
	
	
	83 | —11.5 | Check circuit from ter

minals 15 and 18 of J2

to terminals H and R

opt EL
	



	
	30 | 99g
	SPECIAL SERVICE|]

60-108KC OUT

binding post E9.
	SPECIAL SERVICE

60-108KC OUT

binding post E10.
	
	
	83 | —11.5 | Check circuit from ter

minals 14 and 17 of J3

to SPECIAL SERV

ICE 60-108KC OUT

binding posts.
	



	
	31 | 99g
	SPECIAL SERVICE|

12-60KC OUT

binding post E138.
	SPECIAL SERVICE

12-60KC OUT

binding post £14.
	OF
	—9
	a. Check

from

circuit

SPECIAL

FL1

to

SERVICE

60KC OUT bind

ing posts.

b. Check

transformer

Tee
	








)) T.0. 31W1-2TCC7~6),














	
	
	Audio level meter probe connections

Test | Signal generator (for hookup in

|
	
	Audio level meter

normal indication

i"

Ne
	Corrective measures



	\
	No.
	circuit, see par.)
	Positive
	Negative
	Frequency

(ke)
	Output

(db)
	




	\
	
	{

44 | 99d
	Terminal F of P2|
	Terminal P of P2
	68
	0
	SS

b. Check

tube

socket

XV1 voltages (TM

11—2139-20,

fig.

Check

13).

resis

tors and capacitors

associated with the

tube socket termi

which

have

nals

abnormal de volt

ages.

Check

tube

socket

XV1

resistances

(TM

11-2139-20,

fig. 13). Check re

sistors and capaci

associated

tors

with

tube

the

socket

terminals

which have abnor

mal resistance in

dications.

d. Check

capacitors

Cll and C13.

a. Cheek

from

circuit



	
	
	
	
	
	
	
	Asbo P2:

b. Check

transformer

T4.
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Figure 63. GROUP PANEL, bottom view with cover rarnowed.


	
	(1) Connect the 600-ohm resistor, modem generator for an output frequency and amplifier and carrier supply test of 68 ke at a voltage of .0022 volt cable assemblies, 200 VOLT POWER measured across terminals 0 and 2 SUPPLY, and 12-68 ke amplifier as of the modem and amplifier test cable




	shown in figure 64. assembly. (2) Connect the signal generator, resis- b. 12-68 Ke Amplifier Gain Test. tors R1 through R38, attenuator, and (1) Connect the voltmeter across ter-






103. 12-68 Ke Amplifier Test transformer T108 to terminals 0 and (fig. 64) 2 of the modem and amplifier test a. Initial Procedures. cable assembly. Adjust the signal


	
	






minals 17 and 19 of the modem and amplifier test cable assembly; voltmeter should indicate 3.25 volts. the +.5


	(2) Connect the voltmeter across minals 15 and 18 of the modem and amplifier test cable assembly; voltmeter should indicate .1 +.02 volt. ter-

	(3) Remove the power from the 200 volt Arrange the multimeter to measure resistance; nect the multimeter to terminals 1 and 2 of the modem and amplifier power supply. con-



test cable assembly. The multimeter should indicate zero resistance.


104, 12-68 Ke Amplifier, Signal Substitution Chart

the ~ 103. stage or circuit. The signal substitution chart is used to supplement the operational tests in paragraph This chart will help isolate a defective Voltage and resistance measurements taken at the defective stage or circuit will usually isolate the defective part. signal substitution procedures at each step are based on the assumption that all previous steps have been completed satisfactorily. initial procedures (par. 98a). The Use the

[image: Figure, page 140]

Figure 64. 12-68 ke amplifier, operational test setup.



105. Regulator and Alarm Unit Z6 Tests (fig. 67)

a. Initial Procedures.


	(1) Connect the 200 VOLT POWER SUP-PLY, 10K-, 20K-, and 1,500-ohm resistors, modem and amplifier and carrier supply test cable assemblies, and regulator and alarm unit Z6 as shown in figure 67.

	(2) Connect the signal generator, resistors R1 through R3, attenuator, and transformer T108 across terminals 0 and 3 of the modem and amplifier test cable assembly. Set the attenuator for a 3-db loss and adjust the output frequency of the signal generator to 68 ke at a voltage of .25 volt measured across terminals 0 and 3 of the modem and amplifier test cable assembly.

	(3) Adjust the ADJ HIGH and ADJ LOW alarm controls to the extreme counterclockwise position.




	b. Regulator and Alarm Unit Z6, Regulator Test.

	(1) Connect the multimeter to REG VOLTS jacks J1 and J2 and adjust the 20K-ohm resistor until the multimeter indicates 3.5 volts de.




	(2) Set the attenuator for a 4-db loss. The multimeter indication should be greater than 5 volts de.




	(3) Set the attenuator for a 2-db loss. The multimeter indication should be less than 2 volts de.




	(4) Set the attenuator for a 3-db loss. The multimeter indication should return to about 3.5 volts de.




	c. Regulator and Alarm Unit Z6, Alarm Test. Arrange the regulator and alarm circuit for testing as described in a@ above.

	(1) Connect the multimeter to terminals 1 and 16 of the modem and amplifier test cable assembly. Operate and hold the ALARM TEST switch to the 1 HIGH position; adjust the ADJ HIGH control until the multimeter






[image: Figure, page 141]

Figure 65. 12-68 hee amplifier (part of GROUP PANEL), top view.

indicates zero resistance. Release the ALARM TEST switch; the multimeter should indicate infinite resistance.


	(2) Connect the multimeter to terminals 1 and 18 of the modem and amplifier test cable assembly. Operate and hold the ALARM TEST switch to the 2 LOW position; adjust the ADJ LOW control until the multimeter indicates zero resistance. Release the ALARM TEST switch; the multimeter should indicate infinite resistance.

	(3) Set the attenuator for a 5-db loss. Connect the multimeter to terminals 1 and 2 and then to terminals 1 and 11 of the modem and amplifier test cable assembly; the multimeter should




	indicate zero resistance for both connections.

	(4) Set the attenuator for a 3-db loss. Connect the multimeter to terminals 1 and 13 of the modem and amplifier test cable assembly; the multimeter should indicate infinite resistance.

	(5) Set the attenuator for a 1-db loss. Connect the multimeter to terminals 1 and 16, then 1 and 5, and then 1 and 8 of the modem and amplifier test cable assembly; the multimeter should indicate zero resistance in each test.

	(6) Set the attenuator for a 3-db loss. Connect the multimeter across terminals 1 and 16 of the modem and amplifier test cable assembly; the



[image: Figure, page 142]

Figure 66. 12-68 ke amplifier (part of GROUP PANEL), bottom view.

multimeter should indicate infinite resistance.



106. Regulator and Alarm Unit Z6 Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in regulator and alarm unit Z6. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). Normal tube socket voltage and resistance measurements are provided in TM 11—2139-20, figure 15. Prepare regulator and alarm unit Z6 for troubleshooting tests as described in paragraph 105a.









	Symptom
	Probable trouble
	Corrective measures




	1. Improper voltage at REG VOLTS

All de and ac power

jacks.

voltages normal at P1, and the

ac input voltage normal at T1.
	Defect in regulator circuit
	Measure

Check tubes V1 through V5.

de voltages and resistances at tube

sockets XV1 through XV3 (TM 11-

2139-20, fig. 15).

If this does not lo

cate the trouble, apply signal substi

tution procedures (par. 107, tests No.

1 through 5 and 9).



	2. Proper voltage at REG VOLTS

jacks, improper alarm

circuit

All de and ac power

behavior.

voltages are normal at Pl, and

ac input voltage normal at T1.
	Defect in alarm circuit
	Check tubes V1 through V5.

Measure

de voltages and resistances at tube

sockets XV1, XV4, and XV5

(TM

11-2139-20, fig. 15).

If this does not

locate the trouble, apply signal sub

stitution procedures

(par. 107, tests

No. 6 through 8 and 10 through 13).













	Symptom
	Probable trouble
	Corrective measures




	jacks, improper alarm behavior.

All de and ac power voltages

Acinput voltage

normal at Pl.

normal at T1.
	3. Improper voltage at REG VOLTS | Defect in both alarm and regulator cir

cuits.
	Check tubes V1 through V5.

Measure

de voltages and resistances at tube

socket (TM 11-2139-20, fig. 15).

If

this does not locate the trouble, apply

signal substitution

procedures

(par.

107, tests No. 1 through 13).







107. Regulator and Alarm Unit Z6 Signal Substitution Chart

The following signal substitution chart is used to supplement the troubleshooting chart (par. 106). This chart will help isolate the defective stage or circuit. Voltage and re sistance measurements taken at the defective stage or circuit should isolate the defective part. The signal substitution procedures at any step are based on the assumption that all previous steps were satisfactorily completed. Use the voltmeter for ac measurements and the multimeter for dec measurements.













	
	
	
	Voltmeter or multimeter
	
	
	



	Test No.
	Conditions
	Connections
	
	Indication (volts)
	Corrective measures



	
	
	Positive probe
	Negative probe
	
	
	




	1|
	Perform initial proce-

dures (par. 105) for ac

measurements.
	Terminal 6 of trans- | Ground

former T1.
	
	es =

SOraCa
	Check transformer T1.

a.

b. Cheek

from

wiring

Pl _ to

connector

transformer T1.

Check resistor R1.

c.

d. Check

from

wiring

transformer

T1

to

filter FL1.
	



	2a
	a Same

as for test No. 1|
	Terminal 8 of filter

FLI1.
	Grounds:
	'301aCa eee
	Same as d above.
	



	38|
	Same as for test No. 1|
	Terminal 1 of filter

FL1.
	Grounds

a2.

322
	550 ACaaae=
	Check filter FL1.

a.

b. Check resistor R2.

Check wiring for short

c.

circuits.
	



	4|
	Same as for test No. 1|
	Terminal 1 of tube

socket XV1.
	Ground
	ee

SDD aCe
	Check resistor R3 and wir

ing.
	



	
	5| Same as for test No. 1|
	Terminal 5 of tube

eee

socket XV1.
	Ground 222 22=
	Cixi oa 59

DASA
	Ale Check

R5

and

resistors

R4 and capacitor C2.
	



	
	seo

6|*oalmerasom testuN

Or
	aem ese
	Grounds. eens

ee
	See

YAM

OM x
	Check capacitor

C8 and

wiring.
	



	7|
	Same as for test No. 1|
	Terminal 3 of tube

socket X V4.
	GOUT
	2 oaeee

S"acr
	Check resistor R16.
	



	8|
	Same as for test No. 1}
	Terminal 4 of tube

socket XV4.
	22.

Ground]
	7.5 ac|
	Check resistors

R22 and

R21, and capacitors C9

and C10.
	



	9|
	Same as for test No. 1,

except measurement is

de.
	Terminal 2 or 8 of

tube socket XV3.
	Ground=2o2 48
	355 (Cae
	Check

R9

and

resistors

R33 and capacitors C5

and C6.
	



	10|
	Same as for test No. 9,

with HIGH and LOW

alarm controls in ex-

treme counterclock

wise position and

switch S1 in normal

position.
	Terminal 4 of tube

socket XV5.
	sae

Grounda=
	wo 2

IDM

Kee.
	Check resistor

R26, and

capacitors C9, C11, C12,

and C15.
	

















	
	
	Voltmeter or multimeter
	
	
	
	



	Test No.
	Conditions
	Connections
	Friston Wane
	Corrective measures
	



	
	
	Positive probe
	Negative probe
	
	




	11|
	Same as for test No. 10, | Terminal 4 of tube

with switch S1 de-

pressed to test HIGH

position.
	socket XV5.
	. 5=.

Ground:
	115 de or

slight in-

crease rela

tive to

reading in

test No. 10.
	Check switch S1 and wir

ing.
	



	12|
	Same as for test No. 10|
	Terminal 6 of tube

socket XV5.
	Grounds

sane se.
	102d Cae
	Check capacitor C13 and

wiring

to tube

socket

XV5.
	



	13|
	Same as for test No. 10, | Terminal 6 of tube

with switch S1 de-

pressed to test LOW

position.
	socket XV5.
	Grounds] — =
	105 de or

slight in-

crease rela- | c.

tive to

reading in

test No. 12.
	Check switch S1.

a.

b. Check resistor R14.

Check wiring to switch

Sl.
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Figure.70. Regulator and alarm unit Z6 (part of GROUP PANEL), side view.



108. Modem and Amplifier Unit AR4 Tests

(fig. 71)


	a. Initial Procedures.

	(1) Connect the two 1385- and one 600 ohm resistors, 200-ohm variable resistor, modem and amplifier and carrier supply test cable assembly, modem and amplifier unit AR4, and the 200 VOLT POWER SUPPLY as shown in figure 71.




	(2) Connect signal generator No. 1 to terminals 10 and 11 of the modem and amplifier test cable assembly. Adjust the signal generator for an output frequency of 120 ke at an output level of —2.5 db measured across terminals 10 and 11.




	(3) Connect signal generator No. 2, resistors R1 through R3, attenuator, and transformer T107 as shown in figure 71.




	b. Modem and Amplifier Unit AR4, Transmitting Test.

	(1) Set the attenuator for a 40-db loss. Connect signal generator No. 2 with associated components (a(3) above) to terminals 4 and 5 of the modem and amplifier test cable assembly. Adjust the signal generator for an







	output frequency of 83 ke at an output level of —48.5 db measured across terminals 4 and 5.

	(2) Connect the audio level meter across terminals 1 and 2 of the modem and amplifier test cable assembly. Arrange the audio level meter to measure a frequency of 37 ke at a level of --46.5 = lah

	c. Modem and Amplifier Unit AR4, Receiving Test.

	(1) Replace transformer T107 (a(3) above) with transformer T108.




	(2) Connect signal generator No. 2 with associated components to terminals 19 and 16 of the modem and amplifier test cable assembly. Set the attenuator for a 0-db loss. Adjust the signal generator for an output frequency of 37 ke at output level of —10 db measured across terminals 19 and 16.




	(3) Arrange the audio level meter to measure a frequency of 83 ke at a level of —3.5 db. Connect the audio level meter across terminals 14 and 17, and then 15 and 18 of the modem and amplifier test cable assembly. The audio level meter should indicate —3.5 +£1.5 db for each measurement.






[image: Figure, page 149]

Figure 71. Modem and amplifier unit AR4 (part of GROUP PANEL), operational and final test setup.



109. Modem and Amplifier Unit AR4 Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in modem and amplifier unit AR4. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). Voltage and resistance measurements of this stage or circuit should isolate the defective part. Normal tube socket voltage and resistance measurements appear in TM 11-—2139-20, figure 16.









	Symptom
	Probable trouble
	Corrective measures




	1. No transmission through modem

and amplifier AR4 in transmit

ting and receiving directions.

2. No transmission through modem

and amplifier AR4 in transmit

ting direction.

3. No transmission through modem

and amplifier AR4 in receiving

direction.
	Failure of 120-ke carrier distribution

circuits.

Failure of transmission circuits between

terminals 4 and 5 and terminals 1 and

and 2 of connector Pl.

Failure of transmission circuits between

terminals 16 and 19, and terminals 14

and 17 of connector Pl.
	Use signal substitution procedures (par.

110, tests No. 2 and 5) to localize

trouble.

Use signal substitution procedures (par.

110, test No. 1) to localize trouble.

Check tube socket XV1 and XV2 volt

Use signal substitution proce

ages.

dures (par. 110, tests No. 3 through

14) to localize trouble.







110" Modemband «Amplifier Unit. AR4, Signal Substitution Chart

The following signal substitution chart is used to supplement the troubleshooting procedures in paragraph 109. This chart will help isolate the defective stage or circuit.

Voltage and resistance measurements taken at the defective stage or circuit should isolate the defective part. Follow the signal substitution procedures in the order given. These tests require the same equipment test setup as the operational tests (par. 108).












	Test No.
	
	Audio level meter probe connections
	Audio level meter indication
	Corrective measures



	
	Positive
	Negative
	Frequency (ke) | Output (db)
	
	




	if ae oe
	Terminal 2 of connector

Pe
	Terminal 1 of connector

ipl.
	37
	—46.5 | a.
	Check circuit from termi

nals 10 and 11 of con

nector Pl to transform

ers T3 through T6.

b. Check circuit from termi

nals 4 and 5 of connector

P1 to terminals 1 and 2

of connector P1 (fig. 8).

Check transformers T3 and

c.

T4.



	Denes
	Terminal 2 of trans

former T3.
	Terminal 2 of trans

former T4.
	120
	—2.5
	d. Check varistor CR1.

Check circuit from terminals

10 and 11 of connector Pl

to transformers T3 through

T6 (fig. 8).



	
	Baty scetcs: Terminal 4 of trans

former T6.
	eae
	37
	—36
	Check circuit from terminals

16 and 19 of connector Pl

to transformer T6 (fig. 8).



	Ame Sie.
	Terminal 4 of trans

former T5.
	aes
	83
	—44
	Perform test No. la.

a.

b. Check

circuit from

trans

former T6 to transformer

T5 (fig. 8).

Check transformers T5 and

c.

AM

d. Check varistor CR2.



	ae
	Terminal 2 of trans

former T6.
	Terminal 2 of trans

former T5.
	120
	
	—2.5 | Check

circuit from terminals

10 and 11 of connector Pl

to transformers T3 through

T6 (fig. 8).





T.O. 3LW1-2TCC7-64













	Test No.
	
	Audio level meter probe connections
	Audio level meter indication
	Corrective measures



	
	Positive
	Negative
	Frequency (kc)
	Output (db)
	
	




	Selene ets
	Terminal 3 of filter FL1|
	Ground
	83
	=A

Ries)
	Check

circuit from trans

former T5 to filter FL1

(fig. 8).

Check

R13

and

resistors
	



	[ies
	Terminal lof fiterie lee cle GP OU
	eee

G sepa
	83
	—5l
	R14.

Check

from

circuit

filter

FL1

to transformer

T2

(fig. 8).

b. Check inductor L1.
	



	8 seen
	Terminal 1 of trans-

former T2.
	eee,

GOUT

eee
	83
	ML
	Check capacitor C10.

c.

Check filter FL1.

Check circuit

from

=

filter

FL1

to transformer

T2

(fig. 8).
	



	Oriana
	Terminal 6 of trans-

former T2.
	Ground s2'2222e2 = ee
	83
	= 37
	Check inductor Ll.

Check capacitor C10.

Check

associated

circuits

with terminals 5 and 6 of

transformer T2 (fig. 8).

Check resistor R12.
	



	2

TOS.
	Terminal 1 of network

Zl.
	Soe

2

Ground?

2
	83
	said:
	Check transformer T2.

Check

tube

voltages

at

XV2

(TM

socket

11-

Check

2139-20, fig. 16).

and

capacitors

resistors

with

tube

associated
	



	
	
	ae
	
	
	terminals

socket

that

have abnormal dc volt

ages.

Check resistances

at tube

XV2

(TM

socket

11-

Check

2139-20, fig. 11).

and

capacitors

resistors

associated with the tube

terminals

socket

that

have abnormal resistance

indications.
	



	ieee
	Terminal 3 of network

Zl.
	Ground].
	83
	—14
	Perform test No. 12.

Perform tests No. 10 and

i.
	



	12 Spseen
	Terminal 6 of trans-

former T1.
	ese

eee

Ground 2225
	83
	+22
	Check network Z1.

Check

tube

voltages

at

a.

XV1

(TM

socket

11-

Check

2139-20, fig. 16).

and

resistors

capacitors.

associated

with

tube

socket

terminals

that

have abnormal

de volt

age.

Check resistances

at tube

XV1

(TM

socket

11-

Check

2139-20, fig. 16).

and

capacitors

resistors

tube

associated

with

terminals

socket

that

have abnormal resistance

indications.
	





(

111. GROUP PANEL, Dc Resistance c. Regulator and Alarm Unit Z6. of Transformers, Coils and



b. 12-68 Ke Amplifier.



d. Modem and Amplifier AR4.

[image: Figure, page 153]

Figure 72. Modem and amplifier unit ARS (part of GROUP PANEL), top view.

[image: Figure, page 154]

Figure 73. Modem and amplifier umt AR4 (part of GROUP PANEL), bottom view.

Figure 74. GROUP PANEL, B+ distribution diagram. (Contained in separate envelope)




Section V. JUNCTION PANEL (PART OF AMPLIFIER-PILOT REGULATOR AM-707/TCC-7)


112. JUNCTION PANEL Troubleshooting Data









	
	Description




	
	JUNCTION PANEL, sche

matic diagram.
	



	
	JUNCTION

PANEL,

bot

tom

view,

location

of

parts.
	



	
	JUNCTION

PANEL,

top

view, location of parts.

JUNCTION

PANEL,

wir

ing diagram.
	



	116
	JUNCTION PANEL, de re

sistance of transformer.
	







113. Carrier Circuit Tests (fig. 75)


	a. Initial Procedures.

	(1) Connect the junction panel test cable assembly, 135-ohm resistor, and the JUNCTION PANEL as shown in A, figure 75.




	(2) Connect the signal generator, resistors Rl through R38, attenuator, transformer T108, carrier test cable assembly, and 600-ohm resistor as shown in B, figure 75.




	b. Carrier Transmitting Circuit Test.

	(1) Set the attenuator for a 0-db loss; adjust the signal generator for an output frequency of 30 ke at an output level of .755 volt measured across terminals F and S with terminal S as ground.




	(2) Connect the voltmeter across terminals 1 and 2 of the junction panel test cable assembly (A, fig. 75). The voltmeter should indicate .34 +.05 volt.




	c. Carrier Receiving Circuit Test.

	(1) Replace transformer T108 above) with transformer T107. (a(2)




	(2) Connect the signal generator and the associated components across terminals 3 and 4 of the junction panel test cable assembly as shown in A, figure 75. Adjust the signal generator for an output frequency of 37 ke at an







	output level of .185 volt as measured across terminals 3 and G (ground).

	(3) Connect the voltmeter across terminals C and P of the carrier test cable assembly (B, fig. 75); the meter should indicate .7 +.1 volt.





114. Order Wire Circuit Tests


	a. Initial Procedures.

	(1) Connect the junction panel test cable assembly, 135-ohm resistor, and the JUNCTION PANEL as shown in A, figure 75.




	(2) Connect the signal generator, resistors Rl through R38, attenuator, transformer T108, carrier test cable assembly, and 301- and 1,300-ohm resistors as shown in C, figure 75.




	b. Order Wire Transmitting Circuit Test.

	(1) Set the attenuator for a 0-db loss and adjust the signal generator for an output frequency of 3 ke at an output level of .775 volt measured across terminals L and M of the carrier test cable assembly.




	(2) Arrange the voltmeter to measure .25 volt. Connect the voltmeter to terminals 1 and 2 of the junction panel test cable assembly (A, fig. 75). The voltmeter should indicate .25 +.05 volt.




	c. Order Wire Receiving Circuit Test.

	(1) Connect the signal generator, resistors Rl through R3, attenuator, and transformer T107 to terminals 3 and 4 of the junction panel test cable assembly (A, fig. 75). Adjust the output level of the signal generator to .185 volt measured across terminals 3 or 4 and G (ground).




	(2) Adjust the voltmeter to measure .57 volt. Connect the voltmeter across terminals F and S of the carrier test cable assembly (B, fig. 75) with terminal S as ground. The voltmeter should indicate .57 +.07 volt.








115. Miscellaneous Continuity Tests

a. Use the chart in b(3) below to check the continuity of the circuits not checked when

[image: Figure, page 156]

Figure 75. JUNCTION PANEL, operational test setup.

perform tests (pars. 113 and 114). ing the carrier and order wire circuit The procedure for checking the 200-volt distribution circuit is covered tests, co JUNCTION PANEL as through PANEL in ¢ below. To make the continuity nnect the test cable assemblies to the indicated in (1) (4) below. Refer to the JUNCTION schematic diagram (fig. 18).


	(1) Connect the supply test cable assembly to connector J101.

	(2) Connect the connector test cable assembly to connector J102.

	(3) Connect the carrier test cable assemblies to connector P101, P102, P104, or P105, as required during the tests.

	(4) Connect the carrier supply test cable assembly to connector P1038.

	b. The chart in (3) below outlines the continuity m easurements. Use the multimeter to make these measurements as follows:

	the terminals in a horizontal row. isk in the ground column.







	The multimeter should read zero resistance. An asterisk in the ground column indicates that a measurement must also be made between the terminals and chassis ground. The multimeter should read zero resistance.

	(2) Measure the resistance, where applicable, between the a and 0b lead for each test. The multimeter should read infinite resistance for measurement except for test No. 14, K and W of the carrier test cable assembly connected to P104, which should indicate 135 ohms.

	(3) Measure the resistance between the terminals of one test number and the terminals of the other test numbers. The multimeter should read infinite resistance except in cases where both terminals being measured are connected to chassis ground. Ground (1) Measure the resistance between all connections are indicated by an aster-
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	c. Use the following procedure to check the cable assembly. The multimeter 200-volt circuit in the JUNCTION PANEL.

	(1) Connect the supply test cable assembly to connector J101.




	(2) Connect a carrier test cable assembly to connector P101.




	(3) Connect the multimeter between terminal A of the supply test cable assembly and terminal V of the carrier test cable assembly. The multimeter should read zero resistance.




	(4) Repeat (1) through (38) above with the carrier test cable assembly connected to P102, P104, and P105. The multimeter should read zero resistance for each test.




	(5) Connect the multimeter between terminal K of the supply test cable assembly and chassis ground. The multimeter should read zero resistance.




	(6) Connect the multimeter between terminals A and K of the supply test






should read infinite resistance.



116. JUNCTION PANEL, Dc Resistance of Transformers



117. JUNCTION PANEL Troubleshooting Chart

The chart below is supplied as an aid in locating trouble in the JUNCTION PANEL. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-—2139-20). ble has been localized to a defective circuit, continuity and resisistance measurements of the circuit should ordinarily be sufficient to isolate the defective part. Once the trou-










	
	Symptom
	Probable trouble
	Corrective measures



	
	open

1. Short

circuit

circuit

or

through distribution paths.
	Failure of circuit in distribution path
	Check for open or short circuit to local

ize faulty distribution path.




	2.
	Improper 37-ke test signal level

at terminals 1 and 2 of junction

panel test cable assembly.
	Failure in circuit between terminals F

and S of connector P105 and spiral

four connector J103 female terminals.
	Use signal substitution procedures (par.

118, tests No. 1 through 3) to localize

trouble.

:



	3.
	Improper 37-ke test signal level

at terminals 3 and 4 of junction

panel test cable assembly.
	Failure in circuit between spiral-four

connector J103 male terminals and

terminals C and P of connector P105.
	Use signal substitution procedures (par.

118, tests No. 4 through 8) to localize

trouble.





4. Improper 3-ke test signal level at terminals 1 and 2 of junction panel test cable assembly.

5. Improper 3-kce test signal level at terminals 3 and 4 of junction panel test cable assembly.

Failure in circuit between terminals L and M of connector P101 and spiralfour connector J103 female terminals. Failure in circuit between spiral-four connector J103 male terminals and terminals F and S of connector P101.

Use signal substitution procedures (par. 118, tests No. 9 through 11) to localize trouble.

Use signal substitution procedures (par. 118, tests No. 12 through 14) to localize trouble.



118. JUNCTION PANEL Signal Substitution Chart

Use the signal substitution chart below to supplement the troubleshooting chart outlined This chart will help to determine the defective circuit in the JUNC-TION PANEL. Continuity and resistance in paragraph 117.

measurements should then be sufficient to isolate the defective part. Follow the signal subtests (pars. 11 stitution procedures in the order given. location of parts on the JUNCTION PANEL, refer to figures 76 and 77. These tests are set up in the same manner as the operational For 3 and 114).












	
	Test No. | For SG,71/FCC hookup |_
	
	Voltmeter connections
	Meter
	Corrective measures



	
	in circuit see par.

|
	Positive probe
	2a

Negative probe
	indication
	




	2
	ee

| US Oi
	Terminal 5 of filter

FL101.
	aa

Grounds.

see
	
	.775 | Check circuit from termi

nals F and § of connec

tor P105 to filter FL101.



	
	ate' NW Talis Gaewes yan 2 ee ae Terminal 1 of
	filter

FL101.
	26

Grounds

eee
	.83
	Check protector E101.

a.

Check filter FL101.

b.



	Soho
	TSbeas. 2 oe
	Terminal 1 of the junc-

tion panel test cable

assembly.
	Terminal 2 of the junc

tion panel test cable

assembly.

ae
	34
	Check circuit from fil

a.

ter FL101 to connec

tor J103.

b. Check protector E108.

Check

transformer

c.

TOs



	Aish
	L3G ae

ath eh ge or
	Terminal 1 of trans-

former T102.
	(POUNCE

see
	
	.185 | Check

from

circuit

con

nector

J103

trans

to

former T102.



	
	ESA ceimhal le al bro Vine, 2 amet aed
	Terminal 4 of trans-

former T102.
	ae

ee

Grounds.

+e

=
	
	.185 | Check

from

con

circuit

J103

nector

to trans

former T102.



	Ce

erp
	Jw

SILUS Yeu lds
	ee Terminal 1 of filter

FL102.
	Ground ss4.

aeeh ae
	MZ,
	Check

from

circuit

a.

transformer T102 to

filter FL102.

Check protector E102.

b.



	ite
	
	EB Ce are tees a Terminal 5 of filter

FL102.
	eee

Ground 42522
	tye
	Check filter FL102.



	Boho
	RO Cla 7a aes
	Terminal C of the car-

rier test cable assem-

bly.
	Terminal P of the car

rier test cable assem

bly.
	atl
	Check

circuit from filter

FL102

C

to terminals

P

and

connector

of

P105.



	See
	ee oe

aaa a
	Terminal 8 of filter

FL101.
	Se eee

Ground ses) ae
	. 755
	Check circuit from termi

nals M and L of plug.

101 to filter FL101.





[image: Figure, page 161]

Figure 76. JUNCTION PANEL, bottom view,

[image: Figure, page 162]

Figure 77. JUNCTION PANEL, top view.




Section VI. TELEPHONE TEST SET TS—760/TCC-7 (PART OF RECEIVER-TRANSMITTER TEST SET GROUP OA-443/TCC-7)


119. TEST PANEL Troubleshooting x Fe ig. No. Par. No. Description Data









	Fig. No.
	Par. No.
	Description




	SO

ee seals
	ae ae ea
	Telephone Test Set TS-760/

TCC-7,

removed,

cover

bottom view.



	STs
	ee.

ae

ee
	IF amplifier AR1 and flat

amplifier AR22 top view.



	88 Reet eee
	ae

ees a
	Flat amplifier AR2, bottom

view.



	2a ee. |S

89257
	
	AR2,

Flat

amplifier

side

view.



	Lb5e 22 eae
	er

eee

oe
	Telephone Test Set TS—760/

TCC-7, wiring diagram.



	22

156.322
	eee

oe ele
	IF amplifier AR1, wiring dia

gram.



	DST 2 See

Sa
	gee

ee
	Flat amplifier AR2, wiring

diagram.



	
	134a
	Telephone Test Set TS—760/

TCC-7,

dec resistance

of

transformers

and_

coils,

main chassis.



	
	1346
	IF amplifier AR1, de resist

ance of coil.



	
	184c | Flat
	AR2,

amplifier

de re

sistance of coil.







120. TEST PANEL Test Setup Procedures

Follow the procedures given below to prepare the TEST PANEL for troubleshooting.


	a. Test Cable Assembly Connections. Connect the resistors, test cable assemblies, 200 VOLT POWER SUPPLY, and TEST PANEL as shown in figure 78.

	b. Test Signal Source Connections. Connect the signal generator, resistors Rl through R3, attenuator, transformer T107, and the 135-ohm resistor to terminals T and R of the test jack assembly as shown in figure 78.

	c. Test Lead Connections. Connect test leads A and B to the test plug assembly as shown in figure 78.




	d. Test Signal Requirements. Adjust the output frequency and the output level of the signal generator to the limits specified in the troubleshooting chart (par. 122). Follow the procedure given below when adjusting the output of the signal generator.

	(1) Disconnect the TEST PANEL measure plug or test plug assembly from the test jack assembly.




	(2) Connect the frequency meter across the input leads of the attenuator. Adjust the output frequency of the signal generator to the frequency specified in the troubleshooting chart.




	(3) Connect the voltmeter across the 135 ohm resistor connected to the test jack assembly. Set the attenuator for a 0-db loss. Adjust the output level of the signal generator to the voltage specified in the troubleshooting chart.




	(4) Connect the test jack to the TEST PANEL circuits and set the attenuator to the loss specified in the troubleshooting chart.








121. TEST PANEL Troubleshooting Chart, General

The following troubleshooting charts (pars. 122-124) are supplied to aid in locating trouble in the TEST PANEL flat amplifier AR2, and IF amplifier AR1. The charts list the symptoms which the repairman may observe while performing the tests listed in the test column. <A tube check and voltage and resistance measurements at the defective stage or circuit will usually isolate the defective part. Normal tube socket voltage and resistance measurements appear in TM 11-2139-20, figures 7 through 9.

Figure 78. TEST PANEL, operational and final test setup.

(Contained in separate envelope)



122. TEST PANEL Troubleshooting Chart










	Test
	Symptom
	Probable trouble
	Corrective measures




	1. Operate MEASURE switch | TEST PANEL meter M1

to 200 VOLTS and ob

serve TEST PANEL

meter indication (nor

mal indication between

—.5 db and +.5 db).
	gives no indication.
	a. Open circuit in 200-

volt wiring.
	a. Check for 200 volts* be

tween terminal 2, sec

tion 2, of MEASURE

switch S1 and chassis

ground (fig. 29).

If no

reading

obtained,

is

check wiring.














	Test
	Symptom
	Probable trouble
	Corrective measures




	
	
	b. MEASURE switch

defective.
	b. Check for 200 volts be

tween terminal 11, sec

tion 2, and terminal 11,

1, of MEAS

section

URE

switch

Sl.

If

200-volt reading is not

obtained,

check

the

MEASURE

switch.



	
	
	c. Resistor R11 or R12

defective.
	c. Check resistors R11 and

R12

ohm

with

an

Replace

meter.

de

fective parts.



	
	
	. Meter M1 defective

Q
	d. Check meter M1 by sub

stituting meter known

to be good; replace if

defective.



	2. Operate MEASURE switch

to 200 VOLTS and ob

serve TEST PANEL
	TEST PANEL meter gives

an indication below —.5-

db or above +.5-db scale
	. Resistor R11 or R12

a

defective.
	a. Check resistors R11 and

Replace if de

R12.

fective.



	meter indication (nor

mal indication between

—.5 db and +.5 db).
	markings.
	b. Meter M1 defective.
	b. Check meter M1 by sub

stituting meter known

to be good; replace if

defective.



	3. Operate MEASURE switch

to 600 VOLTS.

Check

to see that no voltage is

applied to terminal A of

power test cable assem

Observe

bly (fig. 78).

TEST PANEL meter

(No indica

indication.

tion should be observed.)
	TEST PANEL meter gives

an indication with no

voltage applied to termi

nal A of TO JUNCTION

PANEL connector J2.
	MEASURE switch de

fective.
	Check for short circuit be

tween terminals 2 and 4,

section 2, of MEASURE

switch 81.

If short cir

replace

the

cuit

exists,

switch.



	4a. Operate MEASURE

switch to 200 VOLTS

and observe TEST

PANEL meter indica

tion (normal indication

between —.5 db and

+.5 db).
	TEST PANEL meter M1

indicates between —.5-

db and +.5-db scale

markings for test a, but

TEST PANEL meter

gives no indication for

test b.
	a. Open circuit between

terminal A of TO

JUNCTION

PANEL connector

J2 and MEASURE

switch.

4
	a. Check for 200 volts be

tween terminal 4, sec

tion 2, of MEASURE

switch S1 and ground.

If 200-volt reading is

obtained,

check

not

from

terminal

wiring

A of connector J2 and

the switch.



	b. Operate MEASURE

switch to 600 VOLTS.

Connect clip lead from

terminal A to terminal

V of power test cable

assembly (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication between

—.5 db and +.5 db).
	eee ee ae ee ee ee ew ee ee we ewe ee ee
	b. MEASURE switch

defective.
	b. See correction 1b.



	Remove clip leads.

5. Operate MEASURE switch

to TRANSMISSION.

Operate MEASURE SE

LECTIVE switch to

OFF.

Operate MEASURE NON

SELECTIVE switch to

CHECK 1 KC CHECK
	TEST PANEL meter indi

cates an output with no

test input.
	Flat amplifier AR2 oscil

lating.
	Use

troubleshooting

chart

(par. 123) to check

flat

amplifier AR2.














	Test
	Symptom
	Probable trouble
	Corrective measures




	Make no connection to

measure plug.

Observe TEST PANEL

meter indication. (No in

dication should be ob
	
	
	



	served.)

6. Operate MEASURE switch

to TRANSMISSION.

Operate MEASURE NON

SELECTIVE switch to

OFF.

Operate MEASURE SE

LECTIVE switch to
	TEST PANEL meter indi

cates an output with no

The indica

test input.

tion is not present when

CARR OSC tube V2 is

removed from its socket.
	a. Shields missing or loose.
	a. Check

that

to

see

all

shields are present and

connected.

tightly

Check to see that IF

amplifier AR1 and flat

amplifier AR2 are se

curely in place.



	any position.

Make no connection to

measure plug.
	
	b. Defect in carrier oscil

lator circuit.
	b. Use

substitution

signal

test (par. 127) to iso

late faulty part.



	Observe TEST PANEL

meter indication.

(No

meter indication should

be observed.)

a=
	
	c. Defect in varistor

CRI, filter FL2, or

filter FL3.
	c. Check varistor CR1 and

FL2

FL3

and

filters

one at a time, recheck

ing each time for the

troublesymptom.

Re

place defective part.



	a

(Gf Oalnlelas LeStale
	a. Indication for test 5

normal.
	IF amplifier AR1 oscil

lating.
	Use

troubleshooting

chart

check

IF

124)

(par.

to



	see

DeSame.as test. Oe

= ee
	b. Abnormal indication for

test 6 persists after

removal of CARR

OSC tube V2.
	
	amplifier AR1.



	8. Operate MEASURE switch

to TRANSMISSION.

Operate MEASURE SE

LECTIVE switch to

OFF.

Operate MEASURE NON

SELECTIVE switch to

CHECK 1 KC CHECK

HF.

Operate SEND switch to

CHECK GAIN CHECK

HF.

a. Insert measure plug into

CHECK HF jack.

Operate HF control to ob

tain 0-db indication on

TEST PANEL meter.

b. Insert measure plug into

CHECK 1 KC jack.

Operate 1 KC control to

obtain 0-db indication

on TEST PANEL me
	Inability to adjust HF con

trol for 0-db indication

on TEST PANEL meter

for test a, and inability

to adjust 1 KC control

for 0-db indication on

TEST PANEL meter for

If either part of

test b.

test indicates normal op

eration, and other part

indicates trouble, refer

to tests 16 and 17.
	Defect in rectifier circuit

Wek
	Use signal substitution pro

cedures

(par. 126) to lo

calize trouble and to find

the defective

Re

part.

place defective part.



	ter.

9. Same as test 8a.

Measure

the ac voltage across

R and D

terminals

(ground) of transmission

test cable assembly (fig.

(Normal indication

78).

should be between .049

and .062 volt.)
	The HF control can be ad

justed to obtain 0-db

indication on TEST

PANEL meter, but volt

age measured is less than

.049 volt or greater than

.062 volt.
	Defect between TO TS-—

712/TCC-11 TEST

SET connector J5 and

CHECK HF jack J6.
	Check

R46,

R45,

resistors

and R80

and

wiring

to

R of connector

terminal

Replace defective

J5.

part.















	
	
	i
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	Test
	
	Symptom
	Probable trouble
	Corrective measures



	10. Measure the resistance be

tween terminals D and

L and between D and A

of transmission test cable

assembly (fig. 78). (Nor

mal indication should be

between 612 and 748
	
	Resistance measured is less | Resistor R24 defective

than 612 ohms or greater

than 748 ohms.
	
	Check resistor R24 and re

place if defective.




	ohms.)

11. Adjust frequency and out

put of test jack (par.

120, fig. 78) to 68 ke

and .775 volt.

Set the attenuator for 46-

db loss.

Operate the controls as

outlined in test 8.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor
	
	TEST PANEL meter indi

cates less than —.5 db or

more than +.5 db.
	Defect in rectifier V3

circuit.
	Use signal substitution pro

cedures

(par. 126) to lo

calize trouble and to locate

Re

defective

the

part.

place the defective part.



	mal indication, 0 db +.5

db).

If test 11 is satisfactory

12.

(TEST PANEL meter
	
	TEST PANEL meter indi

cates less than —.5 db or
	Defect in 5db section of

ATTENUATOR
	Check resistors R25 through

AT

R27,

and

wiring,



	indicates between —.5

and +.5 db), adjust the

output of the signal gen

erator to obtain a 0-db

indication on the TEST

PANEL meter.

Check the attenuator loss

to 41 db.

Operate the 5db push but

ton of the ATTENU

ATOR switch.

Observe TEST PANEL

meter indication (nor

mal indication, 0 db
	
	more than +.5 db.
	switch.
	TENUATOR

switch

S82

Replace

79).

de

(fig.

fective part (par. 165).



	+.5 db).

If test 12 is satisfactory,

13.

change the attenuator

loss to 36 db.

Operate the 10db push

button of the ATTEN

UATOR switch.

Observe TEST PANEL
	
	TEST PANEL meter indi

cates less than —.5 or

more than +.5 db
	Defect in 10db section of

ATTENUATOR

switch.
	Check resistors R28 through

AT

R30,

and

wiring,

TENUATOR

switch

Replace defec

(fig. 79).

tive part (par. 165).



	meter indication (nor

mal indication, 0 db

+.5 db).
	If test 18 is satisfactory,

change the attenuator

Operate

loss to 26 db.
	TEST PANEL meter indi

cates less than —.5 db or

more than +.5 db.
	Defect in 20db section of

ATTENUATOR

switch.
	Check resistors R31 through

AT

R33,

and

wiring,

TENUATOR

switch

S82

Replace defec

(fig. 79).

tive part (par. 165).















	Test
	
	Symptom
	Probable trouble
	Corrective measures




	15. If test 11 is satisfactory
	(TEST PANEL meter

indicates between —.5

and +.5 db), set the at

tenuator for 46-db loss.

Adjust the output of the
	TEST PANEL meter indi

cation is outside the lim

its given in the Test col

umn.
	a. Defective rectifier V3

circuit.
	a. Check tube V3 and make

tube-socket

voltage

and

meas

resistance

Check re

urements.

R22

R23

and

sistors

and capacitors C16 and



	meter.

specified.
	signal generator to ob

tain a 0-db indication

on the TEST PANEL

Change the at

tenuator loss to the val

ues indicated below.

The TEST PANEL

meter indication should

be within the limits
	
	b. Defective TEST

PANEL meter M1.
	C18.

b. Check meter M1 by sub

meter

stituting

a

known to be good; re

place if defective.



	ATTENU-

ZATOR setting | limits (db)

(db)
	Meter reading
	
	
	



	39

40
	4+7+.5

+6+.5
	
	
	



	41
	+5+.5

+4+.5
	
	
	



	42

43
	+3+4.5
	
	
	



	44
	+2+.5
	
	
	



	45
	+1+.5
	
	
	



	46
	0

—1+.5
	
	
	



	47

48
	—2+.5
	
	
	



	49
	—3+.6
	
	
	



	50
	—4+.7
	
	
	



	51
	—5+.8
	
	
	



	52

53
	—6+.9

—7+1.0
	
	
	



	
	heap
	The HF control can be ad

justed to obtain a 0-db

indication on TEST

PANEL meter, but the

1 KC control cannot be

adjusted to obtain a 0-

db indication.
	Defect in 1-ke oscillator

circuit.
	Use signal substitution pro

cedures (par. 131) to local

ize trouble and to find de

Replace the

fective part.

defective part.



	i7-SamejasstestiG
	ee so
	The 1 KC control can be

adjusted to obtain a 0-

db indication on TEST

PANEL meter, but HF

control cannot be ad

justed to obtain a 0-db

indication.
	Defect in hf oscillator

circuit.
	Use signal substitution pro

cedures (par. 132) to local

ize trouble and to find de

Replace the

fective part.

defective part.



	18. Adjust the HF control as
	outlined in test 8.
	TEST PANEL meter indi

cation other than 0 db
	Defect between terminal

12, section 1, and ter
	Check resistors R58 and R95

and

through

continuity

MEASURE

NON



	volt.

loss.
	Adjust frequency and out

put at test jack (par.

120), to 1 ke and .870

Set the attenuator for 0-db
	+1 db.
	minal 12, section 2 of

MEASURE NON

SELECTIVE switch in

CHANNEL OUT po

sition.
	SELECTIVE

switch

S4

(fig. 81). Replace defective

part (par. 165).



	
	Operate MEASURE switch

to TRANSMISSION.
	
	
	





La










	Test
	Symptom
	Probable trouble
	Corrective measures




	Operate MEASURE SE

LECTIVE switch to

OFF.

Operate MEASURE NON

SELECTIVE switch to

CHANNEL OUT.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1

|

db).
	
	
	



	Adjust the HF control as

19.

Ad

outlined in test 8.

just frequency and out

put at test jack (par.

120, fig. 78) to 10 ke

and .775 volt.
	TEST PANEL meter indi

eation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and termi

nal 12, section 2, of

MEASURE NON

SELECTIVE switch in

SUB GRP MOD IN
	Check resistors R60 through

R62, filter FL4, and con

MEAS

through

tinuity

URE NON-SELECTIVE

Replace

switch

S4.

de

fective part (par. 165).



	Set the attenuator for 39-

db loss.

Operate TEST PANEL

controls asin test 18, ex

cept operate MEASURE

NON-SELECTIVE

switch to SUB GRP

MOD IN.
	
	position.
	



	Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1

db).
	
	
	



	Adjust the HF control as

20.

outlined in test 8.

Adjust frequency and out

put at test jack (par.

120, fig. 78) to 68 ke

and .731 volt.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2, of

MEASURE NON

SELECTIVE switch

in GRP DEM OUT
	Check resistors R63 and R64

and

through

continuity

MEASURE

NON

SELECTIVE

switch

S4.

Replace

defective

part

(par. 165).



	Set the attenuator for 11-

db loss.

Operate TEST PANEL

controls as in test 18, ex

cept operate MEASURE

NON-SELECTIVE

switch to GRP DEM

OUT,
	
	position.
	



	Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1
	
	
	



	db).

Adjust frequency and out

21.

put at test jack (par.

120) to 68 ke and .775

volt.

Set the attenuator for 0-db
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2 of

MEASURE NON

SELECTIVE switch

in SUB GRP DEM
	Check resistors R85 and R&6

through

and

continuity

MEASURE

NON

SELECTIVE

switch S4.

Replace

defective

part















	
	
	Symptom
	Probable trouble
	Corrective measures




	
	Operate TEST PANEL

controls as in test 18, ex

cept operate MEASURE

NON-SELECTIVE

switch to SUB GRP

DEM OUT.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1

db).
	
	
	



	to te
	22. Adjust frequency and out

put at test Jack (par.

120) to 1 ke and .699

volt.

Set the attenuator for 13-

db loss.

Operate TEST PANEL

controls as outlined in

test 18.

Operate MEASURE NON

SELECTIVE switch to

OW TR AMP OUT.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1

db).
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2, of

MEASURE

NON

SELECTIVE switch in

OW TR AMP OUT

position.
	Check resistors R65 and R66

through

and

continuity

MEASURE

NON

SELECTIVE

switch

S4

(fig. 81). Replace defective

part (par. 165).



	
	. Adjust frequency and out

put at test jack (par.

120), to 1 ke and .757

volt.

Set the attenuator for 46-

db loss.

Operate TEST PANEL

controls as outlined in

test 18.

Operate MEASURE NON

SELECTIVE switch to

OW REC AMP.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2 of

MEASURE NON

SELECTIVE switch in

OW REC AMP posi

tion.
	Check

through

continuity

MEASURE

NON

SELECTIVE

switch

S4.

Replace

defective

part

(par. 165).



	
	db).

. Adjust frequency and out

put at test jack (par.

120, fig. 78) to 68 ke

and .749 volt.

Set the attenuator for 0-db

loss.

Operate TEST PANEL

controls as outlined in

test 18.

Operate MEASURE NON

SELECTIVE switch to

CARR SUPPLY.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2, of

MEASURE NON

SELECTIVE switch in

CARR SUPPLY posi

tion.
	Check resistors R67 and R68

through

and

continuity

MEASURE

NON

SELECTIVE

switch S4.

Replace

defective

part

(par. 165).





LoNN










	Test
	Symptom
	Probable trouble
	Corrective measures




	Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +1

db).

. Adjust frequency and out

put at test jack (par.

120) to 83 ke and .707

volt.

Set the attenuator for 41-

db loss.

Operate TEST PANEL

controls as outlined in

test 18.

Operate MEASURE NON
	TEST PANEL meter indi

cation below —2 db or

above +2 db.
	Defect between terminal

12, section 1, and ter

minal 12, section 2, of

MEASURE NON

SELECTIVE switch in

FAULT TEST posi

tion.
	Check filter FL5 and con

MEAS

through

tinuity

URE NON-SELECTIVE

Replace

switch

S4.

de

fective part (par. 165).



	SELECTIVE switch to

FAULT TEST.

Insert measure plug into

test jack (fig. 78).

Observe TEST PANEL

meter indication (nor

mal indication, 0 db +2

db).

Repeat the above test at

frequencies of 91 ke and

99 ke and .707 volt.
	
	
	



	If test 8a is satisfactory,

26.

operate MEASURE

NON-SELECTIVE

switch to OFF.

Operate MEASURE SE

LECTIVE switch to

CHECK GAIN.

Operate COARSE TUNE

and FINE TUNE con

trols to obtain a max

imum indication on the

TEST PANEL meter.
	TEST PANEL meter gives

no indication.
	a. Hf oscillator off fre

quency.
	a. Realine hf oscillator for

CHECK GAIN

CHECK HF position

of SEND

S5

switch

If unable

(par. 167e).

to aline, check capaci

C23,

C24,

C49,

tors

C50, C51, and contin

uity through FAULT

TEST

switch

S6

terminal 3 of T5.

Re

place

defective

part

(par. 165).



	
	
	b. Defect in carrier oscil

lator, input circuit,

modulator, or IF

amplifier circuit of

selective measure

ment circuit de

tector.
	b. Use

substitution

signal

procedures

127

(pars.

through 130) to localize

the trouble and to iso

late defective part. Re

place defective part.



	If test 26 is satisfactory,

27.

operate GAIN control,

and AMP GAIN con

trol of IF amplifier to ob

tain a 0-db indication on

TEST PANEL meter.
	TEST PANEL meter indi

can be maxi

cation

mized by operation of

COARSE TUNE and

FINE TUNE controls,

but the indication cannot

be adjusted to 0 db by

operation of the GAIN

control and AMP GAIN

control of IF amplifier.
	Defect in carrier oscil

lator input circuit,

modulator, or IF ampli

fier circuit of selective

measurement circuit

detector.
	signal _ substitution

Use

procedures

127

(pars.

through

130)

to localize

trouble and to isolate de

Replace de

fective part.

fective part.














	Test
	Symptom
	|

Probable trouble
	Corrective measures




	28. If test 27 is satisfactory,

adjust frequency and

output at test jack (par.

120, fig. 78) to 12 ke

and .731 volt.

Set the attenuator for 48-

db loss.

Operate MEASURE SE

LECTIVE switch to

12KC.

Insert measure plug into

test jack (fig. 78).

Operate the COARSE
	TEST PANEL meter indi

eation other than 0 db

+1 db.
	a. Defect between termi

nal 1, section 3,

and terminal 12,

section 2, of

MEASURE SE

LECTIVE switch.

b. Defect in carrier oscil

lator circuit.
	a. Check continuity through

MEASURE

SE

LECTIVE

switch S38.

Replace defective part

(par. 165).

b. Use

substitution

signal

procedures

127)

(par.

to localize trouble and

defective

isolate

to

Replace

part.

defec

tive part.



	TUNE and FINE

TUNE controls to ob

tain a maximum indica

tion on the TEST

PANEL meter (normal

indication, 0 db +1 db).

29. If test 27 is satisfactory,

adjust frequency and

output at test jack (par.

120, fig. 78) to 28 ke

and .731 volt.

Set the attenuator for 48-

db loss.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 28KC position.
	See corrective measures for

test No. 28.



	Insert measure plug into

test jack (fig. 78).

Operate MEASURE NON

SELECTIVE switch to

OFF.

Operate MEASURE SE

LECTIVE switch to

28KC.

Operate the COARSE

TUNE and FINE

TUNE controls to ob

tain a maximum indica

tion on the TEST

PANEL meter (normal
	
	
	



	indication, 0 db -41 db).

30. If test 27 is satisfactory,

adjust frequency and

output at test jack (par.

120), to 67 ke and .731

volt.

Set the attenuator for 48-

db loss.

Insert measure plug into

test jack.

Operate TEST PANEL

controls as outlined in

test 29.

Operate MEASURE SE

LECTIVE switch to
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 67KC position.
	measure

See corrective

for

test No. 28.














	Test

—
	Symptom
	Probable trouble
	Corrective measures




	If test 27 is satisfactory,

31.

adjust frequency output

at test jack (par. 120) to

83 ke and .731 volt.

Set the attenuator for 48-

db loss.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 88KC position.
	measure

See corrective

for

test No. 28.



	Insert measure plug into

test jack (fig. 78).

Operate TEST PANEL

controls as outlined in

test 29.

Operate MEASURE SE
	
	
	



	LECTIVE switch to 83-

KC (normal indication,

0 db +1 db).
	
	
	



	If test 27 is satisfactory,

32.

adjust frequency and

output at test jack (par.

120) to 99 ke and .731

volt.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 99KC position.
	measure

See corrective

for

test No. 28.



	Set the attenuator for 48-

db loss.

Insert measure plug into

test jack (fig. 78).
	
	
	



	Operate TEST PANEL

controls as outlined in

test 29.

Operate MEASURE SE
	
	
	



	LECTIVE switch to 99-

KC (normal indication,

0 db +1 db).
	
	
	



	If test 27 is satisfactory,

33.

adjust frequency and

output at test jack (par.

120) to 68 ke and .731

volt.
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 68KC position.
	measure

See corrective

for

test No. 28, and check re

sistors R40 through R42.

Replace if defective.



	Set the attenuator for 38-

db loss.

Operate TEST PANEL

controls as outlined in

test 29.
	
	
	



	Operate MEASURE SE

LECTIVE switch to 68-

KC (normal indication 0

db +1 db).
	
	
	



	If test 27 is satisfactory,

34.

adjust frequency and

output at test jack (par.

120) to 65 ke and .731

volt.
	TEST PANEL meter indi

cation other than 0 db

-+-1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 65KC position.
	measure

See corrective

for

test No. 28, and check re

sistors R40 through R42.

Replace if defective.



	Set the attenuator for 38-

db loss.

Insert measure plug into
	
	
	



	test jack (fig. 78).

Operate TEST PANEL

controls as outlined in

test 29.
	
	
	



	Operate MEASURE SE

LECTIVE switch to 65-

KC (normal indication 0

db +1 db).
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	Test
	Symptom
	Probable trouble
	Corrective measures




	85. If test 27 is satisfactory,

adjust frequency output

at test jack (par. 120)

to 87 ke and .178 volt.

Set the attenuator for 38-

db loss.

Insert measure plug into

test jack (fig. 78).

Operate TEST PANEL

controls as in test 29.

Operate MEASURE SE

LECTIVE switch to 37-

KC (normal indication,

0 db +1 db).
	TEST PANEL meter indi

cation other than 0 db

+1 db.
	Same as for test No. 28,

except MEASURE

SELECTIVE switch

in 37KC position.
	measure

See corrective

for

test No. 28, and check re

sistors R40 through R42.

Replace if defective.



	86. If test 27 is satisfactory,

adjust the frequency

and output at the test

jack to 62 ke +100 cps

and .775 volt (par. 120).

Set the attenuator for 70-

db loss.

Insert the measure plug

into the test jack.

Operate MEASURE NON

SELECTIVE switch to

GRP PANEL 62KC.

Operate MEASURE SE

LECTIVE switch to GR

PANEL 62KC.

Operate the COARSE

TUNE and FINE TUNE

controls to obtain a

maximum indication on

the TEST PANEL

meter (normal indica
	TEST PANEL meter indi

eation other than 0 db

+1 db.
	Defect in selective cir

cuit for 62-ke measure

ment.
	Use signal substitution pro

cedures (pars. 127 through

130)

trouble

to

localize

and

defective

to isolate

Replace

defective

part.

part.



	tion 0 db <1 db).

37. If test 8b is satisfactory,

connect the voltmeter

from each of terminals

C, F, P, and S of power

test cable assembly (fig.

78), to chassis ground.

Measure the voltage. (The

voltage should be be

tween 0.46 and 0.51

volt.)
	The 1 KC control can be

adjusted to obtain 0-db

indication on TEST

PANEL meter, but volt

age measured is less than

.46 volt or greater than

.51 volt.
	a. Defect in wiring be

tween TO JUNC

TION PANEL

connector J2 termi

nals F and § and

terminals E83 and

Eaé4.

b. Defect between trans

former T1 and

CHECK 1 KC
	a. Check wiring.

b. Check

R7

resistors

through R10, and R75.

Replace defective part.



	38. Measure the resistance be

tween terminals H and

U of power test cable as

sembly (fig. 78) and be

tween tip and ring

springs of CHANNEL

OUT jack J7 (normal

resistance between 594

ohms and 606 ohms).
	Resistance measured is less

than 594 ohms or greater

than 606 ohms.
	jack J1.

Defect between TO

JUNCTION PANEL

connector J2 and

CHANNEL OUT jack

JT.
	Check

and

wiring

resistor

Replace

R73.

defective

part.














	Test
	Symptom
	:

Probable trouble

|
	|

|

i

Corrective measures




	39. If test 8a is satisfactory,

measure the frequency

connected between ter-

minal 6, section 1, of

SEND switch, and chas

(Frequency

sis ground.

should be 68 ke +200

cps.)
	The frequency is less than

67.8 ke or greater than

68.2 ke.

|
	| Hf oscillator out of aline- ; See corrective

ment at 68 ke.

|
	|

|

measure

for

| test No. 26.



	40. If test 39 is satisfactory,

operate SEND switch to

65 KC TROR FAULT

TEST.

Measure the frequency

meter connected as in

(Frequency

test 39.

should be 65 ke +200

cps. )
	| The frequency measured

with the SEND switch

in65 KC TROR

|

FAULT TEST position

|

is less than 64.8 ke or

|

greater than 65.2 ke.

|

|

|
	ment at 65 ke.

|
	Hf oscillator out of aline- | Realine hf oscillator for 68

ke (par. 167¢).

If unable

|

to aline at 65 ke, check ca

pacitors C58 and C59 and

|

continuity through section

|

SEND

2 of

switch

Sd

|

Replace defec

(fig. 82).

tive part (par. 165).

|



	41. If test 40 is satisfactory,

with same conditions as

in test 40, operate REP

1 push button of FAULT

TEST switch.

(The fre- |

quency meter should in-

dicate 99 ke +400 eps.)
	less than 98.6 ke or

|

greater than 99.4 ke.
	ment at 99 ke.
	The frequency measured is | Hf oscillator out of aline- | Realine hf oscillator for 99 ke

If unable to

(par. 167e).

|

aline, check capacitors C52

C53

and

and

continuity

;

FAULT

| through

TEST

switch S6 (fig. 88).

Re

|

place defective part (par.

165).



	42. If test No. 40 is satisfac-

tory, with same condi-

tions as in test 40, oper- |

ate REP 2 push button

of FAULT TEST switch.

(Frequency meter should

indicate 91 ke +400 eps.)
	The frequency measured is | Hf oscillator out of aline-

_|_less than 90.6 ke or

greater than 91.4 ke.

|
	ment at 91 ke.
	| Realine hf oscillator for 91 ke

If unable to

(par. 167c).

|

aline, check capacitors C54

and

C55

and

continuity

FAULT

TEST

through

switch S6 (fig. 83).

Re

place defective aprt (par.

165).



	43. If test No. 40 is satisfac-

tory, with same condi-

tions as in test 40, oper-

ate REP 3 push button

of FAULT TEST switch.

(Frequency meter should

indicate 83 ke +400 eps.)
	less than 82.6 ke or

greater than 83.4 ke.
	ment at 838 ke.
	The frequency measured is | Hf oscillator out of aline- | Realine hf oscillator for 83 ke

If unable to

(par. 167e).

aline, check capacitors C56

and

C57

and

continuity

FAULT

TEST

through

switch S6 (fig. 838).

Re

place defective part (par.

165).



	44, If test No. 8a is satisfac-

operate SEND switch to

65KC REC.

Operate 65 KC REC con-

trol to the extreme

clockwise position.

Connect the voltmeter be

tween terminals D and

R (ground) of power

test cable assembly (fig.

78).

Measure the voltage (nor

mal voltage should be

between limits of 0.32

volt and 0.42 volt).
	65 KC REC control op-

erated for maximum

voltage is less than 0.32

volt or greater than 0.42

volt.
	6, section 1, of SEND

switch and TO JUNC-

TION PANEL con-

nector J2, terminal D.
	The voltage measured with | Defect between terminal | Check resistors R37 and R81

and

through

continuity

SEND

switch

Re

85.

place defective part (par.

165).













	
	
	Corrective measures




	It is not possible to adjust

the 65 KC REC control

to obtain a voltage of .12

volt.
	See probable trouble for

test No. 44.
	measure

See corrective

for

test No. 44.



	Operation of the 65 KC

TR OR FAULT TEST

control does not enable

adjustment of voltage

over the range from .005

volt to .009 volt.
	Defect between terminal

6, section 1, of SEND

switch and TO JUNC

TION PANEL con

nector J2, terminal K.
	Check resistors R48 through

continuity

R51

and

through SEND switch S5.

Replace

part

defective

(par. 165).



	The operation of any

FAULT TEST switch

push button causes the

voltage to drop to less

than .0042 volt or to

more than .0054 volt.
	Resistor R388 out of ad

justment.
	Adjust resistor

R388 in ac

with alinement

cordance

procedure (par. 167).

If

unable to adjust, check re

sistors R38 and R79 and

continuity through

FAULT TEST switch S6.

Replace

defective

part

(par. 165).



	control from the extreme
	Symptom

switch to 65 KC TR OR
	Probable trouble
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NOTES:


	|. TERMINAL NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.

	2. TERMINALS WITHOUT REFERENCE NUMBERS ARE USED AS TIE POINTS.






TM2139-35-124

Figure 79. ATTENUATOR switch S2 (part of TEST PANEL), circuit element location and wiring diagram.
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	1. TERMINAL NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.

	2 TERMINALS THAT DO NOT BEAR REFERENCE NUMBERS ARE USED AS TIE POINTS.



TM 2139-35-128

Figure 83. FAULT TEST switch S6 (part of TEST PANEL), circuit element location and wiring diagram.

[image: Figure, page 181]

Figure 84. 'Telephone Test Set TS-760/TCC-7, top view of chassis, covers removed, parts location.

TP

[image: Figure, page 182]

Figure 85. Telephone Test Set TS-760/TCC-7, bottom view of chassis, cover removed, parts location.


123. Flat Amplifier AR2 Troubleshooting Chart

a. The following troubleshooting chart is supplied to aid in locating trouble in flat amplifier AR2. The chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-21389-20). A tube check and voltage and resistance measurements at the defective stage will usually isolate the defective part. Normal tube socket voltage and resistance measurements appear in TM 11-2139-20, figure 9.

b. If flat amplifier AR2 is part of a complete TEST PANEL, it may be tested in conjunction with the TEST PANEL (C, fig. 86). In this case, the following procedure should be followed to prepare the equipment for testing:


	(1) Disconnect connector P2 from connector J1 of flat amplifier AR2.

	(2) Loosen the two captive screws that hold the amplifier on the TEST PANEL chassis.

	(3) Remove the amplifier from the chassis by lifting the amplifier straight

	(4) Place the amplifier to the right of the TEST PANEL.

	(5) Use the extension test cable assembly




	to connect connector J4 on the TEST PANEL to connector P1 on the amplifier.

	(6) Connect power to the TEST PANEL as shown in figure 86.

	(7) Operate the MEASURE switch to the TRANSMISSION position.

	c. If flat amplifier AR2 is not part of a complete TEST PANEL and must be tested separately, connect the measuring set to connector Pl of the amplifier, and connect power as shown in B, figure 86.

	d. Connect the signal generator, resistors R6 through R8, attenuator, transformer T107, 135-ohm resistor, and test plug and test jack assemblies as shown in A, figure 86.

	e. Insert the test plug assembly into the test. jack assembly.

	f. Connect the GRD lead of the test plug assembly to the amplifier chassis.

	g. Connect the test plug connector P675 to connector J1 on the amplifier.

	h. Connect test lead B of the test plug assembly to terminal D of test plug connector P675 when an input is specified in the troubleshooting chart in 7 below.



fr.

Note. Before connecting a test signal input to flat. amplifier AR2 as specified in the troubleshooting chart below, adjust the test signal as outlined in paragraph

Figure 86. Flat amplifier AR2 or IF amplifier AR1 (part of TEST PANEL), operational and final test setup. (Contained in separate envelope)










	Test
	Symptom
	Probable trouble
	Corrective measures




	1. No input connection.
	With no input to connector

J1, there is a meter in

dication.
	a. Defective tube.

b. Open bypass capaci-

tors.
	a. Check V1, V2, and V8,

one at a time.

C1, C2, C3, C5,

b. Check?

C6, C7, C9, C10, C11,

and C12.

Replace de

fective parts.



	2. Adjust the test signal for

.775 volt at 68 ke. Set

the attenuator for 49-db

Apply test signal

loss.

to amplifier.
	Meter reading is: outside

limit of 0+1 db and can

not be adjusted to 0 db

by operation of control

R17.
	Defect in amplifier.
	Use signal substitution pro

cedures

(par. 133) to.

localize the trouble and

to find the faulty com

ponent.







T.O. 31W1-2TCC7- 124. IF Amplifier AR1 Troubleshooting Chart

a. The following troubleshooting chart is supplied to aid in locating trouble in IF amplifier AR1. The chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). A tube check and voltage and resistance measure ments at the defective stage will usually isolate the defective part. Normal tube socket voltage and resistance measurements appear in TM 11—2139-20, figure 8.

b. If IF amplifier AR1 is part of a complete TEST PANEL, it may be tested in conjunction with the TEST PANEL (C, fig. 86). In this case, use the procedure given in paragraph 1236 to prepare the equipment for testing.

[image: Figure, page 184]

ieee: 87. Flat prere te AR2 or IF eceppere AR1 fan of TEST PANEL), top view.

[image: Figure, page 185]

Figure 88. Flat amplifier AR2 or IF amplifier AR1 (part of TEST PANEL), bottom view, parts location.

c. If IF amplifier AR1 is not part of a complete TEST PANEL and must be tested separately, use the procedure given in paragraph 123c to prepare the equipment for testing.

d. Perform the same procedures as described in paragraph 123d through h.

Note. Before connecting a test signal input to IF amplifier AR1, as specified in the troubleshooting chart (e below), adjust the test signal source as outlined in paragraph 120d.

[image: Figure, page 186]

Figure 89. Flat amplifier AR2 or IF amplifier AR1 (part of TEST PANEL), side view, parts location.










	Test
	Symptom
	Probable trouble
	Corrective measures




	1. No input connection
	With no input to connector

J1, there is a meter in

dication.
	a. Defective tube.
	ar Check Vie Viz. and V3;

Re

one

at a time.

place defective tube.



	
	
	b. Open bypass capaci-

tor.
	b. Check C1, C2, C3, C5, C6,

C7, G9,.€10;Cl1, and

Replace

C12.

defec

tive part.



	2. Adjust the test signal for

0.775 volt at 68 ke.

Set

the attenuator for 51-db

Apply test signal

loss.

to amplifier.
	Meter reading is outside

limit of 0-+1 db and can

not be adjusted to 0 db

by operation of control

R17.
	Defect in amplifier.
	Use signal substitution pro

cedures

(par. 134) to

localize the trouble and

find the defective com

ponent.







125. TEST PANEL Signal Substitution Setup

Use the following procedures to set up the TEST PANEL for the signal substitution tests.


	a. Arrange the TEST PANEL and the test signal source as shown in figure 78.

	b. The measuring set and the test arrangement shown in figure 86 must be provided when a complete TEST PANEL is not avail-



able for testing flat amplifier AR2 and IF amplifier AR1.

Note. values given in these procedures may vary somewhat from TEST PANEL to TEST PANEL. Sound judgment should be used in deciding when a trouble is indicated. After troubles have been cleared in a TEST PANEL, it is recommended that the TEST PANEL be realined completely as instructed in paragraph 167. Except where definite limits are given, the test c. Adjust the test signal source inputs according to the procedures in paragraph 120d.



126. Detector for Nonselective Measurements, Signal Substitution Test

This procedure provides instructions for testing the detector for the CHECK 1 KC CHECK HF position of the MEASURE NON-SELECTIVE switch (fig. 29). When all troubles in this position of the switch have been cleared, the troubleshooting chart (par. 122, symptoms 18 through 25) should be used for locating troubles indicated on other positions of the switch.

a. Operate the switches listed below to the indicated positions.








	Switch
	Position




	352

eee

MEASURE

MEASURE NON-SELEC-

TIVE.

MEASURE SELECTIVE|
	TRANSMISSION.

CHECK 1 KC

CHECK

HF.

OFF.






	b. Use the test signal source shown in figure 78.

	(1) Adjust the signal generator to deliver 68 kc +100 cps as measured with the frequency meter.




	(2) With no connection to the test jack, and with the attenuator set for 0 db, adjust the signal generator output for an indication of .775 volt as measured on the voltmeter.




	c. Set the attenuator for a 46-db loss and insert the measure plug of the TEST PANEL into the test jack assembly.

	d. Measure the voltage between terminal 6 of transformer T2 and chassis ground with the voltmeter. The voltmeter indication should be .00275 voit. If trouble is indicated, check transformer T2.

	e. Measure the voltage between terminal D of connector P2 and chassis ground with the voltmeter. The indication on the voltmeter should be .00275 volt. If trouble is indicated, check the wiring from terminal 6 of transformer T2, through the ATTENUATOR and MEASURE NON-SELECTIVE switches to connector P2.




	f. Use the voltmeter to measure the voltage between terminal B of connector P1 of flat amplifier AR2 and chassis ground. The voltmeter indication should be approximately .9 volt. If trouble is indicated, check flat amplifier AR2. Use the signal substitution procedure in paragraph 1338 to find the faulty component.

	g. Remove the bottom shield from the TEST PANEL chassis.

