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TrEcHNICAL MANUAL No. 11-1257 TECHNICAL ORDER No. 16-30URM48-5

THE AIR FORCE DEPARTMENTS OF THE ARMY AND

WasHInaTon 25, D. C., 8 December, 1953


WARNING HIGH VOLTAGE

is used in the operation of this equipment.



DEATH ON CONTACT

may result if operating personnel fail to observe safety precautions.



ARTIFICIAL RESPIRATION



GENERAL PRINCIPLES


	1. Seconds count! Begin at once! Don't take time to move the victim unless you must. Don't loosen clothes, apply stimulants or try to warm the victim. Start resuscitation! Get air in the lungs! You may Save a life!

	2. Place the victim's body in a prone position, so that any fluids will drain from the respiratory passages. The head should be extended and turned sideward never flexed forward; the chin shouldn't sag, since obstruction of the respiratory passages may occur.

	3. Remove any froth or debris from the mouth with your fingers. Draw the victim's tongue forward.

	4, Begin artificial respiration. Continue it rhythmically and without any interruption until natural breathing starts or the victim is pronounced dead. Try to keep the rhythm smooth. Split-second timing is not absolutely essential.

	5. When the victim starts breathing, or when additional help is available loosen the clothing; remove it, if it's wet; keep the victim warm. Shock should receive adequate attention. Don't interrupt the rhythmical artificial technique for these measures. Do them only when you have help or when natural breathing has started.

	6. When the victim is breathing, adjust your timing to assist him. Don't fight his efforts to breathe. Synchronize your efforts with his. After resuscitation, keep him lying down until seen by a physician or until recovery seems certain.

	7. Don't wait for mechanical resuscitation! If an approved model is available, use it, but, since mechanical resuscitators are only slightly more effective than properly performed "push-pull" manual technique, never delay manual resuscitation for it.





BACK-PRESSURE ARM LIFT METHOD


	1. Position of Victim. Place the victim in the prone (face-down) position. Bend his elbows; place one hand upon the other. Turn his face to one side, placing his cheek upon his hands.

	2. Position of Operator. Kneel on your left or right knee, at the victim's head, facing him. Your knee



should be at the side of the victim's head close to his forearm, your foot should be near his elbow. Kneel on both knees if you find it more comfortable, with one knee on each side of the head. Place your hands on the flat of the victim's back so that their heels are just below the lower tip of his shoulder blades. With the tip of your thumbs touching spread your fingers downward and outward. (See A)


	3. Compression Phase. Rock forward until your arms are approximately vertical and allow the weight of the upper part of your body to exert a slow, steady, even, downward pressure upon your hands. This forces air out of the lungs. Keep your elbows straight and press almost directly downward on the back. (See B)

	4. Expansion Phase. Release the pressure, avoid any finish thrust, and commence to rock backward slowly. Place your arms upon the victim's arms just above the elbows, and draw his arms upward and toward you. Apply just enough lift to feel resistance and tension at the victim's shoulders.



Don't bend your elbows. As you rock backward, the victim's arms will be drawn toward you. (The arm lift expands the chest by pulling on the chest muscles, arching the back and relieving the weight on the chest.) Drop the arms gently to the ground or floor. This completes the cycle. (See C and D). Now. repeat the cycle.


	5. Cycle Timing and Rhythm. Repeat the cycle 10 to 12 times per minute. Use a steady uniform rate of Press, Release, Lift, Release. Longer counts of about equal length should be given to the "Press" and "Lift" steps of the compression and expansion phases. Make the "Release" periods of minimum duration.

	6. Changing Position or Operator.

	(a) Remember that you can use either or both knees or can shift knees during the procedure, provided you don't break the rhythm. Observe how you rock forward with the back-pressure and backward with the arm-lift. The rocking motion helps to sustain the rhythm and adds to the ease of operation.

	(b) If you tire and another person is available, you can "take turns." Be careful not to break the rhythm in changing. Move to one side and let your replacement come in from the other side. Your replacement begins the "Press-Release" after one of the "Lift-Release" phases, as you move away.
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CHAPTER 1 INTRODUCTION


Section |. GENERAL


1. Scope

This technical manual contains the necessary information for the installation, operation, maintenance, and repair of Signal Generator AN/URM-48 (fig. 1).


	a. Signal Generator AN/URM-48 consists of Signal Generator SG—12/U carried in Case CY-— 1217/U accompanied by Electrical Dummy Load DA-69/URM-48. Generally, throughout che manual the equipment will be referred to as Signal Generator SG-12/U or as the signal _ generator.

	b. There are two appendixes covering a list of references and an identification table of parts, and an index.





2. Forms and Records

'The following forms will be used for reporting unsatisfactory conditions of Army materiel and equipment.

a. DD Form 6, Report of Damaged or Improper Shipment, will be filled out and forwarded as prescribed in SR 745-45-5 (Army), and AFR 71-4 (Air Force).


	b. DA Form 468, Unsatisfactory Equipment Report, will be filled out and forwarded to the Office of the Chief Signal Officer as prescribed in SR 700-45-5. |

	c. AF Form 54, Unsatisfactory Report, will be filled out and forwarded to Commanding General, Air Materiel Command, Wright-Patterson Air Force Base, Dayton, Ohio, as prescribed in SR 700—45-5 and AFR 65-26.

	d. DA Form 11-238, Operator First Echelon Maintenance Check List for Signal Corps Equipment (Radio Communication, Direction Finding, Carrier, Radar), will be prepared in accordance with instructions on the back of the form (fig. 10).

	e. DA Form 11-239, Second and Third Echelon Maintenance Check List for Signal Corps Equipment (Radio Communication, Direction Finding, Carrier, Radar), will be prepared in accordance with instructions on the back of the form (fig. 11).

	f. Use other forms and records as authorized.









Section Il. DESCRIPTION AND DATA


3. Purpose and Use

Signal Generator SG—12/U (fig. 2) is a precision test instrument designed to provide both f-m (frequency-modulated) and unmodulated — r-f (radio-frequency) signals for various measurements and alinement. It contains 14 tubes (including a rectifier and voltage regulator). The unmodulated signals from the generator are used mainly for sensitivity and alinement purposes. The f-m signals are used as a means for checking band-pass characteristics of f-m receivers. With the proper auxiliary equipment, the f-m output also may be used for alinement. Signal Generator SG-—12/U is designed primarily for use with com ponents of the standardized series radio sets, such as Receiver-Transmitters RT-66/GRC, RT— 67/GRC, RT-68/GRC, and RT-70/GRC.


	a. The signal generator is a self-contained unit, which is housed in a heavy gage metal dust cover. In transit, the signal generator is installed within a special shock-mounted metal case (Case CY-1217/U), which protects the equipment from shock on all sides.

	6. Signals are taken from the signal generator by means of two output cables (fig. 2). One of these cables supplies output voltage at nine different crystal-controlled frequencies (i-f (intermediate-frequency)). These frequencies coincide
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Figure 2. Signal Generator SG-12/U, showing output cables.

with the intermediate frequencies used by the various receivers to be tested. A second cable supplies r-f output signals in the frequency range of 20 to 100 mc (megacycles) in five bands. These h-f (high-frequency) ranges may be unmodulated, frequency-modulated internally at a rate of 1,000 cps (cycles per second) with variable deviation, or modulated at a rate of 100 to 20,000 cps, determined by an external a-f (audio-frequency) source with variable deviation.


	c. The amplitudes of the i-f and r-f outputs can be adjusted individually, since there are two attenuators. The permanently connected coaxial cables, used for the transfer of the r-f and i-f signals, have terminating heads which present output inpedances of 10 ohms (at the r-f cable head) and 25 ohms (at the i-f cable head).

	d. A built-in crystal calibrator provides marker calibration points every 1 mc in the 20- to 50-me range, and every 2 mc in the 50- to 100-mc range. The i-f ranges do not require calibration, since each intermediate frequency is crystal-controlled.

	e. The signal generator may be operated from a power source providing either 115 or 230 volts, in a frequency range of 50 to 1,000 eps.





4. Application


	a. In general, the signal generator is to be used when an r-f or i-f signal is needed for servicing or testing f-m receivers (fig. 3). The signal generator r-f output is variable continuously from .05 to 10,000 nv (microvolts). The i-f output is variable from .5 uv to 1 volt. With this feature, the signal generator can be used for many purposes in that the signals may be injected at almost any signal ~ point in the receiver and can be varied to suit the troubleshooting or testing demands. The frequency accuracy of the output signal is high enough to calibrate accurately the r-f tuning portions of receivers under test.

	b. A few of the applications of the signal generator are listed below:

	(1) Oscillator calibration.