	(1) Measure the voltage between terminal 3 of tube V3 and chassis ground. The meter indication should be approximately .9 volt. If trouble is indicated, check capacitor C18. If the voltage is .9 volt and the TEST PANEL meter gives no indication, the trouble is probably in rectifier circuit. V3.




	(2) Check tube V3.




	(3) Make tube-socket voltage and resistance measurements (TM 11-2139-20, fig. 7), and then check resistors R22, R23, R84, and capacitors C16 and C17 as indicated by measurements.






Note. The adjustment of potentiometer R17 is extremely important. Before making the adjustment, check to see that the input signal as set up in 6 and ¢ above has not changed.

h. Remove the locking nut from potentiometer R17 on flat amplifier AR2 and adjust R17 for a 0-db indication on the TEST PANEL meter. Replace the locking nut after the adjustment has been made.



127. Detector and Carrier Oscillator Signal Substitution Test

The procedure outlined in a through h below provides information for testing the carrier oscillator in all positions of the MEASURE SELECTIVE switch.


	a. Operate the MEASURE SELECTIVE switch to the OFF position. Disconnect the measure plug. Operate the COARSE TUNE and FINE TUNE controls to their midpositions. Remove the bottom shield plate from the TEST PANEL chassis.

	b. Calibrate the audio level meter (par. 79)






and set the controls as indicated in the chart below:









	Switch
	Position
	




	oo

[NANG MOererenes

MiP

aoe

Rwaveee

ATULENUA TOR: DIB a4

42642.

732.

SELEG LOR
	REC.

REC.

0.

5ue 24 4 VM-UNBAL _ 600

BRG.
	Q






	c. Connect the G binding post of the audio level meter to the TEST PANEL ground, and the unmarked binding post to terminal 2 of transformer T3. Adjust the audio level meter for maximum response in the vicinity of 304 ke. The reading on the audio level meter should be between —4 db and +4 db. If it is, note the reading and proceed to f below. If it is out of these limits, continue with d below.

	d. Remove the small shield on the underside of the chassis. Measure the voltage from terminal 5 of carrier oscillator tube V2 to chassis ground with the voltmeter. The meter indication should be between 50 and 100 volts. (This reading may vary considerably with different meters as the frequency being measured is out of the normal frequency range of the meter.) If the meter indication appears reasonable, proceed to e below. If the meter indication is out of limits, or if there is no indication, check tube V2. Next, make tube socket voltage and resistance measurements (TM 11-2139-20, fig. 7) and check transformer T4, resistors R16, R21, and capacitors C7 through C11, C20, C12, and C13 as indicated by the measurements. To check some of these parts, remove the shield on the upper side of the chassis over the MEASURE SELECTIVE switch.

	ake: Replace the shields removed in d above and repeat the measurement described in c above. If the reading is still out of the limits, check resistors R82 and R838, and the output winding of transformer T4 (terminal 2 to terminal 1). Other possible sources of trouble are a defective modulator CR1 and a short to ground on the modulator side of transformer T3%

	ft. When the measurement of ¢ above falls within the limits given, repeat the measurement for each of the other positions of the MEASURE SELECTIVE switch. As an aid in tuning the audio level meter, the frequencies



for the various switch positions are given in the chart below. The audio level meter indications should be approximately the same for all positions of the MEASURE SELECTIVE switch (—4 db to +4 db). If there is no meter indication for any one switch position, a leaky or shorted capacitor associated with that switch position is the probable source of trouble. The chart also lists the capacitors that are associated with each switch position. To test these capacitors, remove the small shield on the under side of the chassis. The wiring through section 1 of the MEASURE SELEC-TIVE switch also should be checked. To do this, remove the shielding on the upper side of the chassis over the MEASURE SELEC-TIVE switch. When all switch positions have been cleared of trouble, remove the connections from the audio level meter to the TEST PANEL and replace any shields removed during test.










	MEASURE SELECTIVE]
	Audio level
	Associated capacitors
	



	switch position
	meter frequency

(ke)
	Fixed
	Variable




	2a

CHECK GAIN
	
	262) |. Cdoy©s0.2
	Gal.



	IZKO
	ZG
	EC28C2 oes
	50, Cole



	See 2

JAN SO OIE

5 8
	
	222 | C32, C33_22|
	C34.



	OSK Ces). pee

a

Ry
	
	262, i C3p;, Cs61
	C3te



	SUK Cl eee

cel OSS
	
	DANO MAC GA vy Sat ee
	2k



	BAe
	Zool
	Osa nC39e-4|
	C40:



	6TKG
	
	261 | C41, C42|
	C43



	Sak Capiaess =
	
	nit | (Oa arma

ace
	C45.



	99 Kia o-tae. ©
	AOS aIEe
	
	eo C46.



	62K Cet

eee
	
	PAN || (OZR Ae Ss
	C47





g. Connect the frequency meter between terminal 2 of transformer T3 and the TEST PANEL chassis ground. Operate the FINE TUNE control to its midrange position and the MEASURE SELECTIVE switch to the OFF position. Adjust the COARSE TUNE control for a frequency reading of 304 ke +100 cycles on the frequency meter. If this cannot be done, or if the COARSE TUNE control is close to either end of its range, set the COARSE TUNE control to its midrange and adjust capacitor C12 to meet the frequency requirement. If this cannot be done, check capacitors C7 through C12. To test these capacitors, remove the small shield on the underside of the chassis and the shield on the upper side of the chassis, over the MEASURE

SELECTIVE switch. Replace these shields after the trouble is cleared and before the final frequency adjustment is made.

Note. During the test below, do not disturb the setting of the COARSE TUNE control as adjusted in g above.

h. At each position of the MEASURE SE-LECTIVE switch, adjust the FINE TUNE control for a frequency meter indication of within 50 cycles of the frequencies listed in the chart (f above). If this cannot be done for any position of the switch, or if the setting of the FINE TUNE control is close to either end of its range, operate the FINE TUNE control to its midposition and adjust the variable capacitor listed in the chart in f above associated with the defective switch position. If this does not correct the trouble, check the capacitors listed in the chart, which are associated with the defective switch position. To test these capacitors, remove the small shield on the underside of the chassis. Replace this shield after the trouble has been cleared and before the final frequency adjustment is made.



128. Detector Input Circuit Signal Substitution Test Selective Measurement

a. This procedure checks the detector input circuit for the CHECK GAIN and the GRP PANEL 62KC positions of the MEASURE SELECTIVE switch. When all troubles in these positions have been cleared, the trouble shooting chart (par. 122, symptoms 28 through 35) should be used for troubles on other positions of the switch.


	(1) Remove tubes V1, V2, and V4 to reduce cross talk from the oscillator circuits during these measurements.

	(2) Remove the bottom shield from the TEST PANEL chassis.

	(3) Connect the test equipment as shown in figure 78.

	(4) Adjust the frequency of the signal generator to 62 ke +50 cycles as measured with the frequency meter.

	(5) With no connection to the test jack and with the attenuator set for 0 db, adjust the signal generator output for an indication of .5 volt on the voltmeter.

	(6) Insert the TEST PANEL measure plug into the test jack.

	(7) Operate the MEASURE SELEC-TIVE switch to the CHECK GAIN position, the MEASURE NON-SELECTIVE switch to the OFF position, and the GAIN control to its approximate midposition.

	(8) Measure the voltages between chassis ground and the points indicated in the chart in b below.



b. The chart below lists the approximate voltage indications and the corrective measures to be applied.









	Measuring point
	Approximate voltage (ac)
	Corrective measures




	Terminal 4 of transformer T2
	0.5
	Check measure plug connections to T2.



	ee

cs 4 gee

erminalG.oLsuranstormere|
	oD
	Check T2.

Check wiring from T2 to R69

through switches $2 and S4.

Repair de

Check R69.

fective wiring.



	Terminal E25
	
	.105* | Check wiring through switch $3 from E25 to

Check R69 through R72.

Check

R386.

Replace defective

R36, R35, and R34.

parts.



	Terminal 5 of transformer T3
	.09
	Check

Check

R34

through

R86.

wiring

through switch 83 from R34 to terminal 5

Check for a short from terminal

of T8.

5 of T3 to chassis ground.



	Terminal 1 of T3 with terminal 2 grounded
	
	.0066 | Check T3 and CR1.

Replace defective parts.



	Terminal 4 of T3 with terminal 2 grounded
	
	.0066 | Check T3 and CRI.







) PO siWieeTCC7-4h

c. Operate the MEASURE SELECTIVE switch to the GRP PANEL 62KC position. Leave the GAIN control adjustment as set in d a(7) above. Make the measurements indicated in the following chart:



129. Modulator Signal Substitution Test

a. This procedure outlines the tests necessary to check the operation of modulator CR1. It is assumed that any troubles in the carrier oscillator and the input circuit have been q cleared as indicated in paragraphs 127 and


	(1) Do NOT change the GAIN control setting as adjusted in paragraph 128.

	(2) Replace carrier oscillator tube V2.

	(3) Operate the MEASURE SELEC-TIVE switch to the GRP PANEL 62KC position.

	(4) Remove tube V1 from IF amplifier ARI (fig. 87).

	(5) Connect the test signal source as shown in figure 78. Insert the measure plug into the test jack assembly.

	(6) Adjust the output of the signal generator for 62 ke +50 cycles as measured with the frequency meter.

	(7) Set the attenuator for 0 db.

	(8) Adjust the signal generator output for a reading of .775 volt on the voltmeter.

	(9) Reset the attenuator for 4-db loss.

	b. Calibrate the audio level meter and operate its switches as given in the chart below.




	(1) Connect the G binding post of the audio level meter to the TEST PANEL chassis ground.

	(2) Connect the unmarked binding post to terminal 4 of 194-ke crystal filter ByE2:

	(3) Operate the frequency dial of the audio level meter to 194 ke.

	(4) Very slowly operate the FINE TUNE control on the TEST PANEL and look for a response on the audio level meter. It may be necessary to repeat this adjustment several times, each time changing the frequency setting of the audio level meter slightly over the range of 190 ke to 198 ke in steps of approximately .5 ke.

	c. If an indication can be obtained, carefully adjust the FINE TUNE control and the frequency dial for a maximum meter indication. The indication should be approximately —60 db.




	(1) If there is no indication, or if trouble is suspected, check modulator CR1.

	(2) If the indication appears to be satisfactory, make the same measurement at terminal 1 of filter FL2. The meter indication should be approximately the same as that for c above.

	(3 If the indication is out of limits, check modulator CR1. When all troubles are cleared in the modulator, remove the measure plug from the test jack assembly and replace tube V1 of the IF amplifier.





130. IF Circuit Signal Substitution Test

a. This procedure outlines the tests necessary to check the operation of the 194-ke IF circuit up to the input of flat amplifier AR2 for all selective measurements. It is assumed that flat amplifier AR2 and the rectifier circuits are operating properly. Connect the test equipment as shown in figure 78.


	(1) Adjust the frequency of the signal generator to 194 ke +200 cps as measured with the frequency meter.

	(2) Set the attenuator for a 41-db loss.

	(3) Remove connector P2 from connector J1 on flat amplifier AR2.

	(4) Connect test plug connector P675 to connector J1 on flat amplifier AR2. -

	(5) Insert the test plug assembly into the test jack assembly and connect the GRD lead to the TEST PANEL chassis. Connect test lead A to terminal D on test plug connector P675.

	(6) Operate the MEASURE switch to the TRANSMISSION position, and adjust the signal generator output for a 0-db reading on the TEST PANEL meter.

	(7) Remove the test plug assembly from the test jack.

	(8) Set the attenuator for 0 db.

	(9) Note carefully the indication on the voltmeter connected across the 135 ohm resistor. This is the reference voltage. It should be maintained at this value by readjusting the signal generator output as necessary during the remainder of this procedure. The indication will be .4 to .8 volt, but



may vary considerably with different meters as the frequency being measured is outside the normal frequency range of the voltmeter.


	b. After the reference voltage has been determined, reset the attenuator for a 41-db loss and reconnect the test plug assembly to the test jack assembly.

	> Remove the test plug assembly connections and test plug connector P675 from connector J1 of flat amplifier AR2.




	(2) Reconnect P2 to connector J1.




	(3) Operate the MEASURE NON-SELECTIVE switch to the GRP PANEL 62KC position.




	(4) Disconnect resistor R18 from terminal 8 of filter FL3.




	(5) Connect 'test lead A of the test plug assembly (fig. 78) to the open end of resistor R18 and the GRD lead to the chassis.




	(6) Adjust the attenuator for a meter reading as close to 0 db as possible. The attenuator setting should be approximately 34 db.




	(7) If trouble is indicated, check resistors R18 through R20, and the wiring through switch S4 to connector P2 at flat amplifier AR2 input (fig. 81).




	c. If no trouble is indicated, or after the trouble is found and cleared, proceed as follows:

	(1) Operate the MEASURE NON-SELECTIVE switch to the OFF position.




	(2) Change the attenuator setting to ro U0:




	(3) Remove the locking nut from potentiometer R44 and adjust R44 for a 0-db meter indication. The adjustment range should be at least +2 db.




	(4) If trouble is indicated, check R43, R39, R44, and the wiring through switch S4.




	(5) Remove the test plug assembly connections, reconnect resistor R18 to terminal 3 of filter FL3, and replace the locking nut on potentiometer R44.




	d. Additional checks to be made of the IF circuit are as follows:

	(1) Disconnect resistor R77 from terminal 1 of filter FL3.







	(2) Operate the MEASURE NON-SELECTIVE switch to the GRP PANEL 62KC position.

	Change the attenuator setting to —31 db. (3 ~_—

	Connect test lead A of the test plug assembly to terminal 1 of filter FL3 and the GRD lead to the TEST PANEL chassis. The meter indication should be approximately 0 db. If it is not, check filter FL3. Remove the test plug assembly connections and reconnect resistor R77 to terminal 1 of filter FL3. (4 ~_

	Disconnect capacitor C14 from terminal E37. (5 ~=

	(6) Connect test lead A of the test plug assembly to terminal E37 and the GRD lead to the TEST PANEL chassis.

	(7) Change the attenuator setting to —22 db.

	(8) The meter indication should be approximately 0 db. If it is not, check resistors R17 and R77.

	(9) Remove the test plug assembly connections and reconnect capacitor C14 to terminal E37.

	e. To check the adjustment of the AMP GAIN control, follow the procedure outlined in (1) through (8) below.



= Z


	(1) Replace the bottom shield on the TEST PANEL chassis.

	Change the attenuator setting to —61 db. (2 —

	(3) Operate the MEASURE NON-SELECTIVE switch to the OFF position.

	(4) Remove connector P3 from connector J1 of IF amplifier AR1.

	(5) Connect test lead A of the test plug assembly to terminal D of test plug connector P675 and the GRD lead to the TEST PANEL chassis.

	(6) Adjust AMP GAIN control R17 on IF amplifier AR1 for a meter indication of 0 db.

	(7) If this cannot be done, test IF amplifier AR1 as instructed in paragraph 134.

	(8) Remove the test plug assembly connections and plug connector P675



from connector J1 on IF amplifier AR1 and reconnect P3 to connector Jd.


	f. If the results of the test in e above and the tests in paragraph 134 are satisfactory, and trouble still exists in the circuit for selective measurements, the 194-ke crystal filter is probably faulty. Check filter FL2.

	g. After all troubles have been cleared in the selective measurements circuit, realign the circuit as instructed in paragraph 167a through d.





131. 1-ke Oscillator Signal Substitution Test


	a. The procedures below are for testing the output power and the frequency of the 1-ke oscillator circuit.

	(1) Replace tube V1 (par. 128a(1)).




	(2) Remove the bottom shield from the TEST PANEL chassis.




	(3) Operate the 1 KC control to its extreme clockwise position.




	(4) Use the voltmeter to measure the voltage from terminal 5 of tube V1 to chassis ground. The meter indication should exceed 50 volts.




	(5) If the meter indication is less than 50 volts, check tube V1. Make tube socket voltage and resistance measurements (TM _ 11-2139-20, fig. 7). Check transformer T1, resistors Rl through R5 and R74, and capacitors C1 through C5 as indicated by the voltage and resistance measurements.




	b. Measure the voltage from terminal 7 of T1 to chassis ground, and from terminal 6 of T1 to chassis ground. These voltages should be equal to, or greater than .4 volt. If trouble is indicated, check transformer Tl, and resistors R7 and R75; check for a short between E3 or E4 and ground.

	c. Operate the switches on the TEST PANEL to the positions given in the chart below.






	Switch
	Position




	MEASURE|
	TRANSMISSION.
	
	



	MEASURE SELECTIVE|
	OFF.
	
	



	MEASURE NONSELEC-
	CHECK 1 KC CHECK
	
	



	TIVE.
	HF.
	
	





d. Insert the measure plug into the CHECK 1 KC jack. If the circuit for selective measure ments has been properly adjusted (pars. 130 and 167a—d), the 1 KC control can be adjusted to obtain a TEST PANEL meter indication of 0 db. If a 0-db indication cannot be obtained, check resistors R8 through R10. If the operation of the 1 KC control does not vary the reading, check resistors R3 through R6.

e. After making the adjustments described in c above, measure the voltage from terminal S, F, P, or C of the power test cable assembly (fig. 78) and from E3 or E4 to the chassis. Each meter indication should be approximately .) volt. If trouble is indicated, check resistors R8 through R10, and the wiring toconnector J2.

f. Check the frequency of the 1-ke oscillator by connecting the frequency meter to terminal E3 and.the chassis. If the indication on the frequency meter is not 1 ke +20 eps, check transformer T1 and capacitors C2 and C3.



132. HF Oscillator Signal Substitution Test

The procedures in this paragraph are for testing the output power of the hf oscillator with the SEND switch in the CHECK GAIN CHECK HF position. When all troubles for this switch position have been cleared, use the troubleshooting chart (par. 122, symptoms 26 and 39-47) for any other troubles in the hf oscillator circuit.

a. Replace tube V4 (par. 128a(1)). Operate the SEND switch to the CHECK GAIN CHECK HF position. Measure the voltages between the points specified in the chart below and the chassis. The position of the HF control should have very little effect on the readings. If trouble is indicated, check tube V4. Then make tube socket voltage and resistance measurements (TM 11-2139-20, fig. 7). Check resistors R56 and R57, transformer T5, and capacitors C22 through C25 and C49 through C51 as indicated by voltage and resistance measurements.
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b. Use the voltmeter to measure the voltage between terminal 8 of section 1 of the SEND switch and the chassis. Adjust the HF control for an indication of 1.035 volts. If this indication cannot be obtained, check resistors R52 through R55, R45 through R47, and R80.

c. Connect the voltmeter between the tip and ring (ground) of the CHECK HF jack. The voltmeter indication should be approximately .004 volt. If it is not .004 volt, check resistors, R45 through R47, and R80.

d. If any of the parts have been changed or disturbed during the tests above, realine the hf oscillator (par. 167e).



133. Flat Amplifier AR2 or IF Amplifier AR1 Signal Substitution Test

a. If the amplifier is part of a complete TEST PANEL (C, fig. 86), use the procedure in (1) through (3) below to prepare the amplifier for testing, and perform the procedures in c through g below. Use the test signal source arrangement as shown in A, figure 8&6.


	(1) Disconnect connector P2 from connector J1 of the amplifier and loosen the two captive screws that hold the amplifier on the TEST PANEL chassis. Remove the amplifier from the chassis by lifting it straight up. Place the amplifier to the right of the TEST PANEL.

	(2) Use the extension test cable assembly to connect connector J4 on the TEST PANEL to connector P1 on the amplifier.

	(3) Connect power to the TEST PANEL as shown in figure 86 and operate the MEASURE switch to the TRANS-MISSION position.



b. If the amplifier is not part of a complete TEST PANEL and must be tested separately, connect the measuring set to connector P1 on the amplifier and connect power as shown in B, figure 86. Use the test signal source arrangement as shown in A, figure 86. Perform the procedures in c through g below.

c. Adjust the output frequency of the signal generator to 68 kc. Set the attenuator for 0 db. Adjust the output of the signal generator for an indication of .775 volt on the voltmeter. Use test lead B of the test plug assembly to connect the test signal to the various test points. Insert the plug of the test plug assembly into the test jack assembly and connect the GRD lead to the amplifier chassis. Connect test lead B as indicated in d through g below.


	d. Remove tubes V1 and V2 (fig. 87) and connect test lead B to terminal 1 of tube V3.

	(1) Adjust the attenuator for an indication as close to 0 db as possible on the TEST PANEL meter or the meter of the measuring set.




	(2) The approximate attenuator setting required is 15 db. If trouble is indicated, check tube V3 and make tube socket voltage and resistance measurements (TM 11-—2139-20, fig. 8 or 9).




	(3) Check resistors R15 through R22, and capacitors C9 through C12 as indicated by measurements.




	e. Replace tube V2. Connect the T, test lead to terminal 1 of V2 and adjust the attenuator for a meter reading as close to 0 db as possible. The approximate attenuator setting required is 51 db. If trouble is indicated, check tube V2 and make tube socket voltage and resistance measurements. Check resistors R10 through R14, and capacitors C5 through C8.

	f. Replace tube V1 and connect the T, test lead to terminal 1 of tube V1.

	(1) Set the attenuator for a 49-db loss.




	(2) Remove the locking nut from potentiometer R17 and adjust R17 for a meter indication of 0 db.




	(3) If this cannot be done and the meter indication is off scale (high), the feedback path is probably open.




	(4) Check resistor R6, coil Li, and the connections.




	(5) If the meter indication is on scale but cannot be adjusted to 0 db, check tube V1 and resistors R4, R5, R6, R17, R21, and R22.







	(6) If trouble is still indicated, make tube-socket voltage and_ resistance measurements (TM 11-2139-20, fig. 8 Or 9).

	(7) Check resistors R1, R2, R3, R7, R8, and R9, and capacitors Cl through C4 as indicated by the measurements.

	(8) After the trouble is cleared, adjust R17 for a 0-db meter indication and replace the locking nut.

	g. Change test lead B connection to terminal D on plug connector P675 which is connected to connector J. The meter indication should be 0 db. If it is not, check resistors Rl and R2.





134. De Resistance of Transformers and Coils

a. Main Chassis.
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b. IF Amplifier AR1 or Flat Amplifier AR2.
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Section VII. ORDER WIRE RECEIVER-TRANSMITTER RT-280/TCC-7 (PART OF RECEIVER-TRANSMITTER TEST SET GROUP. OA-443/TCC-7)


135. Troubleshooting Data
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136. Initial Procedures for Transmitting Tests

(fig. 90)

Perform the procedures below prior to making the transmitting tests (par. 137).

a. Connect the power and carrier supply test cable assemblies, 301- and 1,300-ohm resistors, 200 VOLT POWER SUPPLY, and ORDER WIRE PANEL as shown in figure 90.

b. Connect the signal generator, resistors R4 and R5, attenuator, and transformer T109 as shown in figure 90.



137. Transmitting Circuit Tests


	a. Ringing Signal Transmitting Test.

	(1) Connect the 10-volt de source available at terminals D and H of the carrier supply test cable assembly to terminals A and T respectively, of the power test cable assembly.




	(2) Connect the voltmeter arranged to measure 18 volts across terminals L and M on the power test cable assembly terminal board with terminal M as. ground.




	(3) Operate CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position.




	(4) Operate the TR GAIN control to the extreme clockwise position.




	(5) Operate the ORDER WIRE switch to the RING position. The voltmeter should indicate 18 volts, the CALL lamp should light, and the buzzer should sound.




	(6) Disconnect the 10-volt de source from the power test cable assembly.






Figure 90. ORDER WIRE PANEL, operational test setup, transmitting direction. (Contained in separate envelope)



b. Handset Transmitting Test.

J


	(1) Strap terminals A and T on the power test cable assembly terminal board.

	(2) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position.

	(3) Operate the TR GAIN control to the extreme clockwise position and the ORDER WIRE switch to the TALK position.

	(4 Connect the signal generator and associated components (par. 136b) across terminals 1 and 3 of TB101 in the ORDER WIRE PANEL. Set the attenuator for a 0-db loss; arrange the signal generator for an output frequency of 1 ke at an output level of 1 volt measured across terminals 1 and 3 with terminal 3 as ground.

	(5 ~— Connect the voltmeter, arranged to measure 11 volts, across terminals L and M on the power test cable assembly terminal board with terminal M as ground; the voltmeter should indicate 11 volts +1.5 volts.

	(6 Connect the voltmeter, arranged to measure 11 volts, across terminals T, and R of the test plug assembly with terminal R as ground. Insert the plug of the test plug assembly into the TR AMP OUT jack on the ORDER WIRE PANEL. The voltmeter should indicate 11 +1.5 volts.

	(7) Connect the voltmeter, arranged to measure .41 volt, across terminals C and P of the power test cable assembly terminal board; operate the CHANNEL TALK switch to the LINE position. The voltmeter should indicate .41 +.04 volt. Operate the CHANNEL TALK switch to the TEST BD position; the voltmeter should indicate 0 volt.

	(8) Connect the voltmeter across terminals D and R of the power test cable assembly terminal board. Operate the CHANNEL TALK switch to the TEST BD position; the voltmeter should indicate .41 +.04 volt. Operate the CHANNEL TALK switch to the LINE position; the voltmeter should indicate 0 volt.





c. Test Signal Transmitting Test.


	(1) Strap terminals A and T on the power test cable assembly terminal board.

	(2) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position.

	(3) Operate the TR GAIN control to the extreme clockwise position.

	(4) Connect the signal generator and associated components (par. 136b) across terminals K and W on the power test cable assembly terminal board. Adjust the attenuator for a 0-db loss; arrange the signal generator for an output frequency of 1 ke at an output level of .73 volt measured across terminals K and W.

	(5) Connect the voltmeter across terminals L and M on the power test cable assembly terminal board with terminal M as ground. The voltmeter should indicate 11 volts +.5 volt.





d. 2W EXT Binding Post Test.


	(1) Strap terminals A and T on the power test cable terminal board.

	(2) Connect the signal generator and the associated components (par. 136b) across the 2W EXT binding posts. Arrange the signal generator to supply 300, 1,000, or 1,700 cps, as required in (2), (5), and (6) below, at an output level of .55 volt measured across the 2W EXT binding posts.

	(3) Connect the voltmeter across terminals L and M on the power test . cable assembly terminal board.

	(4) Operate the TR GAIN control to the extreme clockwise position. Adjust the signal generator for an output frequency of 300 cps. Set the CABLE REELS TO NEXT AN/TCC-—7 OR AN/TCC-8 switch to the 104-126 position. The voltmeter should indicate 3.7 volts +.8 volt.

	(5) Readjust the signal generator for an output frequency of 1,000 cps. The voltmeter should indicate 11 +2.5 volts.

	(6) Readjust the signal generator for an output frequency of 1,700 cps. The voltmeter should indicate 12 =+3 volts.




	(7) Readjust the signal generator for an output frequency of 1,000 cps and reset the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position. The voltmeter should indicate 11 1.5 volts.

	(8) Readjust the TR GAIN control to the extreme counterclockwise position. The voltmeter should indicate .14 +.08 volt.





138. Receiving Circuit Tests (fig. 91)

a. Initial Procedures. Perform the following procedures prior to making the receiving circuit tests (6 through d below).


	(1) Connect the power and carrier supply test cable assemblies, 75-, 121-, 301-, and 600-ohm resistors, ORDER WIRE PANEL, and 200 VOLT POWER SUPPLY as shown in figure 91.

	(2) Connect the signal generator, resistors R1 through R83, attenuator, and transformer T109, with the two 511 ohm resistors not strapped out, as shown in figure 91.

	b. Ringing Signal Receiwing Test.

	(1) Connect the 10-volt de from the 200 VOLT POWER SUPPLY across terminals A and T of the power test cable assembly with terminal T positive.




	(2) Operate the REC GAIN control on the ORDER WIRE PANEL to the extreme clockwise position.







	(3) Connect the signal generator and the associated components (a(2) above) across terminals F and S of the power test cable assembly; adjust the signal generator output frequency to 1,600 cps at an output level of .007 volt measured across terminals F and S with the voltmeter. The CALL lamp should light and the buzzer should sound.

	c. Receiving Maximum Gain Test.

	(1) Strap terminals A and T on the power test cable assembly terminal board.




	(2) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position.




	(3) Connect a 600-ohm resistor across the 2W EXT binding posts.




	(4) Connect the signal generator and associated components (a(2) above) across terminals F and S on the power test cable assembly. Set the attenuator for a 30-db loss and adjust the signal generator for an output frequency of 1 ke at an output level of .007 volt measured across terminals F and S.




	(5) Connect the voltmeter to terminals T, and R of the test plug assembly with terminal R as ground.




	(6) Insert the plug of the test plug assembly into the REC AMP IN and REC AMP OUT jacks on the ORDER WIRE PANEL. The voltmeter should indicate .007 +.003 volt at each jack.






Figure 91. ORDER WIRE PANEL, operational and final test setup, receiving direction.

(Contained in separate envelope)
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TM2139 -35-137 Figure 92. CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch S108, (part of ORDER WIRE PANEL) circuit element location and wiring diagram.
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Figure 93. Receiver-Transmitter Order Wire RT-280/TCC-7, bottom view of chassis, parts location.


	(7) Connect the voltmeter across ter minals 3 and 5 of TB101 in the ORDER WIRE PANEL. The voltmeter should indicate .21 volt. Operate the ORDER WIRE switch to the TALK position; the voltmeter should indicate .21 volt +.03 volt. Operate the CHANNEL TALK switch to the TEST BD position. There should be no change in the voltmeter indication.

	(8) Connect the voltmeter across the 600 ohm resistor connected to the 2W EXT binding posts. Operate the ORDER WIRE switch to the normal position; the voltmeter should indicate .85 -—.05 volt.

	d. Receiving Minimum Gain Test.

	(1) Strap terminals A and T of the power test cable assembly.







	(2) Adjust the REC GAIN control to the extreme counterclockwise position and operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to the 0-11 position.

	(3) Connect the signal generator and associated components (a(2) above) across terminals F and 8S of the power test cable assembly. Set the attenuator for a 0-db loss and adjust the signal generator for an output frequency of 1 ke at an output level of .7 volt measured across terminals F and 8.

	(4) Connect the voltmeter across terminals T, and R of the test plug assembly with terminal R as ground.

	(5) Insert the plug of the test plug assembly into the REC AMP IN jack on
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	. RESISTANCES ARE IN OHMS.

	. ONLY ONE VOLTMETER,METER ME-30A/U IS NEEDED FOR TESTS USING THIS

	3. SETUP. RESISTORS RI3 AND RI4 MUST BE STRAPPED OUT FOR THIS TEST SETUP.

	4 CONNECT AS INDICATED IN FINAL TEST PROCEDURES TM2139~35-139



Figure 94. Transmitting amplifier AR101 (part of ORDER WIRE PANEL), operational and final test setup.

the ORDER WIRE PANEL; the voltmeter should indicate .007 +.003 volt.



139. ORDER WIRE PANEL, Troubleshooting Chart

, The following chart is supplied as an aid in locating trouble in the ORDER WIRE PANEL. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). When the trouble has been localized to a stage or circuit, a tube check or a voltage and resistance measurement of this stage or circuit should be sufficient to isolate the defective part. voltage and resistance measurements are given in TM 11-—2139-20, figures 17 through 19. Normal
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Figure 95. Transmitting amplifier AR101 (part of ORDER WIRE PANEL), top view, parts location.
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Figure 96. Transmitting amplifier AR101 (part of ORDER WIRE PANEL), bottom view, parts location.
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140. ORDER WIRE PANEL, Signal Substitution Charts

The following signal substitution charts (a and b below) are used to supplement the troubleshooting chart (par. 139). These charts will help to determine the defective stage or circuit. Voltage and resistance measurements taken at the defective stage should isolate the defective part. Normal voltage and resistance measurements appear in TM 11-2139-20, figures 17 through 19. The signal substitution procedures for each step assume that all previous steps have been satisfactorily completed. These tests use the same setup as the operational tests (pars. 136 and 138a). For the locations of the parts to be checked in the Corrective measures column of the following chart, refer to figures 93 and 94. The schematic diagram is figure 23.

TO. 31W1-2TCC7-64, a. ORDER WIRE PANEL, Receiving Direction, Signal Substitution Chart (fig. 23).
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	REC AMP IN jack

(ring).
	.007
	. Check circuit from ter

F and § of

minals

J101 to J107.

Check

R124

resistors
	



	
	
	Terminal 2 of J106
	Ground 4=2 4h e642
	.007
	through R126.

. Check circuit from ter

F and

minals

§ of

J101 to 2 and 0 of

J106.
	



	
	138c. Operate

CABLE

REELS TO

NEXT AN/

TCC-7 OR

AN/TCC-8

switch to

RADIO
	Terminal 2 of J106
	sea

Ground Seb ce
	.0015
	Check

R124

resistors

through R126.

. Perform test No. 2.

8

Check circuit from ter

F and

minals

§ of

ILOM tos L038:

Check resistor R113.
	



	
	position.
	Terminal 17 of J106
	eee

see

Ground'
	2.2
	. Replace receiving am

plifier AR102 and re

peat test No. 4.

Check

circuit

associ

ated with terminals

17 and 19 of J106 for

opens

and shorts if

normal

indications

are not obtained in

test No. 4a.

Check for 200 volts de

between terminals 12

and 13 of J106.

. If normal indication is

not obtained in test
	



	
	
	
	
	
	No.

check

the

4c,

200-volt distribution

circuit (TM 11-2139-

20, figs 25):

Check for 6.8 volts ac

between terminals 6

and 8 of J106.

If normal indication in

test No. 4e is not ob

tained, check the 6.3

volt

distribution

ac

circuit.
	



	
	
	Terminal 17 of J106
	sai

Ground s2s 2.

>.
	.023
	. Check

R124

resistors

through R126.

. Perform

No.

4a

test

through f.
	



	
	
	REC AMP OUT jack

(tip).
	REC AMP OUT jack

(ring).
	.0075
	. Check circuit from J106

to T105.

Check

R122

resistors

and R128.
	





Fro













	Tes t
	For hookup of signal in
	Voltmeter probe connections
	Meter indication
	Corrective measures



	No.
	circuit, see paragraph
	Positive
	Negative
	(volts ac)
	
	




	
	CABLE REELS

TO NEXT

AN/TCC-7

OR AN/

TCC-8 switch

position:
	
	
	
	Check

equalizer

net

d.

work EQ101.
	



	
	RADIO
	
	
	
	
	



	
	0-11
	
	
	
	
	



	
	12-13
	
	
	
	
	



	
	35-57
	
	
	
	
	



	
	58-80
	
	
	
	
	



	
	81-103
	
	
	
	
	



	
	104-126
	
	
	
	
	



	
	127-149
	
	
	
	
	



	
	150-160
	
	
	
	
	



	
	150-160

(Hot).
	
	
	
	
	



	
	137e
	Terminal 2 of J102_2-—
	
	
	Perform

corrective

a.

measures in test No.

8.

Check circuit from 2W
	



	
	
	
	
	
	EXT

binding

posts

ToOwtL1OS:

Check

transformer
	



	
	
	
	
	
	T104.

. Check resistor R117.

Check capacitors C101

through C104.
	



	
	Operate CABLE

REELS TO

NEXT AN/

TCC-7 OR

AN-TCC-8

switch to

104-126

position.

Input fre

quency:
	
	
	
	
	



	
	300 eps
	
	== Se ew Pe RK www ee ew ew ee
	.031
	
	



	
	1,700 eps
	
	
	
	. Check
	



	10
	
	
	
	
	circuit

associ

ated with terminals

17 and 19 of J102.
	



	
	
	
	
	
	. Replace

transmitting

amplifier AR101, and

repeat test No. 10b.

If normal

indications
	



	
	
	
	
	
	are not obtained in

test No. 10b, check

for 200 volts de be

tween

terminals

and 13 of J102.
	



	
	
	
	
	
	. If normal indication is

not obtained in test

No.

10c, check

the

200-volt distribution

(TM-11-

circuit

2139-20, fig. 25).
	
















	Test
	For hookup of signal in
	
	Voltmeter probe connections
	Meter indication
	Corrective measures



	No.
	circuit, see paragraph
	aS

Positive
	Negative
	(volts ac)
	




	TAG
	PRS ese = eee
	TR AMP OUT jack

(tip).
	TR AMP OUT jack

(ring).
	dy)
	e. Check for 6.3 volts ac

between terminals 6

and 8 of J102.

If normal indication is

ro

not obtained in test

No.

check

10e,

the

6.3-volt ac distribu

tion circuit.

a. Check circuit from J102

to J103.

b. Check

R114

resistors

through R116.



	TOU
	ws

LS Tenens

eer
	TR AMP OUT jack
	TR AMP OUT jack

(ring).
	.136
	Perform

corrective meas

ures in test No. 11.



	Seal
	LS
	(tip).

eee ee ee Terminal L of J101|
	Soe

Ground

eee ee a7
	11
	a. Check circuit from ter

minal 17 of J102 and

ground to terminals

L and M of J101.

b. Check filter FL101.



	
	2.

14, |) 137%d
	|) Terminal Jivof J10124es\eGround
	Aap eta Eo SPEEA
	iL
	a. Check circuit from ter

minals K and W of

J101 to T1038.

b. Check

R107

resistors

and R108.







141. Transmitting Amplifier AR101, Test (fig. 94)


	a. Connect the modem and amplifier and carrier supply test cable assemblies, 301- and 1,300-ohm resistors, 200 VOLT POWER SUP-PLY, and transmitting amplifier as shown in figure 94.

	6. Connect the signal generator, resistors R1 through R3, attenuator, and transformer T109 as shown in figure 94. Connect the output of the transformer across terminals 0 and 2 of the modem and amplifier test cable assembly.

	c. Set the attenuator for a 0-db loss and adjust the signal generator for an output fre-



quency of 1 ke at an output level of .077 volt across terminals 0 and 2 as measured with the voltmeter.

d. Connect the voltmeter across the 301- and 1,300-ohm resistors. The voltmeter indication should be 10 +1.25 volts.



142. Transmitting Amplifier AR101, Signal Substitution Tests

The setup for making signal substitution measurements is the same as that described for the operational test (par. 141). To perform the test outlined in the signal substitution chart below, use the same attenuator setting and signal generator frequency and output level as in paragraph 141e.



143. Receiving Amplifier AR102, Test (fig. 97)

a. Connect the carrier supply, and modem and amplifier test cable assemblies, 825-ohm resistor, 200 VOLT POWER SUPPLY and receiving amplifier as shown in figure 97.

b. Connect the signal generator, resistors R1 through R3, attenuator, and transformer T109 together as shown in figure 97. Connect the secondary output of the transformer across terminals 0 and 2 of the modem and amplifier test cable assembly.

— c. Set the attenuator for a 30-db loss and adjust the signal generator for an output frequency of 1 ke at an output level of .007 volt as measured across terminals 0 and 2 with the voltmeter.

d. Connect the voltmeter across the 825-ohm resistor. The voltmeter indication should be Zou 2 OVO,



144. Receiving Amplifier AR102, Signal Substitution Tests

The procedure for making the signal substitution tests is the same as that described for the operational test (par. 143). To perform the tests outlined in the signal substitution chart below, use the same attenuator setting and signal generator frequency and output level as in paragraph 148c.
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Figure 98. Receiving amplifier AR102 (part of ORDER WIRE PANEL), top view, parts location.

[image: Figure, page 210]

Figure 99. Receiving amplifier AR102 (part of ORDER WIRE PANEL), bottom view, parts location.



145. Ringer-Oscillator Y101, Test (fig. 100)


	(1) Connect the carrier supply, and modem and amplifier test cable assemblies, 200 VOLT POWER SUPPLY, and ringer-oscillator as shown in figure 100.

	(2) Connect the signal generator, resistors R1 through R38, attenuator, and transformer T109 as shown in figure 100.





b. Receiving Test.

(1) Strap terminals 2 and 5 and connect the 600-ohm resistor across terminals 0 and 1 on the modem and amplifier test cable assembly.


	(2) Set the attenuator for a 30-db loss and adjust the signal generator for an output frequency of 1.6 ke at an output level of .81 volt as measured with the voltmeter across the input to the attenuator.

	(3) Connect the signal generator and associated components (a(2) above) across terminals 0 and 1 of the modem and amplifier test cable assembly. The buzzer should operate.




	(4) Readjust the attenuator for a 0-db loss and readjust the signal generator for an output frequency 300 cps at an output level of .16 volt measured across terminals 0 and 1 of the modem and amplifier test cable assembly.

	(5) Connect the multimeter, arranged as a de voltmeter, across terminal E2 and ground; it should indicate between 5.5 and 13.5 volts de.

	(6) Remove the strap and the 600-ohm resistor ((1) above).

	(7) Readjust the signal generator for an output frequency of 1 ke; the multimeter should indicate between 6 and 9 volts de.

	(8) Readjust the signal generator for an output frequency of 3 kc; the multimeter should indicate between 8.5 and 12.5 volts de.





c. Oscillating Test.

(1) Connect the 600-ohm resistor across terminals 0 and 1 and strap terminals 2 and 6 and 5 and 8 on the modem and amplifier test cable assembly.


	(2) Connect the frequency meter across terminals 0 and 1 of the modem and amplifier test cable assembly.

	(3) The frequency meter indication should be 1.6 ke.

	(4) Connect the voltmeter across terminals 0 and 1 of the modem and amplifier test cable assembly. The voltmeter should indicate .275 +.05 volt.

	(5) Remove the 600-ohm resistor and the straps ((1) above).





146. Ringer-Oscillator Y101, Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in ringer-oscillator Y101. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organizational level (TM 11-2139-20). Once the trouble has been localized to the proper circuit, a tube check and voltage and resistance measurements (TM 11-2139-20, fig. 19) of this circuit should be sufficient to isolate the defective part.










	Item No.
	Symptom
	Probable trouble
	Corrective measures




	y eee
	nals 1 and 0.
	No ac voltage measured at termi- | Defective component part or wir- | Make

ing in oscillator circuits.
	operational

tests

in para

If these checks indi

graph 145.

normal

behavior,

cate

circuit

check R11 and wiring from termi

nal 4 of T3 to terminals 6 of Pl.

Check wiring to terminals 1 and

Check T1 (measure pri

0 of Pl.

mary and secondary resistances).



	58 eae

A
	Voltage

measured

and 0 out of limits.
	at terminals 1 | Feedback path of oscillator
	Check CR8, CR4, R12, R138, and

Replace defective parts.

wiring.



	Sear

ee
	1 and 0 incorrect (par. 145).
	Frequency measured at terminals | Tuned circuit of oscillator
	Adjust capacitor C5 and attempt

to bring frequency into correct

range of 1.6 +4 cps.

If adjust

ment

check

C5

is impossible,

through

and

C9,

wiring.

Re

place defective parts.



	
	A dV rere The buzzer does not operate when | Guard circuit of oscillator

1.6 ke is applied to the circuit

under the conditions described in

paragraph 145a through ¢ (oscil

lator frequency and voltage nor

mal as determined from previous

tests).
	
	Apply

substitution

signal

tests

(par. 147, tests No. 1 through 9).



	
	teres gee De voltage at terminal E2 for 1-ke | Defective component part in guard | Apply

input incorrect (or excessive talk-

up reported from the field).
	circuit transmission path.
	substitution

~ signal

tests

(par. 147, tests No. 10 through

1)



	ae en
	eps input incorrect.
	De voltage at terminal E2 for 300- | Defective capacitor C12 in signal | Check capacitor C12.

transmission path.
	Replace if

defective.



	
	ponte Ac De voltage at terminal E2 for 3-ke | Defective capacitor C18 in guard | Check capacitor C13.

input incorrect.
	circuit transmission path.
	Replace if

defective.
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Figure 101. Ringer oscillator Y101 (part of ORDER WIRE PANEL), top view, parts location.

[image: Figure, page 214]

Figure 102. Ringer oscillator Y101 (part of ORDER WIRE PANEL), bottom view, parts location.



147. Ringer Oscillator Y101, Signal Substitution Tests

The signal substitution tests given in the following chart are used to supplement the troubleshooting chart in paragraph 146. Once the trouble has been localized to a specific stage, voltage and resistance measurements should be sufficient to isolate the defective part. The procedure for preparing ringer oscillator Y101 for the signal substitution tests is given in a through e below.


	a. Follow the pretest setup procedure (par. 145a) and short terminal 2 to terminal 5 on the modem and amplifier test cable assembly (fig. 100).

	b. Connect the signal generator to the attenuator through a protective pad consisting of one 600-ohm resistor and two 6,800-ohm re-



sistors (fig. 100). Set the attenuator for 30-db loss.


	c. Connect the output binding posts of the attenuator to the transformer primary winding. Connect the transformer secondary winding to terminals 0 and 1 of the modem and amplifier test cable assembly.

	d. Connect the voltmeter to terminals 0 and 1 of the modem and amplifier test cable. Adjust the output of the signal generator for the proper frequency and adjust the voltmeter for an indication as determined by the Conditions column of the signal substitution chart.

	e. Use the voltmeter for ac test measurements and the multimeter for de test measurements.



Note. Adjust the attenuator to any setting necessary to obtain the required signal generator output reading as measured on the voltmeter.

T.O. 31W1-2TCC7-64



148. Dc Resistance of Transformers c. Receiving Amplifier AR102. and Coil



9-10 27.5 d. Ringer Oscillator Y101.




Section VII]. TELEPHONE CARRIER FREQUENCY SUPPLY TA-—228/TCC-7 ee (fig. 103)

.)


149. Troubleshooting Data 150. Carrier Supply Panel Tests


	

	



[image: Figure, page 216]


	Carrier Frequency Output Test.

	(1) Connect the voltmeter to terminals C and L, A and J, D and E, and H and R on the transmission test cable assembly. The voltmeter should indicate .75 +.25 volt for each test.




	(2) Connect the voltmeter to terminals C and M, D and N, E and P, and F and R on the carrier supply test cable assembly. The voltmeter should indicate .82 +.25 volt for each test.




	. Pilot Frequency Output Test.

	(1) Adjust the 68KC control to its extreme clockwise position.




	(2) Connect the voltmeter across. terminals H and J on the supply test cable assembly with terminal J as ground; the voltmeter should indicate at least .0075 volt.




	d. 12 and 28 Ke Test Frequency Output Test.

	(1) Operate the 12 & 28KC switch to the ON position and operate the 12KC control to its extreme clockwise position.




	(2) Strap terminals 3 and 4 on filter FL4 and FLD5 (fig. 105).




	(3) Connect the voltmeter across terminals H and J on the supply test cable assembly (fig. 103) with terminal J as ground; the voltmeter should indicate at least .003 volt.




	(4) Operate the 12KC control to its extreme counterclockwise position and adjust the 28KC control to its extreme clockwise position. The voltmeter ((3) above) should indicate at least .008 volt.




	5 Léest.d ack.T est.

	(1) Connect the voltmeter across terminals T, and R of the test plug assembly with terminal R as ground.




	(2) Insert the plug of the test plug assembly into each jack on the CAR-RIER SUPPLY PANEL except the SYNC jack. The voltmeter should indicate .75 =+.25 volt for each jack tested.




	. Local Oscillator Frequency Test.

	(1) Connect the frequency meter across the T, and R terminals of the test plug assembly.




	(2) Insert the plug of the test plug as-






sembly into the 64KC LOCAL jack on the CARRIER SUPPLY PANEL. The frequency meter should indicate an output of 64 kc +5 eps.


	g. Test Jack Test for Remote Control.

	(1) Operate the CARR SYNC switch to the REMOTE position.




	(2) Connect the signal generator across terminals F and P on the transmission test cable assembly. Adjust the signal generator for an output frequency of 68 ke at an output level of .75 volt measured across terminals F and P.




	(3) Connect the voltmeter across terminals T, and R of the test plug assembly with terminal R as ground. Insert the plug of the test plug as- sembly into the jacks listed in the chart below. The voltmeter indication for each test jack is given in the following chart.













	Test jack
	Volts (ac)




	ba

64K-C LOCALS. ees ae a eeeiizessithan <2

SY NG

23

=

64KC REM

a

22



DIV:

ee
	75 + .25

Poza, 20

Moras «20






	h. Miscellaneous Continuity Tests. ,

	(1) Remove power from the CARRIER SUPPLY PANEL.




	(2) Use the multimeter arranged as an ohmmeter to perform the following tests.




	(3) Connect the test leads of the multimeter between the supply test cable assembly terminals and the terminals of the other test cable assemblies. The multimeter should indicate zero resistance for each check.


















	Supply test
	Carrier supply test cable assembly connected to




	test cable assembly
	(P1)
	(P2)
	(P38)
	
	
	



	Mi

CREME
	es,

ee

lS
	
	B

'
	
	
	



	ee Uo

ceed

Does
	
	Se.

OE

=
	L
	
	
	



	ae eee

Ala ok Sue, Se
	A
	A
	A
	
	
	



	ee eee

eee

Kose
	K
	K
	K
	
	
	



	2

ME
	B
	B
	
	
	
	



	Ay ee

er

ee
	L
	L
	
	
	
	







151. CARRIER SUPPLY PANEL Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in the CARRIER SUPPLY This chart lists the symptoms that may be reported on the equipment repair tag PANEL. ee -—- D part. or observed when performing maintenance at the organizational Once: the trouble has been localized to the proper circuit, a tube check and a voltage and resistance measurement (TM 11-—2139-20, fig. 11) should be sufficient to isolate the defective level (TM 11-—2189-20).









	Symptom
	Probable trouble
	Corrective measures




	1. No carrier or pilot or test signal

outputs (par. 1506 through e).
	Failure of +200-volt de distribution

a.

circuits.
	Check for presence of 200 volts de

between standoff terminal E2 and

ground.

If not present, refer to

figure 20.



	
	Failure of 6.3-volt ac distribution

b.

circuits.
	Check for presence of 6.8 volts ac

across terminals 3 and 4 of V2 tube

socket with terminal 3 ground.

If

voltage is not present, check the

6.3-volt

distribution

circuits

ac

and locate open or shorted circuits.



	
	Failure of 64-ke oscillator divider,

c.

or 4-ke amplifier circuits.
	Follow procedures in symptoms 2, 3,

and 4.



	2. Output at 64KC LOCAL jack,

out of limits (par. 150e).
	Failure of 64-ke oscillator or local am

plifier circuits.
	Check V1 and V2 tube socket volt

ages.



	
	
	procedures

Use signal substitution

(par. 152, tests No. 1, 2, and 3) to

localize trouble.



	3. Output at DIV 1 jack out of lim
	Failure of first divider circuits
	Check output at 64KC LOCAL jack.

Check V4 tube socket voltages.



	its.
	
	Use signal substitution

procedures

(par. 152, tests No. 4 through 9) to

localize the trouble.



	4. Output at DIV 2 jack out of lim
	
	Check output at DIV 1 jack.



	its.
	
	Check V5 tube socket voltages.

Use signal substitution

procedures

(par. 152, tests No. 10 through 14)

to localize the trouble.



	5. Output at 4 KC jack out of lim

its.
	Failure of 4-ke amplifier circuit
	Check output at DIV 2 jack.

Check V6 tube socket voltages.

Use signal substitution

procedures

(par. 152, tests No. 15 through 19)

to localize the trouble.



	6. Output at 8 KC, 12 KC, 16 KC,

20 KC, 56 KC, 72 KC, 88 KC,

and 120 KC jacks out of limits.
	Failure of odd harmonic generator cir

cuit.
	Check output at 4 KC jack.

Use signal substitution

procedures

(par. 152, tests No. 20, 21, and 22)

to localize the trouble.



	7. Output at 8 KC, 16 KC, 56 KC,

72 KC, 88 KC, and 120 KC
	Failure of even harmonic generator cir

cuit.
	Check output at jacks listed in symp

tom No. 6.



	jacks out of limits.
	
	Use signal substitution

procedures

(par. 152, test No. 28) to localize

the trouble.



	8. Output at 8 KC jack out of lim

its.
	{

Failure of 8-ke filter and amplifier cir

cuit.
	Check output at 4 KC jack.

Check V11 tube socket voltages.

Use signal substitution

procedures

(par. 152, tests No. 24 through 28)



	9. Output at 12 KC jack out of lim

its.
	Failure of 12-ke filter and amplifier cir

cuit.
	to localize the trouble.

Check output at 4 KC jack.

Check V10 tube socket voltages.

Use signal substitution

procedures

(par. 152, tests No. 29 through 34)














	
	Symptom
	Probable trouble
	Corrective measures



	10.
	Output at 16 KC jack out of lim

its.
	Failure of 16-ke filter and amplifier cir

cuit.
	Check V12 tube socket voltages.

Use signal substitution

procedures

aes)

(par. 152, tests No. 35 through 41)




	ii:
	Output at 20 KC jack out of lim

its.
	Failure of 20-ke filter and amplifier cir

cuit.
	to localize trouble.

Check output at 4 KC jack.

Check V9 tube socket voltages.

ae)

Use signal substitution

procedures

(par. 152, tests No. 42 through 47)

to localize trouble.



	12.
	Output at 56 KC jack out of lim

its.
	Failure of 56-ke filter and amplifier cir

cuit.
	Check output at 4 KC jack.

Check V138 tube socket voltages.

Use signal substitution

procedures

(par. 152, tests No. 48 through 53)

to localize trouble.



	13.
	Output at 72 KC jack out of lim

its.
	Failure of 72-ke filter and amplifier cir

cuit.
	Check V14 tube socket voltages.

8

Use signal substitution

procedures

(par. 152, tests No. 54 through 59)

to localize trouble.



	14.
	Output at 88 KC jack out of lim

its.
	Failure of 88-kce filter and amplifier cir

cuit.
	Check output at 4 KC jack.

Check V15 tube socket voltages.

Sai

Use signal substitution

procedures

(par. 152, tests No. 59 through 65)

to localize trouble.



	15.
	Output at 120 KC jack out of

limits.
	Failure of 120-ke filter and amplifier cir

cuit.
	Check output at 4 KC jack.

Check V16 tube socket voltages.

eof

Use signal substitution

procedures

(par. 152, tests No. 66 through 71)

to localize trouble.



	16.
	Output at terminals C and M of

carrier supply test cable as

sembly out of limits.
	Failure of output circuits of 8-ke car

rier frequency.
	Check output at 8 KC jack.

Check circuits between T19 and P1,

P2, and P38 for open or shorted

circuits.



	WES
	Output at terminals D and N of

carrier supply test cable as

sembly out of limits.
	Failure of output circuits of 12-ke car

rier frequency.
	Check output at 12 KC jack.

Check circuits between T17 and P1,

P2, and P3 for open or shorted



	18.
	Output at terminals E and P of

carrier supply test cable as

sembly out of limits.
	Failure of output circuits of 16-kce car

rier frequency.
	circuits.

Check output at 16 KC jack.

Check circuits between T20 and P1,

P2, and P83 for open or shorted

circuit.



	19.
	Output at terminals F and R of

carrier supply test cable as

sembly out of limits.
	Failure of output circuits of 20-ke car

rier frequency.
	Check output at 20 KC jack.

8 aS osf

Check circuits between T15 and P1,

P2, and P8 for open or shorted

circuits.



	20.
	Output at terminals C and L of

transmission test cable assem

bly.
	Failure of output circuits of 56-ke car

rier frequency.
	Check output at 56 KC jack.

8

Check circuits between T21 and J15

for open or shorted circuits.



	als
	Output at terminals A and J of

transmission test cable assem

bly.
	Failure of output circuits of 72-ke car

rier frequency.
	Check output at 72 KCjack.

Check circuits between T22 and J15

for open or shorted circuits.



	22.
	Output at terminals D and E of

transmission test cable assem

bly.
	Failure of output circuits of 88-ke car

rier frequency.
	Check output at 88 KC jack.

Check circuits between T23 and J15

for open or shorted circuits.



	23.
	Output at terminals H and R of

transmission test cable assem

bly.
	of output

at 120-kc

Failure

circuits

carrier frequency.
	Check output at 120 KC jack.

Check circuits between T24 and J15

ao o e :

for open or shorted circuits.



	24.
	Pilot frequency output at termi

nals H and J of supply test

cable assembly out of limits.
	Failure of filter FL5 or 68-ke output

circuits.
	Check output at 4 KC jack.

Use signal substitution

procedures

Sai

(par. 152, tests No. 75 and 76) to

localize trouble.














	
	eee

Symptom
	Probable trouble
	Corrective measures




	25.
	12-ke test frequency output at

terminals H and J of supply

test cable assembly out of lim

its.
	Failure of filter FL3 or 12-ke output

circuits.
	Check output at 4 KC jack.

a.

b. Use signal substitution

procedures

(par. 152, tests No. 74 and 75) to

localize trouble.



	
	26. 28-ke test frequency output at

terminals H and J of supply

test cable assembly out of lim

its.
	Failure of filter FL4 or 28-kce output

circuits.
	Check output at 4 KC jack.

a.

b. Use signal substitution

procedures

(par. 152, tests No. 72 through 75)

to localize trouble.



	
	27. Synchronizing signal output at

SYNC jack out of limits.
	Failure of synchronizing signal input

circuits.
	Check

between

J15

and

J6

circuits

(SYNC) for open or shorted circuits



	
	28. Synchronizing signal output at

64KC REM jack out of limits.
	Failure of synchronizing signal modu

ulator and 64-ke remote

amplifier

circuits.
	Check output at SYNC jack.

a.

b. Check V7 tube socket voltages.

Use signal substitution

procedures

c.

(par. 152, tests No. 80 through 87)

to localize trouble.



	
	29. Output from synchronizing sig

nal at DIV 1 jack out of limits.
	Failure of connections between 64-ke

remote amplifier and divider circuits.
	Check output from local oscillator at

a.

DIV 1 jack.

b. Check

between

T13

and

circuits



	
	30. Output at 64KC LOCAL jack

out

150g))

of limits

(par.
	Failure of blocking circuit for 64-ke

local signal.
	standoff terminals E10 and Ell

for open or shorted circuits.

Check output at 64KC REM jack.

a.

b. Check V3 tube socket voltages.



	
	(CARR SYNC switch in RE

MOTE position).
	
	Check resistors R16 through R19 and

c.

capacitor C9.

Replace defective

parts.

d. Check circuits associated with tube



	
	81. 68-ke visual or audible alarm in

No 120-ke

alarm

dication.
	Failure of 68-ke distribution circuit or

alarm circuit associated with tube V8.
	V3 for open or shorted circuits.

Check the 68-ke output at terminals

a.

H and J of J16.



	
	indication.
	
	b. If normal indication is obtained in

correction a, use signal substitu

procedures

tion

(apr.

152,

test

No. 77).



	
	
	
	If normal indication is obtained in

c.

correction b, check V7 tube socket

Check

voltages and resistances.

resistors and capacitors associated

with the tube socket

terminals.

Replace defective parts.



	
	
	
	d. Check resistors R64 and R65.

Re

place if defective.

Check capacitors C23 through C26.

e.

Replace if defective.



	
	
	
	Check varistors CR6 and CR7.

Check relay K1.



	32,
	120-ke visual or audible alarm

No 68-ke alarm

indication.

indication.
	Failure of 120-ke distribution circuit

associated with tube V8.
	Check output at 120 KC jack.

saa

If normal indication is obtained in

correction a, use signal substitu

tion procedures (par. 152, tests No.



	
	
	
	78 and 79) to localize trouble.

If normal indication is obtained in

c.

correction 6, check V7 tube socket

Check

voltages and resistances.

resistors and capacitors associated



	
	
	
	with the tube socket

terminals.

Replace defective parts.

d. Check

Replace

relay

K2.

if de



	
	33. 68-ke and 120-ke visual or audi

ble alarm indications.

a

a a arent LISS
	Failure of the carrier and pilot produc

ing circuits or alarm circuits associ

ated with tube V8.

SOUS) an rer Wer eee ene ey. ARE Re See ON
	ee

fective.

Check output of test jacks.

If normal indications are

obtained

aes)

in correction a, follow procedures

in symptoms 31 and 32 of this





[image: Figure, page 221]

| SECTION A SHOWS PICTORIAL VIEWS OF THE RESISTOR BOARD ASSEMBLY, SECTIONB SHOWS A PROJECTION OF THE RESISTOR BOARD ASSEMBLY.

Figure 104. CARRIER SUPPLY PANEL, resistor board wiring diagram.

2 SIMILAR ARBITRARY REFERENCES A THROUGH H, AND | THROUGH 8, HAVE BEEN ASSIGNED ON BOTH SECTIONS, FOR EXAMPLE, SECTIONA IS IDENTICAL TO Al ON SECTIONB. TM2139-35-149

[image: Figure, page 222]

Figure 105. Telephone Carrier Frequency Supply TA-228/TCC-7, removed from transit case, top view, parts location.

[image: Figure, page 223]

Figure 106. Telephone Carrier Frequency Supply TA-228/TCC-7, removed from transit case, top view, showing location of capacitors and test jacks.

[image: Figure, page 224]

Telephone Carrier Frequency Supply TA-228/ TCC-7, bottom view, showing location of coils, capacitors and tube sockets. Figure 1 07.

[image: Figure, page 225]

Figure 108. Telephone Carrier Frequency Supply TA-228/TCC-7, bottom view, showing location of resistors from R99 to R179.

[image: Figure, page 226]

Figure 109. Telephone Carrier Frequency Supply TA-228/TCC-7, bottom view, showing location of resistors up to R98.



152. CARRIER SUPPLY PANEL Signal Substitution Chart

The signal substitution chart is used to supplement the troubleshooting procedures out- lined in paragraph 151. The chart will aid in determining the defective stage or circuit. Voltage and resistance measurements are or dinarily sufficient to isolate the defective part in the defective stage or circuit. In each step of the signal substitution procedure, it is assumed that all previous steps have been satisfactorily completed. Use the pretest setup given in paragraph 150a except where indicated.

fective.

* See paragraph 150d(1) and (2), test setup. + See paragraph 150g(1) and (2), test setup.

+See paragraph 150g(1) and (2), test setup.




Section IX. POWER SUPPLY PP-827/U 154. Troubleshooting Data 155. 200-Volt Power Supply Test (fig. 134)


	

	(1) Connect the carrier supply test cable parts. A and K and D and H respectively

	




	ers and coils. (3) Operate the 115V-230V switch to the appropriate position.




	b. Operational Test for 115- or 230-Volt Source.

	(1) Operate the AC POWER switch to the ON position.




	(2) Check the de output indicated in the chart below with the multimeter and check the ac ripple voltage with the voltmeter.












	Test conditions
	Output taken at carrier supply test

cable assembly terminals
	Output voltage
	Maximum ripple voltage




	200V ADJ control fully counterclockwise

_|

200V ADJ control fully clockwise

200V ADJ control adjusted for 200 volts|

ees

Novexternal filament [oad samme
	ee

A and K

Kee.

Avand

se

A and K

regent Tt UWE

Btandslizs sae
	190 de (max).

ae

= Se

es os

200: ACh ia ee

es ee

8 OG (oe Os

Se
	.007

.002





(3) Connect the multimeter, arranged to measure ac voltage, to the 115V CON-VENIENCE OUTLET and then to the TO 600V POWER SUPPLY receptacle. The multimeter should indicate 115 volts for both tests when the input voltage is 115 volts; the multimeter should indicate 230 volts at the 600V POWER SUPPLY receptacle and 0 at the 115V CON-VENIENCE OUTLET when the input voltage is 230 volts.


c. 230-Volt Test.


	(1) Disconnect the power supply from the ac power source.

	(2) Operate the AC POWER switch to the ON position and operate the 115V— 230V switch to the 230V position.

	(3) Connect the mutimeter, arranged as an ohmmeter, across terminals 2 and 3 of transformers T1, T2, and T3; the multimeter should indicate 0 ohm for each test.

	(4) Connect the multimeter across the TO 600V POWER SUPPLY receptacles; the multimeter should indicate 3 ohms.

	(5) Connect the multimeter across the 115V CONVENIENCE OUTLET; the multimeter should indicate infinite resistance.





d. Blower Motor Test.


	(1) Replace the chassis in the transit case and apply power to the 200 VOLT POWER SUPPLY.

	(2) Allow the power supply to remain in operation long enough to cause the blower motor to start. While the blower motor is operating, check to



see that air is being moved out through the front grill.

e. High-Voltage Rectifier and Regulator Tests. Perform the tests indicated in the chart below to check the high-voltage rectifier circuit and the regulator circuit for troubles that were not located during the operational tests (a through d above). Prepare the 200 VOLT POWER SUPPLY for testing as explained in a(2) and (3) above. Operate the AC POWER switch to the ON position. Use the multimeter arranged as a voltmeter to make the following tests.











	Test

No
	Test conditions
	
	Multimeter test jack

connection
	Meter

indication

(de volts)



	
	
	Positive

probe
	Negative

probe
	




	1|
	200V ADJ control
	J8
	J6
	200



	
	adjusted for 200
	J9
	J6
	96



	
	volts.
	J10
	J6
	95



	
	
	Jil
	J6
	118



	
	
	J12
	J6
	180



	
	
	J13
	J6
	355



	
	
	J14
	J8
	1g ss



	
	
	J15
	J8
	Le



	
	
	J16
	J8
	eo



	
	
	J17
	J8
	1.75



	
	
	J18
	J8
	1.75



	
	
	J19
	J8
	Lio



	
	
	J20
	J8
	1.75



	
	
	APA
	J8
	1.75



	
	
	ae
	J8
	—18



	
	
	J9
	J8
	110



	
	
	J10
	J8
	110



	
	
	Ayia
	J8
	88



	
	200V ADJ control
	J22
	Ase
	9



	2|
	fully counter

clockwise.
	J12
	J8
	—26.5



	3|
	200V ADJ control

fully clockwise.
	J12
	J8
	—4







156. 200-VOLT POWER SUPPLY Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in the 200 VOLT POWER SUPPLY. This chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance of the organizational level (TM 11-2139-20). Once the trouble has been localized to the proper circuit, a tube check and a voltage and resistance measurement (TM 11-—2139-20, fig. 20) of the defective circuit should be sufficient to isolate the defective part. Arrange the 200 VOLT POWER SUPPLY for testing according to the operational test procedure (par. 155a).









	Symptom
	Probable trouble
	Corrective measures




	1. No de output voltage (par. 155b

Fuse F1 or F2 blows if

(2)).

115-volt power source is used;

fuse F4 blows if 230-volt power

source is used.
	Short circuit in the ac input circuit_|

a.

b. Failure in high-voltage rectifier cir

cuits V1, V2, and V3, or inductor

Ll.
	Check from J6 to J13 and from J6 to

a.

|

Capacitor

J8 for short circuits.

C1, C2, or C7 may be shorted (fig.

To locate short circuits in

33).

transformers, unsolder wires from

taps 2 and 4 on transformer T2.

Place switch S3 in the 115V posi

Check for 2 ohms on wind

tion.

ings 1-2 and 3-4 on transformer

Check windings

Tl or T8.

1-2

and 3—4 for 2 ohms on transformer

Place switch 83 in the 230V

T2.

position and check between taps

1—4 for 8 ohms on transformer T1

Check for short circuits

or T3.

across input plug P2.

b. Check for lighted filaments in tubes

Vi Vz;.and V3.

if not lighted,

check tube wiring and transformer

If filaments do light, check

T1.

from J6 to J13 for 495 +10 volts

If voltage

is not

present,

de.

check for 35 +10 ohms (inductor

L1) from J13 to pin 8 of tube V1.

Check for continuity from J6 to

Check

tap 6 on transformer T2.

tube socket voltages

and resist

On trans

ances on V1, V2, or V8.



	2. Low dc output voltage and high

output ripple voltage.
	Failures in circuits associated with

a.

tubes V1 through V9.
	former T2, check for continuity of

primary windings and from each

blade of input plug P2 to taps 1-2

and 3-4.

If J6 to J13 voltage is

495 +10 volts de then check for

1,800 ohms from J138 to pin A of

connector P8, and for continuity

from J6 to pin K of connector P3.

Check tube socket voltage and re

a.

sistances on tubes V1 through V9.

Where

check for

trouble

exists,

tube failures and for opens in re

sistors R1, R2, R4, R21, R23, and

R25 or capacitors C1, C2, and C4.

Replace defective parts.













	Symptom
	Probable trouble
	Corrective measures




	
	b. Failure in filament supply for tubes

V4 through V8.
	b. Check to see that AC POWER lamp

If lamp lights, check fila

lights.

ments of tubes V4 through V8 for

Check

open

6.3 volts.

for

or

shorted circuits where no voltage

If lamp does not light,

is present.

check lamp and wiring for open

Unsolder

from

wires

circuits.

either tap 5 or tap 6 on trans

Turn on ac power and

former T1.

check for 7.2 volts +.5 volts ac on

winding 5-6 and 115V on winding

If no voltage is pres

3-4 of Tl.

ent, the winding is open or shorted.

Check transformer

Replace

Tl.

if defective.



	High de output voltage and high

3.

output ripple voltage.
	Tubes V4 through V9 not functioning

properly.
	Check tube socket voltages and resist

V4

through

ances

tubes

V9.

for

Where trouble exists, checks for opens

in resistors R5 through R12, and R22,

R24, R26, or R27.

Replace if de

fective.



	4, Erratic de output voltage and

high output ripple voltage.
	Flicker in tube V9 due to trouble in

a.

capacitor Cé.
	Check for loose connections at ca

a.

Check

and replace

pacitor

C6.

C6 if necessary.



	
	b. Loose connections at one of the ca

pacitors, at 200-volt adjustment

control, or at tube sockets.

Ca

pacitor C3, C5, or C7 open.
	b. Inspect for loose connections.

Re

place capacitor C38, C5, or C7 if

trouble has not been located.



	5. Output ripple too high with 95-

Normal de

volt line voltage.

output voltage, output ripple

within limits with 115-volt line

voltage.
	Cathode circuits of tubes V4 through

V7 open or contain aged resistors.

Tubes V1 through V8 may be aged

or inoperative.
	Check de voltages across resistors R13

through R20, from J8 to each of the

connectors J14 through J21 (fig. 33).

Turn off power supply and check re

R18 through

Replace

R20.

sistors

open _ resistors.

Resistors

R13

R20 should

through

be replaced

if

+15

percent from 27

they deviate

Apply power and check tube

ohms.

socket voltages for tubes V1, V2, and

Where deviations exist, change

V3.

tubes one at a time and recheck volt

Reject aged tubes.

ages.



	6. No. —10-volt de output voltage_
	CRI,

Failure in low-voltage rectifier

inductor L2, or a shorted output.
	Operate AC POWER switch to OFF.

Check from J7 to J22 for short cir

cuits (fig. 33).