	(2) Sensitivity.




	(3) Signal plus aoise to noise ratio.




	(4) A-m (amplitude-modulation) rejection.




	(5) Overall distortion.




	(6) Power sensitivity.




	(7) Alinement (r-f and i-f).




	(8) I-f and r-f band-pass characteristics.




	(9) Discriminator characteristics.










	(10) Stage gain measurements.

	(11) Image rejection ratio.





5. Technical Characteristics

Ici. 2... | Unmodulated.

Frequency-modulated: 3 deviation ranges 0 to 25 ke (kilo-


0 to 50 ke. 0 to 100 ke.



isi bok ee). FE Unmodulated.

Accuracy: R-f (direct reading)_-____-- 0.5%.

R-f (indirect reading) -_-__- Better than .03%. DOVISthONe = fae ee _... £1.0 db (decibel)

(+12.5%).

'Dyperorcalibration=. == see. —— 1l-me and/or 2-me crystal markers.

Frequency of internal modula- 1,000 cps +5%. tion.

A-f range for external modula- 100 to 20,000 eps. tion.

Output voltage (controlled by R-f output: .05 uv to .01 calibrated attenuator). volt.

I-f output: .5 pv to 1.0 Output voltage accuracy___-_-. +2 db.

R-f output impedance_--_-----~- 10 ohms +10%. I-f output impedance__--_-_---_-- 25 ohms.

Numiber of tubes s225=- 2024 5-2 12, plus a rectifier and a voltage regulator.

A-c (alternating-current) line 115 or 230 volts, 50 to voltage input. 1,000 eps. POWODNG DUG ea eee ee Approx 75 watts. Wel ohith. 2 oe eo Pete Se See sa 72 lbs (in dust cover

106 lbs (in transit case).



6. Packaging Data (fig. 4)

When packaged for export shipment, Signal Generator AN/URM-48 and its spare parts are packed in a wooden crate. Within the wooden

[image: Figure, page 10]

TYPICAL FM RECEIVER

NOTE:

ALTERNATE CONNECTIONS ARE SHOWN BY DOTTED LINES.

TMI257-42

é Figure 8. Signal Generator SG—12/l) applied to an f-m receiver.

crate the signal generator is protected from shock by the use of two separate cartons and adequate cardboard cells and other padding. The inner carton is protected from moisture by paper and metal foil sealed wrapping. Within the carton are bags of silica gel. The spare parts and tools are wrapped individually and then sealed in a moisture-vaporproof bag. The crate liner is waterproof and is sealed before the top cover is nailed to the crate. Heavy wire or meta] banding is then tightened around the wooden crate to prevent the crate from bulging or splitting if subjected to rough treatment. Figure 4 shows the sequence of packaging. The size, weight, and volume of the crate are indicated in the following chart.

Note. Items may be packaged in a manner different from that shown, depending on the supply channel.



7. Table of Components of Signal Generator AN/URM-48

The following table lists the physical dimensions of the components for this equipment:



8. Description of Signal Generator SG-12/U

a. Signal Generator SG-12/U is housed in a gray metal dust cover. This dust cover must be removed for replacement of tubes, changing of crystals, and other types of maintenance or repair. The dust cover prevents the entrance of foreign materials (dirt, dust, and moisture) and also provides an insulating chamber, thereby minimizing condensation. All controls required for the operation of the signal generator are located on the front panel. One of the two front panel meters provides a check on the output signal level, the other indicates deviation when the output signal is frequency-modulated. A speaker mounted behind the front panel gives an aural indication of the calibration points when the crystal calibrator is in use.

b. The power line cord, line fuses, and operation voltage switch are mounted on the front panel for convenience. -To adapt the signal generator to a power source of either 115 volts or 230 volts, remove the small cover plate at the bottom of the front panel and place the line-voltage switch in the proper position. The cover plate (CAUTION) is marked with one of the two voltages on each side and is to be turned to indicate the switch position. Clips are provided on the panel to secure the line cord, output cables, dummy antenna, and termination heads when the unit is in transit or storage.

c. All controls and instruments on the front panel are protected by the protruding edge of the front panel. This permits the signal generator to be turned front panel down when necessary for repair or adjustment. Slots are cut in the sides of this projection to provide grips for removing the generator from the dust cover. The mechanical construction of this instrument is unusually rigid to prevent mechanical distortion or warping, thereby assuring frequency stability despite stresses placed on the dust cover or chassis. Signal Generator SG-12/U is capable of laboratory precision and, because of its rugged construction, it can withstand the rough requirements demanded by service in field operations.

d. The r-f dial scales (20 to 100 me) are illuminated by instrument lights, which throw their light between the dial and dial window. This eliminates objectionable shadows caused by external light passing the dial hairline. Each of the five r-f bands has a separate dial scale. -A dial mask coupled to the BAND SWITCH allows only one dial scale to be seen at a time. This arrangement eliminates confusion of dial scales. The RF TUNING control knob can be prevented from shifting after the desired frequency is tuned, by tightening a screw-type friction dial lock. The RF TUNING control knob is the only r-f tuning control. The LINEAR SCALE at the outer edge (top mask window) of the dia! is used in conjunction with the LINEAR SCALE VERNIER dial to interpolate between crystal marker frequencies. The numbers of the LINEAR SCALE are marked in red to distinguish it from the other scales. A folding handle on the RF TUNING knob speeds movement from one end of the scale to the other. Both the BAND SWITCH and the IF FRE-QUENCY MC controls are positive-acting because of the use of heavy spring detents. The heavy detent action assures positive electrical contact. The knobs used for the controls are of the bar type with the exception of the RF TUNING and RF ATTENUATOR MICROVOLTS controls.

e. The tubes used are of the miniature glass type, except for the h-v (high-voltage) rectifier. Incorporation of JAN parts and tubes makes replacements readily available from the Signal Corps standard stock parts. The signal generator is constructed in four basic subassemblies: front panel assembly, main chassis assembly, r-f oscillator subassembly, and i-f chassis subassembly. Resistor-type heaters are installed under the generator chassis to raise the ambient temperature inside the dust cover. These heaters operate when the line POWER switch is OFF, when of course, the line cord is plugged in. The heat reduces the possibility of condensation of water vapor when the equipment is not being used.



9. Description of Output Cable Heads and Electrical Dummy Load DA-69/URM-48

a. Each of the two output cables is terminated in L-pad networks, hereafter referred to as output termination heads. The r-f cable has a male coaxial connector which cao be used to connect directly into a mating antenna connector on the receiver to be tested. Binding post connectors also are provided if some other means of connection is necessary. The r-f output terminal impedance is 10 ohms. The i-f head is terminated in a 50-ohm resistor and the voltage is taken off by short leads with insulated alligator spring clips. The i-f output termination head is fastened permanently to the i-f output cable. The output impedance is 25 ohms, 50 ohms in the termination head in parallel with 50 ohms in the attenuator.

b. Electrical Dummy Load DA-69/URM-48 consists of a 68-ohm resistor mounted within a metal case (%4 inch, by % inch, by 3% inches). The case provides shielding. The dummy load, or dummy antenna, is inserted in the r-f line between the signal generator and the receiver under test, to simulate a whip antenna having a nominal impedance of 70 ohms. Connectors are provided for connecting the load to the r-f cable and for mating antenna connectors on receivers.



10. Running Spares

A group of running spares is supplied with Signal Generator AN/URM-48. Spares are provided for normally expendable items, such as tubes, pilot lamps, and fuses. The following is a list of running spares:

1 tube, type OA2.

1 tube, type 5Y3GT.

3 tubes, type 6AH6.

1 tube, type 6AQ5.

1 tube, type 6C4.

1 tube, type 6J6.

1 tube, type 12AU7.

1 resistor, thermal; Amperite 9-1.

12 fuses, l1-ampere slow blow.

1 lamp, 120-volt, 3-watt.

1 lamp, neon.

1 lamp, 6-volt, .2-ampere.

1 lamp, 6-volt.



11. Additional Equipment Required

In most tests made with Signal Generator SG— 12/U, additional test equipment will be necessary to indicate gain, and to correct alimement or bandwidth of circuits. Each application will differ (at least slightly), therefore, it will be a matter of choosing the equipment best suited for the job. In general, the following test equipment may be used for the listed operations:








	Type of test

———}

ee Se
	/

Additional equipment




	| |

Alinement

(continu

(¢e-w

ous-wave) signal).
	Sensitive r-f vtvm (vacuum

voltmeter),

tube

d-c

(di

rect-current) vtvm, or mi

croammeter.