If no short circuits are

indicated, apply power to power sup

Check from J7 to J22 for —16

ply.

—22 volts.

If proper voltage is

to

present, check continuity from J7 to

pin D of connector P3, and from J22

to pin H of connector P38.

If voltage

AC

operate

not

present,

the

is

POWER switch to OFF.

Check for

45 +10 ohms from J7 to terminal 1



	
	
	of CR1; and check continuity from

Apply

J22 to terminal

3 of CR1l.

Check for 14

power to power supply.

+8 volts ac across terminals 2 and 4

of CR1 and taps 7 and 8 on Tl.

If

present, and no de voltage is present

at terminals 1 and 3, CR1 is defective

and must be replaced.





[image: Figure, page 239]

Figure 110. Power Supply PP-827/U, removed from transit case, top view, parts location.

[image: Figure, page 240]

Figure 111 . Power Supply PP-827/ oh removed from transit case, bottom view, parts location.

[image: Figure, page 241]

Figure 112. Power Supply PP-827/U, removed from transit case, right side view, parts location.

[image: Figure, page 242]

Figure 113. Power Supply PP-827/U, removed from transit case, left side view, parts location.

[image: Figure, page 243]

Figure 114. Power Supply PP-827/U, removed from transit case, rear view with cable rack and spare tube bracket removed, parts location.

[image: Figure, page 244]

Figure 115. Power Supply PP-847/U, removed from transit case, bottom view with cable rack and spare tube bracket in place, parts location.



157. De Resistance of Transformers :

a




Section X. POWER SUPPLIES PP-826/U AND PP-826A/U


158. 600-VOLT POWER SUPPLY Troubleshooting Data








	Par. No.
	Description




	
	PP-826/U

Power

Supply

(original units), schematic

diagram.



	
	PP-826/U,

Power

Supply

(revised units), schematic

diagram.



	
	Power Supply PP-826A/U,

schematic diagram.



	
	PP-826/U,

Power

Supply

and

tube

socket

voltage

resistance diagram.



	
	PP-826/U

Power

Supply

bottom

(original

units),

view, parts location.



	
	PP-826/U

Power

Supply

bottom

(revised

units),

view, parts location.



	
	PP-826/U

Power

Supplies

No.

(revised units

serial

1170 through 2964 only)

and PP-826A/U, bottom

view, parts location.



	
	PP-826/U

Power

Supplies

and PP-826A/U, removed

from

top

transit

case,



	
	view, parts location.

Low-voltage

and

rectifier

alarm unit Z1, top view,

parts location.



	
	Low-voltage

and

rectifier

alarm

Zl,

controls

unit

and parts location.



	
	Low-voltage

and

rectifier

alarm unit Z1, cover re

moved, bottom view, parts

location.



	
	Low-voltage

and

rectifier

alarm unit Z2, top view,

parts location.



	
	Low-voltage

and

rectifier

alarm unit Z2, side view,

parts location.



	
	Low-voltage

and

rectifier

bottom

alarm

unit

Z2,

view, parts location.



	
	PP-826/U

Power

Supply

(original units), wiring dia

gram.



	
	PP-826/U

Power

Supply

(revised units), wiring dia

gram.



	
	PP-826/U

Power

Supplies

No.

(revised units

serial

1170 through 2964 only)

PP-826A/U,

and

wiring

diagrams.












	Par. No.
	Description




	
	Low-voltage

and

rectifier

alarm unit Z1, wiring dia

gram.



	
	Low-voltage

and

rectifier

alarm unit Z2, wiring dia

gram.



	
	POWER

600 VOLT

SUP

PLY,

resistance

of

dec

transformers

and_

coils,

main chassis.



	162b
	Low-voltage

and

rectifier

alarm units Z1 and Z2, de

resistance of transformers

and coils.







159. Power Supply PP-826/U Tests


	a. Initial Procedures.

	(1) Connect the 600V power supply test cable assembly to connector P3 on the 600 VOLT POWER SUPPLY.




	(2) Strap terminals A and B on the 600V power supply test cable. assembly; connect terminal C to ground.




	(3) Set the REPEATER switch to the 0 position and set the 115V-—230V switch to the 115V position. Set the 600V ADJ control to the center of the adjustment range.




	(4) Loosen the locking nuts and set the LOAD CURRENT, LOW-VOLT ALARM, and HIGH-VOLT ALARM controls fully clockwise.




	(5) Connect Pl to a 115-volt ac 60 cps power.






Warning: Be careful when making the tests described in b through i below. Dangerous voltages are present throughout the equipment.


	b. Normal Output Voltage Output Test.

	(1) Operate the ALARM CUTOFF switch to the horizontal position; operate the AC POWER switch to the ON position. The LOAD ALARM lamp should light and the buzzer should sound. Operate ALARM CUTOFF switch to the vertical position; the buzzer should be silenced.




	(2) After 8 seconds, the CURRENT meter should indicate 80 ma +10 ma







	immediately. The LOAD ALARM lamp should go out 20 seconds later. Adjust the LOAD CURRENT control for an indication of 100 ma on the meter.

	(3) Connect the multimeter, arranged for a 1,000-volt input, across test jacks J1 and J10; adjust the 600V ADJ control for a 600-volt indication on the multimeter.

	(4) Connect the multimeter across terminals D and C of the power test cable assembly; the meter should indicate approximately 275 volts.





. Output Ripple Test.


	(1) Connect one side of a .5 pf capacitor to jack J1 on low-voltage rectifier and alarm unit Z1; connect a 1-megohm resistor across the binding posts on the voltmeter.

	(2) Connect the voltmeter across the other side of the .5-yf capacitor and jack J10 on low-voltage rectifier and alarm unit Z1.

	(3) The voltmeter should indicate a ripple voltage of less than 100 millivolts ripple.





. Low Output Voltage Cutoff Test.


	(1) Connect the multimeter across jacks J1 and J10 on low-voltage rectifier and alarm unit Z1. Adjust the LOAD CURRENT control for an indication of 535 volts on the multimeter.

	(2) Adjust the LOW-VOLT ALARM control until the power output is cut off; lock the control in this position. The LOAD ALARM and LOW VOLTAGE lamps should light and the buzzer should sound.

	(3) Operate the RESTORE switch; the de output should return to the level indicated in (1) above.

	(4) Adjust the LOAD CURRENT control for an indication of 100 ma on the CURRENT meter.





. High Output Voltage Cutoff Test.


	(1) Connect the multimeter across jacks J1 and J10 on low-voltage rectifier and alarm unit Z1. Adjust the LOAD CURRENT control for a reading of 670 volts on the multimeter.

	(2) Adjust the HIGH-VOLT ALARM




	control until the power output is cut off; lock the control in this position. The LOAD ALARM and HIGH VOLTAGE lamps should light and the buzzer should sound. The multimeter should indicate 0 volt and the CURRENT meter should indicate 0 ma.

	(3) Depress the RESTORE switch; the de power should return to the level indicated in (1) above.

	(4) Adjust the LOAD CURRENT control for an indication of 100 ma on the CURRENT meter.





f. Load Detection Test.


	(1) Operate the AC POWER switch to the OFF position; operate the RE-PEATER switch to position 1 and adjust the 600V ADJ control to the extreme counterclockwise position.

	(2) Connect the multimeter across jacks J1 and J10 on low-voltage rectifier and alarm unit Zl. Operate the AC POWER switch to the ON position. There should be no de voltage output; the multimeter should indicate 0 volt and the CURRENT meter should indicate approximately 10 ma.

	(3) Adjust the 600V ADJ control until the de voltage is restored. The indication on the CURRENT meter should drop to 0 and then rapidly build up to 100 ma. The multimeter should indicate 480 +10 volts de. The voltage output should be cut off within 1 minute from the time that the power came on.

	(4) Readjust the REPEATER switch to the 0 position, adjust the LOAD CUR-RENT control for an indication of 100 ma on the CURRENT meter, and adjust the 600V ADJ control for an indication of 600 volts on the multimeter.





. 230-Volt Line Test.


	(1) Operate the AC POWER switch to the OFF position.

	(2) Operate the 115V—230V switch to the 230V position.

	(3) Connect the multimeter, arranged as an ohmmeter, across terminals 2 and 3 of transformer Tl on the main




	chassis. The multimeter should indicate 0 ohm.

	(4) Connect the multimeter across terminals 2 and 3 of transformer T1 on low-voltage rectifier and alarm unit Z1. The multimeter should indicate 0 ohm.





h. Blower Motor Test.


	(1) Install the 600 VOLT POWER SUP-PLY chassis in the carrying case and reconnect the power source to receptacle Pl.

	(2) Operate the AC POWER switch to the ON position.

	(3) Allow the 600 VOLT POWER SUP-PLY to remain in operation long enough to cause thermostat $3 to operate the blower motor. The blower motor should start about 20 minutes after the power has been turned on if the room temperature is approximately 60° F. Check to see that air is being moved out through the front grill.





160. Power Supply PP—826A/U, Tests

The operational tests for Power Supply PP-826A/U are the same as those for Power Supply PP-826/U (par. 159) except for the low output voltage cutoff test (b below) and the load detection test (c below).


	a. Initial Procedure. Perform the initial procedures given in paragraph 159a.

	b. Low Output Voltage Cutoff Test.

	(1) Operate the AC POWER switch to the ON position.




	(2) Connect the multimeter arranged as a voltmeter across jacks J1 and J10 on low-voltage rectifier and alarm unit Z2. Adjust the LOAD CUR-RENT control for an indication of 535 volts on the multimeter.




	(3) Adjust the LOW-VOLT ALARM control so that the LOAD ALARM and LOW VOLTAGE lamps light and the buzzer sounds. Lock the control in this position.




	(4) Operate and hold the RESTORE switch; the de power should be interrupted. The CURRENT meter should indicate 15 ma.




	(5) Release the RESTORE switch; the










	CURRENT meter should indicate 80 ma +10 ma.

	(6) Adjust the LOAD CURRENT control for an indication of 100 ma on the CURRENT meter.





c. Load Detection Test.


	(1) Operate the AC POWER switch to the OFF position; operate the RE-PEATER switch to position 3 and adjust the 600V ADJ control to the extreme clockwise position.

	(2) Connect the multimeter across jacks J1 and J10 on low-voltage rectifier and alarm unit Z2. Operate the AC POWER switch to the ON position. The multimeter should indicate 0 volt and the CURRENT meter should indicate more than 5 ma. The LOAD ALARM lamp should light and the buzzer should sound.



Note. The LOW VOLTAGE lamp will light approximately one second before the LOAD ALARM lamp lights. The LOW VOLTAGE lamp will then become extinguished.


	(3) Operate and hold the RESTORE switch until the LOAD ALARM lamp goes out and the buzzer stops sounding. The minimum indication on the CURRENT meter should be 15 ma.

	(4) Release the RESTORE switch; the LOAD ALARM lamp will light but the de power should not come on.

	(5) Readjust the REPEATER switch to position 1 and hold the RESTORE switch in the operated position until the LOAD ALARM lamp is extinguished; release the RESTORE switch. The indication on the CUR-RENT meter should drop to 0 and then rapidly build up to 100 ma.

	(6) The multimeter should indicate 480 volts +10 volts.

	(7) Operate the AC POWER switch to the OFF position and readjust the REPEATER switch to the 0 position.

	(8) Operate the AC POWER switch to the ON position and adjust the LOAD CURRENT control for an indication of 100 ma on the CURRENT meter. Adjust the 600V ADJ control for an indication of 600 volts on the multimeter.





161. Power Supplies PP-826/U and PP-826A/U Troubleshooting Chart

This chart is supplied as an aid in locating trouble in the 600 VOLT POWER SUPPLY. In the troubleshooting chart, all references to Power Supply PP—826/U and low-voltage rectifier and alarm unit Z1 also apply to Power Supply PP-826A/U and low-voltage rectifier and alarm unit Z2 unless otherwise indicated. The chart lists the symptoms that may be reported on the equipment repair tag or observed when performing maintenance at the organiza tional level (TM 11-2139-20). After the trouble has been localized to the proper circuit, a tube check and a voltage and resistance measurement (TM 11-—2139-20, fig. 21) of the stage or circuit should be sufficient to isolate the defective part.

Note. Relays K6 and K7 on some units (Order No. 14181—Phila—51, serial Nos. 1 through 799) may fail to operate properly due to contact wear and aging of the relay.

Caution: Do not strap contacts 2 and 3 or 4 and 5 of relay KI.









	Symptom
	Probable trouble
	Corrective measures




	of normal

1. Absence

de output.

CURRENT meter reads zero,

ALARM

LOAD

lamp _ un

lighted.

LOW

VOLTAGE

lamp

un-

lighted.

VOLTAGE

HIGH

lamp _ un

lighted.

Buzzer silent.

When AC POWER switch is op

erated to ON position,

and

with 115-volt input, fuses F1

and F2 blow; or with 230-volt

input, fuses F3 and F4 blow.
	a. Defective transformers T1 and T2,

or transformer T1 on low-voltage

rectifier and alarm unit Z1, or as

sociated circuits.

Defective 115V

230V switch S2.
	a. Operate AC POWER switch to OFF

position and 115V—230V switch to

115V position.

Check resistance

between terminals 1 and 2, and 3

and 4 of transformer T1 on low

and alarm

voltage rectifier

unit

Resistance should be 30 ohms

Zl.

+10 ohms.

Operate 115V—230V

switch to 230V position.

Check

resistance between terminals 1 and

4 of transformer Tl.

Resistance

should be 125 ohms

+15 ohms.

Check resistance

between

termi

nals 1 and 4 on transformers Tl

and T2.

Resistance should be 8

ohms

+1 ohm.

Operate

115V-—

230V

switch

to

115V_

position.

Check resistance

between

termi

nals 1 and 2, and 3 and 4 of trans

formers Tl and T2.

Resistance

should be 2 ohms

+.5 ohm.

If

readings are not normal, unsolder

from

terminals,

leads

one

at a

time, to isolate each transformer

Determine

whether

winding.

trouble is in transformer, or 115-

to 2380V switch by performing re



	
	b. Open connection between connectors

J11 and P11.
	sistance checks (par. 162).

b. Operate AC POWER switch to ON

Check voltage between

position.

terminals 1 and 2, and between 3

and 4 of transformer T1 on low

and alarm

voltage rectifier

unit

It should be 115 volts ac.

Z1.

If

voltage is not present, check to see

that connectors J11 and Pll are

Check for opens

correctly seated.

in windings 1-2, 3-4, and 11-12.

Check continuity from terminals

1, 2, 3, and 4 to input connector

Pi.

If 115 volts ac is present,

check voltage between terminals

11 and 12 for 7 volts ac.

If 7 volts













	Symptom
	Probable trouble
	Corrective measures




	
	
	ac is not present, replace trans



	
	
	former T1 (par. 166f).

If 7 volts

ac is present, unsolder a wire from



	
	
	either terminal 11 or 12 and check

for opens in LOAD ALARM lamp



	
	
	VOLTAGE

LOW

lamp

circuit,

VOLTAGE

HIGH

lamp

circuit,



	
	
	circuit, buzzer, relays K7 and K8

contacts 6 and 11, and ALARM



	
	
	CUTOFF switch $4.

The connec

tions to the alarm lamps and the



	
	
	buzzer from low-voltage

rectifier

made

and

alarm

Z2

unit

are



	
	
	through

contacts

1-2-9

of relay

K2, 1-2-9 of relay K5, 1-3 of relay



	
	
	K10, and 5-6-11 of relay K7.

On

low-voltage

and

(1)

rectifier



	
	
	alarm unit Z1, check voltage

between test jacks J9 and J10



	
	
	If voltage

for 155 volts.

is

present, operate AC POWER



	
	
	switch to OFF position,

and

check resistance between test



	
	
	jacks J1 and J9.

Resistance

ohms

+100

should

be 3,400



	
	
	ohms.

If resistance is infinite,

check for opens in resistor R18,



	
	
	relay K6 winding,

relays K7

and K8 contacts 3 and 10, and



	
	
	relays K4 and K5 contacts 6

Check resistance be

and 11.



	
	
	tween test jacks J1 and J10,

with 600V ADJ control set to



	
	
	adjustment range.

middle

of

Resistance

should

be

6,000



	
	
	+100 ohms.

ohms

If resist

ance is infinite, check for opens



	
	
	between terminal

29 on

con

CUR

Pll

nectors

and

J11,



	
	
	RENT

R12

meter,

resistors

through R15, terminals A or B



	
	
	and

C, and

terminal

32

on

connectors P1l and J11.



	
	
	If previous troubles have been

(2)

cleared and normal de power



	
	
	output

come

does

not

on,

trouble

can

be

isolated



	
	
	to

either main chassis or to sub



	
	
	chassis by substituting a good

subchassis and repeating oper



	
	
	given

ational

in para

tests

graph 159 to insure that main



	
	
	chassis is operating properly.

If trouble still exists, inspect



	
	
	main

accordance

chassis

in

with applicable items of this



	
	
	When all troubles are

chart.

cleared from main chassis, re



	
	
	connect original subchassis and

repeat operational tests given













	Symptom
	Probable trouble
	Corrective measures




	. Absence

of normal

de output.

CURRENT meter reading be

tween 5 and 20 ma.

LOAD ALARM lamp lighted.

LOW VOLTAGE lamp unlighted.

VOLTAGE

HIGH

lamp

un

lighted.

Buzzer sounds.
	a. Relay K6 does not release.

Defec

tive REPEATER switch.

Shorted capacitor C1, C2, or C8.

b. On low-voltage rectifier and alarm
	in paragraph 159d through g to

trouble

in subchassis.

isolate

Inspect subchassis for troubles

in accordance with applicable

items of this chart.

On low-voltage

and alarm

rectifier

a.

unit Z1, check resistance between

test jacks J1 and J10, with 600V

ADJ

fully counterclock

control

Resistance should be 6,700

wise.

Relay K6 will not release

ohms.

if load is less than 4,800 ohms.

If

reading is low, check operation of

REPEATER switch by observing

change in load resistance at each

Check for shorts be

tap position.

tween test jacks Jl and J10 and

between

main

test jacks J1

on

and J10.

chassis

If shorts

are

unsolder

present,

one lead at a

time from capacitor Cl, C2, or C3

Then

to isolate each capacitor.

determine if capacitor is shorted.

On low-voltage

and alarm

rectifier

unit Z2, relay K6 will release if

the resistance measured between

test jacks J1 and J10 is greater

than 3,000 ohms.

If this resist

ance is lower, perform the same

checks as specified for Z1 above.

b. On low voltage rectifier and alarm



	
	unit Z1, either capacitor C4 or

rectifier CR2 is defective.

c. (Defective relay K7
	unit Z1, check capacitor C4 for an

Check rectifier CR2 for de

open.

Remove tube V1; adjust

fects.

load (R12, R18, R14, and R15 in

series) with 600V ADJ control to

Operate AC POWER

6,000 ohms.

switch to ON.

Measure voltage

between test jacks J9 and J10 for

+174

approximately

volts.

If

voltage is below +125 volts, ca

pacitor C4 is open and must be

Before

replaced.

replacing

C4,

check continuity of capacitor wir

+157

If voltage is below

ing.

volts with a good capacitor in the

circuit, rectifier CR2 is defective

and must be replaced.

Replace

V1

tube

checks

com

after

are

pleted.

c. On low-voltage

and alarm

rectifier

unit Z1, check voltage between

test jacks J7(—) and J8(+) for an

+4 volts.

indication of 40 volts

(Voltage is higher than 24 volts

because of absence of lead.)

If

voltage is not present, check for

opens in winding of relay K7 and

Then check to see

resistor R23.













	Symptom
	Probable trouble
	Corrective measures




	
	d. On low-voltage rectifier and alarm | d. On low-voltage rectifier

unit Z1, capacitor C3 is open, or

rectifier CR1 is defective.
	Normal relay operation

sticking.

is as follows: When relay K7 oper

ates, relay K6 releases and opens

3 and 10 of relay KT.

contacts

This places resistors R16 and R17

in series with winding of relay K6.

Check adjustment of resistor R16.

On low-voltage rectifier

and alarm

R17 is not in

unit Z2, resistor

series with variable resistor R16.

Check the adjustment of variable

resistors R16.

and alarm

unit Z1, if 40 volts is not present

between

J7(—)

and

jacks

test

J8(+),

between

check

voltage

terminals 9 and 10 of transformer

T1 for 38 volts +3 volts ac.

If

voltage

is not

present,

replace

transformer

Tl

166f).

(par.

If

check for its

voltage is present,

presence between terminals 2 and

4 of rectifier CR1.

If 33 volts ac

is present, check for 40 volts de

between terminals 1(—) and 3(-+)



	8. Absence

of normal

CURRENT meter reads zero.

LOAD ALARM lamp lighted.

LOW VOLTAGE

lamp un-

VOLTAGE

HIGH

lighted.

lamp unlighted. Buzzer sounds.
	dc output. | a. Failure inload detecting circuit
	of rectifier CR1.

If 40 volts is not

CR1

present,

replace

rectifier

Check capacitor C3

(par. 166f).

Check rectifier CR1

for an open.

If voltage between

for defects.

test jacks J7(—) and J8(+) is be

low 31 volts, capacitor C3 is open

and must he replaced.

Before re

C8, check

continuity

placing

of

capacitor

If voltage

wiring.

is

below 386 volts with a good ca

pacitor in the circuit, rectifier CR1

is defective and must be replaced.

a. On low-voltage

and alarm

rectifier

between

unit Z1, check voltage

test jacks J9 and J10.

Voltage

indication should be 155 volts de.

If voltage is present, operate AC

POWER switch to OFF position.

Check

between

resistance

test

J9.

jacks

and

Resistance

J1

should be 3,400 ohms +100 ohms.

If resistance is infinite, check for

relay K6

opens in resistor

R18,

winding, relays K7 and K8 con

tacts 3 and 10, and relays K4 and

K5 contacts 6 and 11.

Set 600V

ADJ control to middle of adjust

ment range and check resistance

between

test jacks Jl and J10.

Resistance should be 6,000 ohms.

If resistance is infinite, check for

between

opens

terminal

29

on

CUR

connectors

Pll

and

J11,

RENT meter

M1, resistors

R12













	Symptom
	Probable trouble
	Corrective measures




	
	b. Failures in main rectifier circuits as- | 6. If low-voltage

sociated with tubes V1 and V2

and inductor L1.
	through R15, terminals A or B and

C, and terminal 32 of connectors

Pil and J11.

If 155 volts is not

present, check voltage across wind

ing 5-6 of transformer Tl.

Volt

age indication should be 140 volts

+10 volts ac.

If 140 volts ac is

replace transformer

not present,

Tl

If voltage

(par.

166f).

is

check

present,

presence

for

its

across yellow terminals of rectifier

CR2.

If voltage is not present,

replace rectifier CR2.

If voltage

is present across yellow terminals,

check for presence of de voltage

across red and black terminals of

rectifier CR2.

If no dc voltage is

present, replace rectifier CR2.

On low-voltage rectifier

and alarm

unit Z2, check for continuity from

7 of relay K6 through

terminal

of relay K7, and

contacts

3-10

contacts 6-11 of relay K2 to test

Relays K4 and K8 are

jack J1.

not used in low-voltage rectifier

and alarm unit Z2.

and

alarm

rectifier

unit Z1 is good, line voltage will

be supplied to primaries of trans

Check volt

formers Tl and T2.

primary windings for

age across

presence of 115 volts ac.

If 115

volts is present, check for lighted

filaments in tubes V1 through V6

on main chassis.

If tubes are not

lighted, check tubes, socket wir

ing, and T2 windings 8 to 9 and 10

to 11 for open circuits.

If 115

volts ac is not present on primary

windings, check for opens between

winding 7-8 of relay K1, between

connectors Pll and J1l, and in

the 115V—230V switch.

Since V1

and V2 operate at hazardous volt

ages, perform resistance continuity

analysis

in preference

other

to

methods.

If trouble

is not lo

between

check

eated,

resistance

test jacks Jl and J3 for 7,100

ohms.

If resistance

is infinite,

check resistor R7 and wiring for

Operate 600V ADJ con

opens.

trol fully clockwise and check re

sistance between test jacks J1 and

Resistance should be 14,300

J4.

ohms.

If resistance

is infinite,

check

for opens

across

resistors

R15,

R12,

R13,

R14,

and

R6,

CURRENT meter, and connect

ing wiring.













	Symptom
	Probable trouble
	Corrective measures




	4. High

output

voltage

ripple

alarms normal.

5. No low-voltage cutoff (PP-826/

U only).

CURRENT

meter

indication

100 ma.

ALARM

LOAD

lamp remains

lighted.

LOW VOLTAGE lamp unlighted.

VOLTAGE

HIGH

lamp _ un

lighted.

Buzzer sounds.

6. Same as 5 except that LOAD

ALARM lamp is unlighted.
	with

Failures

associated

in circuits

tubes V5 and V6 and relays K2 and

K8 located on low-voltage rectifier

and alarm unit Z1.

a. Failures in relay K2, K4, K7, or K8

and

contacts

wiring

associated

with low-voltage cutoff operation.
	If trouble is not located, check re

sistance of L1 between test jack

J1 and pin 4 of tube V1.

Resist

ance should be 580 ohms.

If re

sistance is infinite, check resistance

terminals

1 and 2 of in

across

ductor Li.

Resistance should be

580 ohms.

If resistance is infinite,

Check resist

replace choke L1.

ance between cap of tube V1 and

transformer

terminal

6 of

T1,

chassis ground, and test jack J10

on low-voltage rectifier and alarm

Resistance should be 330

unit Z1.

ohms +20 ohms.

Repeat resist

ance check from cap of tube V2 to

same

Resistance

should

points.

+20 ohms.

be 330 ohms

If re

sistance is infinite between termi

nal 5 or 7 and terminal 6, replace

transformer T1 (par. 166f).

Pin C of connector P3 not grounded.

Strap between terminals B and C on

terminal block TB1 is open.

Capaci

tor C1, C2, or C3 may be open.

On low-voltage rectifier and alarm unit

Z1, use tube socket voltage and re

sistance diagrams (TM 11-2139-20),

and check for opens in resistors R6,

Check

R8, RY, R10, R11, and R13.

Check re

for open in capacitor C5.

lay K2 winding and contacts 3 and 10

Check to see that con

for sticking.

Pil

and

properly

nectors

J1l

are

Refer to circuit description

seated.

paragraphs.

a. Refer

description

para

to

circuit

Check for opens in the

graphs.

operate and lockup paths of relay



	
	b. On low-voltage rectifier and alarm

C3 is

unit Z1, either capacitor

open or rectifier CR1 is defective.
	K4.

b. Same as 2d above.



	7. Same as 5 except that LOAD

ALARM lamp unlighted.

LOW VOLTAGE lamp lighted.
	a. Short between contacts 3 and 4 on

relay K4.
	Check for open between terminals 3 and

4 on relay K4.

If a short exists, in

spect relay base for solder shorts.

If

base is clear and trouble is still pres

ent, check the relay.



	8. No low-voltage cutoff (PP-826/

U only).

CURRENT meter indicates be

tween 80 and 85 ma.

(Low

voltage

occurs

with

cutoff

LOW VOLTAGE control ad

justed in accordance with par

agraph 159d.)

LOAD ALARM lamp lighted.

LOW VOLTAGE lamp lighted.

VOLTAGE

HIGH

lamp

un
	Failure in circuits associated with tubes

V2, V8, and V4 located on low-volt

age rectifier and alarm unit Z1.
	On low-voltage rectifier and alarm unit

Z1, check voltage between test jacks

J3 and J4.

Voltage should be 470

+20 volts.

If voltage is not

volts

present, check for open in choke Ll

Check to

and in associated wiring.

see that connectors Pll and J11 are

correctly seated.

If voltage is pres

ent, check for opens in resistors Rl,

On main chas

R2, R38, R5, and R14.

sis, check for opens in resistors R1, R2,





Rd, and R9.

lighted.









	Symptom
	Probable trouble
	Corrective measures




	Buzzer sounds.

Symptoms

when

RE

repeat

STORE switch is operated.

No high-voltage cutoff

9.

Relay K8 is not used in the low-volt

Note.

age rectifier and alarm unit Z2 of the PP_

However, except for

826A/U power supply.

this difference, the symptoms, probable trou

bles, and corrections of this item apply to

both power supplies.
	Troubles in symptom 5 have been re

Failures in relays K2, K3,

paired.

K5, K6, K7, and K8 contacts or as

sociated wiring.
	Refer to the circuit description

para

Check for opens in the operate

graph.

and lockup paths of relay K5.



	CURRENT meter reads 100 ma.

LOAD ALARM lamp unlighted.

LOW VOLTAGE lamp unlighted.

VOLTAGE

HIGH

lamp _ un

lighted.

Buzzer sounds.

Same as 9 except that HIGH

10.

VOLTAGE lamp is lighted.

No high-voltage cutoff

tt:

(See note 9 above.)

CURRENT meter indicates be

tween 115 and 120 ma. (High

voltage

with

cutoff

occurs

HIGH VOLTAGE control ad

justed in accordance with par

agraph 195e).

LOAD ALARM lamp lighted.

LOW VOLTAGE lamp unlighted.

VOLTAGE

HIGH

lamp _ un

lighted.

Buzzer sounds.

Symptoms

when

RE

repeat

STORE switch is pressed.
	Short between contacts 3 and 4 on re

lay K5.

Failures

associated

with

in circuits

tubes V3, V4, and V5 on main chas

sis; tube V2 and relay K3 on low

voltage rectifier and alarm unit Z1.
	Same as 6c above.

Check for opens in resistors R3 and R4

on main chassis and in resistors R4

and R14 on low-voltage rectifier and

alarm unit Z1.



	Load detection test requirements

12.

not met (par. 159f or 160c).
	a. Variable resistor R16 out of adjust

ment or open.
	a. Readjust

R16

in accordance

with

If adjustment is not

final testing.






	ment or open.

	b. Relay K9 terminals 1 and 2 or 5 and 6 are shorted.

	Resistor R22 in low voltage rectifier and alarm unit Z1 open.

	Resistor R16 in low voltage rectifier and alarm unit Z2 out of adjustment or defective.

	Variable resistor R20 out of adjustment or shorted. Relay K2 contacts 6 and 11 sticking.




	final testing. If adjustment is not possible, check for opens in resisttors R16 and R17.

	b. Check for opens across terminals 1 and 2, and 5 and 6. If either pair is shorted, inspect relay base for solder shorts. If base is clear and trouble is still present, check relay K9.

	Check for open in resistor R22 for continuity of connecting wiring.



Adjust or replace resistor R16.

Refer to the circuit description. Readjust R20 as instructed in paragraph 1947. If adjustment is not possible, check for opens in resistor R20. Check to see that relay K2 contacts are not sticking.

14, did not cut off (Power Supply PP-826/U only). Power supply fails to start

Load detection test requirements not met (par. 159f). Power

De output current comes on. Improper reading across test jacks J1 and J10 on low-voltage rectifier and alarm unit Z1 (Power Supply PP-826/U

13.

only).


	(Power Supply PP-826A/U

	Low line power cutoff test requirements not met. Power supply did not cut off when line voltage was reduced (Power Supply PP-826A/U only).











	Symptom
	Probable trouble
	Corrective measures




	16. Load detection test requirements

not met

(par. 160c).

VOLTAGE

AND

LOAD

ALARM lamps do not light,

buzzer does not sound, and

the de output is not inter

(Power

Supply

rupted

826A/U only).
	Relay K2 has not released.

Defective

LOW

connections to relays K2, K5, and K7.

PP
	Check for 7 volts ac between terminal 11

of transformer T1 of the low-voltage

rectifier and alarm unit Z2, and ter

minal 1 of relay K2.

If voltage is

between

measure

the voltage

zero,

11 of transformer

T1 and

terminal

terminal 2 of relay K2.

If voltage is

7 volts, relay K2 has not released;

check the adjustment of the LOW

VOLT ALARM control (par. 160b).



	17. Power supply cycles on and off.

LOAD ALARM lamp flashes

Ac input 97 volts

on and off.

or higher.
	Variable resistor R20 out of adjustment

or open.
	Check for open in resistor R20, wiring to

relay K2 contacts 6 and 11.



	18. 230-volt line test requirements

not met (par. 159h).

tional tests (par. 159b through

g) were satisfactory.
	in primary

Failure

in input

wiring,

Opera- |

windings of transformers T1 and T2

on main chassis, or in primary wind

ings of transformer T1 on low-volt

age rectifier and alarm unit Z1.

Defective 115 V—230V switch S2.
	Check voltage across primary windings

of transformers T1 and T2 on main

chassis and T1 on low-voltage rectifier

and alarm unit Z1.

If 115 volts ac is

not present, check fuses F3 and F4

Check

and

associated

wiring.

for

opens in input wiring through switch

See symptoms Nos. 1 through 17.

$2.



	2-28

ig. "Blower unoperative)

=
	S3

2 2

Q . Defective thermostat
	on thermostat

. Short terminals

and

check

for blower

operation,

If

blower operates, replace thermo

S38 and repeat

blower

stat

test

(par. 159c).



	
	ae tee

eee

2s

"Open*circuite®

please
	. Short thermostat and check voltage.

The voltage across

connector J2

should be 115 volts.

If voltage is

not present, inspect for open cir

Check

that

con

cuits.

to see

nectors J2 and P2 are properly

seated.



	
	Detective blower

. Defective capacitor C6
	. Substitute good blower.

Short ther

mostat to check blower operation.

. Replace capacitor

C6 and perform



	20. Equipment

meets

require

all

ments, but tube V1, V2, V3, or

V4 appears to be inoperative.
	. Defective rectifier tube V1 or V2
	blower operational test (par. 159c).

. Operate AC POWER switch to the

OFF

remove

and

position

the

plate cap from an apparently oper

Operate AC POWER

ative tube.

switch to ON and check for nor

(Equipment

mal

operation.

is

capable of normal operation for a

short period of time with only one

tube operating.)



	
	
	Caution: Hazardous voltages are

present when power is on.

Check

and

resistances

at tube

voltages

Replace tube if necessary.

sockets.



	
	tube V3

b. Defective

series-regulator

or V4.

c. Defective voltage regulator tube V4

on low-voltage rectifier and alarm

unit Z1.
	b. Repeat procedures given in a above

for tubes V3 and V4.

c. On low-voltage

and alarm

rectifier

unit Z1, check voltage across test

jacks J4 and J5.

It should be 40

volts +15 volts.

If voltage is 90

volts, replace tube V4.

If 90 volts

is still present, check for opens in

associated wiring.













	Symptom
	Probable trouble
	Corrective measures




	
	in time-delay

d. Failure

circuit

(ca

pacitors C4 and C5 and resistor

R9 and main chassis).
	d. Check voltage across terminals of ca

pacitors C4 and C5 for an expo

nentially increasing voltage. This

voltage should rise to 125 volts +5

volts in 15 seconds.

If voltage

have

exponential

does

not

this

capacitors

characteristic,

replace

C4 and C5.

If voltage is not pres

ent, check for open circuits in as

Check resistance

sociated wiring.

between test jacks Jl and J3.

Re

sistance should be 7,100 ohms.

If

resistance is infinite, check resist

ance across terminals of resistor

Resistance should be 7,100

R7.

Replace resistor R7 if de

ohms.



	
	e. Defective

Cl or C2 on

capacitor

main chassis.
	fective.

e. On low-voltage

and alarm

rectifier

unit Z1, check high-voltage filter

output ripple across test jacks J1

and J10.

It should be 8 volts ac

(par. 159c).

Caution: Use de blocking network

to protect the voltmeter from 1,000

volts.



	21. After AC POWER switch is op

erated toON, LOAD ALARM

lamp does not light, and buz- |

CUR

zer does not sound.

RENT meter reads 100 (Power

Supply PP-826/U only).
	Failure in transformer T1, contacts 6

and 11 of relays K7 and K8, or asso

ciated wiring, on low-voltage rectifier

and alarm unit Z1.
	If 14 volts ac is present, replace ca

pacitor

C2.

If 21

volts

ac

is

present, replace capacitor Cl.

On low-voltage rectifier and alarm unit

Z1, check voltage across terminals 11

and 12 of transformer Tl.

Voltage

should be 7 volts ac.

If voltage is

absent, replace transformer T1 (par.

If voltage is present, check for

166f).

opens in LOAD ALARM lamp, buz

zer, relays K7 and K8

contacts

6

and 11, ALARM

CUTOFF switch,

and connectors P1l and J11 pins 31



	22. After AC POWER switch is oper

LOAD

ON,

ated

the

to

ALARM

and LOW VOLT

AGE lamps light and the buz

zer does not sound

(Power
	Failure in transformer T1.

Contacts 1-

9 of relay K2 are open, contacts 5-11

of relay K7 are open, or contacts 1-9

of relay K5 are open.
	and 35.

On low-voltage rectifier and alarm unit

unit Z2, check the voltage across ter

minals 11-12 of transformer Tl.

If

voltage is present, check for opens in

relays K2, K7, and K5.



	Supply PP-826A/U only).

23. When low-voltage cutoff occurs,

LOW VOLTAGE alarm lamp

does not light. LOAD ALARM

lamp lights.

Buzzer sounds.
	Failure in LOW VOLTAGE alarm lamp

circuit.
	On low-voltage rectifier and alarm unit

Zi, check resistance across terminals

2 and 9 of relay

Resistance

K4.

should be 10 to 15 ohms.

If resistance

is infinite, check for opens in LOW

VOLTAGE

alarm lamp, connectors

P11 and J11 pins 35 and 2, and associ

Check

ated

wiring.

that

to

see

relay K4 winding and contacts 2 and

9 are not sticking.





Symptom Probable trouble Corrective measures


	24. When the output voltage decreases below approximately 530 volts, the LOAD ALARM and LOW VOLTAGE lamps do not light and the buzzer does not sound (Power Supply PP-826A/U only).

	25. When high-voltage cutoff occurs, HIGH VOLTAGE alarm lamp does not light. LOAD ALARM lamp lights. Buzzer sounds.

	Failure in transformer Tl, contacts of relay K2, or associated wiring on low-voltage rectifier and alarm unit

	Failure in HIGH VOLTAGE alarm

	On low-voltage rectifier and alarm unit Z2, check winding of transformer T1, contacts on relays K2, K5, and K7. Readjust variable resistor R16 (par. 194a).

	On low-voltage rectifier and alarm unit Z1, check resistance across terminals 2 and 9 of relay K5. Resistance should be 10 to 15 ohms. If resistance is infinite, check for opens in HIGH VOLTAGE alarm lamp, connectors J11 and P11 pins 35 and 30, and associated wiring. Check relay K5 winding. See that contacts 2 and 9 are not sticking.
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Figure 116. Power Supply PP-826/U (original units), removed from transit case, bottom view, parts location.
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Figure 117. Power Supply PP-826/U (revised units), removed from transit case, parts location.
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Figure 118. Power Supplies PP-826/U (serial Nos. 1170 through 2964) and PP-826A/U, removed from transit case, bottom view, parts location.
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Figure 119. Power Supplies PP-826/U and PP-826A/U pomeeed fran transit case, top view, parts location.
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Figure 120. Low-voltage rectifier and alarm unit Z1 (part of Power Supply PP-826/U), top view, parts location.

a
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Figure 121. Low-voltage rectifier and alarm Z1 (part of Power Supply PP-826/U), side view, control and parts location.
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Figure 122, Low-voltage rectifier and alarm unit Z1 (part of Power Supply PP-826/U), bottom view, parts location.
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Figure 123. Low-voltage rectifier and alarm unit Z2 (part of Power Supply PP-826A/U), top view, parts location.
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% Figure 124. Low-voltage rectifier and alarm unit Z2 (part of Power Supply PP-826A/U), side view, control and parts location.
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Figure 125. Low-voltage and rectifier and alarm unit Z2 (part of Power Supply PP-826A/U), bottom view, parts location.

162. Power Supplies PP—826/U and PP-826A/U, Dc Resistance of Transformers and Coils



a. Main Chassis.

b. Low-Voltage Rectifier and Alarm Units Z1 and Z2.




Section XI. FILTER, NETWORK, EQUALIZER, AND RELAY TEST PROCEDURES


163. Filter, Network, and Equalizer Tests

a. General. A filter, network, or equalizer is tested by removing it from its respective panel and measuring its loss at specified frequencies. These components are complete assemblies and must be replaced as such if found to be defective; they cannot be repaired.



b. Initial Procedure.


	(1) Locate the designation of the component to be tested in the filter, equalizer, or network column of the test procedures chart (e below).

	(2) Connect the resistors, signal generator, and output meter specified in the add. connect. info. column as shown in A, figure 126. Values for resistors A through G are given in the filter, equalizer, and network pretest setup chart (c below).

	(3) Adjust the signal generator for the output frequency and the output level



given in the signal generator test frequency and the pretest output columns respectively (e below).


	(4) Connect the component to be tested in the appropriate test setup as| referenced in the test figures column, Refer to the additional connection information (d below) specified in the add. connect. info. column (e below).

	(5) The test output column lists the output meter indication across resistor F for the components being tested.

	c. Filter, Equalizer, and Network Pretest Setup Chart. Use the following chart to select the proper resistance values for the filter, equalizer, or network under test. The required resistor arrangement is referenced in the resistor arrangement column (e below).



Note. Many of the resistors required are not provided in the test facilities kit. If resistors of the proper value cannot be obtained locally, use combinations of the resistors provided with the test facilities kit to provide the required resistance values.

* A strap is used for resistors A, B, E, and G when 0 ohm is specified.

d. Additional Connection Information for Filter, Equalizer, and Network Tests. The following connection information is used when referenced in the add. connect. info. column of the test procedures chart (e below). Instructions for the use of the procedures in (1) through (9) below are given in b(4) above.


	(1) Use the audio level meter for the pretest setup and the test measurements.

	(2) Use the voltmeter for the pretest setup and the test measurements.

	(3) Connect a 15-yuf capacitor across terminals 3 and 4 of the filter to be




	(4) Strap terminals 1 and 5 together on the equalizer to be tested.

	(5) Connect 600 ohms across terminals Zaand3:

	(6) Connect terminal 4 to the case. Do not connect it to ground.

	(7) Strap terminal 4 to 5; no connection between terminals 6 and 7.

	(8) Strap terminal 6 to 7; no connection between terminals 4 and 5.

	(9) Strap terminal 1 to 8.

	e. Test Procedures Chart.



Note. Do not adjust the signal generator after it has been set up for a test unless a new pretest setu tested. is required. ; ;

T.O. 31W1-2TCC7-64
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	PRETEST SETUP CHART.

	2. CONNECTED AS INDICATED IN TEST PROCEDURES.



Figure 126. Filter, network, and equalizer test setups.
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	\ UNLESS OTHERWISE SHOWN, RESISTANCES ARE IN OHMS. 3. CONNECT AS INDICATED IN TEST PROCEDURES.

	2. VALUES FOR RESISTORS USED IN TEST SETUPS ARE GIVEN IN THE FILTER, EQUALIZER, AND NETWORK PRETEST SETUP CHART.



Figure 127. Filter and equalizer test setups.



164. Relay Tests (fig. 128)

To test a relay, check the resistance of the relay winding, and the continuity of the relay contacts when the relay is in both the operated and the nonoperated condition. The following checks, however, do not assure that the relay is operating on the proper value of current. If the relay adjustment is suspected, replace the relay.


	a. Winding Resistance Check. The resistances of the relay windings are given in the chart in c below. These readings are taken with the multimeter.

	b. Contact Continuity. When the relay under test is in the nonoperated condition, check contacts for continuity. Use the appropriate schematic diagram to determine where continuity should exist. To check for continuity when the relay is in the operated condition, use the following procedures. The POWER switch on the AN/TCC-7 must be in the OFF posi tion. c. Relay Chart.




	(1) A 25K, 2.25-watt variable resistor and a 200-volt power source are required for these tests. Connect terminals 1 and 8 of the 25K variable resistor across the voltage source as shown in figure 128.

	(2) Before each relay test, connect the multimeter to ground and terminal 2 of the 25K variable resistor. Adjust the resistor to obtain 0 volt. Ground terminal Y of the relay and connect terminal X of the relay, as given in the chart (c below), to terminal 2 of the resistor. Connect the multimeter between terminal 2 and ground and adjust the resistor for the voltage as specified in the chart. The relay should operate at this voltage. Make a continuity check of the contacts in the closed position when the relay is operated.



® In Power Supplies PP-826/U, serial numbers 800 through 2964 and in Power Supplies PP-826A/U, serial numbers 2940 through 2964, relay K7 has a winding resistance of 415 ohms and an operating voltage of 18 volts.

& gt; Used on Power Supply PP-826A/U only.

© Used on Power Supply PP-826/U only.

[image: Figure, page 272]

Figure 128. Relay test setup.




Section XII. REPAIRS AND ALINEMENT PROCEDURES


165. Replacement or Removal of Assemblies and Parts

Most of the parts of Telephone Terminal AN/TCC-7 are readily accessible and are replaced easily if found to be faulty. Refer to the applicable parts location diagrams when parts require replacement.

a. Replacement of Switch Assemblies. Switch assemblies are switches with circuit elements, such as resistors or capacitors, mounted on the switch terminals. To replace a switch assembly, first tag the wire connected to the switch and then remove the switch assembly from its mounting. Examine the switch assembly to note the physical placement of the circuit elements mounted on the switch. Remove the circuit elements which are mounted on the switch and connect those in good condition to the replacement switch; be careful to place them as nearly as possible in the same physical positions which they occupied on the original switch. References to wiring and circuit element placement diagrams for switch assemblies in the TEST PANEL appear in the chart below. See figure 155 for the external wiring to the switches. Figure 92 shows the placement and wiring of circuit elements mounted on CABLE REELS TO NEXT AN/ TCC-7 OR AN/TCC-8 switch S103 in the








	Switch
	Fig. No.



	ATTENUATOR switch S2|
	79




	MEASURE

SELECTIVE | 80

switch S3.
	



	MEASURE

NON-SELEC- | 81

TIVE switch S4.
	



	SEND switch S5
	82



	FAULT TEST switch S6|
	83





ORDER WIRE PANEL.


	b. Removal of Channel Assembly Parts. To remove a lever switch or a variable resistor of a channel assembly, first remove the channel plug-in assembly from the combining frame of the CHAN MODEM (TM 11-2139-20, par. 14). Unscrew the three screws which hold the front plate of the channel assembly in place, and then remove the part in question.

	c. Removal of 21-Pin Connectors. To gain access to the underside of a 21-pin connector on the CHAN MODEM combining frame, remove all four channel assemblies. Two screws hold each of the four 21-pin connectors in place in the frame (fig. 52). Remove the screws from all the connectors in order to lessen the strain on the wiring harness and withdraw the connectors from the frame as far as the attached cables will permit.

	d. Removal of SUBGROUP PANEL Parts. To remove a faulty part on the shelf panel (fig. 60), turn the SUBGROUP PANEL upside down and remove the bottom cover plate. Unscrew the four screws that hold the cable clamp bracket in place (fig. 59). Move the cable clamp bracket to one side to reach the parts.

	e. Removal of GROUP PANEL Parts.

	(1) To remove a faulty part on the shelf panel, first remove the shelf mounting screws circled by a black ring. Then (facing the front panel) lift the panel up and to the right to expose the bottom of the shelf panel and provide access to the parts (fig. 62).




	(2) To remove a faulty filter or equalizer network, it may be necessary to remove one or more of the supporting brackets to reach to the part in question.







	f. Removal of TEST PANEL Parts. To remove a faulty part in the TEST PANEL, it is



necessary, in some cases, to remove one or more of the shields that cover the switches and capacitors on the TEST PANEL (fig. 3, TM 11-—2139-20).

g. Replacement of CARRIER SUPPLY PANEL Resistor Board Assembly. Resistors R139 through R162 in the CARRIER SUPPLY PANEL (figs. 104 and 106) are mounted between two vertical boards. The resistors and the boards comprise a resistor board assembly. If necessary to replace the assembly, refer to figure 104 for the wiring and placement of the resistors between the mounting boards. Figure 150 shows the wiring external to the assembly.



166. Miscellaneous Alinement and Adjustment Procedures

a. General. Instructions for the alinement and adjustment of the components and assemblies of Telephone Terminal AN/TCC-7 appear in b through f below. Initial adjustment and tests of Telephone Terminal AN/TCC-7 appear in TM 11-—2139-10. Refer to the appropriate troubleshooting chart if any trouble is encountered during alinement and adjustment.

b. CHAN MODEM. No alinement is necessary unless transformers, filters, or varistors are replaced. If these parts are replaced in any channel assembly, test the repaired component in accordance with the instructions given in the final tests (par. 170 or 171).

c. SUBGROUP PANEL. No alinement is necessary unless transformers, filters, or varistors are replaced. If these parts are replaced, test the subgroup (1, 2, or 3) being alined in accordance with the instructions given in the final tests (par. 172 or 173).

d. Ringer-Oscillator Y101, ORDER WIRE PANEL. No alinement is required unless transformer T1, T2, or T3 and capacitors and resistors associated with the oscillator circuit are replaced. If these parts are replaced, aline the ringer-oscillator in accordance with the instructions given in the final tests (par. 188).

e. CARRIER SUPPLY PANEL. No alinement is necessary unless the parts described in (1) through (3) below are replaced.


(1) Oscillator frequency adjustments. If network Z1 or the capacitors, resistors, or inductors associated with the



64-ke local oscillator stage are replaced, adjust capacitor C49 in accordance with the instructions given in the final tests (par. 189a and Db).


	(2) 4-ke output adjustment. If transformer T8 or T9, inductor L3 or L4, or capacitors or resistors associated with the 4-kc amplifier stage are replaced, strap capacitors C30 and C31 in accordance with the instructions given in the final tests (par. 189a and b(4)).

	(3) Channel carrier output adjustments. If the transformers, inductors, capacitors, or resistors associated with any carrier amplifier stage are replaced, install a resistor in parallel with the inductor associated with the carrier amplifier that was repaired in accordance with the instructions given in the final tests (par. 189a and c).



f. 600 VOLT POWER SUPPLY. No alinement is necessary unless the parts described in (1) and (2) below are replaced.

(1) If relay K9, transformer T1, varistor CRI, or resistor R15 is replaced, adjust resistor R20 in accordance with the instructions given in the final tests (PP-826/U, par. 194a and 7).

(2) If relay K6, varistor CR2, transformer T1, capacitor C4, or resistor R16, R17, or R18 is replaced, adjust resistor R16 in accordance with instructions given in the final tests (PP-826/U, par. 194a and 7) or (PP-826A/U, par. 195a).



167. TEST PANEL, Alinement Procedures

(fig. 78)

Before performing the alinement procedures on the TEST PANEL, perform the final test procedures on the flat amplifier AR2 and the IF amplifier AR1 (par. 183).

a. Initial Procedures.


	(1) Connect the power, carrier supply, and transmission test cable assemblies as shown in figure 78.

	(2) Turn the power on and allow the TEST PANEL to warm up for at: least 1 hour before performing the alinement procedures.




	(3) Connect a 135-ohm resistor across the tip and sleeve of the test jack assembly.

	(4) Connect the signal generator, resistors R6 through R&8, attenuator and transformer T107 as shown in figure 78.

	(5) Set the attenuator for 0 db loss and adjust the signal generator to the output frequency and the output level indicated in the test procedures (b through e below). Check the output level across the 135-ohm resistor with the voltmeter.

	(6) Connect the test jack assembly to the TEST PANEL after the test circuit has been connected and the signal generator has been set to the proper frequency and output level.



o) Circuit for Nonselective Measurements, TEST PANEL. To adjust the nonselective measurement circuits, use the initial procedures (a above) and the procedures below.

(1) Set the switches listed below to the positions indicated.
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2.) |
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MEASURE

NON-SELEC

TIVE.
	TRANSMISSION.

OFF.

CHECK 1 KC CHECK
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	(2) Adjust the signal generator to deliver 68 kc +100 cps.

	(3) Set the attenuator for 0-db loss.

	(4) Adjust the signal generator output level to obtain a reading of .775 volt across the 135-ohm resistor.

	(5) Set the attenuator for 42-db loss.

	(6) Insert the TEST PANEL measure plug into the test jack assembly.

	(7) Remove the cap nut from the R17 control on flat amplifier AR2, and ad- _ just R17 for a 0-db meter reading on TEST PANEL meter M1. Replace the cap nut on R17, and remove the measure plug from the test jack assembly.



q c. Circuit for Selective Measurements, TEST PANEL. Before adjusting the selective measurement carrier oscillator circuit, perform the initial procedures (a above) and aline the circuit for nonselective measurements (b above). Use the procedures listed below to aline the selective measurement carrier oscillator circuit.

(1) set the switches and controls listed below to the positions indicated.








	Control
	» Position




	MEASURE.

oe:
	TRANSMISSION.



	MEASURE SELECTIVE| OFF.
	



	MEASURE

NON-SELEC- | OFF.

TIVE.
	



	COARSE "TUNE

2

oo
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	FINE TUNE
	Midposition



	
	Midposition.



	AMP GAIN- GP AMP) 22202
	Midposition.



	Resistor R44
	Midposition.






	(2) Connect a lead between terminal E25 and terminal 1 of section 3 of MEAS-URE SELECTIVE switch S83 or between equivalent points. Set the attenuator for 0 db loss. Adjust the Signal generator to 110 ke +3 cycles at .775 volt. Set the attenuator for a 42-db loss. Insert the TEST PANEL measure plug into the test jack assembly.

	(3) Adjust capacitor C12 for a maximum indication on TEST PANEL meter M1; change the attenuator setting as necessary to keep the reading on scale. Remove the lead ((2) above) and the measure plug from the test jack assembly.

	(4) For each position of the MEASURE SELECTIVE switch in the chart in (5) below, use the following procedure:

	(a) Set the attenuator for a 0-db loss.




	(b) Adjust the signal generator to the frequency shown in the table for that switch position.




	(c) Adjust the signal generator output level to the voltage shown in the table.




	(d) Adjust the attenuator to the loss indicated in the table.




	(e) Insert the TEST PANEL measure plug into the test jack assembly.




	(f) Adjust the capacitor indicated in






the table for the switch position used to obtain a maximum reading on TEST PANEL meter M1. It may be necessary to readjust the attenuator to keep the TEST PANEL meter reading on scale.

(5) Remove the measure plug from the test jack assembly.

* Start with C30 and C31 in minimum capacity positions.

d. Selective Measurement IF Circuit, TEST PANEL. To adjust the selective measurement IF circuit, follow the procedures in a through c above, and then the procedures in (1) through (3) below.


	(1) Set the MEASURE SELECTIVE switch to the CHECK GAIN position. Set the signal generator to 68 kc +100 cycles at .775 volt; set the attenuator for a 40-db loss. Insert the measure plug into the test jack assembly and adjust the FINE TUNE control for a maximum reading on the TEST PANEL meter; change the attenuator setting as required to keep the meter reading as close to 0 db as possible. Operate the GAIN control to both its extreme clockwise and counterclockwise positions; note the meter readings. Then adjust the GAIN control for a meter reading midway between the readings noted. Remove the measure plug from the test jack assembly.

	(2) Operate the MEASURE SELEC-TIVE and MEASURE NON-SELEC-TIVE switches to the GRP PANEL 62KC positions. Adjust the signal generator to 62 ke +100 cycles at .775 volt. Set the attenuator for a 70-db loss. Insert the measure plug in the test jack assembly. Adjust the FINE TUNE control for a max-



imum meter reading. Adjust the AMP GAIN control of IF amplifier AR1 for a 0-db meter reading. Remove the measure plug from the test jack assembly.


	(3) Set the MEASURE NON-SELEC-TIVE switch to the OFF position and the MEASURE SELECTIVE switch to the CHECK GAIN position. Adjust the signal generator to 68 kc +100 cycles at .775 volt. Set the attenuator for a 46-db loss. Insert the measure plug into the test jack assembly. Adjust the FINE TUNE control for a maximum indication on, the TEST PANEL meter. Remove the locking nut from the R44 control, and adjust R44 for a 0-db meter reading. Replace the locking nut on R44 and remove the measure plug from the test jack assembly.

	e. Hf Oscillator, TEST PANEL. To adjust the hf oscillator, follow the procedures in a through d above, and then the procedures in (1) through (6) below.

	(1) Set the switches or controls listed below to the positions indicated. Adjust capacitor C50 for a frequency of 68 ke +10 cycles as measured with the frequency meter connected between terminal 6 of section 1 of the SEND switch and chassis ground.
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	(2) Set the SEND switch to the 65 KC REC position. Adjust capacitor C59 for a frequency of 65 kc +10 cycles as measured with the frequency meter.

	(3 Operate the REP 3 pushbutton of the FAULT TEST switch, and adjust capacitor C57 for a frequency of 83ke +10 cycles as measured with the frequency meter. Release the push button.

	(4 Operate the REP 2 pushbutton of the FAULT TEST switch, and adjust capacitor C55 for a frequency of 91 ke +10 cycles as measured with the frequency meter. Release the pushbutton.

	(5) Operate the REP 1 pushbutton of the FAULT TEST switch, and adjust




	capacitor C53 for a frequency of 99 ke +10 cycles as measured with the frequency meter. Release the push-

	button. (6) Operate the MEASURE SELECTIVE switch to the OFF position, the MEASURE NON-SELECTIVE switch to the CHECK 1 KC CHECK HF position, and the SEND switch to the 65 KC TR OR FAULT TEST position.

	(7) Connect terminals T and S of the test jack assembly to terminals K and W of the power test cable assembly (fig. 78).

	(8) Insert the measure plug into the test jack assembly. Operate the 5 db pushbutton of the ATTENUATOR switch, and adjust the 65 KC TR OR FAULT TEST control for a 0-db meter reading. Release the pushbutton.

	(9) Remove the locking nut from the R38 control. Operate the MEASURE NON-SELECTIVE switch to the FAULT TEST position, and, with the REP 2 pushbutton of the FAULT TEST switch operated, adjust the R38 control for a meter reading of —2.5 db. Replace the locking nut on R38.








CHAPTER 4 FINAL TESTING


Section I. GENERAL


168. Purpose of Final Testing

The tests outlined in this chapter are designed to measure the performance capability of a repaired equipment. Equipment that meets the standards stated in the tests will furnish satisfactory operation, equivalent to that of new equipment.



169. Test Equipment Required for Final Testing

In addition to the tools and test equipment listed in paragraph 77, the following items are required for final testing:




Section Il. TELEPHONE MODEM TA-219/U


170. CHAN MODEM Transmitting Tests

(fig. 129)

Follow the procedure given in a through c below to test each channel in the CHAN MODEM. Channel assemblies must be installed in the CHAN MODEM for testing.


	a. Initial Procedure.

	(1) Operate all switches on the CHAN MODEM to their normal positions.




	(2) Interconnect the supply, transmission, and carrier supply test cable assemblies, 200 VOLT POWER SUP-PLY, and CHAN MODEM.




	(3) Interconnect a 600-ohm resistor across terminals A and K of the transmission test cable assembly.




	(4) Connect signal generator No. 2B, resistors R1 through R3, the attenuator, and transformer T109.




	(5) Connect signal generator No. 1 across the terminals of the supply test cable






assembly as indicated in the chart below. Adjust the signal generator to the output frequency indicated for the channel under test at an output level of .82 volt as measured with the voltmeter.


	b. CHAN MODEM, Transmitting Direction.

	(1) Interconnect signal generator No. 2B and associated components (a(3) above). Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109 and set the attenuator for a 0-db loss. Adjust the signal generator for an output frequency of




	1 ke at an output level of —13.8 db measured across the 600-ohm resistor.

	(2) Disconnect the 600-ohm resistor and connect terminals 3 and 6 of the transformer to the 2W 4WT binding posts on the channel under test.

	(3) Operate the 4W-2W switch to the 2W position.

	(4) Connect the voltmeter across terminals A and K of the transmission test cable assembly.



Note. The following procedure involves a circuit arrangement in which jumpering shorting of the resistors of the channel modulator output pad results in a decrease in the output voltage of that circuit. The procedure for adjusting the output of CHAN 1 of the CHAN MODEM is described in (5) below. The procedure used for adjusting the other three channel assemblies is the same.

(5) Jumper resistors R116 and R143 (fig. 2) in the order given in (a) through (d) below; note the output obtained for each condition. Select the arrangement that will produce an output power closest to an indication of —28.8 +1 db on the voltmeter. After determining the correct strapping, remove the straps and replace with permanent straps.


	(a) Neither R115 nor R143 is strapped.

	(b) Only R116 is strapped.

	(c) Only R143 is strapped.

	(d) Both R116 and R148 are strapped.

	c. Transmitting Direction Test. Overload Loss

	(1) Connect signal generator No. 2A and associated components (a(3) above). Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109.




	(2) Adjust the signal generator for an output frequency of 1 ke at an output level of 14.7 db as measured across terminals 3 and 6 of transformer T109 with the voltmeter.




	(3) Disconnect the 600-ohm resistor from the transformer and reconnect terminals 3 and 6 of the transformer to the 2W 4WT binding posts on the channel under test.




	(4) Connect the voltmeter across termials A and K of the transmission test cable assembly. The voltmeter indication should not be more than 2 db higher than the indication received in b(5) above.
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) 171. CHAN MODEM Receiving Tests (fig. 130)

Follow the procedure given in a through c - below to perform the receiving test on each of P) the channel assemblies in the CHAN MODEM. The channel assemblies must be installed in the CHAN MODEM to be tested.


	(1) Operate all switches on the CHAN MODEM to their normal positions.

	(2) Interconnect the supply, transmission, carrier supply test cable assemblies, 200 VOLT POWER SUPPLY, and CHAN MODEM.

	(3) Interconnect signal generator No. 2, resistors R1 through R38, the attenuator, and transformer T109.

	(4) Connect signal generator No. 1 to terminals of the supply test cable assembly as indicated in the chart below for the channel assembly being tested. Adjust the signal generator for the output frequency indicated for the channel under test. Using the voltmeter, adjust the signal generator for the output frequency indicated for the channel under test. Using the voltmeter, adjust the signal generator for an output level of .82 volt as measured across the terminals of the supply test cable assembly.
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b. Receiving Circuit Test.

(1) Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109. Adjust the attenuator for a 0-db loss; adjust the signal generator for an output frequency as indicated for the channel under test (chart ber low) at an output level of —3.8 db as measured across the 60-ohm resistor.
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	(2) Connect terminals 3 and 6 of transformer T109 to terminals E and P of the transmission test cable assembly.

	(3) Connect the voltmeter and a 600-ohm resistor across the 4WR binding posts on the channel assembly under test.

	(4) Operate the 4W-2W switch to the 4W position on the channel assembly under test. Operate the GAIN control on the channel assembly to the extreme clockwise position.

	(5) The voltmeter should indicate the output of the channel assembly under test as indicated in the output level column of the chart given in (1) above.

	(6) Repeat the procedure given in (1) through (5) above using the frequencies listed in the chart below for each channel assembly. The voltmeter should indicate 1.4 +2.4 db less than the output obtained in (5) above.






	' Channel assembly under test
	Input frequency (cps)






(7) Using the test frequencies indicated in (1) above, adjust the channel GAIN control from the extreme counterclockwise position to the extreme clockwise position. The voltmeter indication should vary at least 20 db between these two positions on the GAIN control.



c. Hybrid Balance, Test.

(1) Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109.
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	(2) Arrange the attenuator for a 0-db loss; adjust signal generator No. 2 for an output frequency of 1 ke at an output level of -—3.8 db measured across the 600-ohm resistor. -

	(3) Remove the 600-ohm resistor ((1) above) and connect terminals 3 and 6 of transformer T109 to terminals M and C of the transmission test cable assembly.

	(4) Operate the 4W-2W switch to 2W; operate the TALK-MON switch to




	TALK; and operate the SEND-MEAS switch to SEND.

	(5) Interconnect a 600-ohm resistor in series with two parallel l-yf capacitors across the 2W 4WT binding posts.

	(6) Connect the voltmeter and a 600-ohm resistor across terminals B and L of the transmission test cable assembly terminal board. The voltmeter should indicate a power level of —41 db or






Section Ill. TELEPHONE MODEM TA-—227/U


172. SUBGROUP PANEL, Transmitting Tests

(fig. 56)

a. Initial Procedures.

i


	(1) Interconnect the transmission, power, and carrier supply test cable assemblies, 135-ohm resistors, 200 VOLT POWER SUPPLY and the SUB-GROUP PANEL.

	(2) Connect signal generator No. 2, resistors Ri through R38, the attenuator, and transformer T108. Connect a 600-ohm resistor across terminals 1 and 3 of the transformer.

	b. Transmitting Circuit Output Test.

	(1) Connect signal generator No. 1 to terminals A and J of the transmission test cable assembly. Adjust the signal generator for an output frequency of 72 ke at an output level of .75 volt as measured with the voltmeter.




	(2) Set the attenuator for a 0 db loss; adjust signal generator No. 2 for an output frequency of 11 ke at an output level of —3.8 db measured across terminals 1 and 3 of transformer T108 with the audio level meter.




	(3) Connect a subgroup test cable assembly to CHAN MODEM 2 connector Ba.




	(4) Disconnect the 600-ohm resistor from transformer T108 and connect terminals 1 and 8 of the transformer to terminals A and K of the subgroup test cable assembly.




	(5) Set the attenuator for a 35-db loss. Adjust the TR AMP GAIN control to the extreme clockwise position.







	(6) Connect the voltmeter to terminals A and L of the power test cable assembly.

	(7) Strap the output pads associated with subgroup channel 2 until the voltmeter indicates —48.8 +.6 db.



Note. Two pads are provided—one for a 2-db loss, and the other adjustable by taps in approximately 1-db steps. The 2-db pad will usually be connected into the circuit of subgroup channel 1. The loss of the adjustable pad is increased by changing the taps in the direction from R47 to R43.


	(8) Check the output at the following additional test points with the voltmeter; the output should be +1 db of the reading obtained in (7) above.

	(a) Terminals K and W of the power test cable assembly.




	(b) 60-108 KC OUT binding posts.




	(c) 60-108 KC OUT ALT binding posts




	(d) 60-108 KC OUT jack.






Note. Use the test plug assembly (terminals T1 and R) to connect the voltmeter to the 60-108 KC OUT jack.


	(9) Repeat the tests given in (1) through (7) above with signal generator No. 2 readjusted to provide an output frequency of 4.5 ke. The output signal should be within +1.8 and —2 db of the signal measured in (8) above.

	(10) Perform the test given in (1) through (9) above, using the connection points, frequencies, and output levels indicated for signal generators No. 1 and 2 in the chart below. The output level should be the same as indicated in (7), (8), and (9) above.




	(1) Connect signal generator No. 2 and associated components as described in a(2) above. Adjust signal generator No. 2 as described in 0(2) above. Remove the 600-ohm resistor from terminals 1 and 38 of transformer T108. Connect terminals 1 and 3 to the SPECIAL SERVICE IN 2 binding posts.

	(2) Connect signal generator No. 1 across terminals A and J of the transmission test cable assembly. Adjust the signal generator for an output frequency of 72 ke at an output level of .75 volt.

	c. Special Service Transmission Test. (3) Operate the TR AMP GAIN control to the extreme clockwise position and operate the SPECIAL SERVICE 2 switch to SPL SERV.

	(4) Connect the voltmeter across terminals A and L of the power test cable assembly. The voltmeter should indicate —48.8 db +.6 db.




	(5) Perform the test given in (1) through (4) above for subgroup channels 1 and 3. Use the output frequencies, output levels and connection points for signal generators No. 1 and 2 as indicated in the chart below.








d. Transmitting Carrier Leak Test.


	(1) Connect signal generator No. 1 terminals C and L of the transmission test cable assembly. Adjust the signal generator for an output frequency of 56 kc at an output of .75 volt.

	(2) Connect the audio level meter across terminals A and L of the power test cable assembly.

	(3) The audio level meter should indicate a maximum carrier leak of —80 db.

	(4) Connect signal generator No. 1 to terminals A and J of the transmission test cable assembly; adjust the signal generator for an output frequency of 72 ke at an output of .75 volt. The audio level meter should indicate a maximum of —90 db.

	(5) Connect signal generator No. 1 to terminals D and E of the transmis-Sion test cable assembly; adjust the



signal generator for an output frequency of 88 ke at an output of .75 volt. The audio level meter should indicate a maximum of —89 db.



173. SUBGROUP PANEL, Final Test, Receiving Tests (fig. 57)


	a. Initial Procedures.

	(1) Interconnect the transmission, power, and carrier supply test cable assemblies, 600-ohm resistors, SUBGROUP PANEL and 200 VOLT POWER SUPPLY.




	(2) Connect signal generator No. 2, resistor R1 through R3, attenuator, and transformer T107.




	b. Receiving Circuit Test.

	(1) Connect the output of signal generator No. 1 across terminals A and J of the transmission test cable assem-







	bly; adjust the signal generator for an output frequency of 72 ke at an output level of .75 volt.

	{2) Connect the voltmeter and a 135-ohm resistor across terminals 1 and 2 of transformer T107. Set the attenuator for a O-db loss; adjust signal generator No. 2 for an output frequency of 83 ke at an output level of —7.8 db as measured with the voltmeter. Disconnect the voltmeter and the 135-ohm resistor.

	(3) Connect terminals 1 and 2 of transformer T107 to terminals H and R of the transmission test cable assembly.

	(4) Adjust the DEM 2 GAIN control to the extreme clockwise position, and set the attenuator for a 5-db loss.

	(5) Connect a subgroup test cable assembly to CHAN MODEM 2 connector PZ.

	(6) Connect the voltmeter and a 600-ohm resistor to terminals E and P of the subgroup test cable assembly with terminal P as ground. The voltmeter should indicate 5.2 db +3 db.

	(7) Readjust the DEM 2 GAIN control to the extreme counterclockwise posi tion. GROUP PANEL.




	(8) The voltmeter indication should be not less than —4.8 db.

	(9) Readjust the DEM 2 GAIN control to the extreme clockwise position.

	(10) Readjust signal generator No. 2 (6(2) above) for an output frequency of 76.5 ke at an output level of —7.8 db.

	(11) The voltmeter should indicate 5.2 db = 1 80db:

	(12) Connect the voltmeter and a 600 ohm resistor across the SPECIAL SERVICE OUT 2 binding posts. Operate the SPECIAL SERVICE 2 switch to SPL SERV. The voltmeter should indicate 5.2 db +3 db.

	(13) Connect the voltmeter to terminals Tl and R of the test plug assembly; insert the plug of the test plug assembly into the DEM OUT 2 jack. The voltmeter should indicate 5.2 db +3 db.

	(14) Disconnect signal generator No. 2. The voltmeter should indicate a maximum of —32.8 db.