	Alinement (f-m signal)



|
	_| Oscilloscope

with

suitable

timebase and screen

per

Audio oscillator.

sistance.



	Stage gain (c-w signal)

!

Overall gain
	Sensitive r-f vtvm.

A-f meter or d-c vtvm.












	Type of test
	Additional equipment




	Bandwidth (f-m signal)|
	|

Oscilloscope

with

suitable

timebase and screen

per

Audio oscillator.

sistence.



	Bandwidth (c-w signal)

|
	Sensitive a-c or d-e vtvm.



	Image rejection ratio
	D-c vtvm.



	Signal-plus-noise

to

ratio.
	noise | D-e vtvm.

|







12. Differences in Models

a. The first few signal generators which were manufactured on Order No. 14210—Phila—51-93 did not have regulated filament voltages for the r-f oscillator (V6) or modulator (V5) tubes. In these equipments, the circuits were wired differently in the power supply sections. These differences consisted of shorting out regulator tube RT! and using a different power transformer


	b. After serial number 20, the cathode resistors (R12 and R16) of calibration oscillator tube V3 were changed from a value of 270 ohms to a value of 820 obms. Resistor R63 (820 ohms) was added in series with resistor R16. These changes assured calibration oscillator operation within the specified limitations of the tube.

	c. After serial number 110, several changes were made to minimize the inherent noise (hum) of the signal generator. The filament circuits were isolated from ground in all tubes and both sides of the filament connections were balanced to ground in tubes V5, V6, V12, V13, and V14. The following components were added: L36, Z15, Z16, C67A, C67B, R107, and R108. Capacitor C64 was deleted from the circuit. Potentiometer R107 and resistor R108 form a hum balancing network which cancels the hum leakage between the filament and cathode of modulator tube V5.








CHAPTER 2 — OPERATING INSTRUCTIONS


Section |. SERVICE UPON RECEJPT OF MATERIEL


13. Siting

The location of the signal generator will depend on whether it is to be used in a laboratory-type set-up or in the field where a bench may not be available. The power source should be within 6 feet of the signal generator, and if this is not possible, an extension cord must be used. All operations and connections are made on the front panel; therefore, the signal generator may be placed directly against a wall, partition, or another piece of equipment, if necessary. Possibly, the most convenient arrangement is to place the generator on a shelf directly above and behind the unit being worked on. This arrangement keeps space available for tools and mevement of the tested unit and also allows easy access to the controls of the signal generator. The shelf should be sufficiently close to the bench for the i-f and r-f cables to reach to the f-m receiver or other equipment being tested. An alternate arrangement is to place the signal generator on the bench alongside the receiver under test. In either case, the support used for the signal generator must be free from vibration, which could cause microphonics and noise during the testing procedure. If convenient, use the generator where there is little external electrical interference.



14. Uncrating, Unpacking, and Checking New Equipment

Caution: The signal generator is a precise laboratory instrument; rough handling during the unpacking process may render the unit worthless. If possible, unpack the signal generator in a location free from dust, dirt, and moisture.


	a Unpacking (fig. 4).

	(1) Cut the metal bands or wires which encircle the wooden crate; use a pair of







	tin snips or a large pair of diagonal cutting pliers.

	(2) Use a nail puller, if one is available, to remove nails from the top cover. Pry open the top cover; be careful not to force the prying instrument too far into the package. Remove the top cover and save it for possible repacking. Save all the packing material except the silica gel for the same reason.

	(3) Slit open the waterproof bag that contains the outer carton. Try not to damage the waterproof bag if it is to be reused, since the slit must be resealed,

	(4) Take out the package containing the two instruction books.

	(5) Open the flaps on top of the outer carton. Remove the cardboard cells and the spare parts box.

	(6) Open the moisture-vaporproof bag by slitting it along the edge of its seal.

	(7) Tip the crate over so that the top opening will be on the side and remove the inner carton by sliding it outward. Turn this carton with the flaps upward and open the flaps.

	(8) Remove the padding from the cover of the transit case, and remove the four cardboard cells around its sides.

	(9) Lift the transit case and generator out of the carton.

	(10) The unpacking procedure now is complete, and the signal generator is ready for installation.

	b. Checking. Always check equipment for possible shipping damage, such as a bent case, loose knobs, broken meter faces, bent shafts, and damaged cables. The contents of the crate should



[image: Figure, page 15]

be checked against the packing slip, which is found attached to the waterproof barrier or outer carton.

c. Repacking. If it is necessary to repack the signal generator and spare parts, the package should be made of the original packing materials. When closing the inner carton, use the same amount (approximately 9 pounds) of fresh (dry) silica gel. The moisture-vaporproof bag and waterproof barrier should be sealed with a tape that is designed for this type of seal. Be sure to include material between the cartons so that there will be no chance of the inner parts of the package moving around.



15. Installation

Before installing the signal generator, remove the Chassis and the front panel from the dust cover to Check for broken or misplaced tubes, bent shafts, loose wires, and other defects. (See fig. 5 for tube locations.) Remove the chassis by unscrewing the four captive screws on the rear of the dust cover and pulling the front panel away from the dust cover. After the inspection is made and any broken parts are replaced or there seems to be no damage, the chassis may be replaced in the dust cover and the unit located in the operating position.

Caution: Be sure to use fuses of the specified rating when replacing 1-ampere fuses (fig. 7).



16. Connections

(fig. 6)

After the signal generator is installed in its operating position and assumed to be in good operating condition, connections may be made for testing. Be sure that the POWER switch is in the OFF position before any connections are made.

[image: Figure, page 16]

TM 1257-6

Figure 5. Signal Generator SG—12/U, tube locations.


	a. Power Connection. Determine the local power source voltage and frequency. The signal generator will operate on 115 or 230 volts and at any frequency between 50 and 1,000 cps. Voltage switch (S7) located under the front panel CAU-TION plate must be in the proper position for the voltage to be used. Check the position of the switch by removing the CAUTION plate and observing which position the switch is in. Replace the CAUTION plate to indicate the correct switch position. The a-c line cord now may be plugged into a matching receptacle. When the cord is inserted, the orange neon HEATER ON lamp will light. If this does not occur, check the equipment performance checklist (par. 44) for the probable trouble.

	b. External Audio Oscillator Connection. It is not necessary to use an external audio oscillator unless a rate of frequency deviation other than 1,000 cps is required. If an external audio oscillator is to be used, the 600-ohm input terminals marked EXT MOD (E1 and E2) must be connected to a matching output of the audio oscillator. The black terminal (GND) is grounded and is to be connected to the ground terminal at the audio generator. Input voltage necessary for operation from an external source is approximately an 8-volt sine wave. The connection may be made by means of twisted leads or a shielded wire. The latter is preferred, especially if the local electrical interference is great or long lengths of wires are necessary. Any hum or noise picked up from these input leads will cause distortion at the signal generator output.

	c. Rf and I-f Output Cable Connections. The use of the i-f and r-f output cables is determined by the section or sections of the receiver to be tested and also the frequency range of the receivers being tested.

	(1) The i-f cable is used when an i-f signal is to be supplied to the mixer or if amplifier of a receiver. Termination impedance at the i-f cable termination is 50 ohms. This may be applied directly across a grid resistor, or through a blocking capacitor when used with circuits above ground or those containing B+ voltages. Connection to the circuit is made by means of the alligator clips extending from the i-f cable-termination. The black lead is to be connected to the chassis or common ground at the receiver. The red lead is the hot lead which is con-







	nected to the grid or plate circuit. Specific points for connecting the i-f output cable may be found by referring to the appropriate alinement procedures in the technical manual covering the equipment under test.

	(2) The r-f cable head (termination) has an output impedance of 10 ohms. It is used to supply modulated or unmodulated signals to the receiver in a frequency range of 20 to 100 mc. The output connection jack is the type commonly used on antenna lead-in coaxial cables for vhf (very-high frequency) radio receivers. With this type of connection, no clips or extra wires are needed to supply a signal directly into the antenna connector of the receiver. Electrical Dummy Load DA-69/URM-48 is connected to the r-f output cable when it is desired to simulate a whip antenna input into receiver being tested. When the signal is to be injected to some other part of the r-f stages, the binding-post-type terminals (E4 and E5, fig. 48) on the r-f head, are used. Short wires are clipped onto these terminals and then connected into the r-f circuit. If there is any chance of B+ voltages arcing across the cable termination, or of the low resistance of the head shorting out an ave (automatic volume control) voltage, a series blocking capacitor should be used.





17. Service Upon Receipt of Used or Reconditioned Equipment


	a. Refer to the instructions given in paragraph 14 when unpacking used or reconditioned equipment.

	b. If used equipment is received for service, check for tags or other sources of information regarding the condition of the equipment. When the condition is doubtful and no information is available, subject the equipment to the final testing procedures described in chapter 5. These final | testing procedures will indicate whether the equipment is functioning as designed. A thoroughly reconditioned piece of equipment can be considered to be in the same condition as new equipment. When information is available to indicate that the signal generator is operating satisfactorily, it may be put into operation as described in paragraphs 20 through 25.
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Section Il. CONTROLS AND INSTRUMENTS


18. General

Haphazard operation or improper setting of the controls can cause damage to the signal generator. To prevent such damage, it is important to know the function of all the front panel controls, meters, and terminals. The actual operation of the equip ment is discussed in section III of this chapter.



19. Controls and Their Uses

(fig. 7)

The following chart lists the controls, meters, and terminations on the front panel of the signal generator and indicates their functions.

scale numbers, when multiplied by the IF MICROVOLTS attenuator setting, are the i-f output voltages).








	Control
	Function




	plate:

CAUTION:

222 52 5-2

Soe

POWER ON-OFF (S86) switch
	| Covers toggle switch which permits either. 115- or 230-volt operation.

In the OFF

Controls

the a-ec line voltage to the signal generator.

turn on to keep the signal

internal resistor-type heaters

position,

generator warm and dry, provided the line is plugged in.



	POWER ON (I 7) (pilot light)
	This red pilot lamp lights when the POWER switch is ON and line

|

voltage is applied to the power transformer.



	HEATER ON (I 6) (pilot light)

eee

BAND S WIT CHS Ss)

oo s2e)

2
	This neon bulb lights when the resistor-type internal heaters are on.

Selects the band containing the desired frequency in the range of 20 to

A dial mask allows just one band at a time to be visible.

100 me.

There are five positions of the switch (A through E).



	Sear.

RE TUNING controle

See

eee

sss oe
	by the BAND

Tunes

frequency

band selected

in each

the desired

A dial lock is provided to hold the setting, once tuned.

SWITCH.



	CORRBCTORMCZ)

ee,
	Trims the oscillator frequency so that it corresponds to the frequency

It is used in conjunction with the internal

indicated on the dial scale.

crystal calibrator.



	DEVIATION RANGE switch (S83) 25-50-100_|
	Selects one of three different frequency deviation ranges when an f-m

output signal is used.

The three ranges are 0 to 25 ke, 0 to 50 ke, and

0 to 100 ke.



	DEVIATION LEVEL control (R49) |
	Adjusts the amount of frequency deviation within each of the three

deviation ranges.



	KILOCYCLES DEVIATION meter (M2)

eee
	This meter has three ranges corresponding to the ranges available with

settings of the DEVIATION RANGE switch.



	OPERATIONsswitch (Steen

2
	Determines the operation of the signal generator.

It has the following

6 positions:

B+ OFF

In this position, all high voltage is removed from the

plate circuits, thereby disabling the signal generator.

CAL

This position activates the 20- to 100-me r-f section

and places the calibration

circuits in operation to

provide check points for accurate calibration of the

tuning dial.

MOD OFF In this position, the signal generator output is unmodu

lated and has the frequency range of 20 to 100 me.

Provides an f-m output modulated at a 1,000-cps rate

1000

in the frequency range of 20 to 100 me.

EXT MOD In

modulating

1,000-cps

position,

the

internal

this

oscillator is disconnected and the r-f oscillator can

at the EXT

be modulated

by an external

source

MOD input terminals.

In this position, the high voltage is connected to only

IF

the i-f oscillator and amplifier circuits.

This pro

vides unmodulated ecrystal-controlled i-f output sig



	IF FREQUENCY MC switch (S8)
	nals at the i-f output lead.

Selects the proper crystals and tuning circuits to provide the following

output frequencies:

1.4, 2.515, 2.65, 2.88, 4.3, 4.45, 5.00, 5.35, and

Two spare positions are provided for future use.

15.0 me.



	I. F. MICROVOLTS,

R. F. SET TO LINE

meter.
	Used to indicate that the proper r-f voltage level is being fed into the

|

Also used to indicate the i-f output voltage

r-f attenuator.

(the












	Cortrol
	Function




	fees FO UINE control244

RF ATTENUATOR MICROVOLTS control_|
	Adjusts and maintains a constant input level to the r-f attenuator.

Adjusts the r-f output signal between the limits of .05 to 10,000 pv as

read on the control dial, when the needle on the R. F. SET TO LINE

meter is set to the red line.



	Pies

Hbicontrol (R91)

2. 2-202 2022 22S.

IF MICROVOLTS attenuator (S4)
	Adjusts the i-f level to the attenuator.

Reduces the output voltage in multiples of 10 (20-db steps) to the i-f

In the OFF position, no i-f output can be taken from

output cable.

the signal generator.



	3

BeeernrGnr? terminals
	These terminals are used to receive a modulation source other than the

internal 1,000-cps oscillator to modulate the r-f oscillator tube.

The

frequency input should be between 100 and 20,000 eps.

The ground

terminal is marked GND.








Section Ill. OPERATION UNDER USUAL CONDITIONS


20. Starting Procedures

a. General. When the signal generator is connected to a power source with the POWER switch in the OFF position, internal resistor heaters will operate. Their operation will be indicated by the HEATER ON neon pilot lamp. When the POWER switch is turned ON, the resistor heaters are disconnected from the a-c line and the power transformer receives a-c power.

_ b. Preliminary Starting. Before attempting to operate the generator, place the controls in the following positions:








	Control
	Position




	(Sy

Pe

fees CO LENE

IF LEVEL|

DEVIATION

LEVEL|

PPE MICROVOLTS:

OPERATION switch|
	OFF.

Fully counterclockwise.

Fully counterclockwise.

Fully counterclockwise.

OFF.

B+

OFF.





c. Starting. Set the POWER toggle switch to the ON position. The POWER ON pilot lamp and dial lamps should light. The HEATER ON pilot light will go off. If the HEATER ON light goes off but the dial and POWER ON lamps do not light, set the POWER switch to OFF and check for blown fuses (F1 and/or F2). If the indications are normal, allow a 5-minute warm-up period before proceeding further.

d. Generator Loading. Working the signal generator into low-impedance loads will cause erroneous indications on the front panel output meter. Corrections must be made when working the r-f output into loads of less than 80 ohms, and the i-f output into loads of less than 250 ohms. Corrections are tabulated below. Refer to figure 8 when it is necessary to convert output power from decibels below 1 watt to microvolts or vice versa. The chart has two curves to make it usable with both the r-f output termination and the i-f output termination. The 10-ohm curve is used for radio frequency; the 25-ohm curve for intermediate frequency.



(1) R-f loading.








	Load impedance (71)
	Voltage across load (#1)




	SOtobms5

seen = ee RE

Less than
	EinaX Zr

S+ 21

eT



	Greater than 80 ohms
	Ey=E waa







(2) I-f loading.








	Load impedance (71)
	Voltage across load (Ex)




	kee

Vesett han 2o0sohnis

2s
	E _ EinaXZ1

25-2



	Greater than 250 ohms
	E,=E ina





Note. Fina equals voltage indicated on panel meter.

21. Adjustments for C-W (Unmodulated) R-f Output (20 to 100 mc) Not Crystal-Calibrated a. Determine the necessary test frequency.

6b. Turn the CORRECTOR control knob until the white line on the knob lines up with the white line on the panel.

ce. Turn the BAND SWITCH knob until the dial mask shows the band containing the desired frequency.

d. Release the RF TUNING dial lock by unscrewing until the RF TUNING knob can turn freely. Move the knob handle to a position where it will be at right angles to the panel.

e. Set the RF TUNING control to the desired frequency (between 20 and 100 mc) as shown by the direct reading dial scale.

f. Turn the OPERATION switch to the MOD OFF position.

g. Adjust the RF SET TO LINE control to make the right-hand meter needle cover the red line.

h. Turn the RF ATTENUATOR MICRO-VOLTS control until the desired output is indicated on the control dial.

i. Repeat g above if necessary.