	(15) Perform the test given in (1) through (11) above using the connections, control settings, frequencies, and output levels given in the chart below for channel 1 of the SUB-
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	(16) Perform the test given in (12) and (18) above. Connect the voltmeter and resistor across the SPECIAL SERVICE OUT 1 binding posts. Operate the SPECIAL SERVICE 1 switch to SPL SERV, and insert the test plug assembly into the DEM OUT 1 jack. The voltmeter should indicate 6.7 +3 db.

	(17) Disconnect signal generator No. 2




	from terminals H and R of the transmission test cable assembly. The voltmeter should indicate a maximum,of -—31.3.db.

	(18) Perform the tests given in (1) through (11) above using the connections, control settings, frequencies, and output levels given in the chart below for channel 3 of the SUB-GROUP PANEL.
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	(19) Perform the test given in (12) and (2) Connect signal generator No. 2 and (13) above. Connect the voltmeter and resistor across the SPECIAL SERVICE OUT 38 binding posts. Operate the SPECIAL SERVICE 3 switch to SPL SERV, and insert the test plug assembly in the DEM OUT 3 jack. The voltmeter should indicate 4.2 +3 db.

	(20) Disconnect signal generator No. 2 from terminals H and R of the transmission test cable assembly; the voltmeter should indicate a maximum of On. ole

	c. 60-108KC IN Test.

	(1) Perform the procedures in D(1) and (2) above.







	associated components to the 60-108- KC IN binding posts. Set the attenuator for a 5-db loss.

	(3) Adjust the DEM GAIN 2 control to the extreme clockwise position.

	(4) Connect the subgroup test cable assembly to connector P2. Connect the voltmeter to terminals E and P. The voltmeter indication should be 5.2 sft a ¢ | 0 P

	(5) Connect the signal generator to terminals T, and R of the test plug assembly. Insert the test plug assembly into the 60-108 KC IN jack. The voltmeter should indicate 5.2 +.5 db.






Section IV. AMPLIFIER-PILOT REGULATOR AM-707/TCC-7


174. Transmission Circuit Tests (fig, 131)


	a. Initial Procedures.

	(1) Interconnect the JUNCTION PAN-EL, GROUP PANEL, 200 VOLT POWER SUPPLY, resistors, and test cable assemblies.




	(2) Interconnect signal generator No. 2, the resistors, attenuator, and transformer T107.




	(3) Connect signal generator No. 1 across terminals H and R of the subgroup test cable assembly connected to connector P2 on the GROUP PANEL. Adjust the signal generator for an output frequency of 120 ke at an output level of .75 volt.




	b. Carrier Transmission Cirewt Transmitting Direction.

	(1) Connect a 185-ohm resistor across terminals 1 and 2 of transformer T107. Set the attenuator for a 0-db







	loss. Adjust signal generator No. 2 for an output frequency of 60 ke at an output level of —7.8 db measured across the 135-ohm resistor. Remove the 135-ohm resistor from transformer T107.

	(2) Connect terminals 1 and 2 of transformer T107 to terminals A and L of the carrier test cable assembly. Set the attenuator for a 42-db loss.

	(3) Operate the CABLE REELS TO FIRST AN/TCC-11 TR switch to the 23 position.

	(4) Connect the voltmeter and a 135-ohm resistor across terminals 1 and 2 of the junction panel test cable assembly; the voltmeter should indicate i718. 2Zidb.

	(5): Disconnect signal generator No. 2 and associated components and readjust the signal generator for an output frequency of 83 ke as explained



in (1) above. Repeat the test procedures given in (2) through (4) above. The voltmeter indication should be —7.8 +2 db.


	(6) Repeat the procedure given in (5) above, using an output frequency of 108 ke.

	(7) Disconnect signal generator No. 2 and associated components and readjust for an output frequency of 83 kc at an output level of —7.8 db ((1) above). Connect the signal generator and associated components across terminals A and L of the carrier test cable assembly.

	(8) Connect the voltmeter to terminals T, and R of the test plug assembly; insert the plug of the test plug assembly into the TR AMP OUT jack. The voltmeter should indicate —39.8 +2 db.

	(9) Connect signal generator No. 2 and associated components to the SPE-CIAL SERVICE 60-108KC IN binding posts. Set the attenuator for a 0-db loss; readjust the output of the signal generator for an output frequency of 83 ke at an output level of —7.8 db.

	(10) Connect the voltmeter across the 135-ohm_ resistor connected across terminals 1 and 2 of the junction panel test cable assembly. The voltmeter should indicate —7.8 +2 db.

	(11) Connect signal generator No. 2 and associated components to the SPE-CIAL SERVICE 12-60 KC IN binding posts. Adjust the signal generator No. 2 for an output frequency of 28 ke at an output level of —7.8 db.

	(12) Operate the SPECIAL SERVICE 12-60 KC switch to SPL SERV.

	(13) Connect the voltmeter across the 135-ohm resistor connected to terminals 1 and 2 of the junction panel test cable assembly. The voltmeter should indicate —7.8 +2 db.

	(14) Connect signal generator No. 2 and associated components to terminals H and J of the carrier supply test cable assembly. Set the attenuator for a 35-db loss and adjust the signal gen-



J erator for an output frequency of 68 ke at an output level of —7.8 db.


	(15) Connect the voltmeter across the 135-ohm resistor connected across terminals 1 and 2 of the junction panel test cable assembly. The voltmeter should indicate —8.3 +1.5 db.

	c. Order Wire Transmission Circuit.

	(1) Connect a 1385-ohm resistor across terminals 1 and 2 of transformer T107; adjust the attenuator for 0-db loss and adjust signal generator No. 2 for an output frequency of 1 ke at an output level of —11.8 db as measured across the 135-ohm resistor.




	(2) Remove the 135-ohm resistor and connect signal generator No. 2 to terminals 1 and 2 of the junction panel test cable assembly.




	(3) Connect the voltmeter across the 600 ohm resistor connected across terminals L and M, with terminal M as ground, of the carrier test cable assembly terminal board (connected to plug P101). The voltmeter should indicate —6.7 +1.5 db.




	(4) Connect signal generator No. 2 and associated components across terminals 3 and 4 of the junction panel test cable assembly.




	(5) Connect the voltmeter across the 600 ohm resistor that is connected to terminals F and S (with terminal S as ground) of the carrier test cable assembly. The voltmeter should indicate —10.1 db +1.5 db.




	d. Carrier Transmission Circuit, Receiving Direction.

	(1) Connect a 185-ohm resistor across terminals 1 and 2 of transformer T107. Set the attenuator for a 0-db loss; adjust signal generator No. 2 for an output frequency of 68 ke at an output level of —7.8 db as measured across the 135-ohm resistor.




	(2) Remove the 1385-ohm resistor and connect the output of signal generator No. 2 and associated components to terminals 3 and 4 of the junction panel test cable assembly. ;




	(3) Adjust the CABLE REELS TO FIRST AN/TCC-11 REC switch to






position 238; operate the BULGE ADJ 28 KC and SLOPE ADJ 12 KC controls to position 0; operate the REGULATOR switch to MAN.

(4) Connect a 10K resistor and 135-ohm resistor across terminals T, and R of the test plug assembly as shown in figure 131. Connect the voltmeter across the 135-ohm resistor and insert the plug of the test plug assembly into the REC IN jack; the voltmeter should indicate —46.8 +2 db.

(5) Disconnect the 10K and 135-ohm resistors and connect the voltmeter across terminals T, and R of the test plug assembly.


	Adjust the FLAT ADJ 68 KC control to the extreme clockwise position and insert the plug of the test plug assembly into the REC AMP 1 OUT jack position. Readjust the attenuator for an indication of —37.8 db on the voltmeter. The attenuator should be set for a loss of 31 +8 db. (6 _—

	(7) Adjust the FLAT ADJ 68 KC control to the extreme counterclockwise position. The voltmeter should indicate —57.8 db.

	(8) Adjust the FLAT ADJ 68 KC control for an indication of —39.8 db on the voltmeter.

	(9) Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. Adjust the MAN REG OUT-PUT control for an indication of —39.8 db on the voltmeter.

	(10) Disconnect signal generator No. 2 and associated components from terminals 3 and 4 of the junction panel test cable assembly. Connect a 135 ohm resistor across terminals 1 and 2 of transformer T107. Set the attenuator for a 0-db loss and adjust the signal generator for an output frequency of 12 ke at an output level of —7.8 db as measured across the 135-ohm resistor. Remove the 135 ohm resistor.

	(11) Connect signal generator No. 2 and associated components to terminals 3 and 4 of the junction panel test cable assembly.




	(12) Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. The voltmeter should indicate — 46.5 second:

	(13) Adjust signal generator No. 2 ((10) and (11) above) for an output frequency of 28 ke. The voltmeter should indicate —44.8 db with the plug of the test cable assembly inserted in the REC AMP 2 OUT jack.

	(14) Adjust signal generator No. 2 ((10) and (11) above) for an output frequency of 60 ke. The voltmeter should indicate —40.8 +2 db with the plug of the test plug assembly inserted in the REC AMP 2 OUT jack.

	(15) Connect a 135-ohm resistor across terminals H and R of subgroup test cable assembly connected to plug P1. Adjust the DEM GAIN control to the extreme clockwise position. Adjust signal generator No. 2 for an output frequency of 12 ke ((10) above).

	(16) Connect the voltmeter across the 135-ohm resistor ((15) above). The voltmeter should indicate —11.3 +2.5 db.

	(17) Readjust the signal generator for an output frequency of 28 ke ((10) above). The voltmeter indication should be 1.9 +1.5 db greater than that in (16) above.

	(18) Insert the plug of the test plug assembly (with the voltmeter across terminals T, and R) into the DEM OUT jack and then reconnect the voltmeter across the DEM OUT binding posts. The voltmeter indication should be the same as that given in (17) above.

	(19) Repeat the tests given in (15) and (16) above with signal generator No. 2 readjusted for an output frequency of 60 ke. The voltmeter indication should be within 5.1 db of the indication in (15) above.

	(20) Connect the 135-ohm resistor across terminals D and R of the carrier supply test cable assembly. Readjust signal generator No. 2 for an output . frequency of 65 ke ((10) above) and connect the signal generator and as-




	sociated components to terminals D and R of the carrier supply test cable assembly.

	(21) Set the attenuator for a 4-db loss; connect the voltmeter across terminals T, and R of the test plug assembly terminal board. Insert the plug of the test plug assembly into the REC AMP 1 OUT jack. The voltmeter should indicate —40.1 +2 db.

	e. Carrier Transmission, Looped Circuit.

	(1) Connect a 135-ohm resistor across terminals 1 and 2 of transformer T and adjust signal generator No. 2 for an output frequency of 68 ke at an output level of —7.8 db. Remove the 135-ohm resistor.




	(2) Connect signal generator No. 2 and associated components across terminals H and J of the carrier supply test cable assembly. Strap terminals 1 and 38, and 2 and 4 of the junction panel test cable assembly.




	(3) Operate the CABLE REELS TO FIRST AN/TCC-11 TR and the CABLE REELS TO FIRST AN/ TCC-11 REC switches to position 11.




	(4) Adjust the attenuator for a 35-db loss. Connect the voltmeter across terminals T, and R of the test plug assembly. Insert the plug of the test plug assembly into the TR AMP OUT jack; the voltmeter should indicate —39.8 +2 db. If necessary, adjust the signal generator output control until a reading of —39.8 +2 db is obtained.




	(5) Reinsert the plug of the test plug assembly into the REC AMP 1 OUT jack. Adjust the FLAT ADJ 68 KC control for an indication of —39.8 +2 db on the voltmeter.




	(6) Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. Operate the REGULATOR switch to AUTO and adjust the AUTO REG OUTPUT control to the extreme counterclockwise position. The voltmeter should indicate —48.3 +2.5 db after the regulator circuit is stabilized.







	(7) Adjust the AUTO REG OUTPUT control for an indication of —39.8 +2 db on the voltmeter. Connect a multimeter, arranged to measure dc voltage, the REG VOLTS jacks on regulator and alarm unit Z6; the multimeter should indicate 3.5 +.5 volts

	(8) Operate the ALARM TEST switch on regulator and alarm unit Z6 to the 2 LOW position. Operate the ALARM CUT OFF switch to NOR-MAL. Set the ADJ LOW control to the extreme counterclockwise position; then turn the control slowly clockwise until the LOW ALARM lamp lights and the audible alarm sounds. Release the ALARM TEST switch.

	(9) Operate the ALARM CUT OFF switch to LOW. The audible alarm should be silenced. Operate the ALARM CUT OFF switch to NOR-MAL; the LOW ALARM lamp should go out and the audible alarm should sound. Reoperate the ALARM CUT OFF switch to LOW, the audible alarm should be silenced.

	(10) Operate the ALARM TEST switch to the 1 HIGH position. Operate the ALARM CUT OFF switch to NOR-MAL. Set the ADJ HIGH control to the extreme counterclockwise position; then turn the control slowly until the HIGH ALARM lamp lights and the audible alarm sounds. Release the ALARM TEST switch.

	(11) Operate the ALARM TEST switch to the 1 HIGH position; the audible alarm should be silenced. Operate the ALARM CUT OFF' switch to NORMAL. The HIGH ALARM lamp should go out and the audible alarm should — sound. Reoperate __ the ALARM CUT OFF ' switch to the NORMAL position. The audible alarm should be silenced.

	(12) Connect a 10-ohm resistor across terminals F and P of the subgroup test cable assembly. Connect the voltmeter across the 10-ohm resistor.




	The voltmeter should indicate —.3 +3 db.

	(183) Set the attenuator for a 30-db loss. Connect the voltmeter to terminals T, and R of the test plug assembly. Insert the plug of the test plug assembly into the REC AMP 2 OUT jack. The voltmeter should indicate —39.8 +1.4 db. Set the attenuator for a 42-db loss; the voltmeter indication should increase 1.1 db.

	(14) Set the attenuator for a 35-db loss. Operate the REGULATOR switch to MAN and adjust the MAN REG OUTPUT control for an indication of —39.8 +2 db on the voltmeter.

	(15) Connect a 135-ohm resistor and the voltmeter across terminals T, and R of the test plug assembly. Insert the plug of the test plug assembly into the TR 62 KC jack; the voltmeter should indicate —29.4 +2 db. Insert the plug of the test plug assembly into the REC 62 KC jack, the voltmeter should indicate —25.6 +2 db.

	(16) Adjust signal generator No. 2 for an output frequency of 12 ke ((1) above). Connect the signal generator and associated components to the SPECIAL SERVICE 12-60 KC IN binding posts.

	(17) Connect the voltmeter and a 135 ohm resistor across the SPECIAL SERVICE 12-60 KC OUT binding posts. Set the attenuator for a 0-db loss. Operate the 12-60 KC SPE-CIAL SERVICE switch to SPL SERV. The voltmeter should indicate —10 +2 db.

	(18) Remove the 135-ohm resistor from terminal T, and R of the test plug assembly and connect the voltmeter across the terminals. Insert the plug of the test plug assembly into the SPL SERV 12-60 KC IN jack; the voltmeter should indicate —1.8 +1 db.

	(19) Repeat the test procedure in (16) and (17) above using frequencies of 28 and 60 ke. The voltmeter should indicate 9.6 +2.5 db and 10.1 +3 db respectively.




	(20) Adjust signal generator Now Z2eitor an output frequency of 83 ke at an output level of 10 db as measured across a 135-ohm resistor connected across terminals 1 and 2 of transformer T107. Remove the 135-ohm resistor from terminals 1 and 2 of the transformer and connect the signal generator and associated components to the SPECIAL SERVICE 60-108 KC IN binding posts.

	(21) Operate the 60-108 KC switch to SPL SERV. Set the attenuator for a 0-db loss. Insert the plug of the test plug assembly into the SEL SERV 60-108 KC IN jack; the voltmeter should indicate —12.8 db.

	(22) Connect the voltmeter and a 135 ohm resistor across terminals T, and R of the test plug assembly. Adjust the DEM GAIN control to the extreme clockwise position.' Insert the plug of the test plug assembly into the DEM OUT jack; the voltmeter should indicate —3.5 +8 db.

	(23) Connect the voltmeter and the 135 ohm resistor across the SPECIAL SERVICE 60-108 KC OUT binding posts. The voltmeter should indicate within +.3 db of the reading obtained in (22) above. Adjust the DEM GAIN control to the extreme counterclockwise position; the voltmeter indication should be reduced by at least 10 db.

	(24) Adjust signal generator No. 2 for an output frequency of 68 ke. Set the attenuator for a 35-db loss. Connect the voltmeter across terminals T, and R of the test plug assembly. Insert the plug of the test plug assembly into the REC IN jack.

	(25) Set the CABLE REELS TO FIRST AN/TCC-11 TR switch to position 23 and set the CABLE REELS TO FIRST AN/TCC-11 REC switch to position 2. Operate the switches, one step at a time, until the CABLE REELS TO FIRST AN/TCC-11 TR switch is at position 2 and the CABLE REELS TO FIRST AN/ TCC-11 REC switch is at position 23.



Check the voltmeter at each position of the switches. The voltmeter indications should not vary more than +.5 db of each other at the switch position.

(26) Readjust signal generator No. 2 for an output frequency of 12 ke. Set the CABLE REELS TO FIRST AN/ TCC-11 TR and the CABLE REELS Toe Pino! AN/TCC-11'"/ REG switches to positions 11. Set the SLOPE ADJ 12 KC control and the BULGE ADJ 28 KC control to the —5 position. Adjust the attenuator to obtain an indication of —51.8 +.5 db on the voltmeter. Reset the SLOPE ADJ 12 KC control to the +5 position. The voltmeter indication should increase at least 12 db.

(27) Readjust signal generator No. 2 for an output frequency of 28 ke. Reset the SLOPE ADJ 12KC control to the —5 position. The voltmeter should indicate —51.8 +.5 db. Reset the BULGE ADJ 28 KC control to the +5 position. The output signal strength should increase at least 6 db.



175. 12-68 Ke Amplifier Tests (ig. 132)

a. Initial Procedure.


	(1) Interconnect the modem and amplifier and carrier supply test cable assemblies, 200 VOLT POWER SUPPLY, carrier supply test cable assembly, and the 12-68 ke amplifier.

	(2) Interconnect the signal generator, resistors, attenuator, and transformer T108.

	(3) Connect the resistors and capacitors to the modem and amplifier test cable assembly.

	b. Power Distribution Test. Connect the multimeter across terminal 12 (ground) and the terminal indicated in the chart below on the modem and amplifier test cable assembly. The multimeter should indicate the voltages listed in the chart for each test.













	Terminal
	De voltages

ees.

ee.

Oe.

"



	
	Avg
	Min
	Max
	




	Meee

20

Sa
	1652
	VAST

170
	eck
	



	cpa

13t 2
	18.5

18.8
	17.6
	20.0

20.1
	





Note. The measurements in the above table are made with no test signal input.


	c. Gain Test Without Feedback Through 600 ohm Leg of Input Hybrid.

	(1) Connect a 600-ohm resistor across terminals 1 and 3 of transformer T108. Set the attenuator for a 0-db loss and adjust the signal generator for an output frequency of 28 ke at an output level of —23.8 db as measured across the 600-ohm resistor. Remove the 600-ohm resistor.




	(2) Connect the output of the signal generator and associated components to terminal 0 of the modem and amplifier test cable assembly and ground.




	(3) Set the attenuator for a 63-db loss.




	(4) Connect a ground to terminal E5 of the 12-68 ke amplifier.




	(5) Connect the voltmeter between terminal 14 of the modem and amplifier test cable assembly and ground. The voltmeter should indicate —3.8 +5 db.




	(6) Adjust the signal generator for an output frequency of 12 ke as described in (1) above.




	(7) The voltmeter should indicate a minimum of —11.8 db.




	(8) Adjust the signal generator for an output frequency of 68 ke as described in (1) above.




	(9) The voltmeter should indicate a minimum of —11.8 db.




	d. Gain Test With Feedback Through 600 ohm Leg of Input Hybrid.

	(1) Disconnect the ground from terminal E5 of the amplifier and readjust the attenuator for-a 32-db loss.




	(2) Repeat the test procedures given in c¢









above. The voltmeter should indicate the values shown in the chart below.








	Signal generator

frequency (ke)
	Output signal level

(db)



	
	12 | —3.3 +2 db.

28 | +1 db of the indication received for




	
	12 ke.

68 | +.3 +1 db of the indication received

for 12 ke. Record this indication.






	(3) Set the attenuator for a 12-db loss; repeat the 68 ke test. The voltmeter indication should not vary more than +1 db from the 68 kc indication recorded in (2) above.

	(4 _— Connect the voltmeter to terminals 15 and 18 of the modem and amplifier test cable assembly with terminal 18 as ground. The voltmeter should indicate between 3.4 and 4.4 db.

	(5) Remove the resistor-capacitor network connected between terminals 6 and 7 of the modem and amplifier test cable assembly.

	(6) Set the attenuator for a 22-db loss. The voltmeter should indicate —3.3 se} ab:

	e. Gain Test With Feedback Through 120 ohm (Pilot) Leg of Input Hybrid.

	(1) Connect a 185-ohm resistor across terminals 1 and 3 of transformer T108. Set the attenuator for a 0-db loss and adjust the signal generator for an output frequency of 68 ke at an output level of —7.8 db as measured across the 135-ohm resistor.




	(2) Connect a 600-ohm resistor between terminal 0 of the modem and amplifier test cable assembly and ground. Connect the resistor-capacitor network between terminals 6 and 7 of the modem and amplifier test cable assembly as shown in figure 132.




	(3) Disconnect the 135-ohm resistor between terminals 2 and 6 of the modem and amplifier test cable assembly and ground.




	(4) Disconnect the 185-ohm resistor from terminals 1 and 3 of transformer T108 and connect the transformer to terminals 2 and 6 of the modem and







	amplifier test cable assembly. Set the attenuator for a 45-db loss.

	(5) Connect the voltmeter to terminals 14 and 16 of the modem and amplifier test cable assembly. The voltmeter should indicate —.7 +1.2 db.





f. Phase Margin Test.


	(1) Operate the 200 VOLT POWER SUPPLY switch to the OFF position.

	(2) Disconnect the signal generator and associated components from terminals 2 and 6 of the modem and amplifier test cable assembly. Disconnect the 600-ohm resistor from terminal 0 and ground of the modem and amplifier test cable assembly terminal board.

	(3) Connect the voltmeter between the plate pin of tube V2 and ground.

	(4) Operate the 200 VOLT POWER SUP-PLY switch to the ON position. When a steady reading is obtained the voltmeter should indicate .1 volt or less.





176. Regulator and Alarm Unit Z6, Final Tests

(fig. 67)


	a. Initial Procedure.

	(1) Interconnect the modem and amplifier and carrier supply test cable assemblies, 200 VOLT POWER SUP-PLY, resistors, and regulator and alarm unit Z6.




	(2) Connect the signal generator, resistors R1 through R3, attenuator, and transformer T108 together. (Do not connect the transformer to terminals 0 and 3 of the test cable assembly.)




	(3) Operate all switches to their normal positions.




	(4) Set the attenuator for a 0-db loss. Connect a 600-ohm resistor across terminals 1 and 8 of transformer T108. Adjust the signal generator for an output frequency of 68 ke at an output level of —7.8 db as measured across the 600-ohm resistor. Disconnect the 600-ohm resistor.




	b. Regulating Function Test.

	(1) Connect transformer T108 to terminals 0 and 3 of the modem and amplifier test cable assembly.




	(2) Set the attenuator for a 2-db loss.




	(3) Connect the multimeter to REG






[image: Figure, page 292]


	VOLTS jacks J1 and J2 and adjust the 20k variable resistor until the multimeter indicates 3.5 +.5 volts de.

	(4 ~_— Connect the multimeter to terminals 14 and 12 of the modem and amplifier test cable assembly. The multimeter should indicate 65 +20 volts de.

	(5) Connect the multimeter (arranged to measure current) in series with the 200-volt supply lead connected to terminal A of the carrier supply test cable assembly. The multimeter should indicate 61 +10 ma.

	(6) Set the attenuator for a 3-db loss. Connect the multimeter (arranged to measure voltage) to REG VOLTS jacks Jl and J2. The multimeter should indicate 6 volts minimum.

	(7) Set the attenuator for a 1-db loss. The multimeter should indicate 2 volts maximum.





c. Alarm Function Test.

Note. Perform the adjustments described in (1) and (2) below with care. The adjustments are critical.


	(1) Operate the ALARM TEST switch to the 1 HIGH position. Vary the ADJ HIGH control until high alarm relay Ki just releases. Measure the resistance across terminals 1 and 16, and 1 and 5 of the modem and amplifier test cable assembly with the multimeter. The multimeter should indicate 0-ohm for each measurement.

	(2 Operate the ALARM TEST switch to the 2 LOW position. Vary the ADJ LOW control] until low alarm relay K2 just releases. Measures the resistance across terminals 1 and 138, and 1 and 2 of the modem and amplifier test cable assembly. The multimeter should indicate 0-ohm for each measurement.

	(3) Set the attenuator for a 4-db loss. Low alarm relay K2 should release and high alarm relay K1 should remain operated. Measure the resistance across terminals 1 and 2, 1 and 11, and 1 and 138 of the modem and amplifier test cable assembly. The multimeter should indicate 0-ohm for each measurement.

	(4) Set the attenuator for a 3-db loss. Low alarm relay K2 should operate.




	Measure the resistance across terminals 1 and 13, and 1 and 2 of the modem and amplifier test cable assembly. The multimeter should indicate an infinite resistance for each measurement.

	(5) Set the attenuator for 0-db loss. High alarm relay K1 should release, and low alarm relay K2 should remain operated. Measure the resistance across terminals 1 and 16, 1 and 5, and 1 and 8 of the modem and amplifier test cable assembly. The multimeter should indicate 0-ohm for each measurement.

	(6) Set the attenuator for 3-db loss. High alarm relay K1 should operate. Measure the resistance across terminals 1 and 16 of the modem and amplifier test cable assembly. The multimeter should indicate an infinite resistance.





177. Modem and Amplifier AR4, Final Tests

(fig. 71)


	a. Initial Procedures.

	(1) Interconnect the modem and amplifier and carrier supply test cable assemblies, 200 VOLT POWER SUPPLY, and modem and amplifier AR4.




	Connect terminals 6 and 9 of the modem and amplifier test cable assembly together.




	Connect a 200-ohm variable resistor across terminals 9 and 12 of the modem and amplifier test cable assembly and connect a 135-ohm resistor across terminals 15 and 18, and 14 and ihe




	(4) Connect signal generator No. 1 to terminals 10 and 11 of the modem and amplifier test cable assembly. Adjust the signal generator for an output frequency of 120 ke at an output level of —2.5 db.




	b. Transmitting Circutt Test.

	(1) Connect signal generator No. 2A, resistors R1 through R3, attenuator and transformer T107 together. Connect a 135-ohm resistor across terminals 1 and 2 of transformer T107. Set the attenuator for a 0-db loss and adjust the signal generator for an output






frequency of 60 ke at an output level of —6.5 db as measured across the 135-ohm resistor with the audio level meter. Disconnect the 135-ohm resistor.


	(2) Connect terminals 1 and 2 of transformer T107 to terminals 4 and 5 of the modem and amplifier test cable assembly.

	(3) Connect a 600-ohm resistor across terminals 1 and 2 of the modem and amplifier test cable assembly.

	(4) Set the attenuator for a 42-db loss. Connect the audio level meter across the 600-ohm resistor connected to terminals 1 and 2. Tune the audio level meter for 60 kc; it should indicate = 47 4221..5 db:

	(5) Readjust signal generator No. 2A for an output frequency of 83 ke ((1) and (2) above). Readjust the audio level meter for 37 kc; it should indicate —47 +1.5 db.

	(6) Readjust signal generator No. 2A for an output frequency of 100 ke ((1) and (2) above). Tune the audio level meter for 20 kc; it should indicate Sei. ctl. Gb,

	c. Recewing Circuit Test.

	(1) Connect a 600-ohm resistor across







	terminals 1 and 3 of transformer T108. Set the attenuator for a 0-db loss and adjust signal generator No. 2 for an output frequency of 37 ke at an output level of 3.8 db as measured across the 600-ohm resistor. Disconnect the 600-ohm resistor.

	(2) Connect terminals 1 and 3 of transformer T108 across terminals 16 and 19 of the modem and amplifier test cable assembly terminal board.

	(3) Adjust the 200-ohm variable resistor across terminals 9 and 12 for minimum resistance.

	(4) Connect the voltmeter to terminals 14 and 17 of the modem and amplifier test cable assembly terminal board. The voltmeter should indicate —5.3 +2 db. Record this value.

	(5) Adjust the signal generator No. 2B for an output frequency of 60 ke ((1) and (2) above). The voltmeter indication should be within 1 db of the indication in (4) above.

	(6) Adjust signal generator No. 2B for an output frequency of 12 ke ((1) and (2) above). The voltmeter indication should be within 1 db of the indication in (4) above.






Section V. TELEPHONE TEST SET TS—760/TCC-7 (PART OF RECEIVER-TRANSMITTER TEST SET GROUP OA-443/TCC-7)


178. High-Frequency Oscillator Circuit Tests (fig. 78)


	a. Initial Procedure.

	(1) Interconnect the power, transmission, and carrier supply test cable assemblies, terminating resistors, 200 VOLT POWER SUPPLY, and TEST PANEL.




	(2) Interconnect the signal generator, resistors R6 through R8, attenuator, transformer T107, 135-ohm resistor and test jack assembly.




	b. SEND Lamp Test.

	(1) The SEND lamp should light when the SEND switch is operated to 65







	KC REC, and 65 KC TR OR FAULT TEST.

	(2) The SEND lamp should go off when the SEND switch is operated to CHECK GAIN CHECK HF.

	c. ATTENUATOR Switch Operation Test.

	(1) Operate the MEASURE NON-SELECTIVE switch to CHECK 1 KC CHECK HF. Insert the measure cord plug into the test jack assembly connected to the signal source.




	(2) Set the attenuator for a 46 db loss; adjust the signal generator for an output frequency of 68 ke at an output level of 0 db as indicated on the test panel meter.






(3) Operate and hold the 5 db push but ton of the ATTENUATOR switch and set the attenuator for a 41-db loss. The test panel meter should indicate 0 -+.7 db. Reset the attenuator for a loss of 46-db and release the 5 db push button.

(4 — Operate and hold the 10 db push button of the ATTENUATOR switch and set the attenuator for a 386-db loss. The test panel meter should indicate 0 +.7 db. Reset the attenuator for a 46-db loss and release the 10 db push button.

(5) Operate and hold the 20 db push button of the ATTENUATOR switch and set the attenuator for a 26-db loss. The test panel meter should indicate 0 db +.7 db. Reset the attenuator for a 46-db loss and release the 20 db push button.

d. Hf Oscillator Frequencies, Test.

(1) Set the HF, 65 KC TR OR FAULT TEST, and 65 KC REC controls at approximately midpositions. Connect the frequency meter between terminal 6 of section 1 of the SEND switch and chassis ground.

For each position of the SEND and FAULT TEST switches listed below, the frequency meter should indicate within the limits given in the frequency column.









	SEND switch position
	Push button of

FAULT TEST

switch operated
	Frequency




	CHECK GAIN

CHECK HF
	None 22222
	68 ke +100 eps.



	65 KO ReCere on.
	Nones42222-2
	65 ke +150 eps.



	65 KC RECS. eee
	REP 38a.
	83 ke +800 cps.



	65 KG REGeesse2 3-2
	
	REPA2 Steve & 91 ke +800 eps.



	65 KG REG .2822-2 2: ROP eas oe
	
	99 ke +3800 eps.





e. Hf Control Range Test.

(1) Operate the switches listed below to the indicated positions.








	Switch
	Position




	MEASURE SELECTIVE|

MEASURE

eee

Rint oe en
	OFF.

NONSELEC- | CHECK 1 KC CHECK

HF.

CHECK GAIN CHECK

HF.






	(2) Insert the TEST PANEL measure plug into the CHECK HF jack. Operate the HF control to its extreme clockwise position. The TEST PANEL meter reading should be +2.5 db or more. Operate the HF control to its extreme counterclockwise position. The meter reading should be —2.5 db or less.

	(3) Readjust the HF control for a 0-db reading on the meter.



f. Check of TO TS-712/TCC-11 Connector


	(1) Connect the test jack assembly to terminals D and R of the transmission test cable assembly.

	(2) Operate and hold the 20 db push button of the ATTENUATOR switch. Insert the TEST PANEL measure plug into the test jack assembly. The TEST PANEL meter should indicate +3 +.8 db. Remove the measure plug from the test jack assembly and release the push button.

	(3) Measure the resistance between terminals D and L and between D and A of the transmission test cable assembly with the multimeter. The resistance should be 680 +68 ohms.



g. 65 KC TR OR FAULT TEST Control Range Test.

(1) Connect the test jack assembly across terminals K and W of the power test cable assembly. Operate the SEND switch to the 65 KC TR OR FAULT TEST position. Set the 65 KC TR OR FAULT TEST control to its extreme clockwise position. Operate and hold the 5db push button of the ATTENU-ATOR switch. Insert the measure


	plug into the test jack assembly. The TEST PANEL meter reading should be +3 db or more.

	(2) While holding the 5db push button operated, set the 65 KC TR OR FAULT TEST control to its extreme counterclockwise position. The TEST PANEL meter reading should be —3 db or less.

	(3) While holding the 5db push button operated, adjust the 65 KC TR OR FAULT TEST control for a 0-db reading on the TEST PANEL meter. Release the 5db push button.



h. Fault Test Output Test.


	(1) Operate the MEASURE NONSELEC-TIVE switch to the FAULT TEST position. Operate and hold the REP 2 push button. The TEST PANEL meter reading should be —2.5 +.3 db. Release the push button.

	(2) Operate and hold the REP 3 push button. The meter reading should be —2.5 +1db. Release the push button.

	(3) Operate and hold the REP 1 push button. The meter reading should be —2.5 +1 db. Release the push button.



1. 65 KC REC Control Range Test.

zs)


	(1) Connect the test jack test cable assembly across terminals D and R of the power test cable assembly. Operate the MEASURE NONSELEC-TIVE switch to GRP DEM OUT. Operate the SEND switch to 65 KC REC. Set the 65 KC REC control to its maximum clockwise position. Insert the TEST PANEL measure plug into the test jack assembly. The TEST PANEL meter should read between +4.5 and +6.5 db.

	(2) Check to see that the 65 KC REC control is capable of being adjusted for a reading of —5 db on the TEST PANEL meter. Remove the measure plug from the test jack assembly.





179. Test Oscillator, 1 Ke, Tests (fig. 78)

a. Initial Procedure. PANEL for testing as explained in paragraph 178a. Prepare the TEST b. 1-Ke Oscillator Output Test.

(1) Operate the MEASURE NON-


	SELECTIVE switch to the CHECK 1 KC CHECK HF position. Insert the TEST PANEL measure plug into the CHECK 1 KC jack. Set the 4 KC control to its maximum clockwise position. The TEST PANEL meter reading should be +2.5 db or more.

	(2) Set the 1 KC control to its maximum counterclockwise position. The meter reading should be —3 db or less.

	(3) Adjust the 1 KC control for a 0-db meter reading.

	(4) Insert the measure plug in the CHAN-NEL OUT jack. The meter reading should be 0 db +.5 db.

	(5) Check for continuity between terminals P and F and between C and S of the power test cable assembly with the multimeter.

	c. Oscillator Frequency Test.

	(1) Connect the frequency meter across terminals P and C of the power test cable assembly.




	(2) The frequency meter should indicate 1 KG == C0DCDS.








180. Selector Measuring Circuit Tests (fig. 78)

a. Initial Procedure. Prepare the TEST PANEL for testing as explained in paragraph 178a.


	b. Carrier Oscillator Output Test.

	(1) Remove the bottom shield from the TEST PANEL chassis. Set the MEASURE SELECTIVE switch to OFF. Set the COARSE and FINE TUNE controls to their midpositions. Make no connection to the TEST PANEL measure cord.




	(2) Calibrate the audio level meter (par. 79). Set its switches as shown in the chart below. Connect the audio level meter G binding post to chassis ground on the TEST PANEL and the unmarked binding post to terminal 2 of transformer T3. Tune the audio level meter for a maximum meter reading in the vicinity of 304 ke. The reading on the audio level meter should be between 0 +4 db.






(3) Repeat the measurement in (2) above for each of the other positions of the MEASURE SELECTIVE switch. As an aid in tuning the audio level meter, the frequencies of the TEST PANEL carrier oscillator for the various MEASURE SELECTIVE switch positions are given in the chart below. The readings on the audio level meter, should be 0 +4 db for all switch positions, and the difference between maximum and minimum readings, excluding the measurement in the off position should be less than .5 db.


	(4) Remove the audio level meter connections and replace the bottom shield plate on the TEST PANEL chassis.

	c. FINE TUNE Control Range Test.

	(1) Operate the MEASURE NON-SELECTIVE switch to OFF; the MEASURE SELECTIVE switch to CHECK GAIN, and set the FINE TUNE control to the extreme clockwise position.




	(2) Set the attenuator for a 46-db loss; adjust the signal generator for an output frequency of 68 ke at an qutput level of .775 volt as measured across terminals T and S of the test jack assembly.







	(3) Insert the TEST PANEL measure plug into the test jack assembly connected to the test signal source.

	(4) Adjust the COARSE TUNE control for a maximum meter indication.

	(5) Set the FINE TUNE control to the extreme counterclockwise position.

	(6) Adjust the signal generator for a maximum meter indication. Check the frequency of the signal generator with the frequency meter. The frequency should be between 70 and 71 ke.

	7 Readjust the signal generator for an output frequency of 68 kc.

	(8) Adjust the FINE TUNE control to its midposition. Adjust the COARSE TUNE control for a maximum meter indication.

	. GAIN Control Range Test.

	(1) Set the attenuator for a 47-db loss.




	(2) Adjust the signal generator for an output frequency of 68 ke at an output level of .775 volt as measured across the test jack assembly.




	(3) Insert the measure cord plug into the test jack assembly.




	(4) Adjust the FINE TUNE control for a maximum meter indication.




	(5) Adjust the GAIN control for a 0-db indication on the meter.




	(6) Set the attenuator for a 45-db loss. Adjust the GAIN control for a 0-db indication on the meter.






Note. If a 0-db indication cannot be obtained on the meter, readjust AMP GAIN control R17 on the IF amplifier.


	(7) Set the attenuator for a 46-db loss. Check to be sure that the FINE TUNE control is adjusted for maximum indication on the meter. Readjust the GAIN control for a 0-db indication on the meter.

	. Selective Circuit Sensitivity Test.

	(1) Set the attenuator for a 0-db loss and adjust the signal generator as indicated in the signal generator frequency and voltmeter reading columns of the chart in (3) below.




	(2) Insert the plug of the measure cord into the test jack assembly connected






to the signal source. Set the attenuator for the loss indicated in the attenuator setting column.

(3) Adjust the FINE TUNE control to obtain a maximum reading on the

TEST PANEL meter for each position of the MEASURE SELECTIVE switch. The meter should be within the limits given in the TEST PANEL meter reading column.

* In this test, operate the MEASURE NONSELECTIVE switch to the GRP PANEL 62KC position.



181. Nonselective Measuring Circuit Test

(fig. 78)


	a. Initial Procedure. paragraph 178a. Arrange the TEST PANEL for the following test as explained in

	b. Test Procedures.

	(1) Set the attenuator for a 0-db loss and adjust the signal generator as indicated in the signal generator frequency and voltmeter reading columns of the chart in (38) below.







	(2) Insert the measure cord plug into the test jack assembly connected to the test signal source. Set the attenuator for the loss indicated in the attenuator setting column.

	(3) The TEST PANEL meter indication should be within the limits given in the THST PANEL meter reading column for each position of the MEASURE NON-SELECTIVE switch.





182. MEASURE Switch Operation and Meter Scale Accuracy Tests (fig. 78)

a. Initial Procedure. Prepare the TEST PANEL for the following tests as explained in paragraph 178a.



b. MEASURE Switch Test.


	(1) Operate the MEASURE switch to 200 VOLTS. Adjust the 200 VOLT POWER SUPPLY for a 0-db meter reading on the TEST PANEL meter. Measure the voltage between terminals V and J of the power test cable assembly with the multimeter. The reading should be 200 +7 volts.

	(2) Operate and leave the MEASURE switch in the 600 VOLTS position. No reading should be obtained on TEST PANEL meter.

	(3) Operate the AC POWER switch to the OFF position. Connect terminal A to terminal V on the power test cable assembly. Operate the AC POWER switch to the ON position. The TEST PANEL meter reading should be 0 db. Remove the strap between terminals A and V.





c. Meter Scale Accuracy Test.


	(1) Set the attenuator for a 46-db loss. Adjust the signal generator for an output frequency of 68 ke at an output level of .775 volt as measured across the test jack assembly.

	(2) Set the attenuator to each of the values indicated in the Attenuator loss column of the chart below. Insert the measure cord plug into the test jack assembly. Check the TEST PANEL meter indication at each of the attenuator settings; the meter indication for each attenuator setting should be within the limits given in the THST PANEL meter reading column of the chart below.





183. Flat and IF Amplifier Test (fig. 86)

Note. The final test procedures for the two amplifier units are identical. Where test results or unit designations are different, parentheses are used in text to indicate IF amplifier AR1.

a. Initial Procedures (for Complete Test). If the amplifier is part of a complete TEST PANEL, use the procedure outlined in (1) through (4) below. If the amplifier is to be tested as a separate unit, use the procedure outlined in b below.


	(1) Disconnect connector P2 from connector J1 of the amplifier and insert test plug connector P675 into connector J1.

	(2) Connect the test cable assemblies, 200 VOLT POWER SUPPLY, TEST PANEL, and amplifier as shown in C, figure 86.

	(3) Apply power to the TEST PANEL and operate the MEASURE switch to the TRANSMISSION position.

	(4) Connect test signal source as shown in A, figure 86.

	b. Intial Procedures (for Separate Test). If the amplifier to be tested is not part of a complete TEST PANEL and must be tested



separately, use the following procedure to prepare the amplifier for testing.


	(1) Insert test plug connector P675 into connector J1 of the amplifier.

	(2) Connect the amplifier, 200 VOLT POWER SUPPLY, measuring set, and test cable assembly as shown in B,

	(3) Apply power to the amplifier. indicated on the voltmeter.

	(4) Connect test signal source as shown (b) Set the attenuator for a 49- (51-) in A, figure 86.

	ce. Range of GAIN Control R17 Test. Per- (c) form the appropriate initial procedure (a@ or b above) before proceeding to steps (1) through (9) below.

	(1) Adjust the signal generator output frequency to 68 ke +100 eps as read on the frequency meter.




	(2) Set the attenuator for a 0-db loss.




	(3) Adjust the signal generator output control for a reading of .775 volt on the voltmeter.




	(4) Set the attenuator for a 49- (51-) db loss.




	(5) Connect test lead B of the test plug assembly to terminal D of the plug connector P675. Connect the GND lead to chassis ground.




	(6) Insert the test plug assembly into the test jack assembly.




	(7) Remove the cap nut from GAIN (AMP GAIN) control R17 on the amplifier, and set R17 to its maximum clockwise position. The TEST PANEL meter (a above) or the measuring set meter (6b above) should read INJECTOR. 12. a. 2 REC. +2.5 +1.5 db (+3.5 1.5 db). MRTG ete eee te REC.




	R17 to its maximum counterclockwise position. The meter should read —3.5 lead Da ( —9.0 1.0.00).




	(9) After making the tests above, adjust GAIN (AMP GAIN) control R17 for a 0-db reading on the meter. Replace the cap nut on GAIN control R17. Remove the test plug assembly from the test jack assembly.




	d. Frequency Characteristic Test. Perform the appropriate initial procedure (a or b and c above) before proceeding with steps (1) and » (2) below.




	(1) Use the following procedure for tests at frequencies of 1, 12, and 68 kc. Connect the frequency meter across resistor R7 to check the frequency of the signal generator.

	(a) Set the attenuator for a 0-db loss. Adjust the signal generator output figure 86. control for a reading of .775 volt as

	db loss.




	Insert the test plug assembly into the test jack assembly. Adjust the frequency of the signal generator for each test frequency within the limits given in the following chart.













	Signal generator frequency
	TEST PANEL or measuring

set meter reading (db)




	2422

68 ke 2100 epsi2_
	2 22 0



	I kess-20 eps s34e2 ena)
	2s



	| O0rcpseieeeae eee

L 2 kere
	






	(2) Use the following procedure for the test at 194 ke generator within the limits given in the chart in (5) below.

	(a) Connect the audio level meter, along with the voltmeter, across the 135 ohm resistor.




	(b) Arrange the switches of the audio level meter as follows:
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	(c) Set the frequency of the signal generator to approximately 68 ke. Set the attenuator for 0-db loss. Adjust the signal generator output for a reading of .775 volt on the voltmeter.

	(d) Adjust the frequency dial of the audio level meter for a maximum meter reading.

	(e) Adjust the IF GAIN control of the audio level meter for a meter read-




	ing of 0-db. \Do not disturb this setting for the remainder of the test.

	Change the frequency of the signal generator to 194 ke +100 cps as measured with the frequency meter. (f)

	Adjust the frequency dial of the audio level meter for a maximum meter reading. Adjust the signal (9)




	generator output control for a 0-db reading on the audio level meter.

	(h) Set the attenuator for a 49- (51-) db loss.

	(i) Insert the test plug assembly into the test jack assembly; the TEST PANEL or the measuring set meter should indicate 0 +1 db.






Section VI. ORDER WIRE RECEIVER-TRANSMITTER RT—280/TCC-—7 (PART OF RECEIVER-TRANSMITTER TEST SET GROUP OA-443/TCC-7)


184. Continuity Test of Switch $103

Perform the following test before proceeding with other final tests of the ORDER WIRE PANEL.

a. Remove the switch from its mounting in the panel. Be careful not to remove any of the leads or touch any part of the switch against the panel while making these tests.

b. Operate the switch to the position indicated in the Switch S103 setting column in the chart below. Connect the multimeter across the test points indicated at the top of each of The multimeter should indicate the resistance value indicated for each the other six columns. switch setting.
















	
	Resistance measurements (ohms)



	Switch S103 setting | _
	Term. 11, sect 3 to term.|

2, sect 4
	12, sect
	Term. 10, sect 4 to term. | Term. 12, sect 2 to term.

1, sect 3
	Term. 12, sect 1 to

term. 11, sect 3
	Term. 11, sect 4 to

term. 10, sect 4
	Term. 1, sect 1 to

term. 2, sect 3
	
	
	




	RADIO 224
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	1,100-1 , 300
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	1,100-1 , 300
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	Open
	Open
	Open
	Open
	
	
	



	12234 Se.) Se
	2,100-2 ,400
	0-0 .2
	4, 700-5, 500
	500-650
	Open
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	0-0.2
	4700-5 , 500
	800-950
	Open
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	5, 800-6 , 600
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	410-550
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	240-300
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	12,000-14 , 200
	
	0-0.2 | 15,000-18 ,000
	500-650
	Open
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	12-149 eee
	Open
	0-0 .2
	21 ,000-27 ,000
	500-650
	Open
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	150-160
	Open
	0-0.2
	30 , 000-40 , 000
	390-500
	Open
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	150-160

(HOT)
	Open
	0-0.2
	30 , 000-40 , 000
	61-69
	0-0 .2
	Open
	
	
	





® Open should correspond to a resistance reading greater than 5 megohms.



185. ORDER WIRE PANEL, Transmission Circuit Final Tests

The following procedures are used for testing all components of the ORDER WIRE PANEL transmission circuit except receiving and transmitting amplifiers AR101 and AR102.


	a. Initial Procedures (fig. 133).

	(1) Interconnect the power, and carrier supply test cable assemblies, resistors, 200 VOLT POWER SUPPLY, and ORDER WIRE PANEL.




	(2) Interconnect signal generator B, re-






sistors R1 through R38, attenuator, and transformer T109.


	b. Lamp and Buzzer Test.

	(1) Apply power to the ORDER WIRE PANEL. The CALL lamp should light and the buzzer in ringer-oscillator Y101 should sound as soon as the power is applied.




	(2) The CALL lamp should go out and the buzzer should be silenced about 30 seconds after the power has been applied.






© Section 1 is the section nearest the knob end.


	) ce. Load Test (fig. 1383).

	(1) Connect the handset to TB 101 on the ORDER WIRE PANEL. Measure the current delivered by the 200 and 10 volt sources of the 200 VOLT POWER SUPPLY with the conditions listed in the chart in (3) below.




	(2) Connect the multimeter (arranged to measure current) in series with the lead connected to terminal T and then with the lead connected to terminal V of the power test cable assembly to measure the 10 volt and 200 volt sources respectively.




	(3) Use either test 3 or 4 depending on the type handset being used. Clamp the handset in its storage position for test 3 or 4.
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	(4) Disconnect the telephone handset from TB101. Be sure to tag each lead. d. Transmitting Circuit Output Test From 2W EXT Binding Posts (fig. 133).

	(1) Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109. Adjust the attenuator for a 0-db loss; adjust signal generator B for an output frequency of 1 ke at an output level of 13.8 db as measured across the 600-ohm resistor.




	(2) Disconnect the 600-ohm resistor from the transformer and connect the transformer to the 2W EXT binding posts.




	(3 _— Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to RADIO.




	(4 ' ~— Connect the voltmeter across terminals L and M of the power test cable assembly. The voltmeter should indicate 12.5 +2 db.

	(5) Connect the voltmeter across terminals T, and R on the test plug assembly and insert the test plug assembly into the TR AMP OUT jack. The







	voltmeter should not be more than .4 +5 db of the indication received in (4) above.

	(6) Adjust the TR GAIN control to the extreme counterclockwise position. Connect the voltmeter across terminals L and M of the power test cable assembly. The voltmeter indication should be —26.8 +5 db.

	(7) Adjust the TR GAIN control to the extreme clockwise position. Operate the SEND OW switch to ON. The voltmeter indication should be a maximum of —34.8 db.

	(8 Disconnect transformer T109 from the 2W EXT binding posts. Adjust signal generator B for an output frequency of 300 cps at an output level of —13.8 db as measured across a 600-ohm resistor connected across terminals 3 and 6 of the transformer. Remove the 600-ohm resistor.

	(9) Reconnect the transformer across the 2W EXT binding posts. The voltmeter should indicate not less than .7 +2 db below the indication received in (4) above. Note the reading obtained.

	(10) Readjust the signal generator for an output frequency of 1,700 cps as described in (8) above. Reconnect the transformer to the 2W EXT binding posts. The voltmeter indication should be within 1.5 db of the indication obtained in (4) above. Note the reading obtained.

	(11) Readjust the signal generator for an output frequency of 1 ke as described in (8) above. Reconnect the transformer across the 2W EXT binding posts.

	(12) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch from position 0-11 through position 150-160, one position at a time. At each switch position, the voltmeter should indicate within +2 db of the indication obtained in (4) above.

	(13) Operate the CABLE REELS TO NEXT AN/TCC—7 OR AN/TCC-8 switch to 150-160 (HOT). The voltmeter should indicate not more than




	1 +2 db higher than the indication obtained in (4) above.

	(14) Readjust the signal generator for an output frequency of 300 cps. Reconnect the transformer to the 2W EXT binding posts. Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to 104-126. The voltmeter should not indicate more than 8.5 + db more than the indication obtained in (4) above.

	(15) Readjust the signal generator for an output frequency of 1,700 cps. Reconnect the transformer to the 2W EXT binding posts. The voltmeter indication should not indicate more than 1.2 +2 db of the indication obtained in (4) above.

	e. Transmitting Circuit Output Test Using Input From Telephone Handset (fig. 133).

	(1) Interconnect signal generator C, resistors R1 through R3, the attenuator, transformer T101, and the 301-ohm resistor.




	(2) Connect a 50-ohm resistor across terminals 1 and 4 of transformer T101. Set the attenuator for a 0-db loss; adjust signal generator C for an output frequency of 1 ke at an output level of —17.8 db as measured across terminals 1 and 4 of the transformer. Remove the 50-ohm resistor.




	(3) Disconnect the 10-volt de supply from terminals A and T of the power test cable assembly. Strap terminals A and T together.




	(4) Connect terminals 1 and 4 of transformer T101 to terminals 2 and 3 of TR101 on the ORDER WIRE PANEL.




	(5) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 to 0-11.




	(6) Connect the voltmeter across terminals L and M of the power test cable assembly. The voltmeter should indicate a maximum of —17.8 db.




	(7) Operate the ORDER WIRE switch to TALK. The voltmeter indication







	should be 4 +2 db less than the indication obtained in d(4) above.

	(8) Connect terminals 1 and 4 of transformer T101 to terminals 1 and 3 of TB101. The voltmeter indication should be 1.5 +2 db less than the indication obtained in d(4) above.

	(9) Operate the CHANNEL TALK switch to LINE and the ORDER WIRE switch to TALK. Connect the voltmeter across terminals C and P of the power test cable assembly. The voltmeter should indicate —22.3 1.5 db:

	(10) Operate the CHANNEL TALK switch to TEST BD. Connect the voltmeter to terminals D and R of the power test cable assembly. The voltmeter indication should be —22.3 db pared bats a

	f. Transmitting Direction From Test Signal Connection (fig. 133).

	(1) Interconnect signal generator, resistors R4 and R5, attenuator, and transformer T109.




	(2) Connect a 10-ohm resistor across terminals 3 and 6 of T109. Adjust the attenuator for a 0-db. loss; adjust the signal generator for an output frequency of 1 ke at an output level of —7.8 db as measured across the 10 ohm resistor.




	(3) Connect terminals 3 and 6 of transformer T109 to terminals K and W of the power test cable assembly.




	(4) Operate the CHANNEL TALK switch to TEST BD; ORDER WIRE switch to TALK; and the CABLE REELS TO NEXT AN/TCC-7 or AN/TCC-8 switch to RADIO.




	(5) Connect the voltmeter to terminals L and M of the power test cable assembly. The voltmeter indication should be a maximum of —23.8 db.




	(6) Operate the SEND OW switch to ON. The voltmeter should indicate 4 +1.5 db higher than the indication obtained in d(4) above.






(7) Operate the ORDER WIRE switch to RING. The voltmeter should indicate 8.5 +2 db less than the indication obtained in d(4) above.

g. Order Wire Channel, Receiving Direction Test (fig. 91).

a rs


	(1) Interconnect the power, and carrier supply test cable assemblies, 301- and 600-ohm resistors, ORDER WIRE PANEL and 200 VOLT POWER SUPPLY.

	(2) Interconnect signal generator A, resistors R1 through R38, the attenuator, and transformer T109.

	(3 ~ Connect the 1,300- and 301-ohm resistors in series across terminals 3 and 6 of transformer T109. Set the attenuator for a 0-db loss; adjust the signal generator for an output frequency of 1 ke at an output level of —25.8 db as measured across terminals 3 and 6 of transformer T109. Remove the 1,300- and 301-ohm resistors and connect terminals 3 and 6 of transformer T109 to terminals F and S of the power test cable assembly.

	SS (4) Set the attenuator for a 15-db loss. Connect a 600-ohm resistor and the voltmeter across the 2W EXT binding posts. The voltmeter should indicate '—7.8 with a tolerance of +2, or —3.5 db. Record the reading.

	(5) Repeat the procedure in (8) above, except adjust the signal generator for 300 cps. The voltmeter should indicate within .5 +1 db of the indication obtained in (4) above.




	(6) Repeat the procedure in (3) above, except adjust the signal generator for 1,700 cps. The voltmeter should indicate within +1 db of the indication obtained in (4) above.




	(7 Readjust the signal generator to 1 ke (8) above. Connect the voltmeter across terminals T, and R of the test plug assembly. Insert the test plug into the REC AMP in jack. The voltmeter should indicate —21.3 +1 db. Record this indication.




	) (8) Insert the test plug assembly into the REC AMP OUT jack. The voltmeter should indicate within +1.5 to —2.7




	db of the indication obtained in (7) above.

	(9) Set the attenuator for a 5-db loss. Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to RADIO. Insert the test plug assembly into the REC AMP IN jack. The voltmeter should indicate within 10.5 +2 db of the indication obtained in (7) above.

	(10) Repeat the procedure in' (3) above, except adjust the signal generator to 1,700 cps. Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to 0-11 and adjust the REC GAIN control to the extreme counterclockwise position. The voltmeter should indicate not less than 2 +5 db of the indication obtained in (7) above.

	(11) Repeat the procedure in (3) above, except adjust the signal generator for 1,600 cps. Use the frequency meter to check the output frequency. Set the attenuator for a 15-db loss and then a 37-db loss. The CALL lamp should light and the buzzer should sound for each attenuator setting.

	(12) Repeat the procedure in (3) above, except adjust the signal generator for 1 ke. Set the attenuator for a 15-db loss. Connect two series 121-ohm resistors across terminals 3 and 5 of TB101. Connect the voltmeter to terminals 3 and 5 of TB101, with terminal 3 ground. The voltmeter should indicate a maximum of —49.8

	(13) Set the attenuator for a 10-db Ioss. Operate the ORDER WIRE switch to TALK. The voltmeter should indicate —5.3 with a tolerance of +2, or —3.5 db. Record this reading. Disconnect the 121l-ohm resistors from terminals 3 and 5 of TB101.

	(14) Connect two 75-ohm resistors across terminals 3 and 4 of TB101. Connect the voltmeter to terminals 3 and 4 of TB101. The voltmeter should indicate not less than 7 +2 db below the indication obtained in (13) above.




	nels Test (fig. 91).

	(1) Interconnect the signal generator B, resistors R1 through R83, attenuator, and transformer T109.




	(2) Connect a 600-ohm resistor and a 301 ohm resistor in parallel across terminals 3 and 6 of transformer T109. Set the attenuator for a 0-db loss; adjust the signal generator for an output frequency of 1 ke at an output level of —9.8 db as measured across terminals 3 and 6 of T109 with the voltmeter.




	(3) Disconnect the 301l-ohm resistor and connect terminals 3 and 6 of transformer T109 to terminals D and R of the power test cable assembly. Operate the CHANNEL TALK switch to LINE, and the ORDER WIRE switch to TALK.




	(4) Connect two series-connected 121-ohm resistors across terminals: 3 and 5 of TB101. Connect the voltmeter to terminals 3 and 5 of TB101 with terminal 3 as ground. The voltmeter should indicate —23.8 +2 db.




	(5) Connect signal generator B across terminals C and P of the power test cable assembly. Operate the CHAN-NEL TALK switch to TEST BD, and the ORDER WIRE switch to TALK. The voltmeter should indicate within +.5 db of the indication obtained in (4) above.




	(6) Disconnect the voltmeter and connect the telephone handset to TB101. A 1-ke tone should be heard in the handset.








186. Transmitting Amplifier ARI01 Tests

(fig. 94).


	a. Initial Procedure.

	(1) Interconnect the carrier supply, and modem and amplifier test cable assemblies, 200 VOLT POWER SUPPLY, 1,300- and 301-ohm resistors, transmitting amplifier AR101, and 200 VOLT POWER SUPPLY.




	(2) Interconnect the signal generator, resistors Rl through R3, attenuator, and transformer T109.







	h. Receiving Direction from Message Chan- (8) Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109. Set the attenuator for 0-db loss and adjust the signal generator for an output frequency of 1 ke at an output level of —13.8 db as measured across the 600-ohm resistor. Disconnect the 600-ohm resistor.

	b. Load Test. Connect the multimeter (arranged to measure current) in series with the lead connected to terminal 13 of the modem and amplifier test cable assembly to determine the total current being drawn by transmitting amplifier AR101. The multimeter should indicate 13.5 +2 ma.

	c. Gain Test.

	(1) Connect terminals 3 and 6 of transformer T109 to terminals 2 and 0 of the modem and amplifier test cable assembly (terminal 0 is ground).




	(2) Set the attenuator for a 39-db loss. Connect the voltmeter to: terminals 17 and 19 of the modem and amplifier test cable assembly. The voltmeter should indicate —10.1 +1.5 db.




	(3) Repeat the procedure in a(3) and (1) and (2) above except adjust the signal generator for 300 cps. The voltmeter should indicate .4 db +1 less than the indication obtained in (2) above.




	(4) Repeat the procedure in a(8) and (1) and (2) above except adjust the signal generator for 2 ke. The voltmeter should indicate .8 +1 db less than the indication obtained in (2) above.














187. Receiving Amplifier AR102 Tests (fig. 97)


	a. Initial Procedures.

	(1) Interconnect the carrier supply, and modem and amplifier test cable assemblies, 200 VOLT POWER SUP-PLY, 825-ohm resistor, and receiving amplifier AR102.




	(2) Interconnect the signal generator, resistors Rl through R83, attenuator, and transformer T109.




	(3) Connect a 301-ohm resistor and a 1,300-ohm resistor across terminals 3 and 6 of transformer T109. Set the attenuator for a 0-db loss. Adjust the signal generator for an out-






put frequency of 1 ke at an output level of —37.8 db as measured across terminals 3 and 6 of transformer T109. Disconnect the resistors from across terminals 3 and 6 of transformer T109.

DL oGue Lest. Connect the multimeter (arranged to measure current) in series with the lead connected to terminal 13 of the modem and amplifier test cable assembly to determine the total current being drawn by receiving amplifier AR102. The multimeter should indicate 6 +1.5 ma.



c. Gain Test.

®


	(1) Connect terminals 3 and 6 of trans former T109 across terminals 2 and 0 of the modem and amplifier test cable assembly with terminal 0 as ground.

	(2) Set the attenuator for a 32-db loss. Connect the voltmeter across the 825 ohm resistor. The voltmeter should indicate —10:5- +1 db.. Note this reading.

	if (3) Readjust the signal generator (a(3) above) for an output frequency of 300 cps. Repeat the test given in (1) and (2) above. The voltmeter should indicate .1 +1 db higher than the indication obtained in (2) above.

	(4) Readjust the signal generator (a(3) above) for an output frequency of 2 ke. Repeat the test given in (1) and (2) above. The voltmeter should indicate .1 db + db less than the indication obtained in (2) above.








188. Ringer Oscillator Y101 Tests (fig. 100)



a. Initial Procedure.


	(1) Interconnect the carrier supply and modem and amplifier test cable assemblies, 200 VOLT POWER SUP-PLY, and ringer oscillator Y101.

	(2) Interconnect the signal generator, resistors Rl through R38, attenuator, and transformer T109.

	Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109. Adjust the attenuator for a 0-db loss; adjust the signal generator for an output frequency of 1,600 cps



at an output level of .31 volt as measured across the 600-ohm resistor. Remove the 600-ohm resistor.

b. Oscillator Frequency and Output Level Test.

Note. Allow the ringer oscillator to warm up at least 30 minutes before performing this test.


	(1) Strap terminals 2 to 6 and 5 to 8 of the modem and amplifier test cable assembly terminal board. Connect a 600-ohm resistor across terminals 0 and 1 of the modem and amplifier test cable assembly.

	(2) Connect the frequency meter across the 600-ohm resistor. The output frequency from the ringer-oscillator should be 1,600 +4 eps. Strap capacitors C7, C8,-and C9, and adjust capacitor C5 until the proper frequency is obtained.

	(3 Connect the voltmeter across the 600 ohm resistor. The voltmeter should indicate .275 +.03 volt.

	(4) Disconnect the straps between terminals 2: and 6 and 5 and 8 of the modem and amplifier test cable assembly. Disconnect the 600-ohm resistor from terminals 0 and 1 of the test cable assembly.





c. Ringer Oscillator Y101 Sensitivity Test.


	(1) Connect terminals 3 and 6 of transformer T109 to terminals 0 and 1 of the modem and amplifier test cable assembly.

	(2) Set the attenuator for a 30-db loss. The buzzer should sound. Disconnect terminals 3 and 6 of transformer T109 from terminals 0 and 1 of the test cable assembly. The buzzer should be silenced.

	(3) Set the attenuator for a 3-db loss and reconnect the transformer to terminals 0 and 1. The buzzer should sound. Disconnect the transformer from terminals 0 and 1; the buzzer should be silenced.



Note. The total current drawn by the ringer oscillator should be 18 +4 ma.



d. Ringer Response Test.

(1) Set the attenuator for a 7-db loss. Connect terminals 3 and 6 of trans former T109 to terminals 0 and 1 of the modem and amplifier test cable assembly. After a short time the buzzer should sound.


	(2) Disconnect the transformer from terminals 0 and 1; the buzzer should be silenced.

	e. Guard Circuit Test.

	(1) Connect a 600-ohm resistor across terminals 3 and 6 of transformer T109. Set the attenuator for a 0-db loss; adjust the signal generator for an output frequency of 300 cps at an output level of .14 volt as measured across the 600-ohm resistor.




	(2) Disconnect the resistor and connect






terminals 3 and 6 of transformer T109 to terminals 0 and 1 of the modem and amplifier test cable assembly. Connect the electronic multimeter between standoff E2 and chassis ground. The multimeter Should indicate 9.5 +4 volts de.


	(3) Repeat the procedure in (1) above, except adjust the signal generator for 1 ke. The electronic multimeter should indicate 7.5 +1.5 volts de.

	(4) Repeat the procedure in (1) above, except adjust the signal generator for 3 ke. The electronic multimeter should indicate 10.5 +2 volts de.






Section VII. TELEPHONE CARRIER FREQUENCY SUPPLY TA-228/TCC-7


189. CARRIER SUPPLY PANEL Output Tests

(fig. 103)


	a. Initial Procedures.

	(1) Interconnect the supply, transmission, and carrier supply test cable assemblies, 200 VOLT POWER SUPPLY, and CARRIER SUPPLY PANEL.




	(2) Strap terminals P, C, M, and E of the supply test cable assembly together. Connect ground to terminal N and then strap terminals D, R, F, and K to terminal N of the supply test cable assembly. Connect the terminating resistors to the test cable assemblies.




	b. Tuning Adjustments of 64-ke Oscillator and 64- to 4-ke Frequency Divider Circuits.

	(1) Disconnect frequency stabilizer network Zl from standoff terminals E61 and E62 (fig. 20) and replace it with a 100,000-ohm resistor.




	(2) Connect the frequency meter across terminals T, and R of the test plug assembly (fig. 103) and insert the plug of the test plug assembly into the 64KC LOCAL jack.




	(3) Adjust capacitors C49A and C49B to obtain a 64-ke +100-cps indication on the frequency meter.




	(4) Disconnect the 100,000-ohm resistor and reconnect frequency stabilizer network Z1. Disconnect capacitors






C30 and C31 from standoff terminals E51 and E52 respectively. Connect the oscilloscope between terminal 1 of inductor L38 and ground; the wave shape on the oscilloscope should be a stable sine wave. Reconnect either capacitor C30 or C31, or both, for a maximum deflection on the oscilloscope.

Note. Maximum deflection may be obtained with neither capacitor C30 nor C31 reconnected.


	(5) Allow a 20-minute warmup time for the frequency stabilizer network; remeasure the frequency at the 64KC LOCAL jack ((2) above). The output frequency should be 64 ke +2 cps.

	(6) Connect the oscilloscope across terminals 1 and 2 of transformer T3. Capacitor C10 may have either of two values: 300 puf or 380 wuf. Select the value for C10 that results in the larger output of 32 kc.

	(7) Connect the oscilloscope across terminals 1 and 2 of transformer T4. Capacitor Cll may have either of two values: 300 puf or 390 pyf. Select the value for C11 that results in the larger output of 16 kc.

	(8) Connect the oscilloscope across terminals 1 and 2 of transformer T6. Ca-



pacitor C13 may be used alone or in parallel with capacitor C50. Select the arrangement that results in the larger output of 8 kc. Disconnect the oscilloscope.

c. Channel Assemblies Carrier Output Adjustment Test. Connect the voltmeter across the terminals of one of the carrier supply test cable assemblies as indicated in the voltmeter connection column of the following chart.

Select the value of the resistor indicated in the resistor value column which provides an output of .5 +1.5 db as indicated on the voltmeter.


	d. Subgroup and Group Panel Carrier Output Adjustment Test.

	(1) Connect the voltmeter across terminals T, and R of the test plug assembly.




	(2) Insert the plug of the test plug assembly into the jack listed in the Voltmeter Resistor : om voltmeter connection column of the G tion Designation esistor Value Q otha sc uniitaal following chart. Select a value for




	* In panels bearing Order No. 14181-P-—51 serial numbers 1 through 15, the 1,600-ohm value for R128 is 3,300 ohms; the 680- and 910-ohm values given for R136 should not be used.

	(3) Connect the multimeter to terminals A and K of each of the carrier supply test cable assemblies. The multimeter should indicate 200 volts de at each test cable assembly.




	(4 Connect the multimeter across terminals B and L of each of the carrier supply test cable assemblies. The multimeter should indicate 6.3 volts ac at each test cable assembly.




	é. Pilot and Test Frequencies Output Test.

	(1) Connect the voltmeter across terminal K37 and ground.




	(2) Operate the 12 & 28 KC switch to the ON position. The 12 & 28 KC lamp should light.




	(3) Ground terminal 3 of filters FL4 and FL5. Adjust the 12 KC variable resistor to the extreme counterclockwise position. The voltmeter should indicate a maximum of —29 db.




	(4) Readjust the 12 KC variable resistor to the extreme clockwise position. The voltmeter should indicate a minimum of —25 db.










	(5) Disconnect the ground from terminal 3 of filters FL4 and FL5 and disconnect the voltmeter.

	(6) Connect the audio level meter to terminals H and J of the supply test cable assembly. Adjust the audio level meter to measure a frequency of 28 ke. Adjust the 28 KC variable resistor to the extreme counterclockwise position. The audio level meter should indicate —54 db or less.

	(7) Readjust the 28 KC variable resistor to the extreme clockwise position. The audio level meter should indicate at least —50 db.

	(8) Operate the 12 & 28 KC switch to OFF. The 12 & 28 KC lamp should go out. Readjust the audio level meter to measure 68 ke. Adjust the 68-ke variable resistor to the extreme counterclockwise position. The audio level meter should indicate —44 db or less. Readjust the 68-ke variable resistor to the extreme clockwise po-



sition. The audio level meter should indicate at least 40 db.



190. CARRIER SUPPLY PANEL, Miscellaneous Tests

(fig. 103)

a. Initial Procedure. Prepare the CAR-RIER SUPPLY PANEL for testing as explained in paragraph 189a.

b. 68-ke and 120-kc Alarm Test.


	(1) Connect terminal 1 of the frequency stabilizer network to ground. The 68 KC and 120 KC ALARM lamps should light. Connect the multimeter to terminals B and E of the supply test cable assembly. The multimeter should indicate 6.3 volts ac.

	(2) Operate the 68 KC ALARM CUT-OFF and the 120 KC ALARM CUT-OFF — switches. The multimeter should indicate zero voltage and the alarm lamps should remain lighted.

	c. Test for Spurious Operation of Frequency Dividers.