22. R-F Output With Crystal-Calibrated Frequencies


	a. Procedure. If precise settings of the r-f (20 to 100 mc) are required, the r-f oscillator can be corrected over small portions of the dial scale of each band by the use of the built-in crystal calibrator. When the crystal calibrator is used, it is necessary to interpolate between the marker frequencies in order to set the r-f oscillator to the exact desired frequency. The LINEAR SCALE (red) on the main tuning dial, which is used on all bands, makes the interpolation process easier. This linear calibration scale is marked from 0 to 5,000 in segments of 100 (50 marks). Each segment represents 1 complete revolution of the RF TUNING control, which is marked in 100 equally spaced divisions from 0 to 100 (LINEAR SCALE VERNIER). The vernier dial, therefore, turns 50 times to move the main dial across the complete scale. This provides a method of reading fractions of each segment and, therefore, gives an accuracy otherwise obtainable only with a much larger dial. The procedure for making precise settings of the r-f output using the crystal calibrator is as follows:

	(1) Set the OPERATION switch to CAL.




	(2) Determine the closest crystal calibration marker frequencies on both sides of the desired frequency. The crystal marker frequencies are at 2-me intervals between approximately 60 and 102 me, and 1-me intervals from 20 to 60 me.







	(3) Set the RF TUNING control so that the lower crystal marker frequency reading on r-f dial scale appears directly under the hairline.

	(4) Turn the CORRECTOR control to obtain a zero beat from the panel speaker. Once this control is set for the lower calibration point it must not be changed during the remainder of the indirect frequency setting procedure.

	(5) Record the LINEAR SCALE and LIN-EAR SCALE VERNIER dial readings; | the thousands and hundreds portion of | the reading is found on the LINEAR SCALE of the tuning dial; the tens and units digits°are read directly from the LINEAR SCALE VERNIER dial.

	(6) The RF TUNING control then is turned until the nearest crystal marker point above the desired frequency is reached and is indicated by a zero beat from, the panel speaker. Record the dial readings ((5) above).

	(7) Subtract the reading obtained in (5) above from that obtained in (6) above.

	(8) Subtract the lower crystal marker frequency from the desired frequency. Record the difference in me.

	(9) Multiply the figure obtained in (7) above by the figure obtained in (8) above.

	(10) Divide the figure obtained in (9) above by the difference in me between the lower and upper crystal marker frequencies (1 me from 20 to 60 me and 2 me from 60 to 102 me).

	(11) The figure obtained in (10) above, when added to the figure obtained in (5) above, produces the LINEAR SCALE dial reading to which the LINEAR SCALE VER-NIER must be tuned to obtain the desired r-f output.

	b. Example. The desired frequency is 52.68 me, which is located in band C (fig. 9).

	(1) Tune the RF TUNING control to make the 52 me mark fall directly under the hairline. Record the calibration scale reading of 3849, as read from the LIN EAR SCALE and LINEAR SCALE VERNIER.




	(2) Tune the CORRECTOR for zero beat.




	(3) Turn the RF TUNING near 53 me until the zero-beat indication is heard again.






Record the calibration scale reading of 4119.


	(4) Subtract 3849 from 4119; the difference is 270.

	(5) The desired frequency, 52.68, minus the lower calibration frequency, 52 me, equals .68. The difference, 270 ((4) above), times .68 equals 183.6.

	(6) Add the number of divisions (183.6) to the 52-mc marker LINEAR SCALE reading (3849); the desired frequency is found at a LINEAR SCALE reading of 4032.6. The uncalibrated frequency reading shown on the band C dial scale happened to be 52.71 mc in this example.

	(7) Tune the RF TUNING control to 4032.6 and the output of the signal generator will be exactly 52.68 me.





23. Adjustments for F-M, R-F Output (20-100 mc)


	a. Internal 1,000 Cps Modulation.

	(1) Determine the amount of frequency deviation required, and set the DEVIA-TION RANGE switch to a_ position which will place the desired KILO-CYCLES DEVIATION reading on the lowest scale.




	(2) Turn the OPERATION switch to the 1000 ~ position.




	(3) Adjust the DEVIATION LEVEL control until the KILOCYCLES DEVIATION meter indicates the desired deviation in ke.




	(4) Proceed with paragraph 21g through 7.




	b. External Modulation. Before beginning this procedure, make sure the DEVIATION LEVEL control is fully counterclockwise.

	(1) Apply an audio signal from a 600-ohm audio source to the EXT MOD terminals. Refer to paragraph 16 for directions on making the connections. The signal should be approximately 8 volts and at a frequency between 100 and 20,000 cps. In making the adjustments for using external modulation, follow the procedure in (2) through (6) below.







	(2) Proceed with the steps described in paragraph 21a through e (or for crystal-calibrated frequencies substitute par. 22 for par. 21e).

	(3) Determine the amount of frequency deviation required and set the DEVIA-TION RANGE switch to a position which will place the desired KILOCY-CLES DEVIATION reading on the lowest scale.

	Set the OPERATION switch to the EXT MOD position. (4

	Adjust the DEVIATION LEVEL control until the KILOCYCLES DEVIATION meter indicates the desired deviation in ke. (5 Vat

	(6) Proceed with the r-f attenuator settings described in paragraph 21g through 7.





24. |-f Output (Unmodulated)


	a. Turn the OPERATION switch to the IF position.

	b. Set the IF FREQUENCY MC switch to the desired intermediate frequency.

	c. The reading on the upper scale of the I. F. MICROVOLTS meter when multiplied by the IF MICROVOLTS attenuator reading indicates the number of microvolts being supplied at the i-f output termination head.



Example:

Meter reading .5, IF MJCROVOLTS attenuator setting 1K.

I-f output .5 x 1,000, or 500 uv.

Each step on the IF MICROVOLTS attenuator is a 20-db (voltage ratio of 10 to 1) change in level. Set both the IF LEVEL control and IF MICRO-VOLTS attenuator to obtain the desired i-f output voltage. :



25. Stopping Procedure

To stop the signal generator, place the POWER switch in the OFF position. The POWER ON pilot light will go off and the HEATER ON neon pilot light willlight. Turn the RF SET TO LINE and IF LEVEL controls to their extreme counterclockwise positions. Turn the OPERATION switch to the B+ OFF position.

[image: Figure, page 23]
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Figure 8. Conversion chart, db below 1 watt to microvolts.
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Section IV. OPERATION UNDER UNUSUAL CONDITIONS


26. General

The operation of Signal Generator SG--12/U may be difficult in regions where extreme cold, heat, humidity and moisture, sand conditions, etc., prevail. In paragraphs 27 through 29, instructions are given on procedures for minimizing the effect of these unusual operating conditions.



27. Operation in Arctic Climates

Subzero temperatures in climatic conditions associated with cold weather affect the efficient operation of equipment. Instructions and precautions for operation under such adverse conditions follow in a through c below.


	a. Handle the equipment carefully.

	b. Keep the equipment warm and dry. Built-in heater resistors keep the ambient temperature inside the dust cover a few degrees above room temperature, thereby minimizing condensation due to the cooling effect on moisture of the inclosed air. These heaters are on when the POWER switch is in the OFF position. Always keep the line cord plugged into the power source and the POWER switch in the OFF position when the equipment is not being used. If necessary, the signal generator may be left in the POWER ON position with the OPERATION switch set to the B+ OFF position. With the signal generator in the condition described above, all the tube filaments will be heated and will provide more heat than can be radiated by the built-in resistors. This will also eliminate excessively long warm-up periods when use of the signal generator is not frequent.

	c. When equipment has been exposed to the cold and is brought into a warm room, it will sweat until it reaches room temperature. When the equipment has reached room temperature, dry it thoroughly. This condition also arises when equipment warms up during the day after exposure during a cold night.





28. Operation in Tropical Climates

When operated in tropical climates, radio equipment may be installed in tents, huts, or, when necessary, in underground dugouts. When equip ment is installed below ground, and when it is set up in swampy areas, moisture conditions are more acute than normal. Ventilation is usually very poor, and the bigh relative humidity causes condensation of moisture on the equipment whenever the temperature of the equipment becomes lower than that of the ambient air. To minimize this condition, keep the signal generator in the POWER ON position continuously with the OPERATION switch in the B+ OFF position.



29. Operation in Desert Climates


	a. Conditions similar to those encountered in tropical climates often prevail in desert areas. Use the same measures to insure proper operation of the equipment. A common condition in desert areas is a high temperature during the day and a large drop in temperature during the night because most of the heat is reflected and not absorbed by the sands. This leads to condensation of moisture.

	6b. The main problem that arises with equipment operation in desert areas is the large amount of sand, dust, and dirt that enters the moving parts of radio equipment. The ideal preventive precaution is to house the equipment in a dustproof shelter. Since, however, such a building often is not available and would require air conditioning, the next best precaution is to make the building in which the equipment is located as dustproof as possible with available materials. Hang wet sacking over the windows and doors and cover the inside walls with heavy paper. If a tent is used, secure the side walls of the tent with sand to prevent their flapping in the wind.

	c. Never tie power cords or other wiring connections to either the inside or outside of tents. Desert areas are subject to sudden squalls which may break the connections loose or break the wires.

	d. Be careful that the equipment is as free from dust as possible. Make frequent preventive maintenance checks (ch. 3). Pay close attention to the lubrication of the equipment. Excessive amounts of dust, sand, or dirt that come into contact with oil or grease result in grit which will damage the equipment.








CHAPTER 3 — ORGANIZATIONAL MAINTENANCE INSTRUCTIONS


Section |. PREVENTIVE MAINTENANCE SERVICES


30. Tools Supplied with Equipment

Most of the repair or miaintenance may be made with tools found in the average tool kit. No tools are supplied with Signal Generator AN/URM-48.



31. Definition of Preventive Maintenance

Preventive maintenance is work performed on equipment (usually when the equipment is not in use) to keep it in good working order so that breakdowns and needless interruptions in service will be kept to a minimum. Preventive maintenance differs from troubleshooting and repair since its object is to prevent certain troubles from occurring. See AR 750-5.



32. General niques Preventive Maintenance Tech-


	a. Use No. COG sandpaper to remove corrosion.

	b. Use a clean, dry, lint-free cloth or a dry brush for cleaning.

	(1) Clean all parts, except electrical contacts, with a cloth or brush moistened with Solvent, Dry Cleaning (SD); then wipe the parts dry with a cloth.




	(2) Clean electrical contacts with a cloth moistened with carbon tetrachloride; then wipe them dry with a dry cloth.






Caution: Repeated contact of carbon tetrachloride with the skin or prolonged breathing of fumes is dangerous. Make sure adequate ventilation is provided.

(3) To clean turret contacts, insert a strip of clean bond paper while turning the turret to the next position. Then pull the paper from between the contacts. Do this for all bands. Do not use abrasive paper for this purpose. Abrasives will damage the silver plating on the turret contacts.


	c. If available, dry compressed air may be used at a line pressure not exceeding 60 pounds per square inch to remove dust from inaccessible places; be careful, however, or mechanical damage from the air blast may result.

	d. For further information on preventive maintenance techniques, refer to TB SIG 178.





33. Use of Preventive Maintenance Forms (figs. 10 and 11)


	a. The information in paragraph 34 is presented as a guide to the individual making an inspection of equipment in accordance with instructions on DA Forms 11-238 and 11-239. The decision as to which items on the forms are applicable to this equipment is a tactical decision to be made in the case of first echelon maintenance by the communications officer/chief or his designated representative, and in the case of second and third echelon maintenance, by the individual making the inspection. Instructions for the use of each form appear on the reverse side of the form.

	b. Circled items in figures 10 and 11 are partially or totally applicable to the performance of preventive maintenance on Signal Generator AN/URM-48. Paragraphs giving further instructions and explanations are referenced under the item number for each applicable item.





34. Performing Preventive Maintenance

a. External Preventive Maintenance.

Caution: Screws, bolts, and nuts should not be tightened carelessly. Fittings tightened beyond the pressure for which they are designed will be damaged or broken. Be especially careful of any screws which are threaded into a plastic or bakelite material since the threads may be stripped easily.










	
	INSTRUCTIONS:

EQUIPMENT NOMENCLATURE
	
	See other side

EQUIPMENT SERIAL NO.



	
	¥ Satisfactory;

LEGEND FOR MARKING CONDITIONS:

X

NOTB:
	
	® Defect corrected.

Adjustment, repair or replacement required;

Strike oot items not applicable.




	
	COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver,

tter, carrying cases, wire and cable, microphones,

tubes, spare parts, technical manuals

and accessories).

PAR. 340(1)
	
	ELECTRON TUBES = INSPECT FOR LOOSE ENVELOPES, CAP CONNEC-

TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSION

CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION Of}

2

TYPE TUBES.



	
	LOCATION ANO INSTALLATION SUITABLE FOR NORMAL OPERATION.
	
	INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT

AND CORROSION.



	
	CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEAOSETS,

CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS,

COMPONENT PANELS.

PAR. 340(2)
	
	INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND DISCOLORA=

TION.

PAR. 34b6(2)



	
	INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS:

TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS,

PLUG-IN COILS AND RESISTORS.

PAR. 34bD(1)
	
	INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE

MOUNTINGS; BURNED, PITTED, CORRODEO CONTACTS; MISALIGNMENT

BE PE)

ias(> Sk

OF CONTACTS ANDO SPRINGS; INSUFFICIENT SPRING TENSION; BIND

ING OF PLUNGERS AND HINGE PARTS~



	
	INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS,

WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. PAR. 340(3)
	€)
	INSPECT VARIABLE CAPACITORS FOR DIRT, MOISTURE, MISALIGN=

MENT OF PLATES, AND LOOSE MOUNTINGS.

PAR. 34b(3)



	
	CHECK FOR NORMAL OPERATION.

PAR. 340(4)
	
	INSPECT RESISTORS, BUSHINGS, ANO INSULATORS, FOR CRACKS,

CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE.

PAR. 34b(4)



	
	CLEAN AND TIGHTER EXTERIOR OF COMPONENTS AND CASES, RACK

MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION

LINES, WAVE GUIDES, AND CABLE CONNECTIONS.

PAR. 340(7)
	
	INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS

FOR CORROSION, DIRT ANO LCOSE CONTACTS.

STRES BeaESM:

PAR.34b(2),(4



	
	INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED

METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE.

PAR. 34a(5)
	@)
	CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,

RELAY CASES, ANO INTERIORS OF CHASSIS AND CABINETS NOT

READILY ACCESSIBLE.

PAR. 34b(5)



	
	INSPECT CORD, CAOLE, WIRE, AND SHOCK MOUNTS FOR CUTS,

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN.

PAR. 340(6)
	A
	INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS

ANO BREAKS.

PAR. 34b(4)



	
	INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT,

DAMAGED INSULATORS AND REFLECTORS.
	=
	CHECK SETTINGS OF ADJUSTABLE RELAYS.



	
	INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW,

TEARS, ANO FRAYING.
	
	LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE

DEPARTMENT OF THE ARMY LUBRICATION ORDER,

PAR. 34



	
	INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS:

SWITCHES, KNOBS,

JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS,

RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS,

PAR. 340(8)

ANO PILOT LIGHT ASSENBLIES.
	@ o

w
	INSPECT GENERATORS, AWPLIOYNES, DYNAMOTORS, FOR BRUSH WEAR,

SPRING TENSION, ARCING, ANO FITTING OF COMMUTATOR.



	G
	INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS,

ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES,
	
	ma

CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS

CHOKES, POTENTIOMETERS, AND RHEOSTATS,

PAR. 34'b (7)



	
	CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER

WINDOWS, JEWEL ASSEMBLIES.

PAR. 34a0(7)
	&)
	INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND

RHEOSTATS FOR OVERHEATING AND OIL-LEAKAGE,

PAR. 34b(7)



	
	INSPECT METERS FOR DAMAGED GLASS AND CASES.

PAR. 344(7)
	
	BEFORE SHIPPING OR STORING = REMOVE BATTERIES,



	
	INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING.

PAR. 39
	
	INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS.



	~
	CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
	+ wa a
	INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.



	[a
	CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED

GASKETS, DIRT AND GREASE.
	we
	INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS.

PAR. 34b(9)

MOISTURE AND FUNGIPROOF.



	
	IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION,

EeE RAO ede ae Es 3 De B EOe

Cea)
	
	





TM 1257-61


	(1) Check the completeness of the equipment tubes for loose envelopes, cracked sockets, graph 7. and 33 for tube locations.

	

	

	detents, and security of the knobs. 37, and 40 for capacitor locations. (4) Check for normal operation following the (3) Inspect variable capacitors C21, C24, and

	all exposed metal surfaces. Refer to paragraphs 39 and 40 for corrective measures.

	(6) Inspect the a-c input and r-f and i-f output cables for cuts, breaks, deterioration,

	one Sinks. not readily accessible (7) Clean the equipment nameplates, exposed c : 5 nae re ae labels, and dial and meter windows. (6) Lubricate the equipment in accordance Check to see that the dial and meter windows, exposed meter cases, and control knobs are not cracked or broken. (7) Tighten exterior of component.