	(1) With terminal 1 of the frequency stabilizer still grounded, connect the voltmeter to terminals T, and R of the test plug assembly. Insert the plug of the test plug assembly into the DIV 2 jack.




	(2) The voltmeter should indicate a maximum of .1 volt. Remove the plug






from the jack and disconnect the ground from terminal 1 of the frequency stabilizer network.

d. Test Jacks Test. Insert the plug of the test plug assembly into the 4KC, 8KC, 12KC, 16KC, 20KC, 54KC LOCAL, DIV 1, and DIV 2 jacks. The voltmeter should indicate —.8 +3 db at each jack.

e. Remote Operation Test.


	(1) Connect the signal generator to terminals F and P of the transmission test cable assembly. Adjust the signal generator for an output frequency of 68 kc +100 cps as measured with the frequency meter at an output level of —.3 db as measured with the voltmeter.

	(2) Connect the voltmeter to terminals T, and R of the test plug assembly. Operate the CARR SYNC switch to REMOTE.

	(3) Insert the plug of the test plug assembly into the SYNC jack and then the 64KC REM jack. The voltmeter should indicate —.8 +3 db at each jack.

	(4) Insert the plug of the test plug assembly into the 64KC LOCAL test jack. The voltmeter should indicate less than .2 volt. The 68 KC and 120 KC ALARM lamps should not be lighted.






Section VIII. POWER SUPPLY PP-827/U


Initial Procedures 191.

(fig. 134)

The purpose of this pretest setup is to prepare the equipment for final test.


	a. Interconnect the 200 VOLT POWER SUPPLY and the carrier supply test cable assembly.

	b. Place the AC POWER switch to the ON position.





Caution: Disconnect ac power from the power supply.

c. Measure the resistance between the carrier supply test cable assembly terminals listed in the chart below and ground or between other points as indicated with the multimeter.










	Test terminal
	To
	Resistance
	Position of

115V-230V

switch




	B
	R
	Infinite.
	



	a)
	R
	Infinite.
	



	P
	R
	Infinite.
	



	M
	R
	Infinite.
	



	A
	R
	Infinite.
	



	D
	R
	Infinite.
	



	R
	R
	Infinite.
	



	Pre
	R
	Infinite
	115V.



	Pas
	R
	Infinites: 25
	230V.



	A
	K
	86K-44K.
	





* Test from both terminals of input plug P2.



192. Nolfage Requirements Test (fig. 134)


	a. Connect the power supply as_ shown. Operate the 115V—230V switch to the 115V position. Connect plug P2 to the 115-volt variable power source. Use variable transformer TF-171/USM. Connect the multimeter across the variable power source and adjust the transformer as indicated in the chart in g below. Operate the AC POWER switch to ON. The AC POWER lamp should light.

	b. Refer to the appropriate notes in g below before performing each test.

	c. Perform tests 1 through 5 (g below), using the multimeter bridged across terminals A and K of the carrier supply test cable assem-




	bly. Measure the output voltages as indicated in the chart.

	d. Make tests 6 through 8, using the multimeter hridged across terminals D and H of the carrier supply test cable assembly. Measure the output voltages.

	e. Repeat tests 1 through 4, using the voltmeter bridged across terminals A and K of the carrier supply test cable assembly. Measure the maximum ripple voltage.

	f. Repeat tests 6 and 7, using the voltmeter bridged across terminals D and H of the carrier supply test cable assembly. Measure the maximum ripple voltage.

	g. The tests for the 200 VOLT POWER SUPPLY are listed in the chart below.



ESN |


	1. Adjust the 200V ADJ control to obtain this voltage; the voltage increases when the control is turned clockwise.

	2. The panel under test should be permitted to operate at least 5 minutes under the conditions of test No. 1 before proceeding with the subsequent tests. Do not interrupt the ac power during tests No. 1 through 4.

	3. Do not readjust the 200V ADJ control when proceeding from test No. 1 through test No. 4.

	4. Adjust the 200V ADJ control from maximum counterclockwise to maximum clockwise position. The readings obtained should be equal to, or greater than, the de range indicated in the chart. After completing test No. 5, adjust the 200V ADJ control to an output of 200 volts de across terminals A and K, as read on the multimeter. Tighten the locknut.

	5. Measure the ripple voltage, with the voltmeter connected to terminals D and H of the carrier supply test cable assembly.

	6. Measure the de voltage across terminals M and N, P and F, B and L, and E and J of the carrier supply




	Notes. test cable assembly with the multimeter. The multimeter should read 7.2 +1 volt.

	7. Measure the ac voltage across outlets TO 600V POWER SUPPLY J2 and J3, and across 115 V CON-VENIENCE OUTLETS J4 and J5. The multimeter should read 115 +1 volt.




	8. The 740-ohm resistance is formed by connecting two 1,500-ohm 25-watt variable resistors in parallel and adjusting them to obtain a resistance of 740 ohms.




	9. The 800-ohm resistance is formed by connecting two 1,600-ohm 37-watt resistors in parallel.




	10. Note the average value of ripple voltage. Ignore momentary peaks.




	11. The 387-ohm resistance is formed by connecting a 1,000-ohm 55-watt resistor and a 630-ohm 87-watt resistor in parallel.




	12. Before performing this test, set the AC POWER switch to OFF. Set the 115V-230V switch to 230V and adjust the ac input voltage to 230 volts. Set the AC POWER switch to ON and perform test No. 11. Measure the de voltage across terminals M and N of the carrier supply test cable assembly with the multimeter. The multimeter should indicate 7.2 +1 volt.
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193. Blower Operation Test (fig. 134)

Perform the following test with the power supply installed in its transit case.

a. Turn the power on and operate the power supply until the temperature within the panel is sufficient to cause thermostat S2 to close and cause the blower to operate. This usually takes about 20 minutes if the room temperature is about 60° F.

b. See that air is being forced owt of the front panel grill.




Section IX. POWER SUPPLIES PP-—826/U AND PP-—826A/U


194. Power Supply PP—826/U Tests ' (figs. 39 or 40 and 135)

a. Initial Procedure.

(1) Measure the resistances at the test points indicated in the chart below. Operate the AC POWER switch to ON and _ operate the switch to 115V.

Caution: Be sure the ac power has been disconnected from the power supply.









	Test points
	Resistance (ohms)
	(2) Measure the resistances between the

test points on the REPEATER switch




	Term. E on term. board 1 to grd_|

Term. F on term. board 1 to grd_ Infinite.

Term. 1 on transformer T1 (main | Infinite.

tests to grd.

Term. 11 on transformer T1 (low | Infinite.

voltage rectifier and alarm unit
	Infinite.
	indicated

in the chart below.

Oper

ate

the

REPEATER

switch

to the

oe

ay

P

position indicated in the REPEATER

switch position column.

Connect the

multimeter

to the jacks indicated

in



	Z1) ' ha

:

aa

ee

aerecnarect TL iGow

voltage rectifier and alarm unit

Fi) tolerd
	He

jinanite,
	the test jacks

column.

Operate

the

600V ADJ control to the position in-

eS

Sys

dicated

in

the

600V

ADJ

position



	Term. E on term. board 1 to term. | Infinite.

9 on transformer T1 (low volt-
	
	column.

The

resistors

checked

in

each

test are

listed

in the resistors



	eke se

emand-alarih unit: 21).

Term. FE on term. board 1 to term. | Infinite.

TL emirentonmer.T1 (low Salts

age rectifier and alarm unit Z1).
	
	measured column and the normal in-

Aiaatl

ateuahian

_

lcation

are

liste

in

e resistance

column.













	
	Test points
	Resistance (ohms)




	
	Term. E on term. board 1 to term. | Infinite.

transformer

Tl

(main

1 on

chassis).
	



	
	Term. B on term. board 1 to grd|

Term. C on term. board 1 to grd|
	2

.2



	115V—230V
	Term. D on term. board 1 to grd|
	450K, (+90K,

—270K).



	
	Term. A on term. board 1 to grd*_|
	450K (+90K,*

—270K).





* Operate the REPEATER switch to position 3.











	REPEATER switch position
	Test jacks
	600C ADJ position
	Resistors measured
	Resistance (ohms)

+20 percent
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2 ee, ella
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o7 Ste

cp beeeenn

sere

pe

SOE

5

ey

ite

ay Ye ee

Lea

a ae

Die beeege se 28)!
	J COrd

ore eee

Fat 4s. See

NS! toy

Jo todas

Seen eee

J4 to ground
	Fully clockwise? Av". Says se LR ees, nea. EL

Fully clockwise

20% i. dihiner dees tay ye 8d Fully counterclockwise

A we ee so ee Fully counterclockwise

Fully counterclockwise

J3 togdteeh oe ee Fully counterclockwise Bere

Fully counterclockwise
	FOG; WOT? SOs OP

oo s

Royce Aku ed: Gebe

RG RTS Se Wee of et

1 Soe) 15-40 i eh Aen Wee

etvOs hosel ry tee

Nones:

vee soe4e_
	7,100

2,000

500

2,300

4,100

5,700

0






	(3) Interconnect the 600 V power supply test cable assembly, RC network, and 600 VOLT POWER SUPPLY.

	(4) Operate the AC POWER switch to OFF; operate the REPEATER

	switch to 3; and adjust the LOW-VOLT ALARM and LOAD CUR-RENT controls to the extreme counterclockwise position.

	(5) Adjust the LOW-VOLT ALARM and




	HIGH-VOLT ALARM controls Weithe extreme clockwise position., Adjust variable resistors R16 and R20 (low voltage rectifier and alarm unit Z1) to the extreme clockwise position.

	(6) Connect power input plug Pl to the variable power source (use variable transformer TF-171/USM). Adjust the input to 115 volts.

	(7) Connect the multimeter across terminals A and B of the 600 V power supply test cable assembly.

	(8) Short one of the 1,800-ohm resistors. Adjust the variable resistor for a resistance reading of 4,000 ohms on the multimeter.

	(9) Operate the AC POWER switch to ON. The CURRENT meter should indicate between 10 and 17 ma.

	(10) Adjust variable resistor R16 slowly counterclockwise until relay K6 releases, causing relays K8, K9, and K1 to operate. The indication on the CURRENT meter should drop to zero and then rapidly build up to between 60 and 100 ma. Operate the AC POWER switch to OFF.

	(11) Remove the short across the 1,800 ohm resistor.

	. Normal Output Voltage Test.

	(1) Connect the multimeter across terminals A and B of the 600-volt power supply test cable assembly. Adjust the variable resistor for a resistance of 6,000 ohms on the multimeter. Disconnect the multimeter.




	(2) Operate the AC POWER switch to the ON position. Adjust the variable transformer for an input of 115 volts.




	(3) The LOAD ALARM lamp should light; operate the ALARM CUTOFF switch to the horizontal position. The alarm buzzer should sound. Operate the ALARM CUTOFF switch to the vertical position; the buzzer should be silenced. The CURRENT meter should indicate 80 +15 ma within 8 seconds of the time the AC POWER switch is turned on. Recheck the line voltage ((2) above).




	(4) Approximately 30 seconds. after power is applied, adjust the LOAD







	Can i W1-2TCC7-6 en CORRENT control for an indication of 100 ma on the CURRENT meter.

	(5) Connect the multimeter across terminals A and B of the 600-volt power supply test cable assembly. Adjust the variable resistor for a meter indication of 600 volts. The LOAD ALARM lamp should go out.




	(6) Connect the multimeter across terminals B and D of the 600V power supply test cable assembly. The multimeter should indicate 275 +10 volts.




	c. Output Ripple Voltage Test.

	(1) Connect a 1-megohm resistor between the GND and unmarked terminals on the voltmeter. Connect a .5-pf capacitor between the unmarked terminal on the voltmeter and terminal A on the 600 V power supply test cable assembly. Connect the GND terminal of the voltmeter to terminal B of the 600 V power supply test cable assembly.




	(2) The voltmeter should indicate a maximum ripple voltage of .2 volt.







	d. Line Voltage Regulation Test.

	(1) Adjust the input voltage to 115 volts. Note the indication on the CUR-RENT meter. Adjust the variable transformer to 132.5 volts. The indication on the CURRENT meter should not increase more than 1 ma. Check the ripple voltage (c above). The ripple voltage should be less than 2 volt.




	(2) Adjust the variable transformer to 97.5 volts. The indication on the CURRENT meter should decrease not more than 1 ma. Check the ripple voltage (¢ above). The ripple voltage should be less than .2 volt.




	(3) Readjust the variable transformer to 115 volts. Disconnect the voltmeter.







	e. Low-Voltage Cutoff Range and Requirements Test.

	(1) Connect the multimeter to terminals A and B of the 600 V power supply test cable assembly. Adjust the variable resistor until the output voltage cuts off. The multimeter should indicate between 450 and 510 volts at the time cutoff occurs. The LOAD









ALARM and LOW VOLTAGE lamps should light and the buzzer should sound.

Note. If cutoff cannot be reached with the variable resistor adjusted to provide approximately 450 volts indication on the multimeter, adjust the LOW-VOLT ALARM control until cutoff occurs between 450 and


	(2 ~~ Operate the AC POWER switch to OFF. Adjust the variable resistor R677 to provide an indication of 6,000 ohms on the multimeter. Arrange the multimeter to measure dc volts. Operate the AC POWER switch to ON. Press the RESTORE switch momentarily; dc power should be restored. The LOAD ALARM and LOW VOLTAGE lamps should go out and the buzzer should be silenced.

	(3) Adjust the variable resistor to provide an indication of approximately 680 volts. Adjust the LOW-VOLT ALARM to the extreme clockwise position. Adjust the variable resistor until cutoff occurs. The multimeter indication should be a minimum of 570 volts.

	(4) Adjust the LOW-VOLT ALARM control to the extreme counterclockwise position. Repeat the procedure in (2) above.

	(5) Adjust the variable resistor for an indication of 532 volts on the multimeter. Adjust the LOW-VOLT ALARM control until cutoff occurs. This is the normal position for the LOW-VOLT ALARM control and the control should remain at this setting. More than one trial may be required to obtain the proper setting.

	(6) Adjust the variable resistor until cutoff occurs. Cutoff should occur between 530 and 535 volts. The LOAD ALARM and LOW VOLTAGE lamps Should light and the buzzer should sound. Readjust the power supply for normal operation ((2) above).

	f. High-Voltage Cutoff Range and Requirements Test.

	(1) Connect the multimeter to terminals A and B of the 600 V power supply






test cable assembly. Increase the output voltage by adjusting the variable resistor until the cutoff occurs. The LOAD ALARM and HIGH VOLT-AGE lamps should light. Cutoff should occur at 750 volts or above.

Note. If cutoff does not occur at 750 volts, adjust the 600V ADJ control until cutoff


	(2) Operate the AC POWER switch to OFF. Adjust the variable resistor for an indication of 6,000 ohms on the multimeter. Adjust the 600V ADJ control to the extreme counterclockwise position. Arrange the multimeter to measure de volts. Operate the AC POWER switch to ON, and operate the RESTORE switch momentarily. De power should be restored immediately and the LOAD ALARM and HIGH VOLTAGE lamps should go out; the buzzer should be silenced.

	(3) Adjust the variable resistor for an output voltage of approximately 570 volts. Adjust the HIGH-VOLTAGE ALARM control to the extreme clockwise position. Slowly increase the output voltage by adjusting the variable resistor. Cutoff should occur at 660 volts or less.

	(4) Adjust the HIGH VOLTAGE ALARM control fully counterclockwise. Repeat the procedure in (2) above.

	(5) Adjust the variable resistor for an indication of 672 volts on the multimeter. Adjust the HIGH VOLT-AGE ALARM control until cutoff occurs. More than one trial may be required to obtain the proper setting. Tighten the locknut on the control.

	(6) Increase the output voltage by adjusting the variable resistor until cutoff occurs (between 670 and 675 volts). The HIGH VOLTAGE and LOAD ALARM lamps should light and the buzzer should sound. Readjust the HIGH VOLTAGE ALARM control, if necessary ((5) above).

	(7) Restore normal operation ((2) above).




	gy. Low-Voltage Alarm Operation Below 530 Volts.

	(1) Connect the multimeter across terminals A and B of the 600 V power supply test cable assembly. Adjust the 600V ADJ control for an indication of 600 volts de on the multimeter.




	(2) Adjust the LOAD CURRENT control for an indication of 100 ma on the CURRENT meter.




	(3) Adjust the variable resistor for an output voltage of 510 volts as indicated on the multimeter. While reducing the voltage to 510 volts, a lowvoltage cutoff will occur. The LOW VOLTAGE and LOAD ALARM lamps should light and the buzzer should sound.




	(4) Operate the RESTORE switch; the de output voltage will be restored. Continue the adjustment of the variable resistor ((8) above). The starting time delay will provide time to complete this adjustment.




	(5) The LOAD ALARM lamp should go out and de should be restored to the line after the 20-second time delay; low-voltage cutoff should occur.




	(6) Operate the RESTORE switch; the de output voltage will be restored. Adjust the variable resistor for an output voltage of 600 volts as indicated on the multimeter.








. Load Current Range Test.


	(1) Connect the multimeter across terminals A and B of the 600 V power supply test cable assembly.

	(2) Adjust the LOAD CURRENT control from the extreme clockwise position to the extreme counterclockwise position. Adjust the variable resistor for a voltage indication of between 535 and 670 volts while the LOAD CUR-RENT control is being adjusted to prevent cutoff from occurring.

	(3) The LOAD CURRENT control range should be 90 to 115 ma. Adjust the LOAD CURRENT control for a CURRENT meter indication of 100 ma; adjust the variable resistor for an output voltage of 600 volts.




	(4) Hand-tighten the locknut on the LOAD CURRENT control.

	i. Load Detection Circuits and Requirements Test.

	(1) Connect the multimeter across terminals A and B of the 600V power supply test cable assembly. Adjust the variable resistor for an output voltage of 480 volts.







	1. Below 530 volts, a low-voltage cutoff should occur. Operate the RESTORE switch and continue to adjust for 480 volts. 2. After the 20-second starting time delay, another low-voltage cutoff should occur.

	(2) Operate the AC POWER switch to OFF. Adjust variable resistor R16 (inside low voltage rectifier and alarm unit Z1) to the extreme clockwise position.

	(3) Operate the AC POWER switch to-ON. Dec power should not come on and the CURRENT meter should indicate between 8 and 15 ma.

	(4) Adjust variable resistor R16 counterclockwise until relay K6 _ releases. The CURRENT meter indication should drop to zero and then increase to 100 ma. Quickly adjust the variable resistors for an output voltage of 400 volts as indicated on the multimeter. Low-voltage cutoff should not occur if the adjustment is completed within 20 seconds.

	(5) Operate the AC POWER switch to OFF and then to ON. The dc output should not come on and the LOAD ALARM lamp should remain lighted.

	(6) Hand-tighten the locknut on resistor R16. Recheck the position of R16 by slowly adjusting the variable resistor until normal de output is restored. When the CURRENT meter indicates 100 ma, the multimeter should indicate 480 +10 volts. If necessary, readjust resistor R16 to obtain these values.

	(7) Operate the AC POWER switch to OFF and adjust the 600 V ADJ control to the extreme counterclockwise position. Adjust the variable resistor for a resistance of 4,000 ohms. Ar-



range the multimeter to measure dc voltage. Operate the AC POWER switch to ON; de power should not come on but the CURRENT meter should indicate about 10 ma. Adjust the variable resistor until dec power just comes on. The CURRENT meter indication should drop to 0 ma and rapidly rise to 100 ma. The output voltage as read on the multimeter should be 480 +10 volts. Repeat the procedures in (1) through (6) above if the requirements are not met.

j. Low Line Voltage Cutoff Protection Adjustments and Requirements Test.


	(1) Adjust the input voltage of the ac source to 115 volts. Connect the multimeter to terminals A and B of the 600 V power supply test cable assembly. Adjust the 600-V ADJ control for an indication of 600 volts on the multimeter. Adjust the LOAD CUR-RENT control for an indication of 100 ma on the CURRENT meter.

	@ (2) Adjust the input voltage of the ac source to 93 volts with the variable transformer. Adjust resistor R20 (inside low voltage rectifier and alarm unit Z1) slowly counterclockwise until relay K9 releases. The buzzer should sound and the LOAD ALARM lamp should light. The dc output should decrease and the power supply should cycle on and off but should not cut off. Hand tighten the locknut on resistor R20.

	(3) Increase the input voltage of the ac source to 97 volts. The power supply should stop cycling and the CUR-RENT meter should indicate 100 ma. Readjust resistor R20 if the power supply continues to recycle.




	(4) Adjust the input voltage to between 60 and 70 volts; cutoff should occur. Readjust the input voltage to 115 volts; de output should be restored automatically. Interrupt the input voltage for 2 seconds; normal operation should restore automatically. If the requirements are not met, repeat the procedures in (1) through (3) above.








kk. Blower Operational Test.


	(1) After all previous final tests have been completed on the power supply, install the power supply in its carrying case.

	(2) Operate the AC POWER switch to ON and operate the power supply until the temperature within the panel is sufficient to close thermostat S2, and operate the blower. This usually takes about 20 minutes if the room temperature is about 60° F.

	(3) See that the blower forces air out of the front panel grill.





195. Power Supply PP—826A/U Tests (figs. 35 and 135)



a. Initial Procedures.


	(1) Measure the resistance at the test points indicated in paragraph 194a iy.

	(2) Check the resistance between the contacts of the REPEATER switch as indicated in paragraph 194a(2).

	(3) Interconnect the 600 V power supply test cable assembly, the RC network, and the 600 VOLT POWER SUP-PLY.

	(4) Operate the AC POWER switch to OFF; operate the 115V-—230V switch to 115V; and operate the RE-PEATER switch to position 3.

	(5) Adjust the 600-V ADJ and the LOAD CURRENT controls to the extreme counterclockwise positions,

	(6) Disconnect resistor R32 (on low voltage rectifier and alarm unit Z2) from standoff terminal E22.

	(7) Adjust the LOW-VOLT ALARM and HIGH-VOLT ALARM controls to their extreme counterclockwise positions; adjust variable resistor R16 (on low voltage rectifier and alarm unit Z2) to the extreme clockwise position.

	(8) Connect the multimeter across terminals A and B of the 600 V power supply test cable assembly. Short both 1,800-ohm resistors of the RC network (fig. 135) and adjust variable resistor for an indication of 3,000 ohms on the multimeter.
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	(9) Connect the power supply to the variable power source (use variable transformer TF-171/USM). Adjust a the transformer for 115 volts. a (10) Disconnect the multimeter from ter

	minals A and B and operate the AC POWER switch to ON. The CUR-RENT meter should indicate between 16 and 23 ma. Adjust resistor R16 slowly counterclockwise until relay K6 releases and relay K1 operates. The CURRENT meter indication should drop to zero and then rapidly increase to approximately 90 ma. Tighten the locknut on resistor R16.




	(11) Operate the AC POWER switch to OFF and reconnect resistor R32 to standoff E22. Remove the short across the 1,800-ohm resistor.




	b. Safeguard Against Starting into Open Line Test.

	(1) Disconnect the 1,800-ohm resistors from the RC network.







	(2) Adjust the input voltage for 132.5 f volts. Operate the AC POWER ' switch to ON. The LOAD ALARM i lamp should light and the buzzer should sound after about 1 second. Operate the ALARM CUTOFF switch to silence the buzzer.

	(3) Operate and hold the RESTORE switch until the LOAD ALARM lamp "is extinguished and the buzzer sounds. Release the switch and operate the ALARM CUTOFF switch to silence the buzzer. After about 1 second the LOAD ALARM lamp should light and the buzzer should sound.




	(4) Operate the AC POWER switch to OFF. Adjust the input voltage to 115 volts; discharge all capacitors in the RC network and reconnect the 1,800-ohm resistors.




	c. Safeguard Against Starting into Low Re- | sistance Test. a (1) Short the 2 pf capacitor at the junc-

	tion of the 1,500-ohm variable resistor and the 500-ohm resistor of the RC network. Operate the AC ) POWER switch to ON.

	(2) The LOAD ALARM and LOW VOLTAGE lamps should light and







	the buzzer should sound. After about 1 second, the LOW VOLTAGE lamp should go out and the LOAD ALARM lamp should remain lighted and the buzzer should continue to sound. Silence the buzzer by operating the ALARM CUTOFF switch.

	(3) Repeat the procedures given in 0(3) above to see that the correct indications are obtained. Disconnect the short from the 2 uf capacitor ((1) above).

	d. Normal Operating Condition Test.

	(1) Connect the multimeter across terminals A and B of the 600 V test cable assembly. Adjust the variable resistor of the RC network for a reading of 6,000 ohms on the multimeter. Disconnect the multimeter.




	(2) Short the 2 pf capacitor at the junction of the 1,500-ohm variable resistor and the 500-ohm resistor.




	(3) Operate the AC POWER switch to ON. The LOAD ALARM lamp should light and the buzzer should sound. Operate the ALARM CUT-OFF switch to silence the buzzer. The CURRENT meter indication should increase to 80 +15 ma within 8 seconds. If necessary, adjust the line voltage to 115 volts.




	(4) Approximately 30 seconds after the AC POWER switch is set to the ON position, adjust the LOAD CUR-RENT control clockwise until the CURRENT meter indicates exactly 100 ma. Arrange the multimeter to measure dc voltage. Connect the multimeter to terminals A and B on the 600 V power supply test cable assembly. Adjust the variable resistor to obtain a reading of 600 volts de on the multimeter. The LOAD ALARM lamp should extinguish.




	(5) Connect the multimeter across terminals D and B of the 600 V power supply test cable assembly. The multimeter should indicate 275 +10 volts de.




	(6) Operate the AC POWER switch to OFF and disconnect the short from






the terminals of the 2 pf capacitor ((2) above).

e. Starting into Low Resistance with High Ac Input


	(1) Connect a short across the 2 pf capacitor at the junction of the 1,500 ohm variable resistor and the 1,800 ohm resistor. Connect the multimeter across terminals A and B of the 600 V test cable assembly.

	(2 Adjust the variable resistor of the RC network for a reading of 3,000 ohms on the multimeter. Disconnect the multimeter.

	(3 Adjust the ac input voltage to 182.5 volts with the variable transformer and set the AC POWER switch to ON. The LOAD ALARM and the LOW VOLTAGE lamps should light and the buzzer should sound. The indication on the CURRENT meter should rise to approximately 100 ma after about 10 seconds but the lamps should remain lighted and the buzzer should continue to sound.

	(4) After approximately 30 seconds, operate and hold the RESTORE switch. The indication on the CURRENT meter should decrease to approximately 15 ma. The LOAD ALARM and LOW VOLTAGE lamps should extinguish, and the buzzer should be silenced.

	(5) Release the RESTORE switch. The CURRENT meter indication should drop to zero and immediately start increasing toward 100 ma, the LOAD ALARM and LOW VOLTAGE lamps should light, and the buzzer should sound.

	(6 ~— Operate the AC POWER switch to OFF. Disconnect the short from the terminals of the 2 pf capacitor ((1) above).

	(7 Connect the multimeter, arranged as an ohmmeter, to terminals A and B of the 600 V test cable assembly. Adjust the variable resistor for a reading of 6,000 ohms.

	f. Low ments Te -Voltage Alarm Range and Requirest.

	(1) Arrange the multimeter to measure de voltage. Connect the multimeter







	to terminals A and B of the 600 V test cable assembly.

	(2) Adjust the variable resistor to decrease the voltage to 530 volts de.

	(3) Slowly rotate the LOW-VOLT ALARM control clockwise until the LOW VOLTAGE and LOAD ALARM lamps light and the buzzer sounds. Hand-tighten the locknut on the con-

	(4) Adjust the variable resistor to increase the voltage to 600 volts de. After approximately 30 seconds, the lamps should be extinguished and the buzzer should stop sounding.

	g. High-Voltage Cutoff Range and Requrements Test.

	(1) Connect the multimeter to terminals A and B of the 600 V test cable assembly. Increase the output voltage with the variable resistor of the RC network to 672 volts de. ..




	(2) Adjust the HIGH-VOLT ALARM control for cutoff. This adjustment w~zmay drift slightly, depending on the warmup time allowed for tube V6 and associated relay K3 circuits; therefore, more than one trial may be required to obtain the required setting. When the setting becomes stable, hand-tighten the locknut on _ the HIGH-VOLT ALARM Control.




	(3) Check the high-voltage cutoff requirements by adjusting the variable resistor to increase the output voltage. Cutoff should occur between 670 and 675 volts. The HIGH VOLTAGE and LOAD ALARM lamps should light, and the buzzer should sound.




	(4) Operate and release the RESTORE switch. The power supply should start (CURRENT meter indication increases toward 100 ma and the LOAD ALARM and LOW VOLTAGE lamps light). Quickly adjust the variable resistor to decrease the voltage indicated on the multimeter to 600 volts. After approximately 30 seconds, the lamps should be extinguished and the buzzer should stop sounding.






Note. If cutoff occurs before the voltage is reduced to 600 volts, repeat the procedure in (4) above.




CAPACITOR COLOR CODE MARKING ) (MIL-STD CAPACITORS)
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CAPACITOR COLOR CODE

1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION,

) 2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF JO UUF OR LESS. STO-CI



RESISTOR COLOR CODE MARKING (MIL-STD RESISTORS)

[image: Figure, page 321]


"4XIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS (INSULATED) (UNINSULATED)
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RESISTOR COLOR CODE

% FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH. WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR, THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING): 10 OHMS +20 PERCENT: BROWN BAND A, BLACK BAND B, 10 OHMS £20 PERCENT: BROWN BODY; BLACK END; BLACK DOT BLACK BAND C; NO BAND D. OR BAND; BODY COLOR ON TOLERANCE END. 4.7 OHMS +5 PERCENT: YELLOW BAND A; PURPLE BAND By 3,000 OHMS +10 PERCENT: ORANGE BODY, BLACK END; RED DOT GOLD BAND C; GOLD BAND D. OR BAND, SILVER END, STO-RI

Figure 187. MIL-STD resistor color code marking.

Figure 138. Telephone Modem TA-219/U, wiring diagram.

Figure 189. CHAN 1 (part of Telephone Modem TA-219/U), wiring diagram.

Figure 140. CHAN 2 (part of Telephone Modem TA-219/U), wiring diagram.

Figure 141. CHAN 8 (part of Telephone Modem TA-219/U), wiring diagram.

Figure 142. CHAN 4 (part of Telephone Modem TA-219/U), wiring diagram.

Figure 143. Telephone Modem TA-227/U, wiring diagram.


Figure 148—Continued.

Figure 144. GROUP PANEL (part of Amplifier-Pilot Regulator AM-—707/TCC-7), wiring diagram.



Figure 144—Continued.


	9 Figure 145. 12-68 kc amplifier (AR1, AR2, or AR3) (part of GROUP PANEL), wiring diagram.

	Figure 146. Regulator and alarm unit Z6 (part of GROUP PANEL), wiring diagram.




	Figure 147. Modem and amplifier AR4 (part of GROUP PANEL), wiring diagram.




	Figure 148. JUNCTION PANEL (part of Amplifier-Pilot Regulator AM-—707/TCC-7), wiring diagram.




	Figure 149. JUNCTION PANEL (part of Amplifier-Pilot Regulator AM—707/TCC-7) with modified ground bus, wiring diagram.




	Figure 150. Telephone Carrier Frequency Supply TA-228/TCC-?7, wiring diagram. Figure 150—Continued.




	Figure 151. Receiver-Transmitter Order Wire RT-280/TCC-7, (part of Receiver-Transmitter Test Set Group OA-4438/TCC-7), wiring diagram.






Figure 151—Continued.

(Contained in separate envelope)


	Figure 152. Transmitting Amplifier AR101 (part of ORDER WIRE PANEL), wiring diagram.

	Figure 153. Receiving amplifier AR102 (part of ORDER WIRE PANEL), wiring diagram.




	Figure 154. Ringer-oscillator Y101 (part of ORDER WIRE PANEL), wiring diagram.

	Figure 155. Telephone Test Set TA-—760/TCC—7 (part of Receiver-Transmitter Test Set Group OA-443/TCC-7), wiring diagram.





Figure 155—Continued.


	Figure 156. IF amplifier AR1 (part of TEST PANEL), wiring diagram.

	Figure 157. Flat amplifier AR2 (part of TEST PANEL), wiring diagram.

	Figure 158. Power Supply PP-827/U (200 VOLT POWER SUPPLY), wiring diagram.

	Figure 159. Power Supply PP-826/U (600 VOLT POWER SUPPLY), wiring diagram (original units).

	Figure 160. Low-Voltage rectifier and alarm unit Z1 (part of Power Supply PP-826/U), wiring diagram (original units).

	Figure 161. Power Supply PP-826/U (600 VOLT POWER SUPPLY), wiring diagram (revised units).

	Figure 162. Low-Voltage rectifier and alarm unit Z1 (part of Power Supply PP-826/U), wiring diagram (revised units).

	Figure 163. Power Supply PP-826/U bearing Order No. 14181-Phila-51, serial numbers 1,170 through 2,964, and Power Supply PP-826A/U, wiring diagram.

	Figure 164. Low-Voltage rectifier and alarm unit Z2 (part of Power Supply PP-826A/U), wiring diagram.






(Contained in separate envelope)
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UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, CAPACITANCES ARE IN UF

UPON REPLACEMENT OF ASSOCIATED CIRCUIT ELEMENTS, STRAP THESE RESISTORS FOR PROPER CHANNEL OUTPUT.

CONTACT NUMBERS ON SWITCHES S!OI, SiO2, AND S103 ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.

CONNECTOR PIO!l MATES WITH CONNECTOR JI ON (24) E1020 MAIN CHASSIS OF TELEPHONE MODEM TA-219/U CONNECTOR PIO! VIEWED FROM PIN SIDE

RESISTOR VALUES FOR EACH CHANNEL ARE LISTED BELOW

[image: Figure, page 375]
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Figure 3. Telephone Modem TA-219/U, schematic diagram of main chassis.


Dens 31w1-2T¢c7-64 §
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12-6OKC TO ™ ~] JUNCTION PANEL

12-60KC FROM = | JUNCTION PANEL

[image: Figure, page 382]
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Figure 6. Amoplifier-Pilot Regulator AM-707/TCC—%, block diagram.
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S OTHERWISE INDICATED; 3, RELAYS SHOWN IN NORMAL ANCES ARE IN OHMS, RELAY OPERATING CONDITION. GS ARE IN OHMS, CAPACITANCES 4. RESISTOR R38 IS NOT USED


	@2 @5 @8 @l| @13 @16 O19 @| e407 e109 S208 IN O16. @0 03 06 09 O120140/ ™M2139-35-69

	

	UF. ON ALL EQUIPMENT; HOWEVER, UNITS ARE INTERCHANGEABLE.



[image: Figure, page 389]

OF GROUP PANEL TM2139-35-17

[image: Figure, page 390]

Regulator and alarm unit Z6, schematic diagram.
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Figure 22.



NOTES: 1. CONNECTORS JIOl,J!102,J!104 AND

JIl06 VIEWED FROM PIN SIDE.

O00 030609 O12 O07 GS O! 0407 O10 O20015 018 020508 Olli O13 Ol6OlS9 Jl02, Jl04, vlo6


	2. WHEN HSIO! IS HANDSET TS~-9, USE "X" WIRING.WHEN HSIOI IS HANDSET H-60 USE "Y" WIRING.

	3. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, CAPACITANCES ARE IN UF.

	4. ADJUST TR GAIN AS PER TABLE BELOW.






5. SWITCH S103 VIEWED FROM KNOB SIDE.

CABLE REELS TO NEXT AN/TCC~—7 OR AN/TCC-8 81-103 58-80 \ I 7 '04-126 35-57 w\ ~'27-149 12-34 — — 150-160 O-t1 "150-160 if (HOT) RADIO

6. CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.
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	WHEN HSIOI IS HANDSET TS~-9, USE "X" WIRING. WHEN HSIOI IS HANDSET H-60 USE "Y" WIRING.

	UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, CAPACITANCES ARE IN UF.





ADJUST TR GAIN AS PER TABLE BELOW.



SWITCH S103 VIEWED

[image: Figure, page 401]



$103 EQUALIZER SWITCH TABLE OF CONTACTS MADE.

CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.


Ab @)- 31W1-2TCC7-64

[image: Figure, page 402]
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Figure 28. Telephone Test Set TS-760/TCC-7 (part of Receiver-Transmitter Test Set Group OA-443/TCC-7), bloek diagram.

[image: Figure, page 407]

2TCC7-64 TO PLATES AND SCREENS OF TUBES IN: CHAN MODEMS (THROUGH CARRIER SUPPLY PANEL), SUBGROUP PANEL, GROUP PANEL, CARRIER SUPPLY PANEL, TEST PANEL, AND ORDER WIRE PANEL. +200V DC -l0V DC TO TELEPHONE TRANSMITTER ANO LIMITING CIRCUIT IN ORDER WIRE PANEL. 6.5V AC, 3.5AMP TO TEST PANEL GROUP PANEL AN 6.5V AC, 6.4AMP TO-[ GROUP PA Stns 6.5V AC, 2.9AMP TO GROUP PANEL CHAN MODEMS AND 6.5V AC, 35AMP TO-oRpeR WIRE PANELS

NOTES:

I. UNLESS OTHERWISE INDICATED; RESISTANCES ARE IN

2. CONNECTORS J2, J3, J4, U5, P2,P3 VIEWED FROM PIN SIDE.

[image: Figure, page 409]

3. SWITCH S5 VIEWED FROM KNOB SIDE.

[image: Figure, page 409]

4. SWITCH S4 VIEWED FROM KNOB SIDE.

[image: Figure, page 409]

5. SWITCH S3 VIEWED FROM KNOB SIDE.

[image: Figure, page 409]

6. SWITCH SI VIEWED FROM KNOB SIDE.

[image: Figure, page 409]


	7. METER MI |S A MICROAMMETER CALIBRATED IN DECIBELS. 8 THE SHIELD AROUND THE LEAD CONNECTED FROM STANDOFF EI6 TO [CHECK HF JACK]J6 IS NOT GROUNDED IN PANELS BEARING ORDER NO. 1!4/8!-PHILA-5I, SERIAL NOS. | THROUGH 364.

	9. IN PANELS BEARING ORDER NO. I4!AI-PHIl A-51, SERIAL NOS. | THROUGH 873, C22 1S A.27UF, |OOV DC CAPACITOR. IF C22 FAILS,REPLACE IT WITH A .47 UF, 400V DG CAPACITOR
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Figure 29. Telephone Tcat Set TS-160/TCC-7 (part of Receiver-Transmitter Teat Set Group OA-443/TCC-7), schematic diagram.
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Figure 32.
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DLTAGE RECTIFIER )W VOLTAGE

Z1, THE HIGH AND K5,K7,K8 AND

Z2, THE HIGH B,K5, AND KIO.

[image: Figure, page 415]

[image: Figure, page 415]
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r-Oe SIWI=2 TOC 7-64

[image: Figure, page 417]

|. RELAYS ARE SHOWN DE-ENERGIZED. 2. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, sensing circuits, schematic diagram.

[image: Figure, page 418]
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'igure 35. Power Supply PP-8264/U, schematic diagram.

Figure 35.

6 ALL LOW-VOLTAGE RECTIFIER AND ALARM UNITS ARE INTERCHANGEABLE.

7 ALL RELAYS ARE SHOWN DE-ENERGIZED

[image: Figure, page 420]

Figure 36. Power Supply PP-826A/U, sensing circuits, schematic diagram.
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BY ASTRAP AND THE WINDING RESISTANCE OF RELAY K7 IS 415 OHMS. 7. ALL LOW-YOLTAGE RECTIFIER AND ALARM UNITS SRE INTERCHANGEABLE.

8. ALL RELAYS ARE SHOWN DE-ENERGIZED.

[image: Figure, page 424]
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Figure 41. Power Supply PP-826/U, starting action, schematic diagram (original units).



T. 0. 31Wl-2TCC7-6

[image: Figure, page 428]
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SE SHOWN, RESISTORS ARE IN OHMS, IN UF.

ITACTS ARE SHOWN UNDER NORMAL TIONS OF POWER SUPPLY PP-826/U.

OWN EITHER ENERGIZED OR INDICATED IN TABLE BELOW,




	=NERGIZED






¢23 IS REPLACED BY A STRAP. S ARE ARBITRARILY ASSIGNED FOR ISES ONLY.

[image: Figure, page 430]

[image: Figure, page 430]

[image: Figure, page 430]




RESISTANCES ARE IN OHMS.

ONLY ONE VOLTMETER, METER ME-30A/U, AND ONE SG~-7I/FCC, AUDIO LEVEL METER ME-7IA/FCG ARE NEEDEDFOR TESTS USING THIS SETUP.

CONNECT TO JACKS ON PANEL AS INDICATED IN OPERATIONAL OR FINAL TEST PROCEDURES.

CONNECTIONS INDICATED BY THESE BRACKETS ARE MADE BEHIND FRONT PANEL.

ONLY ONE SUBGROUP TEST CABLE ASSEMBLY IS NEEDED FOR TESTS USING THIS SETUP.

[image: Figure, page 431]

TM2!139-35-90

5. CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR

Fi REFERENCE PURPOSES ONLY.

Figure 43.

[image: Figure, page 432]

TM2139-35-188 Figure 56. SUBGROUP PANEL, operational and final test setup, transmitting direction.
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T "Oss 1Wile2TCUC7=o4

[image: Figure, page 435]

Figure 57. SUBGROUP PANEL, operational and final test setup, receiving direction. 4. ONLY ONE SUBGROUP TEST CABLE ASSEMBLY IS NEEDED FOR TESTS USING THIS SETUP.

TEST PROCEDURES.

Figure 61. GROUP PANEL, operational test setup.

[image: Figure, page 437]
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al

Figure 74. GROUP PANEL, B--distribution diagram.
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Figure 86.

[image: Figure, page 443]

NOTE: RESISTANCES ARE IN OHMS

[image: Figure, page 444]

Figure 90. ORDER WIRE PANEL, operational test setup, transmitting direction. -

Figure 90.


	2. ONLY ONE SIGNAL GENERATOR SG-7I/FCC AND ONE VOLTMETER, METER ME-30A/U ARE NEEDED FOR TESTS USING THIS SETUP.

	3. CONNECT AS INDICATED PROCEDURE. IN OPERATIONAL TEST

	4. RESISTORS RI3 AND RI4 MUST BE STRAPPED OUT FOR THIS TEST SETUP.



[image: Figure, page 445]

TO JACKS ON ORDER WIRE PANEL AS INDICATED | TONAL AND FINAL TEST PROCEDURES. AS INDICATED IN OPERATIONAL OR FINAL TEST

/i RIZ AND RI4 MUST BE STRAPPED OUT FOR THIS | UP. TM2139- 35-136

[image: Figure, page 446]
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Figure 91.

PROCEDURES.

TEST SETUuP.

CONNECT aS INDICATED IN OPERATIONAL OR FINAL TEST

TM 2139- 35-136

RESISTORS RI3 AND RI4 MUST BE STRAPPED OUT FOR THIS

2. ONLY ONE VOLTMETER, METER ME-30A/U AND ONE

USING THIS SETUP.

SIGNAL GENERATOR SG-71/FCC ARE NEEDED FOR TESTS

[image: Figure, page 448]

Figure 103. CARRIER SUPPLY PANEL, operational and final test setup.



31w1-27007-64

[image: Figure, page 449]


	|. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS.

	2. ONLY ONE VOLTMETER,METER ME-30A/U AND TWO SIGNAL GENERATORS SG-7i/FCC ARE NEEDED FOR TESTS USING THIS SETUP.

	3, CONNECTED TO JACKS ON PANEL AS INDICATED IN FINAL TEST PROCEDURE.

	4. CONNECT AS INDICATED IN FINAL TEST PROCEDURE.

	5. ONLY ONE CARRIER SUPPLY TEST CABLE ASSEMBLY 'S NEEDED FOR TEST USING THIS SETUP,



© VIVRE VS YETI IV vie tivertwres mere ww ee eee ree — — — ONLY ONE SIGNAL GENERATORS SG-7I/FCC IS NEEDED. FOR TESTS USING THIS SETUP.

CONNECT AS INDICATED IN FINAL TEST PROCEDURE.

RESISTORS RI3Z AND RI4 MUST BE STRAPPED OUT FOR THIS TEST SETUP. TM2139-35-18!

[image: Figure, page 451]
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	NOTES:

	|. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS.

	2. ONLY ONE SIGNAL GENERATORS SG-7I/FCC IS NEEDED. FOR TESTS USING THIS SETUP.

	3. CONNECT AS INDICATED IN FINAL TEST PROCEDURE.

	RESISTORS RI3 AND RI4 MUST BE STRAPPED OUT FOR THIS NE Sie SseuUe
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PT! DENCTES LEAOS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING

CONNECTOR MAY BE UNFASTENED aNO ACCESS SIDE WITHOUT UNSOLDERING CONNECTIONS 14, THESE RESISTORS ARE STRAPPED FOR PROP!

ER OUTPUT OF CHANNEL AND UPON REPLACEMENT OF ASSOCIATED COMPONENTS THEY MAY HAVE TO BE RESTRAPPED. 15. CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSF OMLY. 16. IN UNITS BEARING ORDER NO i4ia1 ~PHILA-5I, SERIAL NUMBERS | THROUGH 205° AND 2058 THROUGH 2107, THE SHIELD IS CONNECTED TO PIN 6

[image: Figure, page 457]
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[image: Figure, page 459]

140. Figure

4 BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING SIDE WITHOUT UNSOLDERING CONNECTIONS fre ONLY IMPREGNATED FIBRE-GLASS SLEEVING. x

5 BSI DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH 14 THESE RESISTORS ARE STRAPPED FOR PROPER OUTPUT OF CHANNEL AND SILICON IMPREGNATED FIBRE-GLASS SLEEVING UPON REPLACEMENT OF ASSOCIATED COMPONENTS THEY MAY HAVE TO BE DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON 1S CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES

[image: Figure, page 460]

NOTES wiring diagram. Figure 141. CHAN 3 (part of Telephone Modem Ts -219/U),


	TwO STATIONS, A LETTER SUFFIXIS ADDED TO THE SMALL HUMBER '°

	eee ace

	3. DI wIRINGIS CONMECTED DIRECTLY FROM TERMINAL TO TERMINAL im THE 2 WIRES NOT T OTHE! OTHERWISE RIGHT ANGLES IN THE MOST CONVENIENT MANNER.

	4. BS DENOTES 22 GAGE TIMNE | ANNEALED COPPER WIRING

	5. 8S| DENOTES 22 GAGE TINNED ANNEALED COPPER WIRING COVER SILICON IMPREGNATED FIBRE-GLASS SLEEVING

	7. PT) DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPRE

	6. P DENOTES PAIR, 9, THESE WIRES ARE TWISTED FROM OTHER WIRES. 1/2 INCH LAY AND RUN SEPARATELY

	

	

	sisi gee ee )3. LEADS TO CONMECTOR P30! HAVE SUFFICIENT SLACK SOTHAT THIS CONNECTOR

	




	\4 THESE RESISTORS ARE STRAPPED FOR PROPER OUTPUT OF CHANNEL AND UPON REPLACEMENT OF ASSOCIATED COMPONENTS THEY MAY HAVE TO BE RESTRAPPEO




	1S CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY
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| |

84 85

TM2|39-35-8

[image: Figure, page 463]

Figure 142. CHAN 4 (part of Telephone Modem TA-219/U), wiring diagram.


	I. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO TH EXTRUDED NYLON JACKE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE COLOR BETWEEN TWO STATIONS, ALETTER SUFFIX IS J 12. WIRING NOT OTHERWISE SPECIFIED 1S DRESSED BA' TO THE SMALL NUMBER TO DIFFERENTIATE BETWEEN 1 THE PANEL AND RUN AT RIGHT ANGLES IN THE MO -

	WIRES. CONVENIENT MANNER.

	

	14. THESE RESISTORS ARE STRAPPED FOR PROP ' 4. BS DENOTES 22 GAGE TINNED, ANNEALED COPPER Wirt) OF CHANNEL AND UPON REPLACEMENT OF ASROEIATE

	COVERED WITH SILICON IMPREGNATED FIBRE-GLASS IS. CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFER SLEEVING. PURPOSES ONLY. 6. PT DENOTES DENOT LEADS PART OF APPARATUS. 16. WW UNITS BEARING ORDER NO. 1418/-PHILA-S1, SERIAL NOS ! Tb

	7 PTI DENOTES LEADS PART OF APPARATUS COVERED wit 2056 AND 2058 THROUGH 2107, THE SHIELD 1S CONNECTED

	SILICON IMPREGNATED FIBRE—GLASS SLEEVING. 6

	Wt ane = -- =

	

	

	2, WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH 13. LEADS TO CONNECTOR P40! HAVE SUFFICIENT SLAC) NYLOM JACKET. THAT THIS CONNECTOR MAY BE UNFASTENED AND AC Si pi wininelialeoumeee OBTAINED TO THE WIRING SIDE WITHOUT UNSOLDER!? ED DIRECTLY FROM TERMINAL TO 6 TERMINAL. CONNECTIONS tt

	




	E RESTRA . 5. BS! DENOTES 22 GAGE TINNED, ANNEALED COPPER WIR) COMPONENTS THEY MAY HAVE TO BI '

	






8. P DENOTES Pain. 142. Figure

[image: Figure, page 464]
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DENOTES SHIELDED PAIR 22 GAGE WIRE WITH 6. ) NYLON JACKET.

NOTES SHIELDED CONNECTION.

EXTEND TO WITHIN | INCH OF TERMINAL UNLESS E SPECIFIED.

EXTEND TO WITHIN 1/2 INCH OF TERMINAL.

1OT OTHERWISE SPECIFIED IS DRESSED BACK TO THE ID RUN AT RIGHT ANGLES IN THE MOST CONVENIENT 8.

)PTION (A) IS PROVIDED AT THE TIME OF MANUFACTURE , PLACEMENT OF ASSOCIATED CIRCUIT ELEMENTS, IF OPTIO 20. NOT PROVIDE THE DESIRED OUTPUT, IT MAY BE Y TO USE OPTION (8) TO PROVIDE PROPER OUTPUT.

FTION (X) PROVIDES FOR THIZ SELECTION OF ANY OF FIVE SERIES COMBINATIONS OF RESISTORS R9 THROUGH AI HE PROPER SERIES COMBINATION TO OSTAIN THE


	WIRING OPTION (Y) PROVIDES FOR THE SELECTION OF ANY OF FIVE DIFFERENT SERIES COMBINATIONS OF RESISTORS R43 THROUGH R¢é SELECT THE PROPER SERIES COMBINATION TO OBTAIN THE DESIRED OUTPUT.

	WIRING OPTION (Z) PROVIDES FOR THE SELECTION OF ANY OF FIVE DIFFERENT SERIES COMBINATIONS OF RESISTORS R77 THROUGH fF SELECT THE PROPER SERIES COMBINATION TO OBTAIN THE DESIRE OUTPUT.

	SHIELDS EXTEND TO WITHIN 11/2 INCH OF TERMINAL.

	{9. Dl WIRING IS CONNECTED DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST POSSIBLE MANNER,

	CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY. TM2139~-36-11 @
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| | JS COVERED WITH SILICON IMPREGNATEL

| WITH EXTRUDED NYLON JACKET.

AGE WIRE WITH EXTRUDED NYLON i) OF TERMINAL.

ON.

U TERMINAL .

6 HAVE SUFFICIENT SLACK SO THAT IED AND ACCESS OBTAINED TO THE ONNECTIONS,


	CONNECTORS PI ANU P2 USE CIRCULAR CONNECTORS. PHYSICAL Pin LOCATION IS SHOWN IM SCHEMATIC DIAGRAMS OF THE GROUP PANEL CIRCUIT.

	SHIELDS EXTEND TO WITHIN 3/4 INCH OF TERMINAL UNLESS OTHERWISE SPECIFIED .

	SHIELDS EXTEND TO WITHIN 11/2 INCH OF TERMINAL.

	THIS WIRING IS 16 GAGE WIRE WITH NYLON JACKET.

	LEAD AT STATION 29 AND THE WHT-ORN LEAD AT STATION 72 SHALL BE DRESSED TO PROVIDE A MINIMUM SEPARATION OF | INCH.

	BINDING POST EIS AND THE LEAD CONNECTED FROM STATION 165 TO GRD TERMINAL AT STATION 105 IS NOT PROVIDED IN PANELS BEARING ORDER NO. 14181- PHILA-5I, SERIAL NOS. | THROUGH 749.

	ye CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY.
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	LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION SAME COLOR BETWEEN TWO STATIONS,A LETTER SUFFIX IS ADDED TO THE SMALL NUMBER TO DIFFERENTIATE BETWEEN THE WIRES.

	

	. BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	

	. PT DENOTES LEADS PART OF APPARATUS. c} 0

	

	

	RIGHT ANGLES IN THE MOST CONVENIENT MANNER.
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CHASSIS, WIRING SIDE


	|. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.

	2. WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH NYLON JACKET.

	3. BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	4 BSI DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	5. PT DENOTES LEADS PART OF APPARATUS.

	6. PTi DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING

	7% P DENOTES PAIR.

	8. WIRING NOT OTHERWISE SPECIFIED IS DRESSED BACK TO THE PANEL AND RUN AT RIGHT ANGLES IN THE MOST CONVENIENT MANNER.

	9. RESISTOR R38 IS NOT INCLUDED IN SOME UNITS. ALL REGULATOR AND ALARM UNITS ARE INTERCHANGEABLE.

	PURPOSES ONLY. 10. CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE



GROMMET

[image: Figure, page 476]

Figure 147.

13. SHIELDS EXTEND TO WITHIN 3/4 INCH OF TERMINAL.

[image: Figure, page 477]

TM 2i
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THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) THE WIRE RUNS WHEN THERE ARE TWO OR MORE WIRES OF THE SAME COLOR BETWEEN TWO STATIONS, A LETTER SUFFIX 1S ADDED TO THE SMALL NUMBER TO DIFFERENTIATE BETWEEN THE WIRES. 14


	2 WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH NYLON JACKET.

	3 BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	4 BS| DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	s PT DENOTES LEADS PART OF APPARATUS.

	

	7. T DENOTES TRIPLE

	8. U DENOTES SHIELDED 22 GAGE WIRE WITH EXTRUDED NYLON JACKET.

	3 P AND U DENOTES SHIELDED PAIR 22 GAGE WIRE WITH EXTRUDED

	

	Il, SHIELDS EXTEND TO WITHIN | INCH OF TERMINAL.

	

	RUN AT RIGHT ANGLES IN THE MOST CONVENIENT MANNER.

	13. CONNECTORS Pi0l,P102,P103, PIO4 AND PIOS ARE CIRCULAR CONNECTORS. PHYSICAL PN LOCATION IS SHOWN ON SCHEMATIC DIAGRAM OF THE

	14. SHIELDS EXTEND TO WITHIN 1/2 INCH OF TERMINAL UNLESS

	

	16 BS4 DENOTES 16 GAGE TINNED, ANNEALED COPPER WIRING
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Tm 2! Figure 149. JUNCTION PANEL (part of Amplifier-Pi Regulator AM-707/TCC-1), with modifiea ground bus, wiring diagram.
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'OST ean

Telephone Carrier Frequency Supjly TA-228/TCC-7, wiring diagram. Figure 150.
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	DO NOT DEVIATE FROM THE ORIGINAL PATH. 17 COMPONENT VALUE IS SELECTED AT TIME OF MANUFACT URE REPLACE SBS DENOTES 22 GAGE TINNED,ANNEALED COPPER WIRING DEFECTIVE PART WITH ONE OF SAME VALUE. INSTRUCTIONS FOR DETERMINING PROPER VALUE OF THIS PART WHEN REPLACING AN

	

	

	

	

	




	

	

	

	

	

	

	

	

	7 AGE TINKED,ANNEALEO COPPER WIRING COVERED WITH 6 BS/ DENOTES 22 GAGE Bee ee Re e\VEa Irma Eee ene

	






@ PT! DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE -GLASS SLEEVING NELS BEARING ORDER NO I418/-PHILA-5', SERIAL NOS | THROUGH 349, IAL K IS NOT CONNECTED TO GRD UNMARKED TERMI 9 P.PI,P2,.PZ DENOTES PAIR CONNECTION a dod
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Figure 151.

NOTES :

DIFFERENTIATE BETWEEN THE WIRES.

THE SHORTEST POSSIBLE MANNER.

ANGLES IN THE MOST CONVENIENT MANNER.

WITH SILICON IMPREGNATED FIBRE—GLASS SLEEVING.
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	THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.WHEN THERE ARE TWO OR MORE WIRES OF THE SAME COLOR BETWEEN TWO STATIONS,ALETTER SUFFIX IS ADDED TO THE SMALL NUMBER TO DIFFERENTIATE BETWEEN THE WIRES.

	WIRES NOT OTHERWISE SPECIFIEC ARE 22 GAGE WITH NYLON JACKET.

	BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	8S! DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	PT DENOTES LEADS PART OF APPARATUS

	PTi DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	P DENOTES PAIR.

	. WIRING NOT OTHERWISE SPECIFIED IS DRESSED BACK TOTHE PANEL AND RUN AT RIGHT ANGLES IN THE MOST CONVENIENT MANNER
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TM2139 -35-79

Figure 152. Transmitting Amplifier AR101 (part of ORDER WIRE PANEL), wiring diagram.


	THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS. WHEN THERE ARE TWO OR MORE WIRES OF THE SAME COLOR BETWEEN TWO STATIONS,A LETTER SUFFIX IS ADDED TO THE SMALL NUMBER TO DIFFERENIATE BETWEEN THE WIRES.

	

	

	PT DENOTES LEADS PART OF APPARATUS.

	win ob
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	. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.

	. WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH NYLON JACKET.

	. BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	. BSI DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	. PT DENOTES LEADS PART OF APPARATUS.

	. PT! DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	P DENOTES PAIR.

	. U DENOTES SHIELDED 22 GAGE WIRE WITH EXTRUDED NYLON JACKET.

	. C>—— DENOTES SHIELDED CONNECTION.

	. WIRING NOT OTHERWISE SPECIFIED IS ORESSED BACK TO THE PANEL AND RUN AT RIGHT ANGLES IN THE MOST CONVENIENT MANNER.

	. THESE CAPACITORS ARE STRAPPED FOR PROPER TUNING AND MAY HAVE TO BE RESTRAPPED UPON REPLACEMENT OF ASSOCIATED COMPONENTS.
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	1. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS

	

	| 3. D1 WIRING |S CONNECTED DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST

	4, D2 WIRING IS DRESSED BACK TO THE PANEL OR CHASSIS AND RUN IN A SPECIFIC PATH AT TIME OF MANUFACTURE. ON REPLACEMENT OF D2 WIRING, DO NOT

	5. BSOENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	6. BS! DENOTES 22 GAGE TINNED, \NNEALED COPPER WIRING COVERED WITH SILICON

	IMPREGNATED FIBRE-GLASS SLE=VING 7. LEADS TO CONNECTORS J3 AND 4 HAVE SUFFICIENT

	SLACK SO THAT THESE CONWECTORS MAY BE UNFASTENED AND ACCESS OBTAINED TO THE WIRING SIDE WITHOUT UNSOLDERING CONNECTIONS.

	8. PT DENOTES LEADS PART OF APPARATUS. 9. PTI DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON

	

	10. P,P! DENOTES PAIR

	

	13. CU DENOTES RADIO FREQUENCY CABLE RG-58A/U (COAXIAL SHIELDED CABLE.)

	15. C2>—— DENOTES SHIELDED CONNECTION

	16. O———_ DENOTES COAXIAL SHIELDED CONNECTION

	

	1. SHIELOS EXTEND TO WITHIN | INCH OF TERMINAL.

	19. WIRING NOT OTHERWISE SPECIFIED |S DRESSED BACK TO THE PANEL AND RUN

	20. TERMINALS INSIDE OF CIRCLE ARE ON SIDE OF DISC FARTHEST FROM KNOB END AND TERMINALS ON OUTSIDE OF CIRCLE ARE ON SIDE OF DISC NEAREST TO

	2\. THIS LEAD 1S RUN DIRECT WITH SUFFICIENT SLACK TO PERMIT REMOVAL OF PLUG FROM SOCKET.

	22.THIS LEAD MUST BE PLACED IN FRONT (TOWARD THE FRONT PANEL) OF ALL LEADS ROUTED THROUGH GROMMET D.

	23. INPANELS BEARING ORDER NO.14(BFPHILA-SI, SERIAL NOS. | THROUGH 364, THE PART OF SHIELD IS NOT GROUNDED. GROMMET A

	

	25. INPANELS BEARING ORDER NO.I4IBI-PHILA-SI, SERIAL NOS. | THROUGH 947, RADIO

	26 IM PANELS BEARING ORDER NO I418I-PHILA-5SI, SERIAL NOS. | THROUGH 419, THE



FRONT PANEL, WIRING SIDE TM2|39-35 -78- oe See
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	THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.

	WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH NYLON JACKET.

	WIRING NOT OTHERWISE SPECIFIED IS DRESSED BACK TO THE PANEL AND RUN AT RIGHT ANGLES IN THE MOST CONVENIENT MANNER.

	DI WIRING IS GONNECTED DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST POSSIBLE MANNER.

	BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	BSI WITH SILICON DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED IMPREGNATED FIBRE-GLASS SLEEVING.

	PT DENOTES LEADS PART OF APPARATUS.

	PT| DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	P DENOTES PAIR.

	ON SOME UNITS, R6 AND R21 ARE GONNECTED TO C10.

	COMPONENTS AND LEADS SHOWN BY DASHED LINES ARE ON TOP OF CHASSIS.
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Figure 156.
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NOTES:


	. THE SMALL NUMBER ON EACH WIRE( ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.

	2.WIRES NOT OTHERWISE SPECIFIED ARE 22 GAGE WITH NYLON JACKET.

	3. WIRING NOT OTHERWISE SPECIFIED 15s DRESSED BACK TO THE PANEL AND RUN AT RIGHT -ANGLES IN THE MOST CONVENIENT MANNER.

	4. Di WIRING IS CONNECTED DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST POSSIBLE MANNER.

	5.BS DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING.

	68S! DENOTES 22 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	7.PT DENOTES LEADS PART OF APPARATUS.

	8. PT! DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING.

	9.P DENOTES PAIR.

	10 ON SOME UNITS, R6 AND R2! ARE CONNECTED DIRECTLY TO ES.

	1. COMPONENTS AND LEADS SHOWN BY DASHED LINES ARE ON TOP OF CHASSIS.
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3. WIRES MARKED I6 GAGE HAVE A NYLON JACKET.
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Figure 158. Power Supply PP-827/U (200 VOLT POWER SUPPLY), wiring diagram,
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THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LIME) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS

WIRING MOT OTHERWISE SPECIFIED |S DRESSED BACK TO THE

WIRING NOT OTHERWISE SPECIFIED HAS AN EXTRUDED NYLOW JACKET AND INSULATION, WHICH WAS A MAXIMUM RATED WORKING VOLTAGE OF 1000 VOLTS AC RMS AWD 1400 VOLTS DC.

THIS WIRING HAS AN EXTRUDED NYLON JACKET AND INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 1500 VOLTS AC RMS AND 2500 VOLTS DC

BS DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING.

BSi DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING

SILICOM IMPREGNATED FIBRE-GLASS SLEEVING.

OM THIS PIECE OF APPARATUS AM INSULATED SLEEVE 1/2 INCH LONG (S PROVIDED ON ALL WIRED TERMINALS.

WIRING MOT OTHERWISE SPECIFIED IS 20 GAGE

THIS WIRING HAS AN EXTRUDED NYLON JACKET AND INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 600 VOLTS AC RMS AND 1000 VOLTS DC

CONTACT NUMBERS ARE ARBITRARILY ASSIGNED FOR REFERENCE PURPOSES ONLY. IM PORTAN at
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	| THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE RUNS.

	2. THIS WIRING HAS AN EXTRUDED NYLON JACKET ANDO INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 2500 VOLTS AC RMS ANO 3500 VOLTS OC.

	3. THIS WIRING HAS 4N EXTRUDED NYLON JACKET ANO INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 600 VOLTS AC RMS AND 850 VOLTS DC.

	4. WIRING NOT OTHERWISE SPECIFIED IS 22 GAGE,AND HAS AN EXTRUDED NYLON JACKET ANDO INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF

	THE MOST CONVENIENT MANNER

	& Di WIRING |S RUN DIRECTLY BETWEEN TERMINALS WITH

	7 BS DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING

	8 BSi DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING COVERED W'TH

	

	10. WIRING NOT OTHERWISE SPECIFIED IS RUN IN A CABLE FORM,

	iL F DENOTES WIRING BROUGHT OUT OF A CABLE FORM AT A SEPAF A = STITCH.

	12. WIRING HAS SUFFICIENT SLACK TO ALLOW MOVING BRACKET THAT SUPPORTS





IMPORTANT

SOME UNITS ARE DIFFERENT. SEE EQUIPMENT DIFFERENCES CHART

[image: Figure, page 516]

[image: Figure, page 516]

[image: Figure, page 517]

[image: Figure, page 518]

[image: Figure, page 519]

HAS A MAXIMUM RATED WORKING WOLTAGE OF 1,500 VOLTS ac RMS AND

BS DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING

PT DENOTES LEADS PART OF APPARATUS

PT! DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON

OM THIS PIECE OF APPARATUS AN INSULATED SLEEVE 1/2 INCH LONG

SOME UNITS ARE DIFFERENT. SEE EQUIPMENT DIFFERENCES CHART
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	THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE)

	THIS WIRING HAS AN EXTRUDED NYLON JACKET AND INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 2500 VOLTS AC RMS AND 3500 VOLTS DC.

	THIS WIRING HAS AN EXTRUDED NYLON JACKET AND INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF 600 VOLTS AC RMS AND 850 VOLTS DC.

	WIRING NOT OTHERWISE SPECIFIED IS 22 GAGE, AND HAS AN EXTRUDED NYLON JACKET AND INSULATION WHICH HAS A MAXIMUM RATED WORKING VOLTAGE OF |

	03 WIRING IS DRESSED BACK TO THE CHASSIS AND RUN AT RIGHT ANGLES IN

	BS DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING

	BSI DENOTES 20 GAGE TINNED, ANNEALED COPPER WIRING COVERED WITH SILICON
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TM 11-2139-35 TO 31W1-2TCC7-64 C2


Field and Depot Maintenance Manual TERMINALS, TELEPHONE AN/TCC-7 AND AN/TCC-50

TO 31W1-2TCC7-64 TM 11-2139-35 CuHaNGEs No. 2

DEPARTMENTS OF THE ARMY AND THE AIR FORCE WASHINGTON 25, D. C., 23 July 1962

TM 11-2139-35/TO 31W1-2TCC7-64, 14 November 1958, is changed as follows:

Change the title of the manual to: FIELD AND DEPOT MAINTENANCE MANUAL, TERMI-NALS, TELEPHONE AN/TCC-7 AND AN/ TCC-50.

Note. The parenthetical reference to previous Changes (example: page 1 of C 1) indicates that pertinent material was published in those changes.

Page 2. Add the following note below the title of chapter 1:

Note. Terminal, Telephone AN/TCC-50 and Terminal, Telephone AN/TCC-7 are identical except that Power Supply PP-826(*)/U (600 VOLT POWER SUPPLY) is not provided as a component of the AN/TCC-50. Information in this manual that applies 'to the AN/TCC-7 also applies to the AN/TCC-50 except for information concerning those applications of the AN/TCC-7 which utilize the 600 VOLT POWER SUPPLY for unattended Repeaters, Telephone AN/TCC-11.



1. Scope

b. (Superseded) The complete technical instructions for this equipment include TM 11-2139-10 and TM 11-2139-20, TM 11-2139-20P, TM 11-2139-35P, TM 11-2150, TM 11-5805-224-20P, TM 11-5805-224-35P, TM 11-5805-245-20P, TM 11-5805-—245-35P, TM 11-5805-248-20P, TM 11- 5805-248-35P, TM 11-5805-317-20P, and TM 11-5805-317-35P. Refer to appendix I for other technical manuals applicable to the AN/TCC-7.

* * * * *

* * * * « d. Make the following changes:

Line 3, change 'Publications' to: Materiel Support, and after "Agency" add: ATTN: SIGMS-PA2d.

Page 3, paragraph 2, chart. In the "Differences" column, items 10a, lla, and c, after "R15", add: on the main chassis. Add the following note below the chart.

Note. Low-voltage rectifier and alarm units Z1 and Z2 are interchangeable pluckout assemblies. Initially, Z1 is factory-installed in Power Supply PP-826/U and 22 is factory-installed in Power Supply PP-826A/U.

If maintenance personnel replace Z1 with Z2 (or visa versa), the nomenclature plate will not accurately indicate the model designation. Therefore if Z2 is installed in the PP-826/U, theory and maintenance instructions for the PP-826A/U are applicable; if Z1 is installed in the PP-826A/U, theory and maintenance instructions for the PP-826/U are applicable.

Page 9, figure 5 (contained in separate envelope). At winding 4-5 of transformer T18, change '13 Z"' to:-135 Z.

Page 27, figure 18 (contained in separate envelope). On connector P103, make the following changes:

Change the terminal designated ''E"' to: R. Change the terminal designated ''R"' to: E.

Page 31, figure 20 (contained in separate envelope), At switch $4, change '(NOTE 12)" to: (NOTE 8),

Page 87, chapter 3. Change the chapter title to: FIELD MAINTENANCE (THIRD AND FOURTH ECHELON).

Section I. After the warning notice, add:

Caution: When troubleshooting or making repairs in this equipment, be careful not to strike or damage the standoff terminals.

Page 162, figure 78 (contained in separate envelope), power test cable assembly terminal board. Make the following changes:

Change the terminal designated ''H'' to: S. Change the terminal designated ''S'" to: H.

Page 244, paragraph 159a(4), last line. ""clockwise"' to: counterclockwise. Change

Page 245, paragraph 159. Make the following changes:

Subparagraph c. and (2) and substitute: Delete subparagraphs (1)

(1) Connect the voltmeter ungrounded terminal to pin jack J1 on low-voltage rectifier and alarm unit Z1; connect the voltmeter grounded terminal to pin jack J10 on Zl. Subparagraph f(4), line 2, after "0 position," add: operate the RESTORE switch momentarily and release. When the indication on the CURRENT meter rises, adjust the LOAD CURRENT control.