	(8) Check for looseness of accessible switches, knobs, jacks, and connectors.

	b. Internal Preventive Maintenance.



Caution: Disconnect all power before per- (8) Check gears for loose setscrews and forming the following operations. Upon com- damaged teeth. Check the r-f and i-f pletion, reconnect power and check for satisfactory turret contacts for cleanliness and proper operation. making.

tube seating is checked, examine the ing (par. 39).


	against the list of components in para- and bent or broken pins. See figures 32

	(2) Remove dirt and moisture from all the (2) Inspect fixed capacitors for leaks, bulges, equipment components. and discoloration. Check the capacitor (3) Inspect the front panel controls for ease of terminals for corrosion, dirt, and loose rotation, positiveness and alinement of contacts. See figures 13, 14, 33, 35, 36,

	instructions outlined in paragraph 20 C25 for dirt, moisture, loose mountings, through 25 and the equipment perform- and misalinement of plates. Refer to ance checklist (par. 44). figures 34 and 35 for capacitor locations.




	(5) Inspect the signal generator case and its (4) Inspect resistors, bushings, and terminal carrying case for rust and corrosion on boards for cracks, blistering discoloration, and moisture. Check resistor terminals for corrosion and looseness. See figure 40 for terminal board locations.

	(5) Clean and tighten switches, terminal blocks, and interior mountings of chassis




	with instructions in Section II, this chapter.




	Clean and tighten connections and mountings for transformers, chokes, and potentiometers. Inspect the units for signs of overheating. Refer to figures 13, 14, 32, 33, 34, and 35 for component locations.




	




	(1) Inspect seating of pluck-out items: tubes, (9) Check the moisture and fungiproofing lamps, crystal CR2, fuses, ete. As the varnish for chipping, cracking, or blister-
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Figure 18. Signal Generator SG—12/U, top view, showing typical preventive maintenance items.

[image: Figure, page 33]

Figure 14. Signal Generator SG—12/U, bottom view, showing typical preventive maintenance items.




Section Il. LUBRICATION


35. General Lubrication Instructions

a. Several factors determine the frequency with which parts in the signal generator need to be (3) In some locations, the foreign materials lubricated. These factors are—


	(1) After a certain length of time, most lubricants become wax-like and cake up in spots so that they will not give the proper lubrication. In these cases, the old lubricant should be cleaned off and a new lubricant applied.

	(2) The signal generator may be operated in a location where extreme temperature hard because of low temperatures when the signal generator is not in operation and extremely soft or liquid when the signal generator is operating and the temperature rises. Where the tempera-




	ture change is great, the condition of the lubricants must be inspected frequently.

	present in the air, such as dirt, sand, smoke, metal filings, or gases, may enter the signal generator and mix with the lubricant and form a grit, or decompose the lubricant. If grit is formed, it will act as an abrasive and cause serious wear. The old lubricant should be cleaned away thoroughly with solvent (SD) and fresh lubricant applied frequently.

	changes occur; the lubricant then will be (4) Although the signal generator is protected against humidity, a certain amount of moisture may enter and injure the moving parts. Moisture condensation is prevalent when the temperature drops quickly and the relative humidity is high. If



the signal generator is not connected to the power source during this period, the moisture will condense on the parts of the signal generator and may penetrate where proper lubrication procedure is not practiced. If such a condition occurs near an ocean or salty body of water, on evaporation of the moisture, a salt will be left which will cause corrosion.

b. Be careful of the amount of lubricant applied. Excessive lubrication may drip or spread the lubricant to portions of the signal generator where it can cause poor electrical contact and instability of operation. Sometimes lubricant cannot be forced between two moving parts. To apply a lubricant to these parts, it is necessary to disassemble, lubricate, and then reassemble the parts. The best time to do this is when the parts are being reassembled after repairs or when they are being replaced. Common sense and experience will indicate the best lubrication procedures for the type of installation and location being used.



36. Parts Lubricated by Manufacturer

During assembly of the signal generator, certain parts are lubricated. Lubrication is applied to all moving metal parts that are not used for electrical contact. These parts consist of all gears, shafts, bushings, bearings, etc., throughout the signal generator. Figure 15 shows the areas that have lubrication points.



37. Parts to be Lubricated

The parts to be lubricated are the same as those lubricated by the manufacturer. Most of the lubrication points are above the chassis. The only points below the chassis are the OPERA-TION switch (S52) bushings. Specific points to be lubricated are given below:

a. Turret Drive Mechanism. 'The shafts, gears, and chain of the turret drive mechanism are shown in figure 12. Where the shafts pass through bushings, bearings, or castings, a thin coat of Grease, Aircraft and Instruments (GL) should be applied. To do this, itmay be necessary to disassemble parts of the turret drive mechanism. Lubricate the meshing teeth of all gears. Carefully lubricate the bevel gears inside the r-f assembly which turn the turret. Also lubricate the detent roller and detent plate. Lubricate shaft bushings with Oil, Lubricating, Preservative, Special (PL Special). Be careful not to drop the lubricant on any components or between connections since this could cause changing of capacitance or resistance which could affect the calibration of the r-f oscillator assembly.


	b. R-F Tuning Dial Drwe. Figure 12 shows the sequence of shafts and gears for the r-f tuning dial and r-f tuning capacitor gang. There are several gears and shafts that are partially inclosed in castings, therefore, some disassembly may be necessary to lubricate adequately all gear teeth. The r-f tuning dial must be disassembled to lubricate the ball bearing on the dial shaft.

	c. R-F Attenuator Drive. The r-f attenuator consists of two separate gear drives; one working from the RF ATTENUATOR MICROVOLTS control knob, the other working from the RF SET TO LINE control knob. Both controls have a series of shafts and gears which eventually operate the racks and pinion gears which slide the attenuator pistons. These racks and pinion gears must be lubricated; however, be careful to prevent the lubricant from entering between the concentric attenuator tubes.

	d. Corrector Capacitor Drive. The CORREC-TOR capacitor drive has three gears; requiring lubrication, and two shaft bushings.





38. Lubrication Under Unusual Conditions


	a. Arctic Regions. Lubricants which are satisfactory at moderate temperatures stiffen and solidify at subzero temperatures; as a result, moving parts bind or become inoperative. Consult the key on the lubrication order for the proper grade of lubricant for operating the equipment in arctic regions. When preparing the equipment for low-temperature operation, see that lubricants used for moderate temperatures are thoroughly removed. Even small amounts of such lubricants, if allowed to remain, may impair the operation of moving parts. Be sure to use the lubricant specified for low-temperature operation.

	b. Tropical Regions. High temperatures and moisture caused by rain, condensation, etc., may cause lubricants which are normally satisfactory to flow from moving parts and other surfaces. These bearing surfaces will wear excessively, and hinges, fasteners, and other parts will be damaged or destroyed by rust and corrosion. Inspect the
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Figure 16. Top of chassis showing lubrication points.

equipment daily and lubricate it as required to insure efficient operation; use lubricants suitable for high temperatures.

c. Desert Regions. Dust and sand infiltration into the equipment causes grit in the lubricants and will impair and damage seriously the moving parts of the signal generator. Hot, dry temperatures cause the lubricants to flow from the moving parts, and conditions similar to those described in b above will result. Use lubricants suitable for high temperatures. Inspect and clean the equipment daily.




Section Ill. WEATHERPROOFING


39. Weatherproofing


	a. General. Signal Corps equipment, when operated under severe climatic conditions such as prevail in tropical, arctic, and desert regions, requires special treatment and maintenance. Fungus growth, insects, dust, corrosion, salt spray, excessive moisture, and extreme temperatures are harmful to most materials.

	b. Tropical Maintenance. A special moistureproofing and fungiproofing treatment has been

	devised which, if properly applied, provides a reasonable degree of protection. This treatment is explained in TB SIG 13 and TB SIG 72.

	c. Winter Maintenance. Special precautions necessary to prevent poor performance or total operational failure of equipment in extremely low temperatures are explained in TB SIG 66 and TB SIG 219.

	d. Desert Maintenance. Special precautions necessary to prevent equipment failure in areas



subject to extremely high temperatures, low humidity, and excessive sand and dust are explained in TB SIG 75.

e. Lubrication. The effects of extreme cold and heat on materials and lubricants are explained in TB SIG 69. Observe all precautions outlined in TB SIG 69 and pay strict attention to all lubrication orders when operating equipment under conditions of extreme cold or heat. Refer to paragraphs 35 through 38 for detailed instructions.