CHAPTER 3.1 (Added): - FOURTH ECHELON TESTING PROCEDURES


Section I. INTRODUCTION e


167.1. General

a. These testing procedures for the AN/TCC-7 and components of the AN/TCC-7 are prepared for use by Signal field maintenance shops and Signal service organizations responsible for fourth echelon maintenance of signal equipment to determine the acceptability of repaired signal equipment. They set forth specific requirements that repaired signal equipment must meet before it is returned to the using organization. These testing procedures may also be used as a guide for testing equipment repaired at third echelon if proper tools and test equipments are available.

b. Test equipment, tools, and material required to perform the testing procedures outlined in this chapter are in listed charts which precede each test and are authorized under TA 11-17, Signal Field Maintenance Shops, and TA 11-100 (11-17), Allowances of Signal Corps Expendable Supplies for Signal Field Maintenance Shop, Continental United States; or TOE 11-158D, Signal Depot Company, and TA 11-101 (11-158D), Allowances of Signal Corps Expendable Supplies for Signal Depot Company;or are repair part items for the AN /TCC-7 that are authorized for stockage at fourth echelon levels.

Note. Specific models and types of test equipment were used to establish the fourth echelon testing procedures outlined in this chapter. If these testing procedures are performed with other models or types of test equipment, make allowance for test connections and equipment control settings that may differ from those specified in this chapter.



167.2. General Test Procedures

Follow the instructions in a, b, and c below to test the equipments listed in d below.


	a. Physical Tests and Inspections. Perform physical tests and inspections for each equipment to be tested (d below) as directed in paragraph 167.5.

	b. Test and Performance Standards. Prepare a chart which will summarize the tests, performance standards, and test indications for each equipment to



be tested. Typical charts are included in this chapter and are referenced in d below.


	c. Test Procedures. Obtain the test equipment and materials required; comply with the requirements for test connections and conditions; then perform the test procedures for each equipment to be tested (d below). Follow in sequence the step-bystep instructions for each test procedure; do not vary the sequence. For each step, perform all actions required in the Test equipment control sellings and Equipment under test control settings columns; then perform each of the actions required in the Test procedures column and verify the results obtained; use the corresponding data in the Performance standards column as a standard. Record the test results in the Test indication column of the test and performance standards chart (b above).

	d. Test References. Test procedures for each equipment to be tested are referenced in the following chart. Also referenced are applicable charts of tests and performance standards.











	Equipment to be tested
	Test

procedure | perform

sare
	Chart of

tests and

panded

(par.)




	200 VOLT POWER SUPPLY

600 VOLT POWER SUPPLY
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167.3. Calibration of Test Equipment

Calibrate the test equipment (a, b, c, or d below) when required for the fourth echelon testing procedures of some panel and chassis assemblies of the AN/TCC-7. After the calibration procedures are completed, do not remove the ac power from the equipment 'until the testing procedures are completed.



a. SG-15/PCM.


	(1) Operate the ON-OFF switch to OFF and the PRIMARY VOLTAGE switch to the position that corresponds with the ac power source.

	(2) Connect the GND terminal to an external ground.

	(3) Connect the ac power cable to the ac power source.

	(4) Set the FREQUENCY control to the 200-cps point as indicated on the KILO- ,CYCLES dial. Set the COARSE DBM switch to ZERO OUTPUT.

	(5) Operate the ON-OFF switch toON. Allow the SG-15/PCM to warm up 10 to 15 minutes before proceeding.

	(6) .Set the FINE DBM control for a reading of approximately +6 on the OUTPUT LEVEL meter.

	(7) Set the FREQUENCY control to 0 as indicated on the KILOCYCLES dial.

	(8) Adjust the ZERO BEAT ADJ. control for a zero beat, indicated by no deflection on the OUTPUT LEVEL meter.



Note. As the FREQUENCY control is varied above and below 0 on the KILOCYCLES dial, observe that the zero beat region is about oneeighth inch wide. Set the ZERO BEAT ADJ. control so that zero frequency is in the center of this region.



b. ME-22/PCM.


	(1) Operate the ON-OFF switch to OFF and the PRIMARY VOLTAGE switch to the position that corresponds to the ac power source.

	(2) Connect the GND terminal to an external ground.

	(3) Connect the SG-15/PCM (calibrated as given in a above) and the ME-22/PCM as shown in figure 128.1.

	(4) Connect the ac power cable to the ac power source and operate the power ON-OFF switch to ON. Allow the ME-22/ PCM to warm up for 5 to 10 minutes before proceeding.

	(5) Operate the INPUT IMPEDANCE switch of the ME-22/PCM to 600 OHM. Operate the DBM switch to 0 on SCALE B.

	(6) Adjust the FREQUENCY control of the




	SG-15/PCM for a 1,000-cps indication on the KILOCYCLES dial.

	(7) Operate the COARSE DBM switch to 0.

	(8) Operate the FINE DBM control for a 0-db indication on the OUTPUT LEVEL meter.

	(9) Adjust the CAL ADJ control on the ME-22/PCM until the dbm meter indicates 0 on SCALE B.

	(10) Set the DBM switch to 0 on SCALE A. The meter should read 0 db +0.5 on SCALE A. If this indication is not obtained, repeat the procedures given in (8) and (9) above.

	(11) Disconnect the hookup wires from the OUTPUT binding posts of the SG-15/ PCM and the INPUT binding posts of the ME-22/PCM.





c. ME-71A/FCC.


	(1) Connect the ac power cord to the ac power source and operate the AUD. GAIN control to midposition. Allow the ME-71A/FCC to warm up at least 20 minutes.

	(2) Operate the METER switch to CAL. 1. The panel meter should indicate 0 db.

	(3) Operate the METER switch to CAL. 2 (100 KC) and the ATTENUATOR DB switch to 0.

	(4) Adjust the tuning dial at 100 ke for - maximum meter indication.

	(5) Adjust the CAL. 2 (I.F. GAIN) control until the panel meter indicates 0 db.

	(6) Operate the METER switch to MEAS.

	d. AN/TCC-7. An AN/TCC-7 is required as a test set for some fourth echelon tests of the panel and chassis assemblies of an AN/TCC-7. Before it can be used as a test set, test and adjust each panel and chassis assembly and subassembly of the AN/TCC-7; use the procedures given in chapter 4 then, perform the procedures given in paragraph 167.22b and c to calibrate the AN/TCC-7. Do not change the settings of switches and controls used in paragraph 167.22b and c.





167.4. Modification Work Orders

The performance standards for tests of the AN/ TCC-7 or components of the AN/TCC-7 do not reflect any cquipment modifications resulting from modification work orders (MWO's), since none exist for the AN/TCC-7 or components of the 'AN/TCC-7 as of the date of these changes publication. If the AN/TCC-7 or components of the
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take into account any test indications which may Pamphlet 310-4.

Bee : Tg. O, 31W1-28CC7—-64 AN/TCC-7 are subsequently modified to reffect differ as a result of the equipment modification. A MWO's published after the date of these changes, listing of the current MWO?'s will be found in DA



167.5. Physical Tests and Inspection


	a. Test Equipment. None required.

	b. Conditions. Remove the panel and chassis assembly of the AN/TCC-7 from its case.

	c. Procedure.












	control settings
	Test equipment | Equipment under test

control settings
	Test and inspection procedures
	Performance standards




	IN Ame

Soe
	Controls may be in

any position.

§
	Look for damaged, | a. No

a. Inspect front panel.

loose, or missing screws, knobs, or other

parts.

b. Inspect front panel and chassis (top and | b. Front panel and chassis are clean.

Look for dirt, signs of excessive

bottom).

wear or damage, loose or missing compo-

nents and hardware.

c. Inspect condition

of finish.

where

and spots

corrosion,

bare

rust,
	of damaged,

evidence

loose,

or

missing screws, knobs, or parts is found.

No

evidence of excessive wear, damage, or

loose or damaged components or hard

ware is found.

Look for | c. Painted

show

do

surfaces

not

bare

metal spots and no evidence of rust or



	
	
	metal is exposed.
	corrosion is seen.

Touchup painting instead of refinishing

Note.

is recommended whenever practicable.

Do not

screwheads,

polish

with

abrasives

paint

or

binding posts, and plated fasteners.



	
	
	d. Operate each switch and control on front | d. Switches and controls operate smoothly

panel and internal panels.

e. Inspect condition of all jacks and binding | e. No evidence of cracks or broken parts

Look for cracks and broken parts,

posts.

and note condition of jack spring con-

tacts.
	with positive action to indicated position.

on jacks and binding posts.

Jack con

show

springs

and

tact

straight

are

positive action in opening and closing.



	
	
	f. Inspect

condition

of all cables,

connectors,

and cable connector recep-

Look for broken cable insulation,

tacles.

cracked

connector

and

receptacle

in-

sulation, and missing or bent connector

pins.
	cable | f. No evidence of broken cable insulation,

cracked

connector

and

receptacle

in

sulation, or missing or bent connector

pins.



	
	
	g. On PP-827/U and PP-826(*)/T, inspect | g. Fuseholders show no sign of burning or

fuseholders; look for burns, breaks, and

Check rating

insufficient spring tension.

of each fuse.

h. Inspect

be sure

chassis;

tubes,

shields, and clamps are in proper places.

z. Check equipment for applicable MWO | ¢. Equipment marked to indicate MWO,

(par. 167.4).
	being

and

broken,

spring

tension

is

marking

Refer

to panel

strong.

on

equipment for proper fuse ratings.

tube | h. Tubes, tube shields, and clamps are in

proper place.

if applicable.
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167.13. Chart of Tests and Performance Standards, CARRIER SUPPLY PANEL
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T.Q, 31W1<27CC7-64
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Page 276, chapter 4. Change the title of chapter 4 to read: FINAL TESTS AND ADJUSTMENTS.

Page 277, paragraph 170. Make the following changes:

Subparagraph 6(5), line 7. +1 db" to: —45 db +1. Change ''—28.8

Subparagraph c(4), line 4. to: 18 db. Change "2 db"

Page 279, paragraph 171b(1), last line. Change ""60-ohm"' to: 600-ohm.

Page 282, paragraph 1726(10), chart. In ''Subgroup test cable assembly connection'? column, change ''(PL)" to: (P1).

Page 284, paragraph 1736(18), chart. In '"Indication (db)"' column, line 2, change '5.8 min." to: —5.8 min.

Page 301, paragraph 185d. Make the following changes:

Subparagraph (1), line 6, change '13.8 db" to: —13.8 db.

Subparagraph (3). Add the following: Operate TR GAIN control to clockwise position.

Page 302, paragraph 185. Make the following -changes:

Subparagraph d(14), line 6. Delete the last sentence and substitute: The voltmeter indication should not be more than 11 db +1 below the indication obtained in (4) above.

Subparagraph e(4), line 3. Change '"TRI101" to: TB101.

Page 303, paragraph 185g. changes: Make the following

Subparagraph (1). Add the following: Operate CABLE REELS TO NEXT AN/TCC-7 OR AN /TCC-8 switch to 0-11.

Subparagraph (4). Add the following after the first sentence: Operate REG GAIN control to clockwise position.

Subparagraph (5). Add the following after the first sentence: Set the attenuator for a 15-db

Subparagraph (7). Add the following after the first sentence: Set the attenuator for a 0-db loss. In line 6, change '"—21.3 +1 db" to: —26 db +1.

Subparagraph (8), line 3. Change '+1.5" to: +1.5.

Subparagraph (9). Delete the first sentence. Line 7, change ''10.5" to: 20.

Subparagraph (10). Make the following changes: Line 3. Change '1,700 eps'' to: 1,000 eps. Line 8. Change '2 +5 db" to: 39 db +5. After the last sentence, add: Adjust the REC GAIN control to the extreme clockwise position.

Page 308, paragraph 191c, chart. In ''Resistance'' column, line 4 (opposite terminals '"M"' and '"R"), change ''Infinite'"' to: zero.

Page 309, paragraph 192g, Line 1 of note 6. Change ''de'' to: ac.

Page 311, paragraph 194a. changes: Make the following

Chart (page 1 of C 1). Delete the test points and resistance (ohms) readings for terminals B C, D, and A.

Delete the footnote at the end of the chart.

Add subparagraph (1.1) after subparagraph (1).

(1.1) Use Multimeter TS-352/U, TS-352A/U, or TS-352B/U. Connect the red test lead to the —DC +AC OHMS pin jack and connect the black test lead to the OHMS pin jack. Operate the 600V ADJ control of the power supply fully clockwise and the REPEATER switch (internal) to 3. Connect the test leads of the multimeter as indicated in the following chart.














	Terminals of terminal board 1

or connector P3a
	Resistance +10 percent



	Red

test

lead
	Black

test

lead
	
	With Z1

installed
	With Z2

installed
	Without

Z1 or Z2

installed
	
	




	Ul:

ALS
	A
	Ee

eee
	400K

75K
	36K

36K
	1.2 mego

1.2 mego
	
	



	eae

2D!
	D
	fase
	440K

375K
	350K

350K
	580K

580K
	
	



	B
	C
	
	0 ohm
	0 ohm
	0 ohm
	
	





® Terminal C is chassis ground.

Subparagraph a(4), line 3. Change "LOW-VOLT ALARM" to: 600 V ADJ.

Page 312, paragraph 194. Make the following changes:

Subpavagraph a(5), line 2 at top of page. Change "'clockwise"' to: counterclockwise.

Subparagraph b(6). Add subparagraph (7) after subparagraph (6):

(7) Adjust the multimeter to measure 1,000 volts de and connect it to pin jacks J1 and J10 on low voltage rectifier and alarm unit Z1. Adjust the 600 V ADJ control until the multimeter indicates 600 volts dc. Remove the multimeter leads from pin jacks J1 and J10.

Subparagraph c(1). Delete the sentences and substitute: first two

Connect the voltmeter ungrounded terminal to terminal A on the 600 V power supply test cable assembly.




T.Q, 31W1-2TCC7-64

Page 317, paragraph 195. changes: Make the following

Subparagraphs b(2) and c(2). Add the following after the last sentences: The CURRENT meter should indicate 0 ma.

Subparagraph d(5). after subparagraph (5). Add subparagraph (5.1)

(5.1) Arrange the multimeter to measure 1,000 volts de. Connect the ungrounded (+) terminal of the multimeter to the J1 pin jack on low-voltage rectifier and alarm unit Z2 and the ground (—) terminal to the J10 pin jack. Adjust the 600 V ADJ control until the multimeter indicates 600 volts de.

Page 323, appendix. Make the following changes: Change the title of TM 11-5088 to: Generators, Signal SG-71/FCC, SG-71A/FCC, and SG-71B/ ECC.

Delete TM 11-5132.


Add the following to the appendix:




	DA Pamphlet 310-4
	Index of Technical Manuals, Technical
	Bulletins, Supply Bulletins,
	Lubrication
	
	
	
	




	Orders, and Modification Work Orders.








	TA, 11=-1¥
	Signal Field Maintenance Shops.












	TA 1L1~LOO

(l1-17)
	Allowances of Signal Corps Expendable Supplies for Signal Field Maintenance Shops.




	TA 11-101

(11-158)
	Allowances of Signal Corps Expendable Supplies for Signal Depot Company.








	TOE 11-158D
	Signal Depot Company.












	T™ 11-—5805-—224—20P
	Repair Parts and Special Tools List, Modem Tele

Organizational Maintenance




	
	phone TA-219/U.












	TM 11-5805-224-35P
	Field and Depot Maintenance Repair Parts and Special Tools List, Modem, Tele-

-




	
	phone TA-219/U.








	TM 11-5805-240-12
	Operator's and Organizational
	Maintenance
	Manual,
	Repeater,
	Telephone AN/




	
	TCC-11.
	
	
	
	








	Field and Depot Maintenance Manual, Repeater, Telephone AN/TCC-11.
	TM 11-5805-240-35









	TM 11-5805-—245-20P
	Organizational Maintenance Repair Parts and Special Tools List, Power Supply




	
	PP-827/U.








	TM 11-5805-245-35P
	Field and Depot Maintenance Repair Parts and Special Tools List, Power Supply




	
	PP-827/U.








	TM 11-5805-248-20P
	Organizational Maintenance Repair Parts and Special Tools List, Power Supplies




	
	PP-826/U and PP-826A/U.



	TM 11-5805-248-35P
	Field and Depot Maintenance Repair Parts and Special Tools List, Power Supplies








	
	PP-826/U and PP-826A/U.




	TM 11-5805-317-20P
	Organizational Maintenance Repair Parts and Special Tools List, Terminal, Tele








	
	phone AN/TCC-7.
	




	TM 11-5805-317-35P
	Field and Depot Maintenance
	Repair Parts and Special Tools List, Terminal,



	
	Telephone AN/TCC-7.
	












	TM 11-5820—287-10
	Radio Sets AN/TRC-24,

AN/GRC-75,

AN/GRC-78,

Manual,

and

Operator's



	
	AN/GRC-81; Radio Terminal Sets AN/TRC-35, AN/GRC-76, AN/GRC-79,



	
	AN/GRC-82; Radio Relay Set AN/TRC-36; Radio Repeater Sets AN/GRC-77,



	
	AN/GRC-80, and AN/GRC-83; and Radio Set Group AN/TRA-25 and AN/





Organizational Maintenance Manual, Radio Sets AN/TRC-24, AN/GRC-75, AN/GRC-78, and AN/GRC-81; Radio Terminal Sets AN/TRC-35, AN/GRC-76, AN/GRC-79, and AN/GRC-82; Radio Relay Set AN/TRC-36; Radio Repeater Sets AN/GRC-77, AN/GRC-80, and AN/GRC-83; and Radio Set TRA-25A. TM. 11-5820—287-20 $ Group AN/TRC-25 and AN/TRA-25A.

TM 11-6625-—320-12 Operator's and Organizational Maintenance Manual, Voltmeter, Meter ME-30A/U and Voltmeters, Electronic ME-30B/U and ME-30C/U.

[image: Figure, page 566]
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CHANGE No. 4

HEADQUARTERS DEPARTMENT OF THE ARMY WASHINGTON, D.C., 18 November 1964

TM 11-2139-35, 14 November 1958, is changed as follows:

Note. The parenthetical references to previous changes (example: page 1 of C 3) indicates that pertinent material was published in that change.

Delete "and final' in the following figure captions:

Page 102, figure 56 (in separate envelope).

Page 104, figure 57 (in separate envelope).

Page 144, figure 67.

Page 148, figure 71.

Page 162, figure 78 (in separate envelope).

Page 182, figure 86 (in separate envelope).

Page 196, figure 91 (in separate envelope).

Page 199, figure 94.

Delete 'final' in the following captions:

Page 278, figure 129.

Page 280, figure 130.

Page 289, figure 131 (in separate envelope).

Page 291, figure 132.

Page 302, figure 183 (in separate envelope).

Page 316, figure 135.

(As changed by C 3, 24 Apr 64) make the following changes in the illustrations listed in the chart below:

Label each unmarked connector that is attached to the connector listed in the third column with the callout listed in the fourth column. For example: in figure 56, add P302 above the unmarked plug (on the power test cable assembly) attached to connector J9 on the SUBGROUP PANEL.










	Page 208, figure 97.

Page 211, figure 100.

Page 215, figure 108 (in separate envelope).

Page 310, figure 134.
	column

with

e

column.

above the unmarked

SUBGROUP

PANEL.
	in the fourth

the callout

listed

For example: in figure 56, add P302

(on the power test

plug

cable assembly) attached to connector J9 on the



	Page

No.
	Figure

No.
	Next to connector, plug, or jack—
	Callout for

connector on test

cable assembly




	90
	49
	Jack on test jack assembly

© Fee eee

abot
	



	
	
	Plug on test plug assembly

-
	



	92
	MDs
	9 get io id ee

ner oe he i oe
	



	
	
	P101;,P201; 2301, OR,P401
	



	93
	51
	FLOL. B20t,eF801 sOR. PA0L, Sosese
	



	
	568 and 57a
	
	



	
	
	Poul CHAN. MODE

M.D) anne 4 Oneae Se Be

Sees * ARs

2222-40-22
	



	
	
	Esa(200, VOLT.POW DR. SUPPLY)

plugassembly-qee3s
	



	
	
	Se

=

Bing on: test.
	





* This change supersedes C 3, 24 April 1964, and replaces the following Signal Corps Repaired Equipment Standards: REP-1191, Issue No. 1, 28 March 1957; REP-654, Issue No. 1, 10 January 1958; REP-1214, Issue No. 1, 13 March 1958; REP-1191, Issue No. 2, 2 June 1959; REP-1238, Issue No. 3, July 1961; and REP—1198, Issue No. 3, September 1961.










	Page

No.
	Figure

No.
	Next to connector, plug, or jack—
	Callout for

connector on test

cable assembly




	
	
	
	J302



	
	
	
	P302



	
	
	
	P309



	139
	
	
	J302



	144
	
	
	P306



	148
	
	
	J306



	155
	
	
	J304



	
	
	
	J303



	
	
	
	J303



	
	
	Jack on each test jack assembly (3 places)
	J306



	
	
	Plug on test plug assembly
	P309



	
	
	
	P3810



	
	
	
	P302



	
	
	
	J302



	
	
	P1 (connected to extension test cable assembly)
	P3803



	
	
	
	P304



	
	
	J4 on test panel

J2 on test panel
	P302



	
	
	P38 (2 places)
	J302



	
	
	Connector on measuring' set
	J201



	
	
	Jack on test jack assembly
	J306



	
	
	Plug on test plug assembly
	P309



	
	908 and 91a
	
	J302



	
	
	
	P302



	
	
	
	P3809



	199
	94
	
	J302



	
	
	
	J306



	208
	97
	
	P306



	
	
	
	J302

P306



	211
	
	
	J302



	
	
	
	P310



	
	
	
	P307



	
	
	Pl, P2, and P38 (8 places)
	J302



	
	
	rn

Plug on test plug assembly
	P309



	
	
	
	J302



	
	
	
	J302



	278
	
	
	P307



	
	
	
	P310



	
	
	
	P307



	280
	
	
	



	
	
	
	J302



	
	
	
	P310



	
	
	
	J302



	
	
	
	J303



	
	
	
	J302



	
	
	
	J302



	
	
	
	J303



	
	
	
	P307



	
	
	
	J304



	
	
	
	J305

J305



	
	
	
	P3809



	
	
	
	J302



	291
	
	
	P306



	
	
	
	J302



	
	
	
	P3802



	
	
	
	P3809



	
	
	
	J302



	310
	
	
	J301



	316
	
	
	





a Located in separate envelope.

Page 2, paragraph 1. Delete subparagraphs ec and d, (as changed by C 3, 24 Apr 64), and substitute:

c. Refer to the latest issue of DA Pam 310-4 to determine whether there are new editions, changes, or additional publications pertaining to this equipment. DA Pam 310-4 is a current index of technical manuals, technical bulletins, supply manuals (types 4, 6, 7, 8, and 9), supply catalogs (type CL), supply bulletins, lubrication orders, and modification work orders that are available through publications supply channels. The index lists the individual parts (-10, -20, -35P, etc.) and the latest changes to and revisions of each equipment publication.

d. The direct reporting, by the individual user, of errors, omissions, and recommendations for improving this manual is authorized and encouraged. DA Form 2028 (Recommended Changes to DA Publications) will be used for reporting these improvements. This form will be completed in triplicate by the use of pen, pencil, or typewriter. The original and one copy will be forwarded direct to Commanding General, U.S. Army Electronics Command, ATTN: AMSEL-MR-MCA, Fort Monmouth, Novas 07703. One information copy will be furnished to the individual's immediate super visor (officer, noncommissioned officer, supervisor, etc.).

Page 3, paragraph 2, chart (as changed by C 3, 24 Apr 64).

Make the following changes:

Item No. 12b, Differences column, line 2. Change PP-286/U to PP-826/U.

Item No. 13, Equipment column, line 2. Change PP-286/U to PP-826/U.

Page 5, paragraph 4, heading (as changed by C 8, 24 Apr 64). Change Telephone TA-219/ U to Telephone Modem TA-219/U.

Pages 92 and 98, figures 50 and 51 (as changed by C 3, 24 Apr 64).

Make the following changes:

Bracket and label the test cable assembly connected to the 200 VOLT POWER SUPPLY shown in figure 50 in the same manner as that shown in figure 51.

On both figures, below the cable of the modem and amplifier test cable assembly, delete P101, P201, P3801, OR P401. Place this callout in the box of CHAN ASSEMBLY 1, 2, 3, OR 4, adjacent to the dashed symbol for a connector.

Page 276. Delete chapter 4 (as changed by C 8, 24 Apr 64) in its entirety, except for figures 129 through 131 and figures 133 through 135, and substitute:






CHAPTER 4 — DEPOT INSPECTION STANDARDS


168. General

This chapter covers depot inspection standards for Terminals, Telephone AN/TCC-7 and AN/TCC-50. It includes instructions for testing the individual components (paras. 173- 182) and for testing the complete AN/TCC-7 and AN/TCC-50 (paras. 183-199). It also lists the test equipment and additional equipment required to perform the tests.



169. Applicability of Depot Inspection Standards

The tests outlined in this chapter are designed to measure the performance capabilities of a repaired equipment. Equipment that is to be returned to stock will meet the standards given in these tests.



170. Applicable References

a. Repair Standards. Applicable procedures of the depot making these tests and general standards for repaired electronic equipment form a part of the requirements for testing this equipment. :

b. Technical Publications. Technical publications applicable to the AN/TCC-7 and AN/ TCC-50 are listed in the appendix.

c. Modification Work Orders. Perform all applicable modification work orders (MWO's) pertaining to any of the components before making the tests. DA Pam 3810-4 lists all available MWO's.



171. Test Facilities, Test Equipment, and Additional Equipment

Dummy loads, a test signal source circuit, and metering circuits must be fabricated to perform some of the tests given in paragraphs 173 through 199. The test equipment required is listed in a below and the additional equip-, | ment in b below. The additional equipment, | except for the two 8-yf capacitors are part of Test Facilities Kit, Telephone Carrier System MK-155/TCC. Instructions for the test setups and for fabricating the dummy loads are given in the test instructions for the specific test where their use is required.



a. Test Equipment.

a Meter, Audio Level ME-71/FCC, ME-71A/FCC, or ME-71B/FCC.



b. Additional Equipment.

b Attenuator TS—402/U or TS—402A/U.

c Multimeter, Electronic ME-26/U, ME-26A/U, ME-26B/U, or ME-26C/U.

d Multimeter TS-352/U, TS—352A/U, or TS-852B/U.

e Oscilloscope OS-8/U, OS-8A/U, or OS-8B/U.

f Generator, Signal SG-71/FCC, SG-71A/FCC, or SG-71B/FCC.

g Transmission Measuring Set TS-559/FT, TS-559A/FT, TS-559B/FT, TS-559C/FT, or TS-559D/FT.

h Voltmeter. Meter ME-30A/U or Voltmeters, Electronic ME-30B/U, or ME-30C/U.









	Item
	
	




	Resistor, 67.8 ohms +1%, % watt
	5905-279-6979
	



	Resistor, 75 ohms, +1%, % watt
	5905-556-3335
	



	Resistor, 100 ohms, +1%, % watt
	5905-522-3893
	



	Resistor, 121 ohms, +1%, % watt
	5905-542-8403
	



	Resistor, 185 ohms, +1%, % watt
	5905-259-2776
	



	Resistor, 160 ohms, +5%, 2 watts
	5905-279-1948
	



	Resistor, 220 ohms, +5%, % watt
	5905-—299-2053
	



	Resistor, 301 ohms, +1%, % watt
	5905-542-9112
	



	Resistor, 500 ohms, +5%, 10 watts
	5905-100-—4969
	



	Resistor, 511 ohms, +1%, % watt
	5905-542-9789
	



	Resistor, 600 ohms, +1%, % watt
	5905—280-1143
	



	Resistor, 680 ohms, +5%, 78 watts
	5905-556-—7986
	



	Resistor, 680 ohms, +5%, % watt
	5905-195-6791
	



	Resistor, 866 ohms, +1%, % watt
	ee

5905-271-7525
	



	Resistor, 1,000 ohms, +5%, 55 watts
	5905-549-6965

ne eS
	



	Resistor, 1,000 ohms, +5%, 2 watts
	5905-256-3361
	



	Resistor, 1,300 ohms, +1%, % watt
	5905-556—4620
	



	Resistor, 1,600 ohms, +5%, 37 watts
	5905-264-9225
	



	Resistor, 2,200 ohms, +5%, % watt
	5905-279-1876
	



	Resistor, 6,800 ohms, +1%, % watt
	5905-117-4190
	



	Resistor, 7,590 ohms, +5%, % watt
	5905-280-1637
	



	Resistor, 10,000 ohms, +1%, % watt
	5905-542-8401
	



	Resistor, 26,700 ohms, +1%, % watt
	5905-556-4628
	



	Resistor, 68,100 ohms, +1%, % watt
	5905-201-8904
	



	Resistor, 100,000 ohms, +5%, % watt
	5905-196-6760
	



	1 megohm, +5%, % watt

Resistor,
	5905—-192—0390
	



	Resistor, variable, 1,500 ohms, +10%, 50 watts
	5905-158-5439
	



	Switch, toggle, SPST
	5930-—646-—4564
	RFE NOF BPON DND WOR KB eNORYO RTA BNEPDDde eR







172. General Test Conditions

The tests will be conducted under the following conditions:


	a. The equipment will be connected as directed in the appropriate test.

	b. The input power source will be 115 volts, 50 to 60 cps.

	c. The equipment will be allowed a 30-minute warmup period, unless otherwise specified before starting the tests.




	d. The tests in each section will be performed in sequence.

	e. Switch and control positions will not be changed for subsequent tests unless specifically directed.

	f. The output frequency of the SG-71(*)/ FCC is checked with the AN/TSM-16 for each frequency adjustment.

	g. Unless otherwise specified, the output level of the SG—71 (*) /FCC is checked with the ME-30(*)/U for each output level. adjustment.





Section Il. DEPOT INSPECTION STANDARDS FOR MAJOR COMPONENTS OF TERMINALS, TELEPHONE AN/TCC-—7 AND AN/TCC-50


173. Telephone Modem TA-219/U


	a. Preliminary Procedures.

	(1) Connect the equipment, as shown in figure 129, by use of signal generator SG-71(*)/FCC No. 1 and SG-71(*)/ FCC No. 2B.




	(2) Connect 600-ohm resistors between terminals A and K, B and L, C and M, and E and P of the transmission test cable assembly.

	(3) Operate the TALK-MON and SEND-MEAS switches of all channels to the vertical (nonoperate) position.




	(4) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment.

	. Channel Transmission Tests.

	(1) Connect the SG-71(*)/FCC No. 1 (carrier supply) to terminals C and M of the supply test cable assembly. Adjust the output frequency for 8 kc at an output level of 0.82 volt.




	(2) Operate the switches on the TS—402- (*)/U for 0-db attenuation. Connect the ME-30(*)/U and a 600-ohm resistor across terminals 3 and 6 of transformer T109.




	(8) Adjust the SG-—71(*)/FCC No. 2 (modulation supply) output frequency for 1 ke at an output level of —13 db. Disconnect the ME-30(*) / U and the 600-ohm resistor from terminals 3 and 6 of transformer T109.




	(4) Use jumper wires and connect terminals 3 and 6 of transformer T109 to the 2W 4WT binding posts of channel 1 (or the channel under test).




	(5) Operate the 2W-4W lever switch of the channel under test to 2W. Use the ME-30(*)/U to measure and record the output level indication across terminals A and K of the transmission test cable assembly. The output level indication will be —48 db +1.




	(6) Disconnect the jumper wire from the 2W 4WT binding posts of channel 1.




	(7) Repeat the procedures given in (1) through (6) above and adjust and connect SG—71(*)/FCC No. 1 as indicated in the chart below to test channels 2 through 4. The ME-30- (*)/U will indicate —48 db +1 for each channel.















	
	SG-71(*) /FCC No. 1



	Channel under
	
	Connections to supply

test cable assembly
	




	
	12
	
	



	
	16
	
	



	
	20
	
	






	c. Transmitting Overload Loss Tests.

	(1) Connect SG-71(*)/FCC No. 1 to terminals C and M of the supply test







	cable assembly. Adjust the output frequency for 8 kc at an output level of 0.82 volt. | |

	(2) Fabricate the SG-71(*)/FCC No .2A | circuit and connect the ME-30(*)/U and a 600-ohm resistor across terminals 3 and 6 of transformer T109. Adjust the output frequency of SG-— 71(*)/FCC No. 2 for 1 ke at an output level of 15 db.

	(3) Disconnect the ME-30(*)/U and the 600-ohm resistor from transformer T109 and connect terminals 3 and 6 of transformer T109 to the 2W 4WT binding posts of channel 1 (or the channel under test).

	(4) Use the ME-30(*)/U to measure and record the output level across terminals A and K of the transmission test cable assembly. To calculate the transmitting overload loss, subtract the ME-30(*)/U indication noted in b(5) above from the overall loss obtained in this test. The difference will be 7 db or greater.

	(5) Repeat the procedures given in (1) through (4) above and adjust and connect SG-71 (*)/FCC No. 1 as indicated in the chart (b(7) above) to test channels 2, 3, and 4.





. Receiving Tests.


	(1) Connect the equipment as shown in figure 130.

	(2) Connect the ME-30(*)/U and a 600 ohm resistor across terminals 3 and 6 of transformer T109. Operate the switches on the TS-402(*)/U for 0 db attenuation.

	(3) Adjust the SG-71(*)/FCC No. 2 output frequency for 7 ke at an output level of —5 db.

	(4) Disconnect the ME-30(*)/U and the 600-ohm resistor from transformer T109 and connect terminals 3 and 6 of transformer T109 to terminals E and P of the transmission test cable assembly.

	(5) Operate the 2W-4W lever switch of channel 1 (or the channel under test) to 4W and adjust the GAIN control completely clockwise. b




	(6) Use the ME-30(*) /U to measure and record the output level indication across the 4WR binding posts. The output level will be 2 db or greater.

	(7) Adjust the GAIN control of the channel completely counterclockwise. The output level will be at least 20 db less than the indication obtained in (6) above.

	(8) Repeat the procedures given in (2) through (7) above to adjust SG—71- (*)/FCC No. 2 as indicated in the chart below and test channels 2, 3, and 4. The output levels will be 2 db or more for channels 2 and 3, and 1 db or greater for channel 4.






	Channel under
	SG-71(*) /FCC No. 2



	test
	Output frequency (kc)
	Output level (db)
	






(9) Follow the procedures given in (2) through (8) above to adjust the SG— 71(*)/FCC No. 2 to the required channel frequencies shown in the chart below at an output level of —5 db. The output level indication at the 4WR binding posts of each channel must not be greater than 2.4 db less than the indication noted above. in (6)




	Channel
	SG-71(*) /FCC No. 2 frequency (cps)




	OOM
	



	BPP DN &
	






	(10) Disconnect terminals 3 and 6 of transformer T109 from terminals E and P of the transmission test cable assembly.

	e. Hybrid Balance Tests.

	(1) Operate the TS—402(*)/U switches for 0-db attenuation. Connect the







	ME-30(*)/U and a 600-ohm resistor across terminals 3 and 6 of transformer T109.

	(2) Adjust the SG—71(*)/FCC No. 2 output frequency for 1 ke at an output level of —3 db. Disconnect the ME-— 30(*)/U and the 600-ohm resistor from transformer T109.

	(3) Operate the CHAN MODEM switches as follows:






	Switch
	Position







	(4) Connect terminals 3 and 6 of transformer T109 to terminals C and M of the transmission test cable assembly. Connect a 600-ohm resistor between the 2W 4WT binding posts.

	(5) Connect the ME-30(*)/U_across terminals B and L of the transmission test cable assembly. The indication will be —40 db or a greater negative value.

	(6) Repeat the procedures given in (1) through (5) above and test channels 2, 3, and 4.





174. Telephone Modem TA—227/U


	a. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 56 with the following exception: Use transformer T109 (connected as shown in circuit 2B, fig. 129) in place of transformer T108 in the SG—71(*)/FCC No. 2 circuit. Connect the subgroup test cable assembly to CHAN MODEM 2 connector P2.




	(2) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment.




	(3) Adjust the TR AMP GAIN control on the SUBGROUP PANEL completely clockwise.




	(4) Connect the output of SG—71(*) /FCC No. 1 to terminals A and J of the transmission test cable assembly. Ad-







	just the output frequency for 72 kc at an output level of 0 db.

	(5) Connect the ME-30(*)/U and a 600 ohm resistor across terminals 3 and 6 of transformer T109.

	(6) Operate the TS—402(*)/U switches to provide 0-db attenuation.

	(7) Adjust the SG—71(*)/FCC No. 2 output frequency for 11 ke at an output level of —4 db.

	(8) Operate the TS—402(*)/U switches for 35-db attenuation.

	(9) Disconnect the ME-30(*)/U and the 600-ohm resistor from transformer T109 and connect jumper wires between terminals 3 and 6 of transformer T109 and terminals A and K of the subgroup test cable assembly.





. Transmission Tests.


	(1) Use the ME-30(*)/U to measure and record the output level across terminals A and L of the power test cable assembly. The indication shall be between —48.4 and —49.6 db.

	(2) Use the ME-30(*)/U to measure and record the output levels at the following points:

	(a) Across terminals K and W of the power test cable assembly.




	(b) Across the 60-108 KC OUT binding posts on the SUBGROUP PANEL chassis.




	(c) Across the 60-108 KC OUT ALT binding posts of the SUBGROUP PANEL chassis.




	(d) Across terminals T1 and R of the test plug assembly connected to the 60-108 KC OUT jack on the SUB-GROUP PANEL.




	(3) The ME-30 (*) /U indications noted in (2) (a) through (d) above will be within +1 db of the indication noted in (1) above.

	(4) Connect the subgroup test cable assembly to CHAN MODEM 1 connector P3.

	(5) Connect and adjust SG—71(*)/FCC No. 1 for the required frequency and output level of the subgroup channel



under test as shown in the chart below. Test subgroup channels 1 and 3 as outlined in (1) above.










	
	
	SG-—71(*) /FCC No. 1
	



	Subgroup

channel

under test
	Transmission test

cable assembly

terminal connections
	Frequency

(ke)
	Output level

(db)







	(6) Disconnect the jumper wires from transformer T109 and terminals A and K of the subgroup test cable assembly.

	(7) Repeat the procedures given in a(5) through (9) above to adjust the SG-71(*)/FCC No. 4 output for a 4.5-ke signal.

	(8) Connect the SG-71(*)/FCC No. 1 to terminals A and J of the transmission test cable assembly and adjust the output frequency for 72 ke at an ontput level of 0 db.

	(9) Connect the ME-30(*)/U across terminals A and L of the power test cable assembly. The output level indication will be within —2 to +1.8 db of the | indication noted in (1) above. a

	(10) Repeat the procedures given in (5) above and test subgroup channels 1 and 8. The ME-80(*)/U output level indications will be within —2 to +1.8 db of the indication noted in (1) above.

	(11) Disconnect the jumper wires from terminals 3 and 6 of transformer T109 and the subgroup test cable assembly.





c. Special Service Transmission Tests,


	(1) Connect the SG-71(*)/FCC No. 1 to terminals A and J of the transmission test cable assembly and adjust the output frequency for 72 ke at an output level of 0 db.

	(2) Connect the ME-30(*)/U and a 600 ohm resistor across terminals 3 and 6 of transformer T109.

	(3) Adjust the TS—402(*)/U switches to provide 0-db attenuation.

	(4) Adjust the SG-71(*)/FCC No. 2 output frequency for 11 ke at an output level of —4 db.




	(5) Disconnect the ME-30(*)/U and the 600-ohm resistor from transformer T109 and connect jumper wires between terminals 3 and 6 of transformer T109 and the SPECIAL SERVICE 2 IN binding posts.

	(6) Operate the SPECIAL SERVICE 2 switch to SPL SERV.

	(7) Connect the ME-30(*)/U across terminals A and L of the power test cable assembly. The output level indication will be within +2 db of that noted in b(1) above.

	(8) Connect and adjust SG—71(*)/FCC No. 1 for the required frequency as shown in the chart below, at an output level of 0 db. Follow the procedures given in (1) through (7) above and test SPECIAL SERVICE subgroups 1 and 3.
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	Cand L
	
	



	
	D and E
	
	






	(9) Disconnect SG—71(*)/FCC No. 2 from the subgroup test cable assembly.

	d. Transmission Carrier Leak Tests.

	(1) Connect and adjust the SG-—71(*)/ FCC No. 1 to the required subgroup channel frequency as shown in the chart below at an output level of 0 db.















	
	SG-71(*) /FCC No. 1



	Subgroup channel

under test
	Transmission test cable

assembly terminal
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	Frequency (kc)
	







	(2) Connect Audio Level Meter ME-71- (*)/FCC across terminals A and L of the power test cable assembly.

	(3) Measure the carrier leak on each of the subgroup channels; use the SG—




	71(*)/FCC No. 1 subgroup channel frequency and terminal connections. The carrier leak level for each subgroup channel will not be greater than —85 db.

	(4) Disconnect the ME-71(*)/FCC from the power test cable assembly.





e. Receiving Tests.


	(1) Connect the equipment as shown in figure 57 with the subgroup test cable assembly connected to CHAN MO-DEM 2 connector P2.

	(2) Connect the output of SG—71(*) /FCC No. 1 to terminals A and J of the transmission test cable assembly. Adjust the output frequency for 72 kc at an output level of 0 db.

	(3) Connect the ME-30(*)/U and a 135 ohm resistor across terminals 1 and 2 of transformer T107. Operate the switches of the TS—402(*)/U for 0 db attenuation.

	(4) Adjust the output frequency of SG-— 71(*)/FCC No. 2 for 83 ke at an output level of —7.8 db.

	(5) Disconnect the ME-30(*)/U and the 135-ohm resistor from transformer T107 and connect terminals 1 and 2 of transformer T107 to terminals H and R of the transmission test cable assembly.

	(6) Operate the TS-—402(*)/U switches for 5-db attenuation and adjust the DEM 2 GAIN control on the SUB-GROUP PANEL completely clockwise.

	(7) Use the ME-30(*)/U to measure and record the output level across terminals E and P of the subgroup test cable assembly. The indication will be 5.2. db +8.

	(8) Adjust the DEM 2 GAIN control completely counterclockwise. The ME-30(*)/U will indicate —7 db +8.

	(9) Adjust the DEM 2 GAIN control completely clockwise, disconnect terminals 1 and 2 of transformer T107 from H and R of the transmission test cable assembly and reconnect terminals 1 and 2 to the 60-108 KC IN binding posts.




	(10) Measure the output level across terminals E and P of the subgroup test cable assembly. The output level indication will be within +0.6 db of the indication noted in (7) above.

	(11) Disconnect terminals 1 and 2 of transformer T107 from the 60-108 KC IN binding posts and reconnect terminals 1 and 2 to terminals T1 and R of the test plug assembly. Connect the plug of the test plug assembly into the 60-108 KC IN jack on the SUB-GROUP PANEL.

	(12) Measure the output level across terminals E and P of the subgroup test cable assembly. The output level will be within +0.6 db of the indication recorded in (7) above.

	(13) Disconnect terminals 1 and 2 of transformer T107 from terminals T1 and R of the test plug assembly.

	(14) Operate the TS-—402(*)/U switches for 0-db attenuation and connect the ME-30(*)/U and a 135-ohm resistor across terminals 1 and 2 of transformer T107.

	(15) Adjust the SG—71(*)/FCC No. 2 output frequency for 76.5 ke at an output level of —7.8 db.

	(16) Disconnect the ME-30(*)/U and the 135-ohm resistor from transformer T107 and connect terminals 1 and 2 by




	of transformer T107 to terminals H and R of the transmission test cable assembly.

	(17) Operate the SPECIAL SERVICE 2 switch to SPL SERV and measure the output level across the SPECIAL SERVICE 2 OUT binding posts. The output level will be +1.8 db of the indication noted in (7) above.

	(18) Connect the plug of the test plug assembly to the DEM 2 OUT jack. Measure and record the output level across terminals T1 and R of test plug assembly. The output level will be +1.8 db of the indication noted in (7) above.

	(19) Connect the subgroup test cable assembly to CHAN MODEM 1 connector P8 and SG—71(*)/FCC No. 1 to terminals C and L of the transmission test cable assembly.

	(20) Connect the SG—71(*)/FCC No. 1 to terminals C and L of the transmission test cable assembly and adjust the output frequency for 56 kc at an output level of 0 db.

	(21) Perform the procedures given in (3) through (7) above; use the SG-71- (*)/FCC No. 2 frequencies and DEM 1 GAIN control positions shown in the chart below to test subgroup channel












	Test No.
	DEM 1 GAIN control position
	SG-71(*) /FCC No. 2

frequency (ke)
	ME-30(*) /U indication (db)




	
	
	67
	Sel torons



	
	
	67
	At least 9.5 db less than

test No. 1 above.



	
	
	60.5
	4.9 to 8.5






	(22) Repeat the procedures given in (17) and (18) above and test the SPE-CIAL SERVICE 1 OUT binding posts and the DEM 1 OUT jack.

	(23) Connect the subgroup test cable assembly to CHAN MODEM 8 connect-OrenP ly

	(24) Connect the output of the SG—71(*)/ FCC No. 1 to terminals D and E of the




	transmission test cable assembly. Adjust the output frequency for 88 kc at an output level of 0 db.

	(25) Perform the procedures given in (3) through (7) above; use the SG-71- (*)/FCC No. 2 frequencies and DEM 3 GAIN control positions shown in the chart below to test subgroup channel 3.












	Test No.
	DEM 3 GAIN control position
	SG-71(*) /FCC No. 2

frequency (kc)
	ME-30(*) /U indication (db)




	
	
	99
	1.2 to 7.2



	
	
	99
	At least 9.5 db less than

test 1 above.



	
	
	92.5
	2.4 to 6





(26) Repeat the procedures given in (17) and (18) above to test the SPECIAL SERVICE 3 OUT binding posts and the DEM 3 OUT jack.



175. Amplifier-Pilot Regulator AM-707/TCC-7


	a. Preliminary Procedures.

	(1) Interconnect the 200 VOLT POWER SUPPLY, the JUNCTION PANEL, the GROUP PANEL, and the signal generator circuits as shown in figure 131.




	(2) Strap terminals J to P and E to F on the supply test cable assembly.




	(8) Connect a carrier supply test cable assembly to connector P103 of the JUNCTION PANEL.




	(4) Connect a carrier test cable assembly to connector P104 of the JUNCTION PANEL.




	(5) Connect the junction panel test cable assembly with a 135-ohm resistor connected across terminals 1 and 2 to connector J103 of the JUNCTION PANEL.




	(6) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment.




	(7) Operate the CABLE REELS TO FIRST AN/TCC-11 TR switch to 23.




	(8) Connect the SG-—71(*)/FCC No. 1 output to terminals H and R of the subgroup test cable assembly and adjust the output for 120 ke (carrier frequency) at an output level of 0 db.




	(9) Operate the TS-402(*)/U switches for a 0-db attenuation.




	(10) Connect a 135-ohm resistor between terminals 1 and 2 of transformer T107 and adjust the SG-—71(*)/FCC No. 2 output for 60 ke at an output







	level of 8 db measured across the 135 ohm load.

	(11) Disconnect the 135-ohm resistor from the output of transformer T107 and connect terminals 1 and 2 of transformer T107 to terminals A and L of the carrier test cable assembly connected to the TO SUBGROUP PAN-EL connector P104.

	(12) Operate the TS—402(*)/U switches to provide 42-db attenuation.

	b. Carrier Transmission, Transmitting Direction.

	(1) Measure and record the output level across terminals 1 and 2 of the junction panel test cable assembly. The output level will be —8 db +2.




	(2) Disconnect terminals 1 and 2 of transformer T107 from terminal A and L of the carrier test cable assembly. Follow the procedures in a(9) through (12) above to adjust the output of the SG—71(*)/FCC for 108 ke then 83 kc. Measure the output level for each test frequency as indicated in (1) above.




	(3) Connect the test plug assembly to the TR AMP OUT jack on the GROUP PANEL. The output level will be —40 db +2. Disconnect the test plug assembly.




	(4) Disconnect the output of transformer T107 from terminals A and L of the carrier test cable assembly and connect the output of transformer T107 to the SPECIAL SERVICE 60-108 KC IN binding posts on the GROUP PANEL chassis. Operate the SPL SERV 60-108 KC switch to SPL SERV.




	(5) Operate the TS—402(*)/U switches to provide 0-db attenuation. Measure the







	output level across terminals 1 and 2 of the junction panel test cable assembly. The output level will be —8 diigsk2.

	(6) Operate the SPL SERV 60-108 KC switch to REGULAR.

	(7) Disconnect terminals 1 and 2 of transformer T107 from the SPECIAL SERVICE 60-108 KC IN binding posts and follow the procedures in a (9) and (10) above to adjust the output of the SG—71(*)/FCC No. 2 for 28 ke. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107. Connect terminals 1 and 2 of transformer T107 to the SPE-CIAL SERVICE 12-60 KC IN binding posts on the SUBGROUP chassis.

	(8) Operate the SPL SERV 12-60 KC switch on the panel to SPL SERV and measure the output level across terminals 1 and 2 of the junction panel test cable assembly. The output level will be —8 db +2.

	(9) Operate the SPL SERV 12-60 KC switch to REGULAR and follow the procedures given in a(9) and (10) above to adjust the output of the SG— 71(*)/FCC No. 2 for 68 ke.

	(10) Operate the TS—402(*)/U switches to provide 35-db attenuation and disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107.

	(11) Connect terminals 1 and 2 of transformer T107 to terminals H and J of the carrier supply test cable assembly connected to the TO CARRIER SUP-PLY PANEL connector P103.

	(12) Measure the output level across terminals 1 and 2 of the junction panel test cable assembly. The output level will be —7.5 db +1.5.

	c. Order Wire Transmission Circuit Tests.

	(1) Repeat the procedures given in a(9) and (10) above to adjust the SG-— 71(*)/FCC No. 2 output for 1 kc.




	(2) Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T-107 and connect terminals 1 and 2 of transformer T107 to terminals 1 and







	2 of the junction panel test cable assembly.

	(3) Disconnect the carrier test cable assembly from connector P104 and con- | nect it to connector P101 of the JUNCTION PANEL.

	(4) Connect a 600-ohm resistor across terminals L and M of the carrier test cable assembly connected to connector P101. Measure the output level across the 600-ohm resistor. The output level will be —7.5 db +1.5.

	(5) Disconnect the 135-ohm resistor from terminals 1 and 2 of the junction panel test cable assembly and connect it between terminals 3 and 4 of the junction panel test cable assembly.

	(6) Connect a 600-ohm resistor across terminals F and S of the carrier test cable assembly connected to connector P101 of the JUNCTION PANEL. Measure the output level across the 600-ohm resistor. The output level will be —10.5 db +1.5.

	d. Carrier Transmission, Receive Direction.

	(1) Repeat the procedures given in a(9) and (10) above to adjust the SG—71- (*)/FCC No. 2 output frequency for 68 kc.




	(2) Disconnect the 135-ohm resistors from terminals 1 and 2 of transformer T107 and terminals 3 and 4 of the junction panel test cable assembly.




	(3) Connect terminals 1 and 2 of transformer T107 to terminals 3 and 4 of the junction panel test cable assembly.




	(4) Operate the CABLE REELS TO FIRST AN/TCC-11 REC switch to 23 and the REGULAR switch to MAN.




	(5) Adjust the BULGE ADJ 28 KC and the SLOPE ADJ 12 KC controls to




	(6) Connect a voltage divider network (fig. 131) consisting of a 10,000-ohm and a 135-ohm resistor connected in series (the 10,000-ohm resistor connects to terminal T1) between terminals T1 and R of the test plug assembly.







	(7) Connect the plug of the test plug assembly to the REC IN jack on the GROUP PANEL. Measure the output level across the 135-ohm voltage divider resistor. The output level will be —47 db +1.

	(8) Disconnect the voltage divider resistors from the test plug assembly and connect the plug of the test plug: assembly to the REC AMP 1 OUT jack on the GROUP PANEL.

	(9) Adjust the FLAT ADJ 68 KC control completely clockwise. Connect the ME-30(*)/U across terminals T1 and R of the test plug assembly and operate the TS—402(*)/U switches for an output level of —40 db.

	(10) Adjust the FLAT ADJ 68 KC control completely counterclockwise. The output level will be —48 db or a greater negative value.

	(11) Operate the TS—402(*)/U switches to provide 23-db attenuation and adjust the FLAT ADJ 68 KC control until an output level of —40 db is obtained on the ME-30(*)/U.

	(12) Connect the plug of the test plug assembly to the REC AMP 2 OUT jack on the GROUP PANEL. Connect the ME-30(*)/U across terminals T1 and R of the test jack assembly. Adjust the MAN REG OUTPUT control for an output level of —40 db.

	(13) Repeat the procedures given in a(9) and (10) above to adjust the SG-71(*)/FCC output frequency for 12 ke.

	(14) Operate the TS—402(*)/U_ switches to provide 23-db attenuation. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminls 1 and 2 of transformer T107 to terminals 3 and 4 of the junction panel test cable assembly.

	(15) Connect the plug of the test plug assembly to the REC AMP 2 OUT jack of the GROUP PANEL. Measure the output level across terminals T1 and R of the test plug assembly. The output level will be —46.7 db +3.




	(16) Repeat the procedures given in (13) through (15) above; use a test frequency of 28 ke. The output level will be —45 db +2.

	(17) Repeat the procedures given in (13) through (15) above; use a test frequency of 60 ke. The output level will be —41 db +2.

	(18) Repeat the procedures given in a(9) and (10) above to adjust the SG-— 71(*)/FCC No. 2 output frequency for 12 ke.

	(19) Operate the TS—402(*)/U switches to provide 23-db attenuation. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminals 1 and 2 of the transformer to terminals 3 and 4 of the junction panel test cable assembly.

	(20) Connect a subgroup test cable assembly to connector Pl of the GROUP PANEL. Connect a 135-ohm resistor between terminals H and R of the subgroup test cable assembly.

	(21) Adjust the DEM GAIN control on the GROUP PANEL chassis completely clockwise. Measure and record the output level across terminals H and R of the subgroup test cable assembly. The output level will be —11.5 db = 20),

	(22) Repeat the procedures given in (18) through (21) above; use a test frequency of 28 ke. The output level indication will be 1.9 db +1.5 greater than the output level noted in (21) above.

	(23) Connect the plug of the test plug assembly to the DEM OUT jack of the GROUP PANEL. The output level measured across terminals T1 and R of the test plug assembly will be the same as noted in (22) above.

	(24) Disconnect the test plug assembly and measure the output level across the DEM OUT binding posts. The output level will be the same as that noted in (22) above.

	(25) Repeat the procedures given in (18) through (21) above; use a test fre-




	quency of 60 ke. The output level will be within 5.5 db +2 of that noted in (21) above.

	(26) Connect a carrier supply test cable assembly, with a 135-ohm resistor connected between terminals D and R to connector P102 of the JUNC-TION PANEL.

	(27) Repeat the procedures given in a(9) and (10) above to adjust the SG-—71- (*)/FCC No. 2 output frequency for 65 ke.

	(28) Operate the TS—402(*)/U switches to provide 4-db attenuation. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminals 1 and 2 of transformer T107 to terminals D and R of the carrier supply test cable assembly connected to connector P102 of the JUNCTION PANEL.

	(29) Connect the plug of the test plug assembly to the REC AMP 1 OUT jack of the GROUP PANEL. Measure the output level across terminals T1 and R of the test plug assembly. The output level will be —42.3 db +2.

	(30) Disconnect the test plug assembly.

	e. Carrier Tests. Transmission Looped Circutt

	(1) Connect a carrier supply test cable assembly to connector P103 of the JUNCTION PANEL.




	(2) Repeat the procedures given in a(9) and (10) above to adjust the SG-71- (*)/FCC No. 2 output frequency for 68 ke at an output level of —8 db.




	(3) Operate the TS—402(*)/U switches to provide 35-db attenuation. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminals 1 and 2 of transformer T107 to terminals H and J of the carrier supply test cable assembly connected to connector P1038 of the JUNCTION PANEL.




	(4) Connect a strap between terminals 1 and 3 and between terminals 2 and 4 of the junction panel test cable assembly.






(5) Operate the CABLE REELS TO FIRST AN/TCC-11 TR and REC switches to 11.

| |


	(6) Connect the plug of the test plug assembly to the TR AMP OUT jatk on the GROUP PANEL. Measure the output level across terminals T1 and R of the test plug assembly. The output level will be —-40 db +2.

	(7) Connect the plug of the test plug assembly to the REC AMP 1 OUT jack of the GROUP PANEL. Connect the ME-30(*)/U across terminals T1 and R of the test plug assembly. Adjust the FLAT ADJ 68 KC control of the GROUP PANEL chassis until an output level of —40 db is +0.2 is obtained.

	(8) Connect the plug of the test plug assembly to the REC AMP 2 OUT jack and operate the REGULATOR switch to AUTO. Adjust the AUTO REG OUTPUT control completely counterclockwise. The output level will be —48.5 db +2.5.

	(9) Adjust the AUTO REG OUTPUT control clockwise until an output level of —40 db +0.2 is obtained.

	(10) Connect the TS-352(*)/U across the REG VOLTS jacks J1 and J2 on the regulator and alarm Z6_ subchassis. The TS-352(*)/U will indicate 3.5 volts de +0.5.

	(11) Operate the ALARM TEST switch on the regulator and alarin Z6 subchassis to 2 LOW and the ALARM CUT OFF switch on the panel to NORMAL. Adjust the ADJ LOW control completely counterclockwise, then slowly clockwise until the audible alarm sounds and the LOW ALARM. indicator lights.

	(12) Operate the ALARM CUT OFF switch to LOW. The audible alarm will be silenced. Operate the ALARM TEST switch to NORMAL. The LOW ALARM indicator will extinguish and the audible alarm will sound. Operate the ALARM CUT OFF switch to NORMAL. The audible alarm will be silenced.




	(13) Operate the ALARM TEST switch to 1 HIGH and adjust the ADJ HIGH control completely counterclockwise, then slowly clockwise until the audible alarm sounds and the HIGH ALARM indicator lights.

	(14) Operate the ALARM CUT OFF switch to HIGH. The audible alarm will be silenced. Operate the ALARM TEST switch to NORMAL. The HIGH ALARM indicator will extinguish and the audible alarm will sound. Operate the ALARM CUT OFF switch to NORMAL. The audible alarm will be silenced.

	(15) Connect a 10-ohm resistor between terminals F and P of the subgroup test cable connected to connector P2 of the GROUP PANEL. The output level measured across the 10-ohm resistor will be —0.5 db +3.

	(16) Operate the TS-—402(*)/U switches to provide 30-db attenuation. Connect the plug of the test plug assembly to the REC AMP 2 OUT jack on the GROUP PANEL. The output level measured across terminals T1 and R of the test plug assembly will be —40 db +1.4. Record this indication.

	(17) Operate the TS—402(*)/U switches to provide 42-db attenuation. The output level across terminals Tl and R of the test plug assembly will not decrease more than 1.7 db from the output level obtained (16, above).

	(18) Operate the TS—402(*)/U switches to provide 35-db attenuation. Operate the REGULATOR switch to MAN and connect the ME-30(*)/U across terminals T1 and R of the test plug assembly. Adjust the MAN REG OUTPUT control for an output level of —40 db +0.2.

	(19) Connect the plug of the test plug assembly to the TR 62 KC jack of the GROUP PANEL. Connect a 135 ohm resistor across terminals T1 and R of the test plug assembly and measure the output level across the resistor. The output level will be —29.6 db as




	(20) Connect the plug of the test plug assembly to the REC 62 KC jack of the GROUP PANEL. Measure the output level across terminals Tl and R of the test plug assembly. The output level will be —25.8 db +2. Disconnect the 135-ohm resistor from terminals T1 and R of the test plug assembly.

	(21) Repeat the procedures given in a(9) and (10) above to adjust the SG-71 (*) FCC No. 2 output frequency for 12 ke at an output level of —8 db.

	(22) Operate the TS—402(*)/U switches to provide 30-db attenuation. Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminals 1 and 2 of transformer T107 to SPECIAL SERVICE 12-60 KC IN binding posts on the GROUP PANEL chassis.

	(23) Connect a 135-ohm resistor across the SPECIAL SERVICE 12-60 KC OUT binding posts. Operate the SPL SERV 12-60 KC switch to SPL SERV.

	(24) Operate the TS—402(*)/U switches to provide 0-db attenuation and measure the output level across terminals T1 and R of the test plug assembly. The output level will be —10.2 db +2.5.

	(25) Connect the plug of the test plug assembly to the SPL SERV 12-60 KC IN jack and measure the output level across terminals Tl and R of the test plug assembly. The output level will be —2 db +1.

	(26) Repeat the procedures given in (21) through (24) above; use a test frequency of 28 kc. The output level will be —9.8 db +2.5.

	(27) Repeat the procedures given in (21) through (24) above; use a test frequency of 60 ke. The output level will be —10.3 db +38.

	(28) Operate the SPL SERV 12-60 KC switch to REGULAR.

	(29) Repeat the procedures given in a(9) and (10) above to adjust the SG—71 (*)/FCC No. 2 output frequency for 83 ke at an output level of —8 db.




	(30) Disconnect the 135-ohm resistor from terminals 1 and 2 of transformer T107 and connect terminals 1 and 2 of transformer T107 to the SPECIAL SERVICE 60-108 KC IN binding posts. Operate the SPL SERV 60-108 KC switch to SPL SERV and connect the plug of the test plug assembly to the SPL SERV 60-108 KC IN jack. The output level measured across terminals T1 and R of the test plug assembly will be —13 db +2.

	(31) Connect the ME-30(*)/U and a 135 ohm resistor across terminals Tl and R of the test plug assembly. Connect the plug of the test plug assembly to the DEM OUT jack. Adjust the DEM GAIN control completely clockwise. The output level will be —3.7 db +3. Record this indication.

	(32) Connect the ME-30(*)/U and the 135-ohm resistor across the SPECIAL SERVICE 60-108 KC OUT binding posts. The output level will be within 0.3 db of the output level recorded in (31) above. Operate the DEM GAIN control completely counterclockwise. The output level will be reduced at least 10 db.

	(33) Repeat the procedures given in a(9) and (10) above to adjust the SG—71 (*)/FCC No. 2 output frequency for 68 ke at an output level of —8 db.

	(34) Operate the TS—402(*)/U switches to provide 35-db attenuation. Disconnect the 135-ohm resistor from transformer T107 and connect terminals 1 and 2 of transformer T107 to terminals H and J of the carrier supply test cable assembly connected to connector P103.

	(35) Connect the ME-30(*)/U across terminals T1 and R of the test. plug assembly and connect the plug of the test




	plug assembly to the REC IN jack on the GROUP PANEL.

	(386) Operate the CABLE REELS TO FIRST AN/TCC-11 TR and REC switches as follows: TR switch to 23 and REC switch to 2. Simultaneously operate both switches, one position at a time, throughout their numerical ranges and note the output level at each position. The output level will vary not more than 0.5 db for each switch position.

	(37) Repeat the procedures given in a(9) and (10) above to adjust the SG—71 (*)/FCC No. 2 output frequency for 12 ke at an output level of —8 db.

	(38) Operate the switches on the TS-402 (*)/U to provide 35-db attenuation. Connect the ME-30(*)/U across terminals T1 and R of the test plug assembly and connect the plug of the test plug assembly to the REC AMP 1 OUT jack of the GROUP PANEL.

	(39) Operate the CABLE REELS TO FIRST AN/TCC-11 TR and REC switches to 11. Adjust the SLOPE ADJ 12 KC and the BULGE ADJ 28 KC controls to —5. Operate the TS-402(*)/U switches for an output level of —44 db +0.5. Adjust the SLOPE ADJ 12 KC control to +5. The output level will be —32 db or less negative value.

	(40) Repeat the procedures given in (37) through (39) above with the following exceptions: The SG—71(*)/FCC No. 2 output frequency is adjusted for 28 ke and the BULGE ADJ 28 KC control is operated to +5 in place of the SLOPE ADJ 12 KC control. The 28-ke output level will increase to —38 db or a less negative value.



means of REC CABLE REELS TO FIRST AN/TCC-11 controls $5 to simulate the transmission loss through 0 to 21 reels of cable in steps of 3 cable reels. The network is used to build out the cable section to the first Telephone Repeater AN/TCC-11 to a total of 23 reels.


	'Flat network. The flat network is arranged as a bridged-T pad. The (2) FLAT.ADJ 68 KC control is a double © variable resistor, adjustable to provide a flat loss to the received signals.

	Slope network Z4. Slope network Z4 compensates for the slope variation (68-ke loss minus 12-ke loss) of the line. Figure 10 shows attenuation characteristics of slope network Z4 for various settings of the SLOPE ADJ 12 KC control. (3 —

	Bulge network Z3. Bulge network Z3 compensates for the bulge variation (68-ke loss minus 28-kce loss after the slope has been reduced to 0 db) of the line. Figure 11 shows the at- (4)




	tenuation characteristics of bulge network Z3 for the various settings of the BULGE ADJ 28 KC control.

	Delay equalizer HQ3. Delay equalizer EQ3 improves the delay distortion in the frequency band from 15 to 45 ke in the 12- to 60-kc special service circuit (fig. 7). The delay equalizer corrects for the delay distortion of the high-pass sections of high-pass, low-pass filter FL102 in the JUNC-TION PANEL (fig. 17). (5)

	Basic equalizer HQ2. Basic equalizer EQ2 corrects for variations in attenu- 'ation through 534 miles of spiralfour cable. Figure 12 shows the frequency attenuation characteristic of the spiral-four cable end of basic equalizer EQ2. The two curves are complementary and add up to uniform attenuation at all frequencies. When the temperature is other than a mean temperature of 45° F., the cable attenuation characteristic and _ basic (6)



[image: Figure, page 583]

Figure 12. Spiral-four cable and equalizer EQ2, attenuation characteristics.

[image: Figure, page 584]
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176. Telephone Test Set TS—760/TCC-7 (Part of Receiver-Transmitter Test Set Group OA-443/TCC-7)


	. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 1382.1.




	(2) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment. .




	. SEND Indicator Operation Tests.

	(1) Operate the SEND switch on the TEST PANEL to 65 KC TR OR FAULT TEST, and then to 65 KC REC. The SEND indicator will light in both positions.




	(2) Operate the SEND switch to CHECK GAIN CHECK HF. The SEND indicator will not light.




	. MEASURE Switch Operation Tests.

	(1) Operate the MEASURE switch on the TEST PANEL to 200 VOLTS.




	(2) Adjust the power supply 200V ADJ control for 0O-db indication on the TEST PANEL meter.




	(3) Use the TS—352(*)/U to measure the voltage across terminals V (+) and J (—) of the power test cable assembly. The TS-352(*)/U will indicate 200 volts de.+7.




	(4) Operate the MEASURE switch on the TEST PANEL to 600 VOLTS. No indication is obtained on the TEST PANEL meter.




	(5) Operate the power supply AC POWER switch to OFF. Connect a jumper wire between terminals A and V of the power test cable assembly.







	(6) Operate the power supply AC POWER switch to ON. The TEST PANEL meter will indicate 0 db.

	d. Nonselective Measurement Tests.

	(1) Operate the MEASURE switch on the TEST PANEL to TRANSMISSION and the MEASURE SELECTIVE switch to OFF.




	(2) The test positions of the MEASURE NON-SELECTIVE switch are shown in the chart in (e) below (col. 1) for each test. Before performing the test for each position of the MEASURE NON-SELECTIVE switch, perform the following:

	(a) Disconnect the TEST PANEL measure cord W1 and plug Pl from the test signal source circuit (fig. VS? 1).




	(b) Operate TS—402(*)/U switches for 0-db attenuation.




	(c) Adjust the SG—71(*)/FCC output to indicate the required frequency (col. 2) and the output level (col. o)%




	(d) Operate the TS-—402(*)/U switches to provide the TS—402(*)/U attenuation (col. 4) required.




	(e) Reconnect the TEST PANEL measure cord W1 and plug P1 to the test signal source circuit. The TEST PANEL meter indication for each test position of the MEASURE NON-SELECTIVE switch will be within the limits shown in column



















	MEASURE NON-SELECTIVE

switch position
	SG-71(*) /FCC
	TS-402(*) /U

attenuation (db)
	TEST PANEL meter

indication (db)




	(1)
	Frequency

(2)
	Output level (volts)

(3)
	(4)
	(5)



	CHECK 1 KC CHECK HF
	68 ke +100 eps
	F
	
	+0.1



	GRP DEM

OUT
	68 ke +100 cps
	
	
	



	
	68 ke +100 cps
	
	
	



	
	68 ke +100 cps
	
	
	



	
	1 ke +100 cps
	
	
	



	
	1 ke +100 eps
	
	
	



	
	1 ke-+100 cps
	
	
	I+ ° or



	
	1 ke +100 .cps
	
	
	



	SUB GRP MOD IN
	7 ke +100 eps
	
	
	



	SUB GRP MOD IN
	19 ke +100 cps
	
	
	



	FAULT TEST
	83 ke +100 cps
	
	
	



	FAULT TEST
	91 ke +100 cps
	
	
	



	
	99 ke +100 cps
	
	
	$s oocooeooocoesosoo



	
	120 ke +100 cps
	
	
	







e. Meter Scale Tests.


	(1) Operate the MEASURE NON-SE-LECTIVE switch on the TEST PANEL to CHECK 1 KC CHECK HF.

	(2) Operate the TS—402(*)/U switches for 46-db attenuation.

	(3) Adjust the SG—71(*)/FCC output frequency for 68 ke at an output level of 0 db on the TEST PANEL meter.

	(4) Operate the TS-402(*)/U switches in 1-db steps (as shown in the chart below) to provide attenuation losses from 39 to 53 db. At each setting (col. 1), the indication on the TEST PANEL meter will be within the limits shown in column 2 of the chart.










	TS-402(*) /U

attenuation (db)
	TEST PANEL meter

indication (db)








f. ATTENUATOR Switch Operation Tests.


	(1) Operate the MEASURE NON-SE-LECTIVE switch on the TEST PANEL to CHECK 1 KC CHECK HF.

	(2) Operate the TS—402(*)/U switches to provide 46-db attenuation.

	(8) Adjust the SG—71(*)/FCC output frequency for 68 kc at an_output level of 0 db on the TEST PANEL meter.

	(4) Depress and hold the 5 db pushbutton of the ATTENUATOR switch on the TEST PANEL; then operate the TS-—402(*)/U switches to provide 41 db attenuation. The TEST PANEL meter will indicate 0 db +0.5.

	(5) Operate the TS—402(*)/U switches to provide 46-db attenuation and release




	the 5 db pushbutton of the ATTENU-ATOR switch.

	(6) Depress and hold the 10 db pushbutton of the ATTENUATOR switch; then operate the TS—402(*)/U switches to provide 36-db attenuation. The TEST PANEL meter will indicate 0 db +0.5.

	(7) Operate the TS—402(*)/U switches to provide 46-db attenuation, and release pushbutton of the ATTENUA-TOR switch.

	(8) Depress and hold the 20 db pushbutton of the ATTENUATOR switch; then operate the TS—402(*)/U switches to provide 26-db attenuation. The TEST PANEL meter will indicate 0 db +0.5.

	(9) Operate the TS—402(*) /U switches to provide 46-db attenuation and release the pushbutton of the ATTENUATOR switch.

	(10) Disconnect TEST PANEL measure cord W1 and plug Pl from the test signal source circuit and operate the TS-—402(*)/U switches to provide 0 db attenuation.





g. FINE TUNE Control Range Tests.

(1) Operate the following switches and control of the TEST PANEL to the positions indicated below:








	Switch
	Position




	2222

MEASURE NON
	



	SELECTINV Ba
	OFF



	MEASURE SELECTIVE CHECK
	GAIN



	55-00 ee

FINE TUN Eee

2022
	Completely



	
	clockwise






	(2) Adjust the SG—71(*)/FCC output frequency for 68 kc +25 eps at an output level of 0.775 volt.

	(3) Operate the TS—402(*)/U switches to provide 46-db attenuation, and reconnect TEST PANEL measure cord W1 and plug P1 to the signal source circuit.

	(4) Adjust the COARSE TUNE control for maximum indication on the TEST PANEL meter.

	(5) Operate the FINE TUNE control completely counterclockwise.

	(6) Adjust the SG-71(*)/FCC frequency for maximum indication on the TEST PANEL meter. The output frequency will be between 70 and 71 kc. ! |




	

	for maximum indication on the TEST perform the following procedures:




	(1) Operate the TS-402(*)/U switches to signal source circuit. the FINE TUNE control for maxi- provide 0-db attenuation. mum indication on the TEST PANEL ita patele bi (3) Adjust the SG-71(*)/FCC output to

	

	provide 45-db attenuation, and the (col. 4). GAIN f indicati 0-db ae hg Ban RANA AL gN of (5) Reconnect TEST PANEL measure

	cord W1 and P1 plug, to the test sig- (4) Operate the TS-—402(*)/U_ switches nb nal source circuit. to provide 46-db attenuation, and adjust the FINE TUNE control for a (6) Adjust the FINE TUNE control for a

	meter. below.




	(7) Adjust the FINE TUNE control on i. Sensitivity of Circuit for Selective Measthe TEST PANEL to midposition. wrement Tests. The test positions for the Adjust the SG—71(*)/FCC output MEASURE SELECTIVE switch are shown in frequency for 68 kc +25 eps at an the chart in (6) below (col. 1) for each test output level of 0.775 volt. to be performed. Before performing each (8) Adjust the COARSE TUNE control MEASURE SELECTIVE switch position test,

	PANEL meter. (1) Disconnect TEST PANEL measure h. GAIN Control Range Tests. cord W1 and plug P1 from the test

	provide 47-db attenuation and adjust (2) Operate the TS—402(*)/U switches to




	(2) Adjust the GAIN control for a 0-db pr BS SAN BN leet a indication on the TEST PANEL URE OI aA a




	meter. (4) Operate the TS—402(*)/U switches to (3) Operate the TS—402(*)/U switches to provide the TS—402(*)/U attenuation

	







	maximum indication on the TEST maximum indication on the TEST PANEL meter. PANEL meter. The TEST PANEL (5) Operate the GAIN control for an in- meter indication for each test will be dication of 0 db on the TEST PANEL within the limits shown in column 5
















	
	
	Signal generator
	
	



	MEASURE SELECTIVE

switch position

(1)
	Frequency

(ke +100 eps)

(2)
	Output level

(volts)

(3)
	TS-402(*) /U

attenuation (db)

(4)
	TEST PANEL meter

indication (db)

(5)




	
	68
	0.775
	
	



	
	
	
	
	oeoooocooqoococ





a MEASURE NON-SELECTIVE switch must be operated to GRP PANEL.



j. HF Oscillator Frequency Tests. switch and chassis ground.


	

	(2) Connect the AN/TSM-16 between (4) Operate the SEND and FAULT TEST




	oe (8) Operate the HF (internal), 65 KC (1) Disconnect TEST PANEL measure TR OR FAULT TEST (internal), and CORO a band: RUca hettom, the yest 65 KC REC controls of the TEST eT Reese PANEL to their midpositions.

	terminal 6, section 1 of the SEND switches on the TEST PANEL as in-








dicated in the chart below (cols. 1 and 2). The AN/TSM-16 will indicate

within the limits shown in the Frequency column of the chart.



k. HF Control Range Tests.

(1) Operate the following TEST PANEL switches to the positions indicated:


	(2) Connect TEST PANEL measure cord W1 and plug Pl to the CHECK HF jack on the TEST PANEL. Operate the HF control completely clockwise. The TEST PANEL meter will indicate 4 db or greater.

	(3 Operate the HF control completely counterclockwise. The TEST PANEL meter will indicate —2.5 db or a greater negative value.

	(4) Adjust the HF control for a 0-db indication on the TEST PANEL meter.





l. Check of TO 712/TCC-11 TEST Connector J5 Connections.


	(1) Connect the test jack assembly to terminals D and R of the transmission test cable assembly. Depress and hold the 20 DB pushbutton ATTENU-ATOR switch on the TEST PANEL and connect TEST PANEL measure cord W1 and plug P1 to the test jack assembly. The TEST PANEL meter will indicate 3 db +0.5. Disconnect TEST PANEL measure cord W1 and plug P1 and release the 20 DB pushbutton ATTENUATOR switch.

	(2) Use the TS-352(*)/U to measure the resistance between terminals D and A and between terminals D and L of the transmission test cable as-



sembly. The TS-352(*)/U will indicate 680 ohms +68.

(3) Disconnect the test jack assembly from terminals D and R of the transmission test cable assembly.



m. 65 KC TR OR FAULT TEST Control Range Tests.


	(1) Connect the test jack assembly to terminals K and W of the power test cable assembly.

	(2) Operate the SEND switch to 65 KC TR OR FAULT TEST and adjust the 65 KC TR OR FAULT TEST (internal) control completely clockwise. Depress and hold the 5-db pushbutton ATTENUATOR switch on the TEST PANEL and connect TEST PANEL measure cord W1 and plug P1 to the test jack assembly. The TEST PANEL meter will indicate 3 db or greater.

	(3) With the 5-db pushbutton ATTENU-ATOR depressed, operate the 65 KC TR OR FAULT TEST (internal) control completely counterclockwise. The TEST PANEL meter will indicate —3 db or a greater negative value.

	(4) With the 5-db pushbutton ATTENU-ATOR switch depressed, operate the 65 KC TR OR FAULT TEST (internal) control for an indication of 0 db on the TEST PANEL meter. Release the 5-db pushbutton ATTENU-ATOR switch.





n. Fault Test Output Tests.

(1) Operate the MEASURE NON-SE-LECTIVE switch to FAULT TEST and depress the REP2 pushbutton


	switch. The TEST PANEL meter will indicate —2.5 db +0.3. Release the REP2 pushbutton switch.

	(2) Depress the REP8 pushbutton switch. The TEST PANEL meter will indicate —2.5 db +1. Release the REP3 pushbutton switch.

	(3) Depress the REP1 pushbutton switch. The TEST PANEL meter will indicate —2.5 +1. Release the REP1 pushbutton switch.

	(4) Disconnect the test jack assembly from terminals K and W of the power test cable assembly.





0. 65 KC REC Control Range Tests.


	(1) Connect the test jack assembly to term inals D and R of the power test cable assembly.

	(2) Operate the following switches and control on the TEST PANEL to the positions indicated :



Switch or Control Position MEASURE NON-SHDLE CLEVE See GRP DEM OUT SEND 22 2h ei Bh ae 65 KC REC 60 1KCIREC Tee wee. Completely clockwise


	(3) Connect TEST PANEL measure cord W1 and plug Pil to the test jack assembly. The TEST PANEL meter will indicate between 4 and 6 db.

	(4) The 65 KC REC control will be adjustable to obtain an indication of —5 db on the TEST PANEL meter. Readjust the 65 KC REC control for the indication noted in (3) above.

	(5) Disconnect TEST PANEL cord W1 and plug Pl from the test jack assembly.





p. One-Ke Oscillator Output Tests.


	(1) Operate the MEASURE NON-SE-LECTIVE switch to CHECK 1 KC CHECK HF and connect TEST PANEL measure cord W1 and plug P1 to the CHECK 1 KC jack. Adjust the 1 KC (internal) control completely clockwise. The TEST PANEL meter will indicate 3 db or greater.

	(2) Adjust the 1KC (internal) control completely counterclockwise. The TEST PANEL meter will indicate —3



db or a greater negative value.


	(3) Adjust the 1 KC (internal) control for an indication of 0 db on the TEST PANEL meter.

	(4) Connect TEST PANEL measure cord W1 and plug Pl to the CHANNEL OUT jack. The TEST PANEL meter will indicate 0 db +0.5.

	(5) Check continuity between terminals C and S and between terminals F and P of the power test cable assembly. The TS—852 (*) /U will indicate 0 ohm.

	q. One-Ke Oscillator Frequency Tests. Connect the AN/TSM-16 to terminals C and P of the power test cable assembly. The AN/TSM-— 16 will indicate 1,000 cps +20.





177. Order Wire Receiver-Transmitter RT—280/TCC—7


	a. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 133; use SG—71/FCC circuit B. Connect the two 301-ohm resistors across terminals D and R and terminals C and P of the power test cable assembly when indicated in the tests.




	(2) The telephone handset will be disconnected from terminal board TB101 of the ORDER WIRE PANEL unless otherwise indicated.








b. Lamp and Buzzer Test.


	(1) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment.

	(2) The CALL indicator on the ORDER WIRE PANEL will light and the buzzer on the ringer-oscillator Y101 will sound. The CALL indicator will extinguish and the buzzer will silence within 30 seconds after power is applied.

	c. Transmitting Circuit Tests With Test Signal Applied to 2W EXT Binding Posts.

	(1) Operate the TS-—402(*)/U switches to provide 0-db attenuation. Connect the ME-30(*)/U and a 600-ohm resistor across terminals 3-and 6 of transformer T109.




	(2) Adjust the SG—71/FCC output signal for 1 ke at an output level of —13.5






AGO 6607A


	db. Disconnect the ME-30(*)/U and the 600-ohm resistor from transformer T109.

	(3) Use jumper wires and connect terminals 3 and 6 of transformer T109 to the 2W EXT binding posts of the ORDER WIRE PANEL.

	(4) Adjust the TR GAIN control of the ORDER WIRE PANEL completely




	clockwise. Operate the ORDER WIRE, CHANNEL TALK, and SEND OW switches to vertical.

	(5) Perform the tests as indicated in the chart below. The output levels measured with the ME-380(*)/U will be within the limits indicated in the ME-30(*)/U Indications (db) column of the chart.












	
	Operate CABLE REELS TO
	ME-30(*) /U
	




	Test No.
	NEXT AN/TCC-7 OR

AN/TCC-8 switch to—
	Test connections and conditions
	Indications (db)



	
	RADIOma#

5. sou)

aad)

.|
	Terminals L and M of power test

cable assembly.
	12 db +2 (record this indication).



	
	BiAWT Oe os

a

BA
	T and R of test plug

Terminals

TR

assembly

connected

to the

AMP OUT jack.
	Within

+0.5 db of the indication

in test No. 1 above.



	
	eee

DIOSG

ae

.|
	Terminals L and M of power test

TR

assembly

with

cable

the

GAIN

operated

control

com
	—26 db +6.



	
	eee

RADIO Zs

hbsae"
	pletely counterclockwise.

Terminals L and M of power test

TR

assembly

with

cable

the

GAIN

operated

control

com

pletely clockwise and the SEND

OW switch to ON.
	—385 db or greater negative value.



	
	From

to 150-160

0-11

one,

position at a time with the

SEND OW switch operated

(nonoperated

vertical

to
	Terminals L and M of power test

cable assembly.
	The indication at each switch posi

tion shall be within +2 db of the

indication obtained in test No. 1

above.



	
	position).

150-160 HOT
	Terminals L and M of power test

cable assembly.
	Not more than 1 db greater than

obtained

the indication

in test

No. 1 above.






	(6) Repeat the procedures given in (1) through (4) above for a test frequency of 300 cps. Operate the CABLE REELS TO NEXT AN/ TCC-7 OR AN/TCC-8 switch to RADIO. Measure and record the output level across terminals L and M of the power test cable assembly. The ME-30(*)/U indication will be not less than 0.7 db below the indication obtained in test No. 1 of the chart in (5) above.

	(7) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to 104-126 and measure the output level across terminals L and M of the power test cable assembly. The indication on the ME-30(*)/U will be not more than 8.5 db below the indication noted in (6) above.

	(8) Repeat the procedures given in (1) through (4) above for a test frequency of 1,700 cps. Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to RADIO. Measure and record the output level across terminals L and M of the power © test cable assembly. The ME-30(*) / U will indicate within 1.5 db of the indication obtained in test No. 1 of the chart in (5) above.

	(9 Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to 104-126 and measure the output level across terminals L and M of the power test cable assembly. The ME-30(*)/U indication will be not more than 1.5 db above the indication noted in (8) above.




	d. Transmitting Circuit Tests With Test Signal Applied to TB101.

	(1) Connect the SG-71(*)/FCC circuit C (fig. 183) for the signal source.




	(2) Operate TS—402 (*) /U switches to provide 0-db attenuation. Connect a 301 ohm resistor and two 100-ohm resistors in parallel across terminals 1 and 4 of transformer T101.




	Adjust the SG—71(*)/FCC output signal for 1 ke at an output level of —13.5 db. Disconnect the two 100 ohm resistors from terminals 1 and 4 of transformer T101. (3 —




	(4) Disconnect the 10-volt dc power supply from terminals A and T of the power test cable assembly and strap terminals A and T.




	(5) Use jumper wires and connect terminals 1 and 4 of transformer T101 to terminals 2 and 3 of TB101 on the ORDER WIRE PANEL.




	(6) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch to 0-11 and measure the output level across terminals L and M of the power test cable assembly. The ME-30(*)/U will indicate —17.5 db or a greater negative value.




	(7) Operate the ORDER WIRE switch of the ORDER WIRE PANEL to TALK and measure the output level across terminals L and M of the power test cable assembly. The ME-30(*)/U will indicate 4 db +2.




	(8) Move the jumper wire from terminal 2 to terminal 1 on TB101.




	(9) Operate the CHANNEL TALK switch of the ORDER WIRE PANEL to LINE and the ORDER WIRE switch to TALK. Connect a 301-ohm resistor across terminals C and P of the power test cable assembly.




	(10) Measure the output level across terminals C and P of the power test cable assembly. The ME-30(*)/U will indicate between —21 and —24 db.




	(11) Operate the CHANNEL TALK switch to TEST BD. Connect a 301-







	ohm resistor across terminals D and R of the power test cable assembly.

	(12) Measure the output level across terminals D and R of the power test cable assembly. The ME-30(*)/U will indicate between —21 and —24 db.

	e. Transmitting Tests From Test Signal Connection.

	(1) Connect the SG—71(*)/FCC circuit A (fig. 1383). Operate the TS—402(*)/U switches to provide 0-db attenuation.




	(2) Adjust the output frequency of the SG-71(*)/FCC for 1 ke at an output level of —7.5 db measured across the 10-ohm resistor.




	(3) Use jumper wires and connect terminals 3 and 6 of transformer T109 to terminals K and W of the power test cable assembly.




	(4) Operate the ORDER WIRE PANEL switches as follows: CHANNEL TALK to TEST BD, ORDER WIRE to TALK, and Cable REELS TO NEXT AN/TCC-7 OR AN/TCC-8 to RADIO.




	(5) Use the ME-380(*)/U and measure the output level across terminals L and M of the power test cable assembly. The output level will be —17.5 db or a greater negative value.




	(6) Operate the SEND OW switch of the ORDER WIRE PANEL to ON and measure the output level across terminals L and M of the power test cable assembly. The ME-30(*)/U will indicate between 2.5 and 5.5 db greater than the indication obtained in test No. 1 of the chart in c(5) above.








f. Receive Tests From Line.


	(1) Connect the equipment as shown in figure 91; use the top SG—71/FCC circuit.

	(2) Operate the TS—402(*)/U switches to provide 0-db attenuation.

	(3) Operate the following ORDER WIRE PANEL control and switches to the positions indicated.












	Control or switch
	Position



	bree cuts

REGSGAINIGA

CABLE REELS TO NEXT

AN/TCC-7 OR AN/TCC-8.

TALK oe.

CHANNEL

ORDER

WIRE
	Completely clockwise

0-11

Nonoperated

(vertical)

Nonoperated (vertical)

Nonoperated (vertical)
	
	







	(4) Connect a 1,300-ohm resistor and a 301-ohm resistor in series across the test leads of the ME-30(*)/U and terminals 3 and 6 of transformer T109. Adjust the output signal of the SG-71(*)/FCC for 1 ke at an output level of —16 db.

	(5) Disconnect the resistors and the ME- 30(*)/U from terminals 3 and 6 of transformer T109. Operate the TS-— 402(*)/U switches to provide 25-db attenuation and connect terminals 3 and 6 of transformer T109 to terminals F and S of the power test cable assembly.

	(6) Measure and record the output level across the 2W EXT binding posts of the ORDER WIRE PANEL. The ME-30(*)/U will indicate —7.5 db +2.

	(7) Repeat the procedures given in (1) through (5) above; use a test frequency of 300 cps. The output level measured across the 2W EXT binding posts will be 0.5 db +1 greater than the indication noted in (6) above.

	(8) Repeat the procedures given in (1) through (5) above; use a test frequency of 1,700 cps. The output level measured across the 2W EXT binding posts will be within +1 db of the indication noted in (6) above.

	(9) Repeat the procedures given in (1) through (5) above for a test frequency of 1 kc.

	(10) Connect the plug of the test plug assembly to the REC AMP IN jack of the ORDER WIRE PANEL. Measure and record the output level across terminals T1 and R of the test plug assembly. The ME-30(*)/U will indicate —40.5 db +1.

	(11) Connect the plug of the test plug assembly to the REC AMP OUT jack of




	the ORDER WIRE PANEL. Measure the output level across terminals T1 and R of the test plug assembly. The ME-30(*)/U will indicate within +] db of the indication noted in (10) above.

	(12) Operate the TS—402(*)/U switches to provide 15-db attenuation. Operate the CABLE REELS TO NEXT AN/ TCC-7 OR AN/TCC-8 switch of the ORDER WIRE PANEL to RADIO.

	(13) Connect the plug of the test plug assembly to the REC AMP IN jack of the ORDER WIRE PANEL and measure the output level across terminals T1 and R of the test plug assembly. The ME-30(*)/U shall indicate 11 db +2 greater negative value than the indication noted in (10) above.

	(14) Repeat the procedures given in (1) through (5) above with the following exceptions: Use a test frequency of 1,700 cps and adjust the REC GAIN control of the ORDER WIRE PANEL completely counterclockwise.

	(15) Connect the plug of the test plug assembly to the REC AMP IN jack of the ORDER WIRE PANEL and measure the output level across terminals Tl and R of the test plug assembly. The ME-30(*)/U will indicate —37 db +25.

	(16) Disconnect the strap between terminals A and T on the power test cable assembly and reconnect the 10-volt de supply to terminals A and T. Operate the REC GAIN control of the ORDER WIRE PANEL completely clockwise.

	(17) Repeat the procedures given in (1) through (4) above for a test frequency of 1,600 cps.

	(18) Disconnect the 1,300-ohm resistor, the 301-ohm resistor, and the ME-30(*) / U from terminals 3 and 6 of transformer T109 and connect terminals 3 and 6 of the transformer to terminals F and S of the power test cable assembly.



(19) Operate the TS—402(*)/U switches to provide 15-db attenuation, then 39-db attenuation. At both attenuator positions, the CALL indicator will light and the buzzer will sound on the ORDER WIRE PANEL.


Note. If the input circuit is broken at the 39-db.attenuator position, the CALL indicator will be extinguished and the buzzer will silence. The attenuation must be reduced to energize them again.




	(20) Repeat the procedures given in (1) through (4) above. Disconnect the resistors and the ME-30(*)/U from terminals 3 and 6 of transformer T109. Connect terminals 3 and 6 of the transformer to terminals F and § of the power test cable assembly.

	Operate the TS-—402(*)/U switches to provide 15-db attenuation. Connect two 121-ohm resistors in series between terminals 3 and 5 of TB101 of the ORDER WIRE PANEL. (21)

	Connect the ground test lead of the ME-30(*)/U to terminal 3 of TB101 and the INPUT test lead to terminal 5 of TB101. The output level indication will be —50 db or a greater negative value. (22)

	(23) Operate the TS—402(*)/U switches to provide 20-db attenuation. Operate the ORDER WIRE switch of the ORDER WIRE PANEL to TALK and measure the output level across terminals 3 and 5 of TB101. The ME-30(*)/U will indicate —4.5 db +2.

	(24) Disconnect the two 121-ohm resistors from terminals 3 and 5 of TB101. Connect two 75-ohm resistors in series between terminals 3 and 4 of TB101 and measure the output level across terminals 3 and 4 of TB101. The ME-30(*)/U will indicate —11.5 db +2. Disconnect the two 75-ohm resistors connected to terminals 3 and 4 of TB101.

	g. Receiving Tests From Message Channels.

	(1) Connect the lower signal generator circuit shown in figure 91. Connect a 600-ohm and a 301-ohm resistor in parallel between terminals 3 and 6 of







	transformer T109. Operate switches on the TS—402(*)/U to provide 0-db attenuation and adjust the SG—71(*) /- FCC output signal for 1 ke at an output level of —10 db.

	Disconnect the 301-ohm resistor from terminals 3 and 6 of transformer T109. Connect terminals 3 and 6 of transformer T109 to terminals D and R of the power test cable assembly. (2)

	Operate the CHANNEL TALK switch of the ORDER WIRE PANEL to LINE and the ORDER WIRE switch to nonoperate (vertical) position. Connect two 121-ohm resistors in series across terminals 3 and 5 of TB101 of the ORDER WIRE PANEL. (3 ~—

	Connect the ground test lead of the ME-30(*)/U to terminal 3 and the INPUT test lead to terminal 5 of TB101. The output level will be —23.5 db '=2) (4 —

	(5) Connect the SG—71(*)/FCC circuit output to terminals C and FP of the power test cable assembly. Operate the CHANNEL TALK switch of the ORDER WIRE PANEL to TEST BD. Measure the output level across terminals 3 and 5 of TB101. The ME-30 (*)/U will indicate within 0.5 db of the indication noted in (4) above.

	(6) Connect handset HS-101 to TB101 of the ORDER WIRE PANEL. A 1-ke tone will be audible.





178. Telephone Carrier Frequency Supply TA-—228/TCC-—7


	. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 103.




	(2) Apply ac input power to the 200 VOLT POWER SUPPLY and the test equipment.




	. 64-Ke Oscillator Tests.

	(1) Disconnect frequency stabilizer network Z1 (fig. 20) from standoff terminals E61 and E62 and connect a 100,- 000-ohm resistor between terminals E61 and E62.




	(2) Connect the plug of the test plug assembly to the 64KC LOCAL jack on







	the CARRIER SUPPLY PANEL chassis. Use the AN/TSM-16 to measure across terminals Tl and R of the test plug assembly. The frequency will be 64 ke +100 eps.

	(8) Disconnect the 100,000-ohm resistor and reconnect frequency stabilizer network Z1 to standoff terminals E61 and E62.

	(4) Allow a 20-minute warmup period before continuing the tests.

	(5) Measure the frequency across terminals T1 and R of the test plug assembly. The AN/TSM-16 will indicate 64 kc +2 cps. Disconnect the test plug assembly from the 64 KC LOCAL jack.

	(6) Connect the vertical input leads of the OS-8(*)/U between terminal 1 of inductor L3 (fig. 20) and chassis ground of the CARRIER SUPPLY PANEL. Adjust the sweep controls of the OS-8(*)/U for a trace pattern of 2 to 3 cycles. The wave shape pattern will be a steady sine wave.





. Channel Carrier Output Tests.


	(1) Connect the carrier supply test cable assembly to each of the CHAN MOD connectors in turn and use the ME-30(*)/U to measure the voltage across each of the 60.4-ohm resistors. The ME-380(*)/U will indicate between 0.69 and 0.98 volt across each resistor.

	(2) Connect the ME-30(*)/U_ across terminals Tl and R of the test plug assembly and connect the plug of the test plug assembly to the following jacks in turn; 12KC, 20KC, 16KC, and 8KC. The indication on the ME-30 (*)/U at each jack will be between 0.77 and 0.585 volt.





. Group and Subgroup Carrier Tests.

(1) Connect the ME-30(*)/U_ across terminals T1 and R of the test plug assembly and connect the plug of the test plug assembly to the following jacks in turn: 120KC, 88KC, 72KC, and 56KC. The indication on the ME-30(*)/U at each jack will be between 0.63 and 0.89 volt.

(2) Use the ME-30(*)/U_ to measure across each of the four 10-ohm resis-. tors connected to terminals of the transmission test cable assembly. The ME-30(*)/U indication across each resistor will be between 0.63 and 0.89 volt.



e. Continuity and Voltage Tests.


	(1) Connect the carrier supply test cable assembly to CHAN MOD 1 connector P3. Use the ME-30(*)/U to perform the following tests on the transmission test cable assembly:

	(a) Measure the resistance between terminal K and chassis ground. The indication will be 0 ohms.




	(b) Measure the ac voltage between terminals B and L. The indication will be 6.8 volts ac.




	(c) Measure the dc voltage between terminals A and K. The indication will be 200 volts de.




	(2) Connect the carrier supply test cable assembly to CHAN MOD 2 connector P2 and repeat the tests given in (1) above.

	(3) Connect the carrier supply test cable assembly to CHAN MOD 8 connector P1 and repeat the tests given in (1) above.





f. Pilot and Test Frequency Tests.


	(1) Calibrate and connect the ME-71 (*)/ FCC across the 135-ohm resistor connected between terminals H and J of the supply test cable assembly.

	(2) Tune the ME-71(*)/FCC to 68 ke and adjust the 68KC control on the CARRIER SUPPLY PANEL chassis completely clockwise. The ME-71 (*) / FCC will indicate an output level of —33.5 db or a less negative value.

	(3) Operate the 68KC control completely counterclockwise. The ME-71(*)/ FCC will indicate an output level of —37.5 db or a greater negative value.

	(4) Operate the 12 & 28 KC switch on the CARRIER SUPPLY PANEL to ON. The 12 & 28 KC indicator will light.

	(5) Ground terminal 8 of filters FL—4 and FL-5 and adjust the 12KC control completely counterclockwise.




	(6) Connect the ME-30(*)/U between terminal E387 and chassis ground. The output level indication on the ME-30(*)/U will be —29 db or a greater negative value.

	(7) Adjust the 12KC control completely clockwise. The ME-30(*)/U will indicate an output level of —25 db or a less negative value.

	(8) Disconnect the ME-30(*)/U and the ground from terminal 3 of filters FL-4 and FL-5.

	(9) Adjust the ME-71(*)/FCC for an input impedance of 135 ohms. Operate the ATTENUATOR DB control —40 and connect the input leads to terminals H and J of the supply test .cable assembly.

	(10) Adjust the 28KC control completely counterclockwise and note the 28-ke output level on the ME-71(*)/FCC. The output level will be —47 db or a greater negative value.

	(11) Operate the 28KC control completely clockwise. The ME-71(*)/FCC will indicate an output level of —43 db or a more negative value.

	(12) Operate the 12 & 28 KC switch on the panel to OFF. The 12 & 28 KC indicator will extinguish.





g. 68KC and 120KC ALARM Tests.


	(1) Connect the ME-26(*)/U and a 600 ohm resistor between terminals B and E of the supply test cable assembly.

	(2) Connect terminal 1 of frequency stabilizer network Z1 to ground. The 68KC and the 120KC ALARM indicators will light and the ME-26(*) / U will indicate 6.3 volts ac.

	(3) Operate the 68 KC ALARM CUTOFF and the 120 KC ALARM CUTOFF switches. The 68KC and the 120KC ALARM indicators remain lighted and the ME-26(*)/U will indicate 0 volt.

	(4) Connect the ME-30(*)/U to term-: inals T1 and R of the test plug assembly. Connect the plug of the test plug assembly to the DIV 2 jack. The ME-30(*)/U_ will indicate 0.1 volt or less.




	(5) Disconnect the test plug assembly, the ME-30(*)/U, and the ground connection from terminal 1 of frequency stabilizer network Z1. Operate the 68 KC and the 120 KC ALARM CUT-OFF switches to normal.

	h. Test Jack Output Tests. Connect the MH— 30(*)/U across terminals T1 and R of the test plug assembly. Connect the plug of the test plug assembly in turn to the following jacks and note the output level indications on the ME-30(*)/U: 64KC LOCAL, DIV 1, DIV 2, and 4KC. The ME-30(*)/U indications will be between 0.525 and 1.025 volt at the 64KC LOCAL, DIV 1, and DIV 2 jacks, and between 0.525 and 1.2 volt at the 4KC jack.





1. Remote Operation Tests.


	(1) Connect the SG—71(*)/FCC to terminals F and P of the transmission test cable assembly and adjust the output signal for an indication of 68 kc +100 cps on the AN/TSM-16 and adjust the output level for 0.75 volt on the ME-30 (*)/U.

	(2) Operate the CARR SYNC switch to REMOTE and readjust the output level of the SG—71(*)/FCC for an indication of 0.75 volt on the ME-30 CU!

	(3) Connect the ME-30(*)/U_ across terminals T1 and R of the test plug assembly. Connect the plug of the test plug assembly to the SYNC jack and note the meter indication; then connect it to the 64KC REM jack. The ME-320(*)/U indication will be as follows: at the SYNC jack, between 0.538 and 1.06 volt, and at the 64KC REM jack, between 0.53 and 1.18 volt.

	(4) Connect the plug of the test plug assembly to the 64KC LOCAL jack. The ME=:30(*)/U will indicate 0.2 volt or less and the 68KC and 120KC ALARM lamps will not be lighted.





179. Power Supply PP—827/U


	a. Preliminary Procedures.

	(1) Remove the power supply from the transit case.







	(2) No connections are made to connectors P2 and P3 when the resistance tests in b below are performed.

	(3) Operate the power supply 115V-230V switch to 115V and the AC POWER switch to ON.





b. Resistance Tests.

(1) Use the TS-—852(*)/U and perform the resistance test indicated in the chart below.

(2 Connect one test lead of the TS-352 (*)/U across both contact blades of connector P2 and the other test lead to terminal R of connector P3. Operate the 115V-—230V to 230V, then to 115V. The indication on the TS-—352 (*)/U for each switch position will be infinity. —



c. Output Voltage Tests.


	(1) Connect the equipment as shown in figure 184 with connector P2 connected to the output of Transformer, Variable Power TF-171/USM.

	(2) Use the TS-352(*)/U in place of Multimeter AN/URM-105.

	(8) Connect the terminating resistors on the carrier test cable assembly as indicated in the chart (cols 2 and 3) in (5) below.

	(4) Apply ac input power to TF-171/USM and operate the power supply AC POWER switch to ON. The AC POWER lamp will light. Adjust the output of the TF-171/USM for an indication of 115 volts on the TS-—352 (*)/U and allow the equipment to warm up for 15 minutes before continuing the tests.

	Perform the tests listed in the chart below; use the instructions in the notes following the chart to complete the tests. The output voltage indications on the TS-352(*)/U (de volts) and the ME-30 (*) /U (ac ripple volts) will be within the limits indicated in columns 6 through 9 of the chart. When performing the ripple voltage tests, note the average indication value. Ignore momentary peaks. (5 —_
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d. Blower Operation.


	(1) Replace the power supply in the transit case without the cover in place.

	(2) Apply 115-volt ac input power to the power supply and operate the AC POWER switch to ON. Thermostat 82 will operate in approximately 20 minutes to start the blower motor and force air through the front panel grill. b. Resistance Tests.





180. Power Supply PP-826/U and (1) Use the TS-352(*)/U and measure


	
	Fahrenheit. dication.







	(2) Remove the power supply from the transit case.

	(3) No connections are made to connectors Pl and P3 when the resistance tests in b below are performed.

	(4) Operate the AC POWER switch to ON and the 115V-230V switch to 115V.



PP-826A/U Resistance Tests the resistance between the test points a. Preliminary Procedures. indicated in the chart below. The Re- (1) The test will be performed at an am- quired indication (ohms) column, bient temperature from 60° to 90° gives the required TS-—352(*)/U in a Operate the REPEATER switch to 3.

(2) Use the TS-3852(*)/U and measure the resistance between the test points indicated in the chart below. The in dication on the TS—352(*)/U will be as indicated in the Required indication (ohms) column of the chart.

b Applies to PP-826A/U only. Adjust the 600V ADJ control completely clockwise.

(3) Use the TS-352(*)/U and measure the resistors between the REPEATER switch contacts. The chart below indicates the switch and control posi tions, the test points, and the required TS-352(*)/U indications for each
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181. Power Supply PP—826/U Operating Tests


	a. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 135 with connector Pl of the power supply cable connected to the output of the TF-171/USM.




	(2) Use the TS-—852(*)/U in place of Multimeter AN/URM-105.




	(3) Apply ac input power to the TF-171/ USM.and operate the power supply AC POWER switch to ON. Adjust the output of the TF-171/USM for an indication of 115 volts on the TS-352") (0!




	(4) After the required warmup period, operate the power supply AC POWER switch to OFF.




	(5) Operate the REPEATER switch to 8. Adjust the LOAD CURRENT, the LOW-VOLT ALARM, and the HIGH-VOLT ALARM controls completely counterclockwise. Adjust variable resistors R16 and R20 (on the bottom of the low voltage xcctifier alarm unit Z1 chassis) completely clockwise.




	(6) Connect the TS-352(*)/U across terminals A and B of the 600 v power supply test cable assembly and adjust







	the 1,500-ohm variable load resistor for an indication of 4,000 ohms on the TS-352(*)/U. Disconnect the TS-352 (*)/U. ——

	(7) Operate the power supply AC POWER switch to ON. The power supply CURRENT meter will indicate between 10 and 17 milliamperes.

	(8) Adjust variable resistor R16 slowly counterclockwise until relay K5 releases. When relay K5d releases, relays K1, K8, and K9 will operate. The indication on the CURRENT meter will drop to zero, then rapidly rise between 60 and 90 milliamperes.

	b. Normal Output Voltage Tests.

	(1) Operate the power supply AC POWER switch to OFF. Connect the TS-—352 (*)/U across terminals A and B of the 600 V power supply test cable assembly and adjust the 1,500-ohm variable load resistor for a 6,000-ohm indication on the TS-352(*) /U.




	(2) Connect the AN/GSM-64 across terminals A and B of the 600 V power supply test cable assembly. Operate the power supply AC POWER switch to ON. The CURRENT meter will increase between 65 and 95 milliamperes within 8 seconds, as timed with the







	stopwatch. The AN/GSM-64 will indicate 600 volts de. Recheck the output of the TF-171/USM and if necessary readjust for an indication of 115 volts on the TS-352(*)/U. The LOAD ALARM indicator will light and the buzzer will sound. Operate the ALARM CUTOFF switch to horizontal and the buzzer will be silenced. Proceed to the next test within 8 seconds as timed with the stopwatch.

	(3) Adjust. the LOAD CURRENT control on the Z1 chassis clockwise until the CURRENT meter indicates precisely 100 milliamperes. The LOAD ALARM indicator will extinguish. Operate the ALARM CUTOFF switch to normal. The buzzer will silence.

	(4) Use the AN/GSM-64 and measure the de voltage across terminals B and D of the 600 V power supply test cable assembly. The indication will be between 268 and 285 volts.

	c. Output Ripple Voltage Tests.

	(1) Connect the ME-30(*)/U, a 0.5-pf capacitor, and a 1-megohm resistor as shown in figure 135.




	(2) Connect the ME-30(*)/U test setup to terminals A and B of the 600 V power supply test cable assembly. The ripple voltage must not exceed 0.2 volt.




	d. Voltage Regulation Tests.

	(1) Recheck the output voltage of TF-171/USM and, if necessary, readjust the output for an indication of 115 volts on the TS-352(*)/U.




	(2) Note and record the CURRENT meter indication. Adjust the output voltage of the TF-171/USM for an indication of 132.5 volts on the TS-352(*)/U. The CURRENT meter indication will not have increased more than 1 milliampere. Use the ME-30(*)/U and measure the ripple voltage across terminals A and B of the 600 V power supply test cable assembly. The ripple voltage must not exceed 0.2 volt.




	(8) Adjust the output of the TF-171/ USM for an indication of 115 volts on the TS-—352 (*)/U.







	(4) Note and record the CURRENT meter indication. Adjust the output of the TF-171/USM for an indication of 97.5 volts on the TS-352(*)/U. The CURRENT meter indication will not decrease more than 1 milliampere.

	(5) Use the ME-30(*)/U and measure the ripple voltage across terminals A and B of the 600 V power supply test cable assembly. The ripple voltage must not exceed 0.2 volt.

	(6) Readjust the output of the TF-171/ USM for an indication of 115 volts on the TS—352(*)/U.





e. Low Output Voltage Cutoff Tests.


	(1) Connect the AN/GSM-64 across terminals A and B of the 600 V power supply test cable assembly. Slowly reduce the output voltage by means of the variable load resistor until cutoff occurs. The AN/GSM-64 will indicate between 450 and 510 volts at the time cutoff occurs. The LOAD ALARM and LOW VOLTAGE indicators will light and the buzzer will sound.

	Note. If cutoff cannot be reached, adjust the variable load resistor for an approximate indication of 450 volts on the AN/GSM-64 and adjust the LOW-VOLT ALARM control until cutoff occurs between 450 and 510 volts.




	(2 Operate the power supply AC POWER switch to OFF and connect the TS-352(*)/U across terminals A and B of the 600 V power supply test cable assembly. Adjust the variable load resistor for 6,000 ohms and disconnect the TS-352 (*) /U.

	(3 Operate the power supply AC POWER switch to ON and the ALARM CUT-OFF switch to vertical. After the time delay, the LOAD ALARM indicator will extinguish and the buzzer will silence.

	(4) Connect the AN/GSM-64 across terminals A and B of the 600 V power supply test cable assembly and adjust the variable load resistor for 680 volts. Operate the LOW-VOLT ALARM control completely clockwise. Slowly reduce the output voltage by means of the variable load resistor




	until cutoff occurs. The AN/GSM-64 will indicate a minimum of 570 volts at the time of cutoff.

	(5) Restore normal operation by adjusting the LOW-VOLT ALARM control completely counterclockwise and repeat the procedures given in (2) and (3) above.

	(6) Adjust the variable load resistor for an indication of 532 volts on the AN/ GSM-64. Slowly adjust the LOW-VOLT ALARM control until cutoff occurs. This is the normal adjustment position for the LOW-VOLT ALARM control. When the power supply stabilizes, hand tighten the locking nut of the LOW-VOLT ALARM control.

	(7) Test the low voltage cutoff adjustment as follows: Repeat the procedures in (2) and (8) above. Decrease the output voltage by means of the variable load resistor until cutoff occurs. The AN/GSM-64 will indicate between 530 and 535 volts at the time of cutoff. The LOW VOLTAGE and LOAD ALARM indicators will light and the buzzer will sound at the time of cutoff. Restore the power supply to normal by repeating the procedures given in (2) and (3) above.





f. High Voltage Cutoff Range Tests.

(1) Connect the AN/GSM-—64 across terminals A and B of the 600 V power supply test cable assembly. Increases the output voltage by means of the variable load resistor until cutoff occurs. The LOAD ALARM and HIGH VOLTAGE indicators will light and the buzzer will sound. The AN/GSM-— 64 will indicate a minimum of 750 volts at cutoff.


Note. If cutoff does not occur, adjust the HIGH-VOLT ALARM control until cutoff occurs.



(2 — Operate the AC POWER switch of the power supply to OFF. Connect the TS-352(*)/U across terminals A and B of the 600 V power supply test cable assembly and adjust the variable load resistor for 6,000 ohms. Disconnect the TS-—352(*)/U.


	(3) Adjust the power supply 600V ADJ control completely counterclockwise and operate the AC POWER switch to ON. The de power will be restored immediately, the LOAD ALARM and HIGH VOLTAGE indicators are extinguished, and the buzzer is silenced.

	(4) Connect the AN/GSM-64 across terminals A and B of the 600 V power supply test cable assembly and adjust the variable load resistor for an indication of 570 volts. Adjust the HIGH-VOLT ALARM control completely clockwise and slowly increase the output voltage by means of the variable load resistor until cutoff occurs. The AN/GSM-64 will indicate 660 volts or less at cutoff.

	(5) Operate the HIGH-VOLT ALARM control completely counterclockwise and repeat the procedures given in (2) and (8) above.

	(6) Adjust the variable load resistor for an indication of 672 volts on the AN/ GSM-64. Slowly adjust the HIGH-VOLT ALARM control until cutoff occurs. The control will remain in this position. When the power supply stabilizes, hand tighten the locking nut on the HIGH-VOLT ALARM control.

	(7) Restore the power supply to normal by repeating the procedures given in (2) and (8) above.

	(8) Increase the output voltage by adjusting the variable load resistor until cutoff occurs. The HIGH VOLTAGE and LOAD ALARM indicators will light and the buzzer will sound. The AN/GSM-64 will indicate between 670 and 675 volts at the time cutoff occurs. Readjust the HIGH-VOLT ALARM control ((6) above) if necessary.

	(9) Restore the power supply to normal by repeating the procedures given in (2) and (3) above.





g. Low Voltage Alarm Tests.

(1) Operate the power supply AC POW-ER switch to OFF and the 600V ADJ


	control to midposition. Connect the TS-352(*)/U to test jacks Jl and J10 on low voltage rectifier and alarm unit Z1. Adjust the variable load resistor for an indication of 6,000 ohms on the TS-352(*)/U. Disconnect the TS-352(*)/U and connect the AN/ GSM-64 to jacks J1 and J10.

	(2) Operate the power supply AC POW-ER switch to ON and adjust the 600V ADJ control for an indication of 600 volts on the AN/GSM-64. Adjust the LOAD CURRENT control for an indication of 100 milliamperes on the power supply CURRENT meter. Adjust the variable load resistor for a 510-volt indication on the AN/GSM-— 64. A low-voltage cutoff will occur.

	(3) Operate the RESTORE switch. The de output will be restored; then a low voltage cutoff will occur after 20 seconds. Adjust the variable load resistor for an indication of 600 volts on the AN/GSM-64.





h. Load Current Range Tests.


	(1) Slowly operate the LOAD CURRENT control completely counterclockwise while simultaneously operating the variable load resistor to maintain an indication on the AN/GSM-64 between 535 and 670 volts. The LOAD CURRENT control range will be between 90 and 115 milliamperes indicated on the CURRENT meter.

	(2) Recheck the ac input to the power supply and if required, readjust to indicate 115 volts on the TS—352 (*) / U

	(3) Adjust the LOAD CURRENT control for an indication of 100 milliamperes on the CURRENT meter and the variable load resistor for an indication of 600 volts on the AN/GSM-64. Hand tighten the locking nut of the LOAD CURRENT control.





1. Load Detecting Circuit Tests.

(1) Adjust the output voltage to indicate 480 volts on the AN/GSM-64. A low voltage cutoff will occur and it will be necessary to depress and release the RESTORE switch to adjust to 480


	volts. After a 20-second time delay, another low voltage cutoff will occur and the alarm will sound.

	(2) Operate the power supply AC POW-ER switch to OFF and adjust variable resistor R16 (on bottom of low voltage rectifier and alarm unit Z1) completely clockwise.

	(3) Operate the AC POWER switch to ON. The AN/GSM-64 will indicate no de output and the CURRENT meter will indicate between 8 and 15 milliamperes.

	(4) Adjust variable resistor R16 slowly counterclockwise until relay K6 releases. The current indication on the CURRENT meter will drop to zero and then increase to 100 milliampers. Quickly adjust the variable load resistor for an indication of 400 volts on the AN/GSM-64. The low voltage cutoff will not occur if the adjustment is completed within the 20-second time delay period.

	(5) Operate the AC POWER switch to OFF; then to ON. The dc output will not come on and the LOAD ALARM indicator will remain lighted.

	(6) Hand tighten the locking nut on the shaft of variable resistor R16.

	(7) Recheck the correct positioning of variable resistor R16 by slowly adjusting the variable load resistor until relay K6 operates and normal dc power comes on. When the CUR-RENT meter indication reaches 100 milliamperes, the AN/GSM-64 will indicate 480 volts +10. If necessary, readjust variable resistor R16 until the above indications are obtained. These indications make possible the detection of a missing repeater in the load.

	(8) Operate the AC POWER switch to OFF and adjust the 600V ADJ control completely counterclockwise.

	(9) Connect the TS—352(*)/U across terminals A and B of the 600 V power supply test cable assembly. Adjust the variable load resistor for an indication of 4,000 ohms and disconnect the TS-352 (*)/U.




	(10) Operate the AC POWER switch to ON. The de power will not go on and the CURRENT meter -will indicate between 8 and 15 milliamperes.

	(11) Adjust the variable load resistor to increase the load resistance until the de power goes on. The current indication on the CURRENT meter will drop to zero and rapidly rise to 100 milliamperes. The AN/GSM-64 will indicate 480 volts +10.

	j. Low Line Voltage Cutoff Protection Tests.

	(1) Check the ac input voltage to the power supply and if necessary adjust the TF-171/USM output to indicate 115 volts on the TS-352(*)/U.




	(2) Adjust the 600V ADJ control on the power supply for an indication of 600 volts on the AN/GSM-64 and the LOAD CURRENT control for 100 milliamperes on the CURRENT meter.




	(3) Adjust the TF-171/USM to provide 93-volt ac input to the power supply.




	(4) Adjust variable resistor R20 (on bottom of low voltage rectifier and alarm unit Z1) slowly counterclockwise until relay K9 releases. When relay K9 releases the de output will decrease, the buzzer will sound, the LOAD ALARM indicator will light, and the power supply will cycle off and on but will not cutoff. Hand tighten the locking nut on the shaft of variable resistor




	(5) Adjust the output of TF-171/USM to indicate 97 volts on the TS-—352(*) / U. The power supply will stop cycling and the CURRENT meter will indicate 100 milliamperes +1. If the power supply continues to recycle, readjust variable resistor R20 for continuous operation.




	(6) Rapidly adjust the TF-171/USM to provide 60-volt ac input to the power supply. Cutoff will occur. Readjust the ac input to 115 volts. Normal operation will be restored immediately and automatically.




	(7) Interrupt the 115-volt ac input for 2 seconds +0.5. Normal operation will






be restored automatically after the interruption.


	k. Blower Operation Tests.

	(1) Install the power supply in the transit




	(2) Operate the AC POWER switch to ON. The blower will operate within approximately 20 minutes and force air out the front panel grill.








182. Power Supply PP—826A/U


	a. Preliminary Procedures.

	(1) Connect the equipment as shown in figure 135, with connector Pl of the power supply connected to the output of TF-171/USM.




	(2) Use the TS—-352(*)/U in place of Multimeter AN/URM-105 to perform the tests.




	(8) Disconnect resistor R32 (on low voltage rectifier and alarm unit Z2) from standoff terminal E22.




	(4) Operate the REPEATER switch to 3 and the following controls of the power supply completely counterclockwise: LOAD CURRENT, LOW-VOLT ALARM, and HIGH-VOLT ALARM.




	(5) Adjust variable resistor R16 (on low voltage rectifier and alarm unit Z2) completely clockwise.




	(6) Connect the TS—352(*)/U across terminals A and B of the 600 V power supply test cable assembly and adjust the variable load resistor for an indication of 3,000 ohms on the TS-—352- (*)/U. Disconnect the TS-—352(*) / LOR




	(7) Apply ac input power to TF-171/ USM. Operate the AC POWER switch of the power supply to ON and adjust the output of TF-171/USM for an indication of 115 volts on the TS-— 352(*)/U. The CURRENT meter of the power supply will indicate between 16 and 23 milliamperes.




	Adjust variable resistor R16 of the power supply slowly counterclockwise until K6 releases and relay K1 operates. The indication on the CUR-







	RENT meter will fall tu zero, then rapidly rise to between 70 and 110 milliamperes.

	(9) Operate the power supply AC POW-ER switch to OFF and reconnect resistor R32 to standoff terminal E22.





b. Open Line Tests.


	(1) Adjust the output of TF-171/USM for an indication of 182.5 volts on the TS—352(*) /U.

	(2) Operate the power supply AC POW-ER switch to ON. The LOAD ALARM indicator will light and the buzzer will sound within 2 seconds. Operate the ALARM CUTOFF. The buzzer will silence.

	(3) Operate and hold the power supply RESTORE switch until the LOAD ALARM indicator is extinguished. Release the RESTORE switch. The LOAD ALARM indicator will light within 2 seconds. Operate the power supply AC POWER switch to OFF and the ALARM CUTOFF switch to vertical.





c. Low Resistance Tests.


	(1) Short the 2-uf capacitor connected at the junction of the 1,500-ohm variable resistor and the 500-ohm resistor in the RC network to provide a 2,600 ohm test load.

	(2) Adjust TF-171/USM for an indication of 115 volts on the TS—852(*)/U.

	(8) Operate the power supply AC POW-ER switch to ON. The LOAD ALARM and LOW VOLTAGE indicators will light and the buzzer will sound. Within 2 seconds, the LOW VOLTAGE indicator will extinguish and the LOAD ALARM indicator and the buzzer will remain operated. Operate the ALARM CUTOFF switch. The buzzer will silence. Operate the power supply AC POWER switch to OFF and the ALARM CUTOFF switch to vertical; disconnect the strap from the capacitor in the RC network.





d. Normal Operating Condition Tests.

(1) Disconnect the test load from the power supply at connector P3. Con-


	nect the TS-352(*)/U across terminals A and B of the 600 V power supply test cable assembly. Adjust the variable load resistor for an indication of 6,000 ohms on the TS-—352 (*) / U. Disconnect the TS—353(*)/U.

	(2) Reconnect the load to connector P3 of the power supply. Operate the power supply AC POWER switch to ON. The indication on the CUR-RENT meter of the power supply will increase between 65 and 95 milliamperes within 8 seconds as timed with the stopwatch. If necessary, adjust the output of TF-171/GSM for an indication of 115 volts on the TS-— 352(*)/U. The LOAD ALARM and LOW VOLTAGE indicators will light and the buzzer will sound. Operate the ALARM CUTOFF switch; the buzzer will silence.

	(3) Adjust the LOAD CURRENT control clockwise until the CURRENT meter indicates precisely 100 milliamperes. The buzzer will sound and the LOAD ALARM and LOW VOLTAGE indicators will extinguish. Operate the ALARM CUTOFF to vertical; the buzzer will be silenced.

	(4) Connect the AN/GSM-64 across terminals B and D of the 600 V power supply test cable assembly. The AN/ GSM-64 will indicate between 265 and 285 volts de. Operate the power supply AC POWER switch to OFF and disconnect the AN/GSM-64.





e. Starting Into Low Resistance With High Ac Input.


	(1) Connect the TS-352(*)/U between jacks J1 and J10 of low voltage rectifier and alarm unit Z2. Adjust the variable load resistor for an indication of 4,500 ohms on the TS—352 (*) / U. Disconnect the TS-—352(*)/U.

	(2) Adjust the output of TF-171/USM for an indication of 132.5 volts on the TS-352(*)/U and operate the power supply AC POWER switch to ON. The LOAD ALARM and LOW VOLT-AGE indicators will light and the buzzer will sound. The power supply



(


	CURRENT meter indication will increase to between 99 and 101 milliamperes within 10 seconds as timed with the stopwatch. Continue to the next test immediately.

	(3) Operate and hold the power supply RESTORE switch operated. The indication on the CURRENT meter will decrease to between 10 and 20 milliamperes. The LOAD ALARM and LOW VOLTAGE indicators will extinguish and the buzzer will be silenced.

	(4) Release the RESTORE switch. The indication on the CURRENT meter will drop and then rapidly increase toward 100 milliamperes. The LOAD ALARM and LOW VOLTAGE indieators will light and the buzzer will sound. The LOAD ALARM and LOW VOLTAGE indicators will extinguish and the buzzer will silence within 20 seconds as timed with the stopwatch. Operate the power supply AC POW-ER switch to OFF.





f. Low Voltage Alarm Range and Requirement Tests.


	(1) Disconnect the test load from the power supply at connector P38. Connect the TS-352(*)/U across terminals A and B of the 600 V power supply test cable assembly and adjust the variable load resistor for an indication of 6,000 ohms on the TS-—352- (*)/U. Disconnect the TS-352(*) / U.

	(2) Reconnect the test load to connector P3 of the power supply. Adjust the output of TF-171/USM for an indication of 115 volts on the TS-—352 (*) / U. Connect the AN/GSM-64 across terminals A and B of the power supply test cable assembly.

	(3) Operate the power supply AC POW-ER switch to ON. Adjust the variable load resistor for an indication of 530 volts on the AN/GSM-64.

	(4) Adjust the power supply 600V ADJ control completely counterclockwise. Slowly adjust the LOW-VOLT ALARM control clockwise until the




	LOAD ALARM and LOW VOLTAGE indicators light and the buzzer sounds. Hand tighten the locking nut on the LOW-VOLT ALARM control.

	(5) Adjust the variable load resistor for an indication of 600 volts on the AN/ GSM-64. After approximately 30 seconds, the LOAD ALARM and LOW VOLTAGE indicators will extinguish and the buzzer will silence.





g. High Voltage Cutoff Tests.


	(1) Adjust the variable load resistor for an indication of 672 volts on the AN/ GSM-64. Adjust the HIGH-VOLT ALARM control until cutoff occurs. This is the normal position for the HIGH-VOLT ALARM control. When the power supply becomes stable, hand tighten the locking nut on the HIGH-VOLT ALARM control.

	(2) Operate the power supply RESTORE switch and adjust the variable load resistor for the normal output indication of 600 volts on the AN/GSM-64; then adjust the variable load resistor to increase the output voltage until cutoff occurs. The HIGH VOLT-AGE and LOAD ALARM indicators will light and the buzzer will sound. The AN/GSM-64 will indicate between 670 and 675 volts at the time cutoff occurs.

	(3) Operate and release the RESTORE switch. The power supply will start with the indication on the CURRENT meter increasing toward 100 milliamperes. The LOAD ALARM and LOW VOLTAGE indicators will light and the buzzer will sound. Quickly adjust the variable load resistor. for an indication of 600 volts on the AN/ GSM-64. After approximately 30 seconds the LOAD ALARM and the LOW VOLTAGE indicators will extinguish and the buzzer will silence.



Note. If cutoff occurs before the output voltage is reduced to 600 volts, repeat the procedures given in (8) above.



h. Output Ripple Voltage Tests.

(1) Connect the ME-80(*)/U, a 1-megohm resistor, and a 0.5-yf capacitor as shown in figure 135.


	(2) Connect the ME-30(*)/U test setup across terminals A and B of the 600 V power supply test cable assembly. The ME-30(*)/U will indicate 0.2 volt ac or less.

	i. Voltage Regulation Tests.

	(1) Recheck the output of TF-171/USM and if necessary adjust the output for an indication of 115 volts on the TS-— 852(*) 7 Ui.




	(2) Note the indication on the CURRENT meter of the power supply. Adjust the output of TF-171/USM for an indication of 132.5 volts on the TS-— 352(*)/U. The indication on the CURRENT meter will not increase more than 1 milliampere and the ripple voltage will be 0.2 volts or less, indicated on the ME-30(*)/U.




	(3) Adjust TF-171/USM for an indication of 115 volts on the TS-352(*) / Ww.







	(4) Note the indication on the CURRENT meter of the power supply, and adjust TF-171/USM for an indication of 97.5 volts on the TS-—352(*)/U. The indication on the CURRENT meter will not decrease more than 1 milliampere. The ripple voltage as indicated on the ME-30(*)/U will be 0.2 volt ac or less.

	(5) Readjust the output of TF-171/USM for an indication of 115 volts on the Ts—352 (*) /U:

	j. Blower Operation Tests.

	(1) Install the power supply in the transit case.




	(2) Operate the power supply AC POW-ER to ON. The blower will operate in approximately 20 minutes and force air out the front panel grill.









Section Ill. DEPOT INSPECTION STANDARDS FOR TERMINALS, TELEPHONE AN/TCC-7 AND AN/TCC-—50


183. Test Conditions

The tests provided in paragraphs 184 through 199 will be conducted under the general test conditions (para. 172) and the conditions listed below.


	a. The terminal equipment is connected for operation as shown in TM 11-2139-10. Connect a junction panel test cable assembly to the TO CABLE connector on the JUNCTION PANEL. Use jumper wires and strap terminals 1 and 3 and terminals 2 and 4 on the junction panel test cable assembly.

	b. A test signal source circuit will be fabricated as shown in figure 132.1.

	c. The 200 VOLT POWER SUPPLY will be turned on during all the tests, and the 600 VOLT POWER SUPPLY will be turned on when directed in the tests.





184. TEST PANEL Meter Calibration

a. Operate the TS—402(*)/U switches in the test signal source circuit to provide 0-db atten uation. Adjust the SG—71(*)/FCC output frequency for 68 kc +100 cps at an output level of 0.775 volt.

b. Operate the following switches of the TEST PANEL to the positions indicated below:








	see

Switch
	Position



	MEASURT
	ee TRANSMISSION



	MEASURE SELECTIVE|

MEASURE NON-

SELECTIVE.
	OFF

CHECK

1 KC CHECK

HF.






c. Operate the TS-402(*)/U switches to provide 46-db attenuation and connect TEST PANEL measure cord W1 and plug P1 to the test jack assembly of the test signal source circuit. The TEST PANEL meter will indicate 0 db +0.5. Disconnect TEST PANEL measure cord W1 and plug P1 from the test signal source circuit.



185. TEST PANEL Calibration

|


	a. 1-Ke Oscillator Output Adjustment.

	(1) Operate the SEND switch of the TEST PANEL to CHECK GAIN CHECK HF.




	(2) Connect TEST PANEL measure cord W1 and plug P1 to the CHECK 1 KC jack on the TEST PANEL.




	(3) The TEST PANEL meter indication will be adjustable to 0 db with the 1KC screwdriver control on the TEST PANEL chassis.








b. HF Oscillator Output Adjustment.


	(1) Connect TEST PANEL measure cord W1 and plug Pl to the CHECK HF jack on the TEST PANEL.

	(2) The indication on the TEST PANEL meter will be adjustable to 0 db with the HF screwdriver control on the front panel.





c. Carrier Oscillator Tuning.


	(1) Operate the TEST PANEL switches as follows: MEASURE SELECTIVE to CHECK GAIN and MEASURE NON-SELECTIVE to OFF.

	(2) Connect TEST PANEL measure cord W1 and plug Pl to the CHECK HF jack of the TEST PANEL.

	(3) The TEST PANEL meter will indicate maximum when the FINE TUNE control is adjusted near the mid-position of its range.





d. Selective Circuit Gain Adjustment.


	(1) TEST PANEL measure cord W1 and plug Pl remains connected to the HF jack of the TEST PANEL.

	(2) The TEST PANEL meter indicates 0 db with the GAIN control of the TEST PANEL adjusted near the midposition of its range.





186. Power Supply PP—827/U Tests


	a. Operate the MEASURE switch of the TEST PANEL to 200 VOLTS.

	b. The TEST PANEL meter will be adjustable to 0 db by means of the power supply 200V ADJ control.



c. The internal blower inside the 200 VOLT POWER SUPPLY will operate approximately 20 minutes after ac input power was applied.



187. Power Supply PP—826/U and PP—826A/U


	a. Operate the REPEATER switch on the chassis of the power supply to 0.

	b. Operate the power supply AC POWER switch to ON. The LOAD ALARM indicator will light and the buzzer will sound for approximately 30 seconds until the power supply has warmed.

	c. Operate the MEASURE switch of the TEST PANEL to 600 VOLTS. The TEST PANEL meter indication will be adjustable to 0 db by means of the power supply 600V ADJ control.

	d. Operate the REPEATER switch on the power supply chassis to TEST. The indication on the power supply CURRENT meter will be adjustable to 100 milliamperes by means of the LOAD CURRENT control on the power supply chassis.

	e. The internal blower inside the power supply will begin operation approximately 20 minutes after ac input power has been applied. Operate the power supply AC POWER switch to OFF.





188. ORDER WIRE PANEL Tests and Adjustments


	a. Transmitting and Receiving Amplifier Adjustment.

	(1) Operate the CABLE REELS TO NEXT AN/TCC-7 OR AN/TCC-8 switch on the ORDER WIRE PANEL to 0-11.




	(2) Operate the TEST PANEL switches as follows: MEASURE to TRANS-MISSION, SEND to CHECK GAIN CHECK HF, MEASURE SELEC-TIVE to OFF, and MEASURE NON-SELECTIVE to OW TR AMP OUT.




	(3) Connect TEST PANEL measure cord W1 and plug P1 to the TR AMP OUT jack on the ORDER WIRE PANEL.




	(4) Operate the SEND OW switch of the ORDER WIRE PANEL to ON. The







	indication on the TEST PANEL meter will be adjustable to +2.5 db by means of the TR GAIN control on the ORDER WIRE PANEL chassis.

	(5) Connect TEST PANEL measure cord W1 and plug P1 to the REC AMP IN jack on the ORDER WIRE PANEL and operate the MEASURE NON-SELECTIVE switch on the TEST PANEL to OW REC AMP. The indication on the TEST PANEL meter will be adjustable to 0 db by means of the REC GAIN control on the ORDER WIRE PANEL.

	(6) Connect TEST PANEL measure cord W1 and plug Pl to the REC AMP OUT jack on the ORDER WIRE PANEL. The TEST PANEL meter will indicate 0 db +1.

	Operate the ORDER WIRE switch on the ORDER WIRE PANEL to TALK. A 1,000-cycle tone will be audible in the handset. Restore the SEND OW switch on the ORDER WIRE PANEL to vertical and the MEASURE NON-SELECTIVE switch on the TEST PANEL to OW TR AMP OUT. (7 ~-'





. Signaling Tests.


	(1) Connect TEST PANEL measure cord W1 and plug P1 to the TR AMP OUT jack of the ORDER WIRE PANEL.

	(2) Operate the ORDER WIRE switch on the ORDER WIRE PANEL to RING. The CALL indicator on the ORDER WIRE PANEL will light, the buzzer will sound, and the TEST PANEL meter will indicate approximately 0 db.





. Talking Tests.


	(1) Operate the ORDER WIRE switch of the ORDER WIRE PANEL to TALK.

	(2) Connect TEST PANEL measure cord W1 and plug P1 to the TR AMP OUT jack on the ORDER WIRE PANEL.

	(8) Speak a test message into the telephone handset. Note the deflections of the TEST PANEL meter pointer while speaking.

	(4) Operate the ORDER WIRE switch on the ORDER WIRE PANEL to vertical.





d. Noise Tests.


	(1) Calibrate the Transmission Measuring Set TS—559(*) /FT for 144 weighting : with the following exceptions: Operate switch $4 to FIA and the decibel dial to 35. The dba readings are taken direct with no correction factor.

	(2) Connect the LINE jacks of the TS-— 559(*)/FT to the 2W EXT binding posts on the ORDER WIRE PANEL.

	(8) The noise indication on the TS-—559- (*)/FT meter will not exceed +10 dba.

	(4) Disconnect the TS—559 (*) /FT.





189. Test Frequency Adjustments


	a. Operate the 12 & 28 KC switch on the CARRIER SUPPLY PANEL to ON. The 12 & 28 KC indicator will light

	b. Operate the CABLE REELS TO FIRST AN/TCC-11 TR switch on the GROUP PAN-EL chassis to 11.

	c. Operate the TEST PANEL switches as follows: SEND to CHECK GAIN CHECK HF, MEASURE to TRANSMISSION, and MEASURE NON-SELECTIVE to OFF.

	d. Connect TEST PANEL measure cord W1 and plug Pl to the TR AMP OUT jack of the GROUP PANEL.



Note. Adjust the FINE TUNE control of the TEST PANEL for maximum meter indications before performing the control adjustments in e through g below.


	e. Operate the MEASURE SELECTIVE switch of the TEST PANEL to 12KC. The indication on the TEST PANEL meter is adjustable to 0 db by means of the 12KC control on the CARRIER SUPPLY PANEL.

	f. Operate the MEASURE SELECTIVE switch of the TEST PANEL to 28KC. The indication on the TEST PANEL meter is adjustable to 0 db by means of the 28 KC control on the CARRIER SUPPLY PANEL.

	g. Operate the 12 & 28 KC switch of the CARRIER SUPPLY PANEL to OFF and the MEASURE SELECTIVE switch of the TEST PANEL to 68KC. The indication on the TEST PANEL meter is adjustable to 0 db by means of the 68KC control on the CARRIER SUP-PLY PANEL chassis.



190. Transmitting Gain Adjustments

| a. Operate the SEND-MEAS switches on CHAN 2 of all three CHAN MODEMS to SEND.

b. Use the TEST PANEL and perform the tests given in the chart below.












	Test No.
	TEST PANEL measure cord W1 and

plug connected to—
	
	MEASURE

SELECTIVE
	Required TEST PANEL



	(1)
	Jack

(2)
	Panel

(3)
	switch position

(4)
	meter indication

(6)
	




	
	TR AMP OUT
	
	
	
	



	
	60-108 KC OUT_
	SUBGROUP
	
	ho

0 db
	



	mw
	60-108 KC OUT
	SUBGROUP
	
	+2

0 db
	



	nD
	60-108 KC OUT_
	SUBGROUP
	
	
	





Note 1. Adjust the FINE TUNE control on the TEST PANEL for maximum meter indication before performing the final measurement (col. 6).

Note 2. The TEST PANEL meter indication (col. 6) will be obtained by adjusting the TR AMP GAIN control on the SUBGROUP PANEL chassis.

c. Operate the SEND-MEAS switches on CHAN 2 of all three CHAN MODEMS to the vertical (normal) position.



191. Pilot Regulator-Amplifier Adjustments

a. Operate the CABLE REEL TO FIRST AN/TCC-11 REC switch on the GROUP

PANEL to 11 and the REGULATOR switch to MAN.

b. Perform the tests listed in the chart below by following the procedures given in c through i below. To obtain the required TEST PANEL meter indications (col. 4), adjust the control indicated in column 5 of the chart.











	Test No.

(1)
	TEST PANEL measure

W1 and plug P1 connected

to GROUP PANEL jack—

(2)
	MEASURE

SELECTIVE

switch position
	Required TEST PANEL

METER meter

indication
	Control on GROUP PANEL

to be adjusted

(6)




	
	REC AMP 1 OUT
	
	
	FLAT ADJ 68 KC



	
	REC AMP 2 OUT
	
	
	AUTO REG OUTPUT



	
	REC AMP 2 OUT
	
	
	SLOPE ADJ 12 KC



	
	REC AMP 2 OUT
	
	
	BUIGE ADJ 28 KC



	Sr Ci Ort
	REC AMP 2 OUT
	
	
	





Note 1. Adjust the FINE TUNE control on the TEST PANEL for maximum meter indication before performing the adjustments in column 6 of the chart.

Note 2. The indications in Required TEST PANEL meter indication (col. 5) will be obtained with the FLAT ADJ 68 KC control (col. 6) between positions 2 and 5.

Note 3. Allow sufficient time for the TEST PANEL meter to stabilize.

Note 4. The SLOPE ADJ 12 KC control (col. 6) will be in position 0 +1.

Note 5. The indication in the Required TEST PANEL meter indication (col. 5) will be obtained with the BULGE ADJ 28 KC control (col. 6) at 0.

c. Perform test No. 1 in the chart.

d. Connect TEST PANEL measure cord W1 and plug Pl of the REC AMP 2 OUT jack on the GROUP PANEL and adjust the MAN REG OUTPUT control slowly clockwise until the alarm buzzer sounds. Record the TEST PANEL meter indication. Adjust the MAN REG OUTPUT control slowly counterclockwise until the buzzer sounds. Record the TEST PANEL meter indication. Adjust the MAN REG OUTPUT control clockwise for an indi cation of 0 db on the TEST PANEL meter. The indication on the TEST PANEL meter when the buzzer sounds will be between —1 and —3 db on the low side and between +1 and +8 on the high side.

e. Operate the REGULATOR switch on the GROUP PANEL chassis to AUTO and perform test No. 2 in the chart.

f. Operate the 12 & 28 KC switch on the CARRIER SUPPLY PANEL to ON and perform tests No. 3 and No. 4 in the chart.


	g. Operate the 12 & 28 KC switch on the CARRIER SUPPLY PANEL to OFF.

	h. Operate the SEND-MEAS switch on CHAN 2 of CHAN MODEM 2 to SEND and perform test No. 5 in the chart.

	1, Restore the SEND-MEAS switch on CHAN 2 of CHAN MODEM 2 to the vertical (normal) position.





192. Demodulator Gain Adjustment

a. Operate the MEASURE SELECTIVE switch on the TEST PANEL to OFF.


	b. Operate the SEND-MEAS switch on CHAN 2 of CHAN MODEM 2 to SEND.

	c. Operate the 2W-—4W switch on each of the 12 channels to 4W and the GAIN controls completely counterclockwise.

	d. Perform test No. 1 in the chart below. The indications in the Required TEST PANEL meter indication column will be obtained by means of the controls in the Control to be adjusted. column.













	Test No.
	TEST PANEL measure cord W1

and Plug Pil connected to—
	MEASURE NON-SELECTIVE
	Required TEST

PANEL meter
	Control to be adjusted




	
	
	switch position
	indication
	



	
	
	GRP DEM OUT
	
	DEM GAIN on GROUP

-PANEL.



	
	DEM OUT 1JSUBGROUP|
	SUB GRP DEM OUT_
	
	DEM 1 GAIN on SUB

GROUP PANEL.



	
	DEM OUT 2/SUBGROUP|
	SUB GRP DEM OUT_
	
	DEM 2 GAIN on SUB

GROUP PANEL.



	
	
	
	
	DEM 38 GAIN on SUB

GROUP PANEL.






	e. Operate the SEND-MEAS switches on CHAN 2 of CHAN MODEM 1 and CHAN MODEM 38 to SEND.

	f. Perform tests Nos. 2, 3, and 4 in the chart in d above.

	g. Operate the SEND-MEAS switches on CHAN 2 of CHAN MODEM 1, CHAN MO-DEM 8 to vertical position.





193. Receiving Channel Gain Adjustment


	a. Connect terminals T and R of the test jack assembly and a 600-ohm resistor across the 4WR binding posts on CHAN 1 of CHAN MODEM 1.

	b. Operate the MEASURE NON-SELEC-TIVE switeh of the TEST PANEL to CHAN OUT.

	c, Connect TEST PANEL measure cord W1 and plug P1 to the test jack assembly.

	d. Operate the SEND-MEAS switch on CHAN 1 of CHAN MODEM 1 to SEND. The indication on the TEST PANEL meter will be



adjustable to 0 db by means of the GAIN control on CHAN 1 of CHAN MODEM 1.


	e. Restore the SEND-MEAS switch on CHAN 1 of CHAN MODEM 1 to vertical.

	f. Repeat the procedures given in a through 'e above and test each of the remaining channels. The indication on the TEST PANEL meter is adjusted for each channel by means of the associated GAIN control.

	g. Disconnect the test jack assembly and the 600-ohm resistor.





194. Subgroup Carrier Leak Tests


	a. Operate the MEASURE NON-SELEC-TIVE switch on the TEST PANEL to SUB GRP MOD IN.

	b. Connect a 600-ohm resistor across each set of SPECIAL SERVICE binding posts on the SUBGROUP PANEL chassis.

	c. Operate the SPECIAL SERVICE 1, 2, and 3 switches on the SUBGROUP PANEL chassis to SPL SERV.




	d. Connect TEST PANEL measure cord W1 and plug Pl to the DEM OUT 1 jack on the SUBGROUP PANEL. Note and record the TEST PANEL meter indication. The TEST PANEL meter will indicate —5 db or a greater negative value.

	e. Connect TEST PANEL measure cord W1 and plug P1 to the DEM OUT 2 jack, then to the DEM OUT 38 jack on the SUBGROUP PANEL. The TEST PANEL meter indication for each test will be the same as the indication noted in d@ above.

	f. Operate the SPECIAL SERVICE 1, 2, and 3 switches to CHAN MODEM. Disconnect the 600-ohm resistors from the SPECIAL SERVICE binding posts.





195. Carrier Transmission Channel Noise Tests


	a. Calibrate the TS-559(*)/FT for 144 weighting with the following exceptions: operate switch S4 to FIA and the decibel dial to 35. The dba readings are taken direct with no correction factor required.

	b. Connect from the LINE jacks of the TS— 559(*)/FT to the 4WR binding posts on CHAN 1 of CHAN MODEM 1.

	c. The noise indication on the TS—559(*) / FT meter will not be more than +20 dba.

	d. Repeat the procedures given in a and b above and test the remaining channels. Each channel will meet the requirements given in c above. Disconnect the TS-—559(*)/FT.





' 196. Transmission Tests Through Channel TALK-MON Switches


	a. Operate the CHANNEL TALK switch on the ORDER WIRE PANEL to LINE.

	b. On CHAN 1 of CHAN MODEM, operate the ,TALK-MON switch to TALK and the SEND-MEAS switch to SEND.

	c. The 1,000-cycle tone will be audible in the handset of the ORDER WIRE PANEL.

	d. Operate the TALK-MON § switch on CHAN 1 of CHAN MODEM 1 to MON.

	e. The 1,000-cycle tone will be audible at a noticeably lower level than indicated in c above.




	f. Operate the TALK-MON and SEND-MEAS switches on CHAN 1 of CHAN MO-DEM 1 to vertical.

	g. Repeat the procedures given in b through f above on each of the remaining channels.





197. Crosstalk Tests


	a. Calibrate the TS-559(*)/FT for 144 weighting, with the following exceptions: Operate switch S4 to FIA and the decibel dial to 35. The dba readings are taken direct with no correction factor required.

	b. Connect the LINE jacks of the TS—559(*) /FT and a 600-ohm resistor to the 4WR binding posts of the channel indicated in the Measure column of the chart in d below.

	c. Operate the SEND-MEAS switches, one at a time, to SEND on the channels indicated in the Send column of the chart.

	d. The TS-559(*)/FT meter indication for each test will not exceed 27 dba.

	e. The crosstalk tests are given below.
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f. Repeat the procedures given in b and c above to check the crosstalk between the channels listed in the chart below. The TS—559(*)/ FT meter indication will not exceed 22 dba.
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	(See note



	
	
	
	
	below.)





Note. Operate the ORDER WIRE switch on the ORDER WIRE PANEL to RING.



198. 65-Ke and Faulty Frequency Tests

a. Operate the following TEST PANEL switches to the positions indicated:








	Switch
	Position



	DORA
	65 KC TR OR FAULT

TEST.




	ees

U Rau gee
	TRANSMISSION



	MEASURE SELECTIVE|
	65KC



	MEASURE NON-
	OFF



	SELECTIVE. °
	






	b. Connect TEST PANEL measure cord W1 and plug P1 to the TR AMP OUT jack on the GROUP PANEL.

	c. Adjust the FINE TUNE control on the TEST PANEL for maximum meter indication.

	d. Adjust the 65 KC TR OR FAULT TEST control on the TEST PANEL chassis for a 0-db indication on the meter.

	e. On the TEST PANEL, operate the MEASURE SELECTIVE switch to OFF and the MEASURE NON-SELECTIVE switch to FAULT TEST.

	f. On the TEST PANEL, depress and release, one at a time, the FAULT TEST REP 1, REP 2, and REP 3 switches. The TEST PAN-EL meter indication for each switch will be between —l1db and +1 db.

	g. Connect TEST PANEL measure cord W1 and plug Pl to the REC AMP OUT 2 jack on the GROUP PANEL.



h. Operate the following TEST PANEL switches to the positions indicated.




	Switch -
	Position



	MEASURE SELECTIVE|
	65KC REC




	MEASURE NON-
	65KC



	SELECTIVE.
	OFF






	i. The SEND lamp on the TEST PANEL will light.

	j. Adjust the FINE TUNE control on the TEST PANEL for a maximum meter indication.

	k. The TEST PANEL meter indication will be adjustable to 0 db by means of the 65 KC REC control.





199. Unwanted Modulation Tests


	a. Operate the SEND switch on the TEST PANEL to 65 KC TR OR FAULT TEST.

	b. Connect the TEST PANEL measure cord W1 and plug P1 to the TR AMP OUT jack on the GROUP PANEL.

	c. Adjust the FINE TUNE control on the , TEST PANEL for a maximum meter indication.

	d. The TEST PANEL meter indication will be adjustable to 0 db by means of the 65 KC TR OR FAULT TEST control on the TEST PANEL chassis.

	e. Operate the MEASURE SELECTIVE and MEASURE NON-SELECTIVE switches on the TEST PANEL to GRP PANEL 62KC.

	f. Connect TEST PANEL measure cord W1 and plug Pl to the REC 62 KC jack on the GROUP PANEL.

	g. Adjust the FINE TUNE control on the TEST PANEL for a maximum indication on the meter.

	h. The TEST PANEL meter will indicate less than 0 db.

	i. Operate the REGULATOR switch on the GROUP PANEL chassis to MAN and the AC POWER switch on the 200 VOLT POWER SUPPLY to OFF.



Figure 18 (in separate envelope) (as changed by C 38, 24 Apr 64).

| | Make the following changes to connector I" P1038:

Change E to R.

Change R to E.

Figure 108 (in separate envelope) (as changed by C 3, 24 Apr 64).

Make the following changes:

Delete (NOTE 5).

Delete note 5.

Figure 181 (in separate envelope). the following changes: Make

On SUPPLY TEST CABLE ASSEMBLY connected to connector J101 of the JUNCTION PANEL, change the strap from "J to F" to:

J to P; change the strap from "E to P" to: E to F.

Delete note 5 and add new note 5:

(5) TWO CARRIER SUPPLY TEST CABLE AS-SEMBLIES ARE REQUIRED BY TESTS USING THIS TEST SETUP.

Page 316, figure 185 (as changed by C 38, 24 Apr 64). Make the following changes:

In the left-hand section of the RC network, delete 1,800 in two places and substitute 1,600. Delete J301 added to the connector adjacent to connector P38.

Delete (NOTE 4) added below the 1,500-ohm variable resistor. Delete note (4).

Page 323, appendix (page 61 of C 2). Delete the references as added by C 38, 24 April 1964 and substitute:









	
	DA Pam 310-4
	Index of Technical Manuals, Technical Bulletins, Supply Manuals

(types

4, 6, 7, 8, and 9), Supply Catalogs

(type CL), Supply Bulletins, Lubri

cation Orders, and Modification Work Orders



	
	TB SIG 355-1
	Signal Equipment

Depot Inspection

Standard

for Repaired



	
	TB SIG 355-2
	Signal Equipment

Depot Inspection

Standard for Refinishing Repaired




	
	TM 9-213
	Painting Instructions for Field Use



	
	TM 11-5527
	and TS-352B/U

TS-352A/U,

TS-352/U,

Multimeters



	|
	TM 11-6625-200-12
	ME

Maintenance

Manual:

Operator

Organizational

Multimeters

and

26A/U and ME-26B/U



	
	TM 11-6625-218-12
	Frequency Meter AN/TSM

Operation and Organizational Maintenance:

16



	
	TM 6625-444-15
	Field and Depot Maintenance Manual:

Operator, Organizational,

Digital

Voltmeters AN/GSM-64 and V-34A



	
	TM 38-750
	Army Equipment

Record

Procedures.
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Changes in force: C2,C 4,andC 5

TM 11-2139-35/T. O. 31W1-2TCCT-64 *C 5

DS, GS, and Depot Maintenance Manual, Including Repair Parts and Special Tool Lists TERMINALS, TELEPHONE, AN/TCC—-7 AND AN/TCC—50

CHANGE No. 5

HEADQUARTERS DEPARTMENT OF THE ARMY WasuineTon, D.C., 30 November 1965

IM 11-2139-34, 14 November 1958, is changed as follows:

Title of the manual is changed as shown above.

Note. The parenthetical reference to previous changes (example 1 of C 2) indicates that pertinent material was published in those changes.

Page 2, paragraph 1 (page 1 of C 2). Delete subparagraph } and substitute:

b. Refer to appendi for technical manuals applicable to the AN/TCC-7 and AN/TCC-50.

Paragraph 1, (page 3 of C 4). Delete subparagraph @ and substitute:

d. The direct reporting by the individual user of errors, omissions, and recommendations for improving this manual is authorized and encouraged. DA Form 2028 (Recommended changes to DA Publications) will be used for reporting these improvements. This form will be completed using pencil, pen, or typewriter and forwarded direct to Commanding General, U.S. Army Electronics Command, ATTN: AMSEL-MR-(NMP)-MA, Fort Monmouth, N.J., 07703.

. Page 323, appendix (page 47 of C 4.) Designate "A PPENDIX" as APPENDIX I.

Delete TM 11-2139-10 and TM 11-2139-20 in their entirety 'and substitute:

TM 11-2139-10 Operator's Manual: Terminals Telephone AN/ TCC-7 and AN/TCC-

50. Organizational Maintenance Manual: Terminals, Telephone AN/ TCC-7 and AN/TCC-50. TM-11-2139-20

Telephone Carrier Systems using Terminals, Telephone AN/TCC-7 and AN/TCC-50, Repeater, Telephone AN/ TCC-8 (AN/TCC-21), Repeater, Telephone TM 11-2150 AN/TCC-11, and Tele- ~ phone Test Set TS-712/ TCC-11.

TM 11-5965-216-15P Operator's, Organizational, Field and Depot Maintenance Repair Parts and Special Tool Lists and Maintenance Allocation Chart: Hand set TS-9-F.

Add appendix II after appendix I.






APPENDIX Il — DIRECT AND GENERAL SUPPORT, AND DEPOT REPAIR PARTS LIST


Section |. INTRODUCTION


1. General

a. This manual lists the quantities of repair parts for direct support, general support and depot field maintenance and isa basis for requisitioning authorized parts. It is also a guide for depot maintenance in establishing initial levels of spare parts.



6. Columns are as follows:


	(1) Source, maintenance, and recoverability code. Source, maintenance, and recoverability. codes indicate the commodity command responsible for supply, the maintenance category at which an item is stocked, categories at which an item is installed or repaired, and whether an item is repairable or salvageable. The source code column is divided into four parts.

	(a) Column A. This column indicates the materiel code and designates the area of responsibility for supply. AR 310-1 defines the basic numbers used to identify the materiel code. If the part is Signal materiel responsibility, the column is left blank.




	(b) Column B. This column indicates the point within the maintenance system where the part is available. "P" indicates that the repair part is a high mortality part; procured by Commodity Command, stocked in and supplied from the supply depot system, and au- 'thorized for use at indicated maintenance categories.




	Column C. This column indicates the lowest maintenance categories authorized to install the part. (c —






"O"—Organizational maintenance (operator and organizational).

"F"—Direct support maintenance. "H"—General support maintenance.

(d) Column D. The symbols in this column indicate whether the item is repairable or salvageable, as follows:


"R"—indicates that the part or assembly is economically repairable and is supplied, when available, on an exchange basis.



(2) Federal stock number. This column lists the 11-digit Federal stock number.

(3) Designation by model. Not used.

(4) Description. Nomenclature or the standard item name and brief identifying data for each item are listed in this column. When requisitioning, enter the nomenclature and description.

(5) Unit of issue. The unit of issue is each unless otherwise indicated and is the supply term by which the individual item is counted for procurement, storage, requisitioning, allowances, and issue purposes.

(6) Eaupendability. Nonexpendable items are indicated by NX. Expendable items are not annotated,


	(7) Quantity incorporated in unit. This column lists the quantity of each part found in a given assembly, component, or equipment.

	(8) Direct support. This column indicates quantities of repair parts authorized for initial stockage for use in the direct support maintenance and in supply support to organization. The quantities are based on 100 equipments to be maintained for a 15-day period.



(9) General support. The numbers in this column indicate quantities of repair parts authorized for initial stockage for use in general support maintenance. The quantities are based on 100 equipments to be maintained for a 15-day period.

(10) Depot. The numbers in this column in- - dicate quantities of repair parts author ized for depot maintenance and for initial stockage for maintenance, and for supply support to lower categories. The entries are based on the quantity required for rebuild of 100 equipments.

(11) Jllustration. The "Item No." column lists the reference symbols used for identification of the items in the illustration or text of the manual.



2. Parts for Maintenance

When this equipment is used by signal service organizations organic to theater headquarters or communication zones to provide theater communications, those repair parts authorized up to and including general support are authorized for stockage by the organization operating this equipment.



3. Arrangement of Groups

This list is arranged in the following Group order:

Telephone, Terminal AN/TCC-7 and Telephone, Terminal AN/TCC-50

Group I—Amplifier-Pilot AM-707/TCC-6 Regulator

Group Ia—Amplifier Audio Frequency Subassembly AR1, AR2, AR3 (FSN 5805-503-3365) (Quantity in use reflects 3 each Line Amplifiers)

Group Ib—Amplifier Audio Frequency Subassembly AR4 (FSN 5805-378-

4760) ,

Group Ic—Amplifier-Pilot Regulator Subassembly 26 (FSN 5805-392-7626) Group II—Modem Telephone TA-227/U Group III—Receiver-Transmitter Test OA-4438/TCC-7

Group IIIa—Receiver-Transmitter Order Wire RT-280/TCC-7

Group IIIa (1)—Amplifier Audio Fre quency AR101 (FSN 5805-503-3360)

Group IIIa (2)—Amplifier Audio Frequency AR102 (FSN 5805-503-0920)

Group IIIa (3)—Ringer-Oscillator Assembly Y101 (FSN 5805-356-2898 )

Group IIIb—Test Set, Telephone TS-760/TCC-7

Group IV—Telephone Carrier Frequency TA-228/TCC-7



4. Additional Repair Parts Authorization

An asterisk (*) indicates that an item is not authorized for stockage but if required, may be requisitioned for immediate use only.



5. Electron Tubes

The consumption rates given for tubes are conservative theoretical estimates and are provided fou use only when more complete information, such as data based on operating experience, is not available. These figures are based on levels and requirements for equipment actually in use, not on authorizations or equipment stored in depots.



6. Requisitioning Information

a. The allowance factors are based on 100 equipments. In order to determine the number of parts authorized for initial stockage for the specific number of equipments supported, the following formula will be used and carried out to two decimal places.

Specific number of equipments supported

×allowance factor100= \times \frac{\text{allowance factor}}{100} = 

number of parts authorized for initial stockage.


	6. Fractional values obtained from above computation will be rounded to whole numbers as follows:

	(1) When the total number of parts authorized is less than 0.5, the quantity authorized will be zero.




	(2) When the total number of parts authorized is between 0.5 and 1.0, the quantity authorized will be one.




	(3) For all values above one, fractional values below 0.5 will revert to the next lower whole number and fractional value 0.5 and above will advance to the next higher whole number.




	(4) A parenthesis after the allowance factor listed in the direct support. column indicates that the item is combat essential and that a minimum quantity of one is authorized for initial stockage even though the computed quantity is less than 0.5.




	c. The quantities determined in accordance with the above computation represent the initial stockage for a 15-day period.



TM 11-2139-35/T, O. 31W1-2TCC7-64

TM 11-2139-35/T, O, 31W1-2TCCT-64

TM 11-2139-35/T, O. 31W1-2TCC7-64

TM 11-2139-35/T. 0. 31W1-2TCC7-64

TM 11-2139-35/T. O . 31W1-2TCC7-64

TM 11-2139-35/T. O. 31W1-2TCC7-64 =

TM 11-2139-35/T, O, 31W1-2TCC7-64



TM 11-2139-35/r, 0, 31W1-2TCC7-64 TL hci

TM 11-2139-35/T, O. 31W1-2TCC7-64 e ca

TM 11-2139-35/T, oO, 31W1-2TCCT-64

TM 11-2139-35/T, O, 31W1-2TCC7-64

TM 11-2139-35/T. O. 31W1-2TCCT7-64

TM 11-2139-35/1T, 0. 31W1-2TCC7-64

By Order of the Secretary of the Army:

HAROLD K. JOHNSON, General, United States Army, Official : Chief of Staff.

J. C. LAMBERT, Major General, United States Army, The Adjutant General.

Active Army:

USASA (2) CNGB (1) CC-B (7): Dir of Trans (1) CofEngrs (1) TSG (1) CofSptS (1) USAAESWBD (5) USARADBD (5) USACDCEA (1) USACDCOBRA (1) USACDCOA (1) USACDCQMA (1) USACDCTA (1) USACDCADA (1) USACDCARMA (1) USACDCAVNA (1) USACDCARTYA (1) USACDCSWA (1) USACDCCEA (1) USACDCCHA : Ft Huachuca (1) USACDCEC (10) USAMC (5) USCONARC (5) ARADCOM (5) ARADCOM Regn (2) OS Maj Comd (4) LOGCOMD (2) USAMICOM (4) USASMC (2) USASCC (4) MDW (1) Armies (2) except Seventh (5) BUSA (5) Corps (2) USAC (3) 11th Air Aslt Div (3) 507th USASA Gp (5) 508th USASA Gp (5) 318th USASA Bn (5) 319th USASA Bn (5) 420th USASA Det (5) Sve Colleges (2) Br Sve Sch (2) except USASESCS (60) USASCS (5) USAARMS (5) Sig Fld Maint Shops (2) AMS (1) USAERDAA (2) USABPRDAW (13) GENDEP (2) Sig Sec GENDEP (5) Sig Dep (12) A Dep (2) except SAAD (30) TOAD (14) FTWOAD (10) LEAD (7) SHAD (8) NAAD (5) SVAD (5) CHAD (8) ATAD (10) LBAD (14) USASTC (2) USATC AD (2) USATC Armor (2) USATC Engr (2) USATC Inf (2)

Army Pic Cen (2) WRAMC (1) Instl (2) except Ft Monmouth (70) Ft Gordon (10) Ft Huachuca (10) Ft Carson (21) Ft Knox (12) Ft Devens (5) WSMR (5) USASETAF (5) Units organized under following TOE's (2 copies each) : 11-35 11-56 11-97 11-98 11-105 11-106 11-117 11-127 11-155 11-157 11-357 11-500 (AA-AC) 11-587 11-592 - 11-597

NG: State AG (3) ; units—same as Active Army except allowance is one copy.

USAR: None.

For explanation of abbreviations used, see AR 320-50.



Changes in force C2, C 4,C 5, and C 6

TM 11-2139-35/T. O, 31W1-2TCCT7-64 Cé

CHANGE

No. 6

HEADQUARTERS DEPARTMENT OF THE ARMY WASHINGTON, D. C., 15 May 1969

DS, GS, and Depot Maintenance Manual Including Repair Parts and Special Tool Lists TERMINALS, TELEPHONE AN / TCC-50

TM 11-2139-35, 14 November 1958, is changed as follows:

Note. The parenthetical reference to previous changes (example: "page 1 of C2") indicates that pertinent material was published in that change.

Page 2, paragraph 1. Make the following changes:

Subparagraph b (page 1 of C 2). Line 3, delete "TM 11-2139-20P; line 7, delete "and TM 11-5805-317-35P"; line 8, after AN/TCC-7", add: and AN/TCC-50.

Subparagraph c. Delete and substitute:

c. The maintenance allocation chart is published in TM 11-2139-20; the basic issue items list is published in TM 11-2139-10; the organizational repair parts list is published in TM 11-5805-317-20P, and the DS, GS, and depot repair parts list is published as appendix II in this manual.

Subparagraph d (page 1 of C 5). Delete:

and substitute:

d. Reporting of Equipment Publication Improvements. The reporting of errors, omissions, and recommendations for improving this publication by the individual user is encouraged. Reports should be submitted on DA Form 2028 (Recommended Changes to Publications) and forwarded direct to Commanding General, U. S. Army Electronics Command, ATTN: AMSEL-ME-NMP-AD, Fort Monmouth, New Jersey 07703.

Page 323, appendix I (page 61 of C2, page 47 of C4, page 1 of C5). Delete and substitute:






APPENDIX | REFERENCES

Following is a list of references applicable and available to the field and depot repairman of Telephone Terminal AN/TCC-7 and AN/TCC-50.








	DA Pam 310-4
	Index of Technical Manuals, Technical Bulletins, Supply Manuals (types 7,

8, and 9), Supply Bulletins, and Lubrication Orders.




	DA Pam 310-7
	Modification Work Orders.





SB 11-5738 Painting and Preservation Supplies Available for Field Use for Electronics Command Equipment.

TA 11-17 Signal Field Maintenance Shops. Allowances of Signal Corps Expendable Supplies for Signal Field Mainten-TA 11-100 (11-17)

ance Shops.

Allowances of Signal Corps Expendable Supplies for Signal Depot Com-TA 11-101 (11-158) pany.

TB SIG 328 Telephone Carrier System Test Facilities Kit MK-155/TCC.

TB 746-10 Field Instructions for Painting and Preserving Electronics Command Equipment.

TOE 11-158E Signal Depot Company.

TM 9-213 Painting Instructions for Field Use.








	TM 11-381
	Cable assembly CX-1065/G, Telephone Cable Assemblies CX-1606/G, and

CX-1512/U, Telephone Loading Coil Assembly CU-260/G, Electrical Con

nector Plugs U-176/G and U-226/G, and Maintenance Kit, Cable Splicing



	
	MK-640/G.



	TM 11-1214
	Instruction Book for Oscilloscope OS-8A/U.



	TM 11-1214A
	Oscilloscope OS-8C/U.



	TM 11-2044
	Attenuators, TS-402/U, and TS-402A/U.



	TM 11-2139-10
	Operator's Manual: Terminals, Telephone AN/TCC-7 and AN/TCC-50.



	TM 11-2139-20
	Organizational Maintenance Manual: Terminals, Telephone AN/TCC-7 and

AN/TCC-50.



	TM 11-2140-10
	Operator's Manual: Telephone Repeater AN/TCC-8 and Telephone Repeater

AN/TCC-21.



	TM 11-2140-20
	Organizational Maintenance: Telephone Repeater AN/TCC-8 and Telephone

Repeater AN/TCC-21.



	TM 11-2140-35
	Telephone Repeater AN/TCC-8 and Tele

Field and Depot Maintenance:



	
	phone Repeater AN/TCC-21.



	TM 11-2142
	Telephone Terminal AN/TCC-3 and Telephone Terminal AN/TCC-238.



	TM 11-2143
	Telephone Test Sets TS-712/TCC-11 and TS-712A/TCC-11.



	TM 11-2150
	Telephone Carrier Systems Using Terminals, Telephone AN/TCC-7 and

AN/TCC-8

AN/TCC-50,

(AN/TCC-21),

Telephone

Repeater,

Repeater,

Telephone AN/TCC-11 and Telephone Test Set TS-712/TCC-11.



	TM 11-2151
	Organizational, DS, GS, and Depot Maintenance Manual: Audio Level Me



	
	ters ME-71A/FCC, ME-71B/FCC, and ME-71C/FCC.



	TM 11-2604
	Tests Sets I-199 and I-199A.



	TM 11-5057
	Frequency Meter AN/USM-26.



	
	TM 11-5805-224-20P Organizational Maintenance Repair Parts and Special Tools List: Modem,

Telephone TA-219/U.



	
	TM 11-5805-224-35P DS, GS, and Depot Maintenance Repair Parts and Special Tools List: Mo

dem Telephone TA-219/U.



	TM 11-5805-240-12
	Operator's and Organizational Maintenance Manual: Repeater, Telephone

AN/TCC-11.



	TM 11-5805-240-35
	Field and Depot Maintenance Manual: Repeater, Telephone AN/TCC-11.



	
	TM 11-5805-245-20P Organizational Maintenance Repair Parts and Special Tools List: Power

Supply PP-827/U.



	
	TM 11-5805-245-35P Field and Depot Maintenance Repair Parts and Special Tools List: Power

Supply PP-827/U.



	TM 11-5805-247-12
	Organizational Maintenance Manual (Including Repair Parts and Special

Tools List): Converter, Telegraph-Telephone Signal TA-182/U.



	TM 11-5805-247-35
	DS, GS, and Depot Maintenance Manual Including Repair Parts and Special

Tools List: Converter, Telegraph-Telephone Signal TA-182/U.



	
	TM 11-5805-248-20P Organizational Maintenance Repair Parts and Special Tools List: Power

Supplies PP-826/U and PP-826A/U.



	
	TM 11-5805-248-35P DS, GS, and Depot Maintenance Repair Parts and Special Tools List: Power

Supplies PP-826/U and PP-862A/U.



	TM 11-5805-317-20P Organizational
	Maintenance

Repair Parts and Special Tools List: Tele

phone, Terminal AN/TCC-7

and Telephone, Terminal AN/TCC-50.



	TM 11-5820-287-12
	Operator and Organizational Maintenance Manual: Radio Sets AN/TRC-24,



	
	AN//GRC-75, AN/GRC-78, AN/GRC-81, and AN/GRC-81A; Radio Term



	
	inal Sets AN/ TRC-35, AN/ GRC-76, AN/ GRC-7 9, and AN/ GRC-82; Radio



	
	Relay Set AN/TRC-36, Radio Repeater Sets AN/GRC-77, AN/GRC-80,



	
	and AN/GRC-83; Radio Set Groups AN/TRA-25, AN/TRA-25A, and OA

3668A/TRC-24.



	TM 11-5820-287-34
	Field Maintenance Manual: Radio Sets AN/TRC-24, AN/GRC-75, AN/GRC





78, AN/GRC-81, and AN/GRC-81A; Radio Terminal Sets AN/TRC-35, AN/GRC-76, AN/GRC-79, and AN/GRC-82; Radio Relay Set AN/TRC-36; Radio Repeater Sets AN/GRC-77, AN/GRC-80, and AN/GRC-83; and Radio Set Groups AN/TRA-25, AN/TRA-25A and OA-3668A/TRC-

24. TM 11.5820-287-50 Depot Maintenance Manual: Radio Sets AN/TRC-24, AN/GRC-75, AN/ -GRC-78, AN/GRC-81, and AN/GRC-81A; Radio Terminal Sets AN/TRC-35, AN/GRC-76, AN/GRC-79, and AN/GRC-82; Radio Relay Set AN/ TRC-36; Radio Repeater Sets AN/GRC-77, AN/GRC-80 and AN/GRC-83: and Radio Set Groups AN/TRA-25, AN/TRA-25A, and OA-3668A/ | TRC-24. :

TM 11-5965-216-15P Operator's, Organizational, Field and Depot Maintenance Repair Parts and Special Tools List and Maintenance Allocation Chart: Handset TS-9-F.

TM 11-6625-200-15 Operator, Organizational, DS, GS, and Depot Maintenance Manual: Multimeters ME-26A/U, ME-26B/U, ME-26C/U, and ME-26D/U.

TM 11-6625-218-12 Organizational Maintenance Manual: Frequency Meter AN/TSM-16.

TM 11-6625-238-12P Operator and Organizational Maintenance Repair Parts and Special Tools List: Telephone Carrier System Test Facilities Kit MK-155/TCC.

TM 11-6625-239-12 Operator's and Organizational Maintenance Manual: Electronic Multimeters TS-505A/U, TS-505B/U; Multimeters TS-505C/U and TS-505D/U.

TM 11-6625-251-15 Organizational, DS, GS, and Depot Maintenance Manual: Test Set TS-140/ PCM, Signal Generator SG-15/PCM, and SG-15A/PCM and Decibel Meter ME-22/PCM and ME-22A/PCM. .

TM 11-6625-252-12P Operator and Organizational Maintenance Repair Parts and Special Tools List and Maintenance Allocation Chart: Oscilloscopes OS-8B/U and OS-8C/U.

Operator's and Organizational Maintenance Manual: Test Sets, Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U. TM 11-6625-274-12

Operator and Organizational Maintenance Manual: Test Sets, Electron Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U. TM 11-6625-316-12

Operator and Organizational Maintenance Manual: Voltmeter, Meter ME-30A/U and Voltmeters, Electronic ME-30B/U, ME-30C/U, and ME-30E/ uy TM 11-6625-320-12

Operator and Organizational Manual: Transmission Measuring Sets TS-559A/FT, TS-559B/FT, TS-559C/FT and TS-559D/FT. TM 11-6625-356-12

Operator, Organizational, DS, GS, and Depot Maintenance Manual: Signal Generators SG-71/FCC, SG-71A/FCC, SG-71B/FCC, and SG-71C/FCC.: TM 11-6625-358-15

Organizational, DS, GS, and Depot Maintenance Manual: Multimeter TS-S02b/U. | TM 11-6625-366-15

TM 11-6625-444-15 Operator, Organizational, Field and Depot Maintenance Manual: Digital Voltmeters AN/GSM-64 and V-34A. :

TM 38-750 Army Equipment Record Procedures.

Page 2, section I, paragraph 1b(1)(b). After "categories", add the following sentence:

"A" applies to assemblies that are not procured or stocked as such but are made up of

. Changes No. 5, appendix II. Make the two or more units, each of which carries an following changes: individual stock number and description and is procured and stocked and can be assembled by units at indicated maintenance categories.


Change Federal stock numbers for the following items:



Page Item 8 FILTER, LOW PASS 12 RESISTOR, FIXED, FILM Federal stock Federal stock number number delete substitute 5915-281-0297 5905-578-4861 5915-501-4049 5905-552-7208










	Page
	Item
	Federal stock

number
	Federal stock

number




	
	RESISTOR, FIXED, FILM
	delete

5905-552-3547
	substitute

5905-552-2442



	
	RESISTOR, VARIABLE
	5905-284-3430
	5905-195-9777



	14
	TERMINAL STUD
	5940-642-3963
	5940-280-1728



	15
	CAPACITOR, FIXED, PAPER, DIELECTRIC
	5910-306-5456
	5910-303-5456



	
	CAPACITOR, FIXED, PAPER DIELECTRIC
	6910-280-7326
	5910-280-7326



	18
	CAPACITOR, FIXED, PAPER DIELECTRIC
	5910-306-5456
	5910-303-5456



	21
	TERMINAL STUD
	5940-642-3963
	5940-280-1728



	
	TRANSFORMER, AUDIO FREQUENCY
	5960-645-6324
	5950-645-6324



	
	CAPACITOR, FIXED, PAPER DIELECTRIC
	5910-306-5456
	5910-303-5456



	29
	JACK, TIP
	5935-259-0015
	5935-817-3027



	24
	RESISTOR, FIXED, COMPOSITION
	5905-354-1777
	5905-254-1777



	
	RESISTOR, FIXED, FILM
	5905-552-3547
	5905-552-2442



	25
	RESISTOR, FIXED, FILM
	5960-646-5635
	5905-646-5635



	26
	CAPACITOR, FIXED, MICA DIELECTRIC
	5910-101-5639
	5910-834-5883



	30
	RESISTOR, FIXED, FILM
	5905-646-5768
	5905-850-4693



	31
	RESISTOR, FIXED, COMPOSITION
	5905-291-2903
	5905-279-2662



	33
	SOCKET, ELECTRON TUBE
	5035-260-0516
	5935-260-0516



	
	TERMINAL STUD
	5940-642-3963
	5940-280-1728



	37
	KNOB
	5399-558-2395
	5305-284-5176



	47
	CAPACITOR, FIXED, MICA DIELECTRIC
	5905-101-4013
	5910-101-4013



	49
	SEMI-CONDUCTOR DEVICE, DIODE
	5960-557-5032
	5961-557-5032



	52
	CAPACITOR, FIXED, PAPER DIELECTRIC
	5910-284-5071
	5910-644-3492



	5A
	CONNECTOR, ECEPTACLE, ELECTRICAL
	5935-257-7060
	5935-549-8225



	
	FILTER, BAND PASS
	5915-280-0287
	5915-281-0287



	55
	KNOB

!
	5355-558-2395
	5355-284-5176



	56
	PLUG, TELEPHONE
	5935-187-4561
	5935-192-4753



	57
	RESISTOR, FIXED, FILM
	5905-542-9531
	5905-552-5341



	59
	RESISTOR, FIXED, FILM
	5905-542-9524
	5905-279-6983



	63
	TERMINAL, STUD
	5940-642-3963
	5940-280-1728



	65
	CAPACITOR, FIXED, MICA DIELECTRIC
	5910-101-5614
	5910-179-2148



	66
	CAPACITOR, FIXED, PAPER DIELECTRIC
	5910-667-5047
	5910-667-5353



	
	CAPACITOR, FIXED, PAPER DIELECTRIC
	5910-809-8654
	5910-806-9634



	78
	RESISTOR, FIXED, COMPOSITION
	5905-193-3981
	5905-192-3981



	79
	RESISTOR, VARIABLE
	5905-591-8938
	5905-226-9457



	
	SEMI-CONDUCTOR DEVICE, DIODE
	5960-224-4871
	5961-557-5032



	80
	SPRING ASSEMBLY
	5805-392-6432
	5805-392-6423



	
	TERMINAL STUD
	5940-642-3963
	5940-280-1728



	
	Make
	
	ECOM

dwg



	
	Reference

number.

Federal

stock

the following changes:
	
	SC-C-76202-1.



	
	number

Page

6, Federal

stock

"5805-306-
	QTY IN UNIT column: 18.
	





Page 6, Federal stock number "5805-306- 2310". Description column, change "WECo dwg SO-D-62844" to: Sig dwg SC-C-62844.

Page 7, Federal stock number "5805-392- 5692". Description column, change "Sig dwg SO-C-62846" to: Sig dwg SC-C-62846.

Page 13, Federal stock number "53805-206- 5544". Description column, change "Sig dwg No. SO-B-62467" to: Sig dwg No. SC-C-62467.

Page 26, Group II. Add the following item in the columns indicated below:

SOURCE CODE column, subcolumn B: P; subcolumn C: F.

FEDERAL STOCK NUMBER column:

5940-254-2244. DESCRIPTION column: CAP, RUBBER:

PO-U-106/U Binding Post;

QTY IN UNIT column: 18. 3RD-FIELD column: 3.5. ATH-FIELD column: 0.8. 5TH-DEPOT column: 36.0.

Page 27, Federal stock number "5805-306- 2309". Description column, delete "WECo part/spec No. CS-55101".

Page 28. Make the following changes:

Federal stock number "5950-645-4431". Description column, delete "WECo pt spec No. GA-50289".

Federal stock number "5915-281-0268". Description column, delete "WECo Spec No. GA-50210".

Federal stock number "5915-281-0265". Description column, delete "WECo pt/spec No. GA-50211.

Page 34. Make the following changes:

Federal stock number "5950-648-2281". Description column, delete "WECo pt/Spec No. GS51118".

Federal stock number "5950-646-4398". Description column, delete "WECo Spec No. GA-51120".

Federal stock number "5950-645-6403". Description column, delete "WECo Spec No. GA-61122".

Page 35. Make the following changes: Fed eral stock number "5805-503-0864". Source code column, subcolumn C, change "P" to: A. 8rd-Field column, delete "0.7". 4th-Field column, delete "0.1". 5th-Depot column, delete - "3.0". Federal stock number "6625-669-0271". Source code column, subcolumn C, change "P" to: A. 3rd-Field column, delete "0.7". 4th-Field column, delete "0.1". 5th-Depot column, delete "3.0".

By Order of the Secretary of the Army:

Official:

KENNETH G. WICKHAM, Major General, United States Army, The Adjutant General.

W. C. WESTMORELAND, General, United States Army, Chief of Staff.

Distribution: To be distributed in accordance with DA Form 12-51, (qty rqr block no. 279) Direct and General Support Maintenance requirements for the AN/MRC-102 Radio Set.

[image: Figure, page 702]


Changes in force: C 2,C 4,C 5,C 6,andC 7



TM 11-2139-35/TO 31W1 -2TCC7-64 C7

CHANGE No. 7

DEPARTMENTS OF THE ARMY AND THE AIR FORCE. WasuineTon, D.C., 24 September 1970

DS, GS, and Depot Maintenance Manual Including Repair Parts and Special Tools Lists



TERMINALS, TELEPHONE AN/TCC-7 AND AN/TCC-50

TM 11-2139-35/TO 31W1-2TCC7-64, 14 November 1958, is changed as follows:

The parenthetical reference to a previous change (example: page | of C 2) indicates that pertinent material was published in that change.

Page 196, figure 91. Make the following changes: Under the "200 VOLT POWER SUPPLY" block add: PP-827/U OR PP-3135/U.

Near "CARRIER SUPPLY TEST CABLE ASSEMBLY" change: 10V DC to: 12V DC, 200V DC, to: 200 +2V DC, and 6.3V AC to: 6.3 +0.5V AC.

In the upper right section show the ground terminal of VOLTMETER, METER ME-30A/U connected to terminal R of TEST PLUG ASSEMBLY.

Page 302, figure 133. Make the following changes: Under the "200 VOLT POWER SUPPLY" block add: PP-827/U OR PP-3135/U.

Near "CARRIER SUPPLY TEST CABLE ASSEMBLY" change: 10V DC to: 12V DC, 200V DC to: 200 +2V DC, and 6.3V AC to: 6.3 +0.5V AC.

In the upper right section show the ground terminal of VOLTMETER, METER ME-30A/U connected to terminal R of TEST PLUG ASSEMBLY.

Page 275, paragraph. 167.10c (page 17 of C 2), item 5. Make the following changes:

"Test equipment control settings' column. Delete 'Keys 40, 3, and: 2 aligned with white line parallel to short dimension of panel (45 db).'' and substitute: "Adjust for 52-dB loss". 'Test procedures' column. Make the following changes: Delete subparagraphs c, d, f, g, h, 2, j, and k and substitute:


	c. Adjust the TS—402/U for 50-dB loss.

	d. Adjust the TS—402/U for 47-dB loss.

	f. Adjust the TS—402/U for 45-dB loss.

	g. Hold the ATTENUATOR 20-dB pushbutton on the TEST PANEL operated, and adjust the TS—402/U for 42-dB loss. Note TEST PANEL meter indication. Release the pushbutton.

	h. Hold the ATTENUATOR 20-dB pushbutton on TEST PANEL operated, and adjust the TS—402/U for 32-dB loss. Note TEST PANEL meter indication. Release the pushbutton.

	i. Adjust the TS—402/U for 55-dB loss.




	j. Adjust the TS-402/U for 57-dB loss.




	k. Disconnect measuring cord plug from test jack assembly (D, fig. 128.4).



'Performance standards" column. Delete subparagraphs k and / and substitute:

k. None.

Page 276, Chapter 4, heading (page 3 of C 4). Change to:

DEPOT OVERHAUL STANDARDS.

Page 6 of C 4, paragraph 173. Make the following changes:

Subparagraph c(4), line 4. After ''assembly"' add: The difference between this output level indieation and —13dbm is the overall loss.

Page 7 of C 4, subparagraph d(9), line 8. Delete '2.4 db' and substitute: —.4 dbm +2.4.

Subparagraph e¢(4), line 4. Delete ''between"' and substitute: in series with two parallelconnected, 1-uf capacitors across.

Page 8 of C 4, paragraph 1746(1), line 5. Change '""— 48.4 and —49.6 db" to: —42 and —44db. Page 10 of C 4, paragraph 174. Make the fol lowing changes:

Subparagraph e(16), last line. After "'assembly"' add: Adjust the TS-402/U for 5-dB loss.

Subparagraph e(21), chart, ""ME-—30(*)/U indication (db)? column. Delete '4.9 to 8.5"' and substitute: +1.8 dbm of the level recorded in Test No. 1 above.

Page 11 of C 4, subparagraph e(25), chart, '"ME-30(*)/U indication (db)'' column. Delete "2.4 to 6" and substitute: +1.8 dbm of the level recorded in Test No. 1 above.

Page 11 of C 4, paragraph 175. Make the following changes: Subparagraph a(10), line 5. Change "8" to: —8.

Page 14 of C 4, subparagraph e(10), line 4. Delete '3.5 volts de +0.5" and substitute: 3.5 volts de +1.

Page 15 of C 4, subparagraph e(24), lines 3 and 4. Delete "terminals Tl and R of the test plug assembly"' and substitute: the SPL SERV 12- and 60-ke OUT binding posts.

Page 18 of C 4, figure 132.1, "POWER TEST CABLE ASSEMBLY" terminal board. Change the terminal designations as follows: ''S'' to "H" and ""H"' to "8"

Page 24 of C 4, paragraph 177. Make the following changes:

Subparagraph c(5), chart, ""ME-30(*)/U Indications (db),"' Test No. 6, line 1. Change 1' 083!

to: 2.7 db.

Subparagraph c(7), line 7. Change '8.5 db" to: 13 db.

Subparagraph c(8), last line. Add the following after "'above'': Disregard the CALL lamp and buzzer indications.

Subparagraph c(9), line 7. Change '1.5 db" to: 3.5 db.

Page 25 of C 4, subparagraph d(1), line 2. After 'source' add: Connect a 301-ohm resistor across terminals C and P, and D and R of the power test cable assembly.

Subparagraph d(3), line 3. Change ''—13.5 db" to: —17.5 db.

Subparagraph d(5), line 4. After "PANEL" add: Connect a 600-ohm resistor across the 2W EXT binding posts.

Subparagraph d(7), last line, Delete ""4 db +2" and substitute : 8dB +2 less than the indication in c(5) above, Test No. 1.

Subparagraph f(1), last line. After "'circuit'' add: with the 10-vde supply disconnected, strap terminals A and T on the power test cable assembly.

Page 26 of C 4, subparagraph /(7), line 5. Delete "0.5 db +1 greater than'' and substitute: within 1.5 dB of.

Subparagraph f(10), last line. Change ''— 40.5" to: — 42.5. ;

Subparagraph (14), last line. After ''counterclockwise"' add: and the TS—402(*)/U to provide 0-dB loss. Operate the cable reels to next AN/TCC-7 or 8 on the ORDER WIRE PANEL to the 0-11 position. —

Subparagraph f(15), lines 6 and 7. Change "31 OD ten tome oa +5.

Page 27 of C 4, subparagraph f(23), last line. Change "—4.5 db +2" to: —4.0 to —9.5 dB. Subparagraph (24), line 7. Delete '"'—11.5 db +2" and substitute: 7dB +2 below the output obtained in (23) above.

Paragraph 178. Make the following changes: Subparagraph b. Delete subparagraphs (1) and (2) in their entirety.

Page 28 of C 4. Delete subparagraph 6(3). Change subparagraph designation from "'(4)"' to "(1)" and in line 2, change "'continuing"' to: starting. Change subparagraph designations from ''(5)" and ''(6)"' to: (2) and (3).

Subparagraph c(2), last line. Change '0.77 and 0.585 volt"' to: .58 and .94 volt.

Subparagraph e(1)(b), last line. Delete 'volts ac'"' and substitute: +0.3 vac.

Page 29 of C 4, subparagraph f(11), last line. Delete ''more"' and substitute: less.

Subparagraph 9g(2), last line. Delete ''volts ac" and substitute: +0.3 vac.

Page 33 of C 4, paragraph 181.

Subparagraph a(8), last line. Change ''90"'

to: 100. Page 34 of C 4, subparagraph b(2), line 1. Delete "The AN/GSM-64 will indicate 600 volts de." Subparagraph b(3), line 4, After "'milliamperes"' add: Adjust the variable load resistor to obtain an indication of 600 volts on the AN/GSM-64. Subparagraph 6(4), last line. Change '268"

to: 265. ; Page 36 of C 4, subparagraph g(2), line 9. Change "510" to: 500.

Subparagraph h(1), line 2. After "control" add: from the extreme clockwise position to. -

Lines 7 and 8. Delete '"'between 90" and substitute: 90 milliamperes or less counterclockwise.

Lines 8 and 9. Delete "'indicated on the'' and substitute: or greater in the extreme clockwise position, as indicated on the power supply. Subparagraph i(9). Delete subparagraph (9) in its entirety.

Page 37 of C 4. Delete subparagraphs 1(10) and (11) in their entirety. |

Subparagraph j(2), line 1. Delete "600V ADJ control' and substitute: variable load resistor.



TM 11-2139-35/T. O, 31W1-2TCC7-64

Subparagraph j(6), line 1. Change "Rapidly" to: Slowly.

Paragraph 182a(7), last line. Change "23" to: 25.

Page 40 of C 4, paragraph 183, line 4. After "below." add: Section II (para. 173 through 182) forms a part of this standard.

Page 42 of C 4, paragraph 1880(2), lines 6 and 7. Delete "'approximately 0 db'' and substitute: 0 dB or greater.

By Order of the Secretaries of the Army and the Air Force:

KENNETH G. WICKHAM, Major General. United States Army, The Adjutant General.

W. C. WESTMORELAND. General. United States Army. Chief of Staff.

JACK G. MERRELL, General. USAF Commander, Air Force Logistic Command

JOHN D. RYAN. General. USAF Chief of Staff.


Distribution:

Active Army:

USASA (2) CNGB (1) ACSC_E (2) Dir of Trans (1) CofEngrs (1) CofSptS (1) USAARENBD (2) USAAESW BD (1) JSACDCEC (10) USACDC Agey (1) CONARC (5) ARADCOM (5) ARADCOM Regn (2) OS Maj Comd (4) USARYIS (3) USARJ (3) LOGCOMD (2) except Ist LOGCOMD (10) 9th LOGCOMD (10) JSAMC (1) USAMICOM (4) USATECOM (2) USASTRATCOM (4) USASTRATCOM-CONUS (4) USASTRATCOM-EUR (4) USASTRATCOM-PAC (4) USASTRATCOM-SO (4) USASTRATCOM-SIG GP-T (4) USASTRATCOM-A (4) USAESC (70) MDW (1) Armies (2) except

Corps (2) Ist Cav Div (5) Inst! (2) except Ft Carson (21) Ft Knox (12) Ft. Gordon (10) Ft Huachuca (10) WSMR (5) Sve Colleges (2) USASKSS (40) USAADS (2) USAFAS (2) USAARMS (2) USAIS (2) USAES (2) USAINTS (3) USATC Armor (2) USATC Inf (2) USASTC (2) Army Dep (2) except SAAD (30) LBAD (14) TOAD (14) ATAD (10) LEAD (7) NAAD (5) SVAD (5) CHAD (3) SHAD (3)

Gen Dep (2) Sig Sec. Gen Dep (5) Sig Dep (12) ATS (1) MAAG (1) USARMIS (1) USAERDAA (2) JSAERDAW (13) USACRREL (2) WRAMC (1) Sig FLDMS (2) Units org under fol TOE (2 ea.): 11-18 11-19 11-39 11-85 11-97 11-98" 11-302 11-500(AA-AC). (RC) 29-134

ARNG: State AG (3); units—same as active Army except allowance is one (1) copy each. USAR: None.

Kighth USA (5)

For explanation of abbreviations used, see AR 310-50.

TM 11-2139-35/TO 31W1-2TCC7-64 C8

DEPARTMENTS OF THE ARMY AND THE AIR FORCE WASHINGTON DC, 31 March 1983 if

DS, GS and Depot Maintenance Manual INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST TERMINALS, TELEPHONE ANI/TCC-7 AND AN/TCC-50

T™ 11-2139-35/TO 31W1-2TCC7-64, 14 November 1958, is changed as follows:

Page 2, paragraph 1. Paragraph ld, e and f are superseded as follows:


	d. Consolidated Index of Army Publications and Blank Forms. Refer to the latest issue of DA Pam 310-1 to determine whether there are new editions, changes or additional publications pertaining to the equipment.

	e. Maintenance Forms, Records and Reports.




	(1) Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and procedures used for equipment maintenance will be those prescribed by TM 38-750, The Army Maintenance Management System (Army). Air Force personnel will use AFR 66-1 for maintenance reporting and TO-00-35D54 for unsatisfactory equipment reporting.

	(2) Reporting of Packaging and Handling Deficiencies. Fill out and forward SF 364 (Report of Discrepancy (ROD)) as prescribed in AR 735-11-2/ DLAR 4140.55/NAVMATINST 4355.73/AFR 400-54/MCO 4430.3E.

	(3) Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in AR 5§5-38/NAVSUPINST 4610.33B/AFR 75-18/MCO P4610.19C/DLAR 4500.15.

	f. Reporting Equipment Improvement Recommendations (EIR). 2

	(1) Army. If your Telephone Terminal AN/TCC-7 or AN/TCC-S0 needs improvement, let us know. Send us an EIR. You, the user; are the only one who can tell us what you don't like about your



equipment. Let us know why you don't like the design. Put it on an SF 368 (Quality Deficiency Report). Mail to Commander, US Army Communications-Electronics Command and Fort Monmouth, ATTN: DRSEL-ME-MP, Fort Monmouth, NJ 07703. We'll send you a reply.

(2) Air Force. Air Force personnel are encouraged to submit EIR's in accordance with AFR 900-4.

Page 138, paragraph 103. Make the following changes:


	b (1). Change '3.25 +.5", to "*.325 +.0S''.

	b (3). Delete.



Page 154, paragraph 113. Make the following changes:


	a (1). Change ''..test cable assembly, 135 ohm resistor, and...'', to ''...test cable assembly, closed loop jumpers and...''.

	b. Change paragraph heading to: ''b. Carrier Transmitting and Receiving Circuit Loop Test.''

	b (2). Replace this paragraph with: ''(2). Connect the voltmeter across terminals C and P of the carrier test cable assembly (B, fig. 75). The voltmeter should indicate 0 db-1 db."'

	c (1), (2), and (3). Replace with:




	c. High Pass Transmitting and Receiving Circuit Response Test. The output at carrier test cable assembly, terminals C and P (B, fig. 75) shall be 0 db-1 db at the following frequencies: 37 KHz, 12 KHz and 80 KHz. Reference input level of 0 db at terminals F and S is set at 30 KHz.



Paragraph 114. Make the following changes:

a.(1). Change ''...test cable assembly, 135-ohm resistor and...'', to ''...test cable assembly, closed loop jumpers and...''.

b. Change heading to: ''b. Order Wire Transmitting and Receiving Circuit Loop Test."'

b (2). Replace with: ''(2). Connect the voltmeter to terminals S and F of the carrier test cable assembly (C, fig. 75). The voltmeter should indicate between — 3.5 db minimum and —5.5 db maximum.

c (1) and (2). Replace with: ''c. Low Pass Order Wire Transmitting and Receiving Response Test.'' The output at carrier test cable assembly, terminals S and F (C, fig 75) shall be between — 3.5 db minimum and —5.5 db maximum at the following frequencies: 1 KHz, 4 KHz and 300 KHz. Reference input level of 0 db at terminals L and M is set at 3 KHz.

Page 276, paragraph 167.18. Make the following changes:

Step 9, Test Procedures column, step i: Change to, ''Operate 12 +28 KC Switch on Carrier Supply to OFF.''

Step 13, Performance Standards, step b: Add, **No indication, or indication is to the left of —7 db. CARRIER SUPPLY PANEL, 68 KC alarm light should light. Alarm should sound."'

Step 15, Test Procedures, step b: Change to '*Disconnect test equipment shown in E and F, figure 128.8. Connect SG-71B/FCC output to SPECIAL SERVICE 60-108 KC IN binding posts."'

Step 16, Test Procedures, step b: Add, ''Disconnect hookup wires of SG-71B/FCC from SPECIAL SERVICES 60-108 KC IN binding posts and reconnect to SPECIAL SERVICES 12-60 KC IN binding posts."'

Chapter 4. Make the following changes:

Page 282, paragraph 173. Add the Sesh: below the heading.




NOTE

This paragraph covers Telephone Modem TA-219/U and the following subassemblies:

Modulator Subassembly (Modem Channel 1) NSN 5805-00-378-5587

Modulator Subassembly (Modem Channel 2) NSN 5805-00-351-7461

Modulator Subassembly (Modem Channel 3) NSN 5805-00-35 1-7462

Modulator Subassembly (Modem Channel 4) NSN 5805-00-35 1-7463

Make the following changes:

Subparagraph a(5), ''When testing a subassembly, install it in a TA-219/U. Perform only those tests as apply to the channel corresponding to the subassembly under test."'

Subparagraph b (5). Add after, ''—48 db + 1'', '*(—47 to —49 db). The difference between this output level indication and —13 db is the overall loss figure. Record this difference for use in paragraph 173c (4)."'

Subparagraph c (4). Replace with: ''(4) Use the ME-30( )/U to measure the output level across terminals A and K of the transmission test cable assembly. The difference between this output level indication and + 15 db (as adjusted in subparagraph (2) above), is the overall loss figure. To calculate the transmitting overload loss, subtract the overall loss figure recorded from subparagraph b (5) above from the overall loss shee aa | in this test. The difference will be 6 db or greater.''

Subparagraph d(l1). Add: ''Connect SG-71/FCC No | terminals C and M of the supply test cable assembly, adjust its output frequency for 8 KHz at an output level of 0.82 volts. Maintaining 0.82 volts output adjust and connect SG-71/FCC No. 1 as indicated in chart b (7) above to test channels 2, 3 and 4.''.

Page 284, paragraph 173. Make the following changes:

Subparagraph d (9). Change the last sentence as follows: ''...The output level indication at the 43WR binding posts shall be within + 1.0 or —3.8 db of the output recorded in (6) above.''.

Subparagraph e (1). Change to, ''(1) with the GAIN control adjusted to its maximum ccw position, operate the TS-402( )/U switches...''.

Subparagraph e (4). Change last sentence as follows: ''Connect a 600-ohm resistor in series with two parallel-connected, l-uf capacitor across the 2W 4WT binding posts.''.

Subparagraph e (5). Change the last sentence as follows: '*The indication will be — 35 dbm or greater negative value.''.

Page 292, paragraph 177. Make the following changes:

Subparagraph a (1). Delete second sentence.

Subparagraph c (1). Delete, ''...and a 600-ohm resistor...'' from the second sentence.

Subparagraph c (1). Add, ''Connect Terminals 3 and 6 of transformer T-109 to the 2W EXT binding posts of the ORDER WIRE PANEL.''.

Page 293, paragraph 177. Make the following changes:

Subparagraph c (2). Delete second sentence.

Subparagraph c (3). Delete.

Subparagraph c (5), Test No. 3. Change ''Indications'' column from ''—26 db +5'' to, ''—21 db or greater negative value.''.

Subparagraph c (6). In the last sentence, change, $§0.7-db'', to, 440.6) +1,.db''.

Subparagraph c (7). Replace the second sentence with, ''The indication on the ME-30( )/U will be 11 +0.8 db below the indication noted in (6) above.'' Make the following changes:

Subparagraph d (2). Replace with, ''(2) Operate TS-402( )/U switches to provide 0 db attenuation. Use jumper wires and connect terminals 1 and 4 of transformer T-101 to terminals 2 and 3 of TB-101 on the ORDER WIRE PANEL."''.

Subparagraph d (3). Add to the end of the first sentence: ''measured across the output terminals of T-101.''. Delete second sentence.

Subparagraph d (5). Delete.

Subparagraph d (9). Delete second sentence.

Subparagraph d (11). Delete second sentence. Figure 133, paragraph 177. Delete the 600-ohm resistor (circuit B) and NOTE 3. Delete both 100-ohm resistors (Circuit C).

Subparagraph c (1). Add, ''Connect terminals 3 and 6 of transformer T-109 to the 2W EXT binding posts of the ORDER WIRE PANEL."'. '

Page 293, paragraph 177. Make the following changes:

Subparagraph c (2). Delete second sentence.

Subparagraph c (3). Delete. _

Subparagraph c (5). Test No. 3. Change ''Indications'' column from '' — 26 db +5'' to, ''—21 db or greater negative value.''.

Subparagraph c (6). In the last sentence, change, SO. 7db'' to; 0G 2i dow,

Subparagraph c (7). Replace the second sentence with, ''The indication on the ME-30( )/U will be 11 +0.8 db below the indication noted in (6) above.''. Make the following changes:

Subparagraph d (2). Replace with, ''(2) Operate TS-402( )/U switches to provide 0 db attenuation. Use jumper wires and connect terminals 1 and 4 of transformer T-101 to terminals 2 and 3 of TB-101 on the ORDER WIRE PANEL.''.

Subparagraph d (3). Add to the end of the first sentence: ''measured across the output terrminals of T-101.''. Delete second sentence.

Subparagraph d (5). Delete.

Subparagraph d (9). Delete second sentence.

Subparagraph d (11). Delete second sentence.

Figure 133, paragraph 177. Delete the 600-ohm resistor (Circuit B) and NOTE 3. Delete both 100-ohm resistors (Circuit C).

Make the following changes:

Subparagraph f (10). Change last sentence as follows: ''The ME-30( )/U will indicate —41.5 +2 db.''.

Subparagraph /f (15). Change last sentence to read: ''The ME-30(*)/U will indicate —50 db or greater negative value.''.

Page 295, paragraph 180b (3). Delete '"'R 15"' from test 5, column 4.

Page 297, paragraph 181. Make the following changes:

Insert Figure 135.1 before subparagraph a.

Subparagraph a (1). Replace with: ''(1) Connect the equipment as shown in figure 135.1 with connector P1 of the power supply cable connected to the output of the TF-171/USM. Adjust the variable load switches S1 and S2 to OFF, connect Multimeter TS-352(*)/U to A and B terminals, and adjust load for an indication of 6,000 ohms. Disconnect the TS-352(*)/U and adjust variable load switch S1 to ON."'

Subparagraph a (4). Replace with: ''(4) after a 5-minute warmup period, position the power supply AC POWER switch to OFF, and adjust the variable load switch S1 to OFF."'

Subparagraph a (6). Replace with: *'(6) Connect Multimeter TS-352(*)/U across terminals A and B of the variable load and adjust for an indication of 4,000 ohms. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON."'

Subparagraph a (8). Replace the last sentence with: ''The indication on the power supply panel CURRENT meter will drop the 0, then rapidly rise to between 75 and 105 milliamperes.''.

Subparagraph b (1). Replace with: ''(1) Operate the power supply AC POWER switch and variable load switch S1 to OFF. Connect the TS-352(*)/U across A and B terminals of the variable load. Adjust the variable load for 6,000 ohms. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON.

Subparagraph b (2). Change as follows: ''(2) Connect the AN/GSM-64 across terminals A and B of the variable load. Operate the power supply AC POWER switch to ON. The CURRENT meter will increase to between 65 and 95 milliamperes within 8 seconds, as timed with the stopwatch. Recheck thesis

Subparagraph 0b (3). Replace the last two sentences with: ''The buzzer will sound. Operate the ALARM CUTOFF switch to vertical. The buzzer will be silenced. The AN/GSM-64 will indicate between 588 and 612 Vdc.''.

Subparagraph b (4). Replace with: ''(4) Use the AN/GSM-64 to measure the dc voltage across terminals B and D of the variable load. The indication shall be between 262.5 and 273.5 Vdc.''

Subparagraph c(l) and (2). Replace with: ''Connect the ME-30(*)/U to the RIPPLE terminals on the variable load. The ripple voltage shall be 0.2 volts or less.''

Subparagraph d (2). Change the last two sentences as follows: ''...measure the ripple voltage across the RIPPLE terminals of the variable load. The ripple voltage shall be 0.2 volts or less.''

Subparagraph d (5). Replace with: ''(5) Use the ME-30(*)/U and measure the ripple voltage across the RIPPLE terminals of the variable load. The ripple voltage shall be 0.2 volts or less."'

Subparagraph e(1). Change the first three sentences as follows: ''(1) Disconnect ME-30(*)/U assembly. Connect the AN/GSM-64 across terminals A and B of the variable load. Slowly reduce...''

Subparagraph e (3). Add to the last sentence: '* ..there is a time delay."'

Subparagraph e (4). Replace the first sentence with: ''(4) Connect the AN/GSM-64 across terminals A and B of the variable load and adjust the variable load for 680 volts. Operate the...''

Subparagraph f/f (1). Change the first sentence as follows: (1) Connect the AN/GSM-64 across terminals A and B of the variable load. Increase the...''

Subparagraph / (2). Replace with: ''(2) Operate the AC Power switch of the power supply and the variable load switch Sl to OFF. Connect the TS-352(*)/U across terminals A and B of the variable load and adjust the variable load for 6,000 ohms. Disconnect the TS-352(*)/U, and adjust the variable load switch S1 to on."'

Subparagraph f (3). Change the last sentence as follows: ''...The dc power will be restored immediately. After a time delay the LOAD ALARM and HIGH VOLTAGE..."'

Subparagraph / (4). Change the first sentence as follows: ''(4) Connect the AN/GSM-64 across terminals A and B of the variable load and adjust the variable load for an indication of 570 volts. Adjust thera

Subparagraph g (2). Change the third sentence as follows: ''...indication on the AN/GSM-64. While the voltage is being reduced to 510 volts minimum, a low voltage cutoff will occur, the LOW VOLTAGE and ALARM lamps will light, and the buzzer will sound at cutoff.''

Subparagraph g (3). Change the second sentence as follows: ''The dc output will be restored; then a low voltage cutoff will occur after 10 seconds (use the stopwatch for this measurement)."'

Subparagraph h (1). Change as follows:

'*(2) Set the 2X 1800 (ohms) switch to ON. Slowly operate the LOAD CURRENT control completely counterclockwise. To prevent cutoff during this test, simultaneously operate the variable load resistor to maintain an indication on the AN/GSM-64 above 550 volts. At the maximum counterclockwise position of the LOAD CURRENT control adjust the variable load resistor for an AN/GSM-64 indication of 600 +10 volts dc. At this point the indication on the CURRENT meter shall be 90 milliamperes or less.

(b) Slowly operate the LOAD CURRENT control completely clockwise. To prevent cutoff during this test, simultaneously operate the variable load resistor to maintain an indication on the AN/GSM-64 below 650 volts. At the maximum clockwise position of the LOAD CURRENT control adjust the variable load resistor for an AN/GSM-64 indication of 600 +10 volts dc. At this point the indication on the CURRENT meter shall be 115 milliamperes or more."'

Subparagraph i(1). Change the first two sentences as follows: ''Adjust the output voltage to indicte after a time delay...''

Subparagraph i (7). Replace second sentence with ''...on. Change Switch 2X 1800 (ohms) from short position to ON. Set load resistors counterclockwise. Repeat if necessary, readjust variable resistor."'

Subparagraph / (8). Replace with: ''(8) Position the power supply AC POWER switch and variable load switch S1 to OFF, and adjust the 600 volt ADJ control fully counterclockwise."'

Subparagraph / (9). Replace with: ''(9) Connect the TS-352(*)/U across terminals A and B of the variable load. Adjust the variable load for an indication of 4,000 ohms. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON."' Page 298, paragraph 182. Make the following changes:

Subparagraph a (1). Replace with: ''(1) Connect the equipment as shown in figure 135.1 with connector Pl of the power supply cable connected to the output of the TF-171/USM. Adjust the variable load switches SI and S2 to OFF; connect Multimeter TS-352(*)/U to its A and B terminals, and adjust for an indication of 6,000 ohms. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON. Apply ac power to the TF-171/USM and operate the power supply AC POWER switch to ON. Adjust the output of the TF-171/USM for an indication of 115 vac on the TS-352(*)/U. After a 5-minute warmup period, operate the power supply AC POWER switch to OFF."'

Subparagraph a (4). Change the last sentence as follows: ''...completely counterclockwise: LOAD CURRENT, LOW-VOLT ALARM, HIGH-VOLT ALARM and 600 v ADJ."'

Subparagraph a (6). Replace with: ''(6) Adjust the variable load switch S1 to OFF, connect the TS-352(*)/U across its terminals A and B and adjust the load resistance for an indication of 4,600 ohms. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON."'

Subparagraph c (1). Replace with: ''(1) Adjust the variable switches S1 to OFF, and S2 to ON. Connect the TS-352(*)/U across the variable load terminals A and B, and adjust the load resistance for 2,600 ohms. Adjust the variable load switch S1 to ON."'

Subparagraph c (3). Change the last sentence as follows: ''Operate the power supply AC POWER swithc to OFF, and the ALARM CUTOFF switch to vertical. Operate the variable load switches S1 to OFF and S2 to ON."'

Subparagraph d (1). Replace with: ''(1) Connect the TS-352(*)/U across terminals A and B of the variable load. Adjust the variable load for an indication of 6,000 ohms on the TS-352(*)/U and adjust the variable switch S1 to ON."'

Subparagraph d (2). Delete first sentence.

y Subparagraph d (3). Add the following between the first and second sentences: ''Adjust the variable load resistor for 600 +2 volts dc as indicated on the AN/GSM-64."'

Subparagraph d (4). Change the first sentence as follows: ''(4) Connect the AN/GSM-64 across ter minals B and D of the variable load."'

Subparagraph / (1). Replace with: ''(1) Adjust the variable load switch S1 to OFF, and connect the TS-352(*)/U to its A and B terminals. Adjust the load resistance for an indication of 6,000 ohms on the TS-352(*)/U. Disconnect the TS-352(*)/U and adjust the variable load switch S1 to ON."'

Subparagraph f (2). Replace with: ''(2) Adjust the output of the TF-171/USM for an indication of 115 volts on the TS-352(*)/U. Connect the AN/GSM-64 across terminals A and B of the variable load."'

Subparagraph f/f (3), (4) and (5). Replace with:

**(3) Operate the power supply AC POWER switch to ON. Adjust the variable load resistor for an indication of 532 volts on the AN/GSM-64. Slowly adjust the LOW-VOLT ALARM control until cutoff occurs. This is the normal adjustment position for 'the LOW-VOLT ALARM control. When the power supply stabilizes, hand tighten the locking nut of the LOW-VOLT ALARM control.''

'*(4) Adjust the variable load resistor for an indiction of 600 + 10 volts on the AN/GSM-64. After a time delay the LOAD ALARM and LOW-VOLTAGE indicators will extinguish and the buzzer will silence.''

'**(5) Decrease the output voltage by means of the variable load resistor until cutoff occurs. The AN/GSM.-64 will indicate between 530 and 535 volts at the time of cutoff. The LOW VOLTAGE AND LOAD ALARM indicators will light and the buzzer will sound at the time of cutoff. Restore the power supply to normal by readjustment of the variable load resistor for an indiction of 600 +10 volts on the AN/GSM-64.

Subparagraph g (3). Change the last sentence as follows: ''...AN/GSM-64. After 18 seconds the LOAD ALARM...''

Paragraph 182h (1) and (2). Replace with:

*"'Connect the ME-30(*)/U to the RIPPLE voltage terminals on the variable load. The ripple voltage shall be 0.2 volts or less."'

Page 305, paragraph 188. Make the following changes:

Subparagraph a (4). Change the second sentence to read: ''The indication on the TEST PANEL meter will be adjusted to..."

Subparagraph d (3). Change to read: ''The noise indication on the TS-559(8)/FT meter will not exceed +10 dba.''

"I SE] aun8rq

Page 318, paragraph 197. Make the following Subparagraph e. Reverse table headings change: ''Measure'' and ''Send''.

4 By Order of the Secretaries of the Army, the Navy, and the Air Force:

E. C. MEYER General, United States Army Official: Chief of Staff

ROBERT M. JOYCE Major General, United States Army The Adjutant General

\F

JAMES P. MULLINS General, USAF, Commander, Air Force Logistics Command

CHARLES A. GABRIEL, General USAF Official: Chief of Staff
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1. PURPOSE.

: This supplement is issued to amend the basic publication.

2. INSTRUCTIONS.

FIGURE 18

Tey Connector P-103 change Pin "'R" to "E," and "E" to "R."
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NOTE

Reference this supplement adjacent to the affected area on the following page.

Figure 18.



m1. PURPOSE.

The purpose of this supplement is to reflect corrective action of AFTO Form(s) 22 against the basic manual.
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2. INSTRUCTIONS.

On Figure 18, in junction panel schematic on connector P103 at left side of schematic, reverse pins E and R as shown below.
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27 APRIDE As 3 lio SPURPOSE.

To introduce OSHA generated WARNINGS into the basic manual.


	2 INSTRUCTIONS.

	a. On page 254, the CAUTION header, contained under the "corrective measures" column for Step 20, is changed to read WARNING.

	Bo, On age emOss




	(1) Prior to paragraph 19l.c., the following WARNING is added:



Prior to performing maintenance/repair all electrical power will be removed from the system. Power circuits will be locked out and tagged. Use grounding rod on all high voltage coils and capacitors. Then ground system until work is completed.


	The existing CAUTION contained in paragraph 191l.b. is

	On, page? 311:




	e.Prior to paragraph 194.(1), the following WARNING is





WARNING

Prior to performing maintenance/repair all electrical . power will be removed from the system. Power circuits will be locked out and tagged. Use grounding rod on wall high voltage coils and capacitors. te ground . system until work is completed. _ |

THE END





About this edition

TM 11-2139 — TM 11-2139 — Telephone Terminals AN/TCC-7 and AN/TCC-50

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/tm1121393500unse
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