40. Rustproofing and Painting

a. A badly scarred or damaged front panel or dust cover may be touched up so that its bared surface will not corrode. Clean the surface down to the bare metal, using No. 00 or No. 000 sandpaper; obtain a smooth metallic finish.

Caution: Do not use steel wool. Minute particles frequently enter the signal generator and cause harmful internal shorting or grounding of circuits.

b. Apply the touch-up paint to the bared surface with a small brush. Before doing so, remove any rust or corrosion from the metal surface by cleaning with solvent (SD). In some severe cases, it may be necessary to use solvent (SD) to soften the rust and to use sandpaper before the metal may be painted. Paint used will be authorized and consistent with existing regulations.




Section IV. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL


41. Scope


	a. The troubleshooting and repair work to be performed at organizational maintenance level (operators and repairmen) is necessarily limited in scope by the tools, test equipment, and replaceable parts issued, and by the existing tactical situation. Accordingly, troubleshooting is based on the performance of the equipment and the use of the senses in determining such troubles as defective tubes, broken cables, broken resistors, burned-out fuses, etc.

	b. Paragraphs 42 through 44 help in determining which of the stages is defective and in localizing the fault in that stage to the defective item, such as a tube or fuse.





42. Visual Inspection


	a. Equipment troubles may be caused by one or more of the following conditions:

	(1) Loose or disconnected power source cable.




	(2) Poor connections at input or output cables or wires.




	(3) Burned-out fuse or fuses.




	(4) Defective tubes.




	(5) Inactive (dirty or cracked) crystal.




	(6) Improper position of a-c_ line-voltage switch behind CAUTION plate.




	b. When a failure is encountered and the cause is not immediately apparent, check as many of the above items as is practicable before starting a detailed examination of the component parts of the signal generator. If possible, obtain informa-



tion from the operator of the equipment regarding performances at the time the trouble occurred.

ce. Check anything that seems to have an abnormal color which may have been caused by overheating or corrosion.



43. Troubleshooting by Using Equipment Performance Checklist


	a. General. The equipment performance checklist (par. 44) will help the operator to locate trouble in the equipment. This list gives the item to be checked, the conditions under which the item is checked, the normal indications and tolerances of correct operation, and the corrective measures the operator can take. To use this Vist, follow the items in numerical sequence.

	b. Action or Condition. For some items, the information given in the action or condition column consists of various switch and control settings under which the item is to be checked. For other items, it represents an action that must be taken to check the normal indication given in the normal indications column.

	c. Normal Indications. The normal indications listed include the visible and audible signs that the operator should perceive when he checks the items. If the indications are not normal, the operator should apply the recommended corrective measures.

	d. Corrective Measures. The corrective measures listed are those the operator can make without



equipment performance checklist, reference to If the set is completely inoperative or if the recomcorrected during operation and that troubleshoot- —_ troubleshooting is necessary.

turning in the equipment for repairs. In the ing by an experienced repairman is necessary. chapter 5 indicates that the trouble cannot be mended corrective measures do not yield results, '



44. Equipment Performance Checklist












	
	om
	Item
	Action or ecendition
	Normal indications
	Corrective measures




	P

R

E

Pp

A

R

A

Js

O

R y
	
	1 | R-f or i-f cable.

2 | POWER switch.

3 | Line cord.

4 | OPERATION switch.

5 | CORRECTOR control.
	Connected to unit under

test.

Set at OFF.

power source.

Set at B+ OFF.

Set at line.
	Line cord connected to | HEATER ON lamp lights.
	| Check

power

source.

Check

F1

and/or

fuse

HEATER

Check

F2.

ON lamp.



	S

7

A

R

ah
	
	6 | POWER switch.
	Move to ON position.
	POWER ON and dial lamps | Check lamps.

light.
	Check chas

sis cable connectors J8&

P8

and

tightness.

for



	E

Q

U

I

Ee

M

E

N

dB
	
	7 | OPERATION switch.
	Set to CAL.

Set at MOD OFF.
	Noise is heard from speaker. | Check tubes V1, V2, V3,

When the RF TUNING

is tuned,

audio

control

beats

heard

from

are

speaker

on

five

all

r-f

bands.

R-f is fed to the unit under | Check tube V6.

Needle on IF MI-

test.

CROVOLTS

meter var

ies with the setting of the

RF SET TO LINE con

trol.
	V4, V6, V10, and erys

Check inter

tal Y10.

J7 and P7

connections

Refer to

for tightness.

chapter 5.

Refer to

chapter 5.



	Ve

E

R

F

O

R

M

A
	
	
	Set at 1000~.
	R-f is fed to the unit under | Check tubes V5, V7, V8,

test with frequency mod-

ulation

1,000

of

eps.

KILOCYCLES DEVIA

TION

meter

indication

with

varies

setting

of

DEVIATION

LEVEL

control.
	V9, and lamp E3.

Re-

fer to chapter 5.



	N

C

E
	
	
	Set to EXT MOD.

ternal audio oscilla-

torconnectedto EXT

MOD terminals.
	Ex- | R-f signal is fed to unit un- | Check connection to EXT

der test with an f-m rate

determined

by external

KILO

audio

oscillator.

CYCLES

DEVIATION

meter

indication

varies

with setting of audio os

cillator output and DE

VIATION

LEVEL con

trol.
	MOD

terminals.

Re

fer to chapter 5.







44. Equipment Performance Check lies Continued












	
	Item

No.
	"Item
	Action or condition
	'Normal indications
	Corrective measures




	E

Q

U

I

Fr

M

E

N

4%

i

E

R

F

O

R

M

A

N

Cc

E
	
	7 | OPERATION switch.
	Set at IF.
	I-f signals are fed to unit | Check

under test for any setting

of IF FREQUENCY MC

switch with the IF MI-

CROVOLTS

attenuator

in any position but OFF

MICRO-

and

IF

the

VOLTS meter indication

varies with the setting of

the IF LEVEL control.
	V13,

tubes

V12,

Check inter

and V14.

connections

J9 and P9

and coaxial connections

to and from the i-f at

tenuator assembly.

Re

fer to chapter 5.



	S

oP

O P
	
	8 | POWER switch.
	Move to OFF position.
	| POWER

ON

and

lamps go out and HEAT

ER ON lamp lights.
	HEATER

dial | Check

ON

lamp.










CHAPTER 4 THEORY


45. Introduction

This chapter contains detailed explanations of the circuits in the signal generator. It will aid the repairman in understanding the circuits that appear complex, since a paragraph and a schematic diagram are devoted to each stage. With the knowledge gained from this chapter, troubleshooting will be made easier, and the work will be done more efficiently.



46. Block Diagram

The block diagram of Signal Generator SG—12/U is shown in figure 16. For more detailed overall circuit information, refer to figures 48 and 49. The signal paths through the signal generator as shown in the block diagram are described briefly below.

a. Calibration Oscillator. The calibration oscillator stage is crystal-controlled and operates at a frequency of 2 mc. Oscillator tube V3 is a dualtriode 12AU7. The two triode sections are connected in a manner similar to a multivibrator circuit and are cathode coupled with a 2-mc crystal. The output that is developed in this stage is fed to harmonic amplifier stage V4.

b. Harmonie Amplifier. The harmonic amplifier stage takes the 2-mce, r-f signal from the calibration oscillator stage and amplifies it and its many harmonics. The harmonics are used to beat against the output signals of the r-f oscillator tube as a check on the r-f oscillator frequencies. The beat frequencies are monitored by means of the front panel speaker.

c. Modulator. Modulator stage V5 uses a highconductance-type pentode tube and frequency modulates the r-f output of the signal generator. The tube is connected as a variable reactance in the r-f oscillator tank circuit and varies the resonant frequency of the tank. The changes which take place at the reactance tube cause the r-f oscillator frequency to deviate from its center frequency. The amount of deviation is determined by the amplitude of the modulating signal fed to the grid of the modulator from the a-f circuit. The frequency deviation rate is determined by the frequency of the a-f signal.

d. R-F Oscillator. The r-f oscillator circuit uses a parallel-connected dual-triode 6J6 tube V6. The range of the oscillator is 20 to 100 me which is divided into five bands. Band changing is accomplished through use of a turret switch. Ganged capacitors tune the oscillator for each band. From the r-f oscillator, the signal is fed to a double-piston-type attenuator. In the attenuator, there is a crystal diode which rectifies a portion of the r-f energy for monitoring the input of the attenuator. The 50-ohm coaxial, r-f output cable is terminated in a matching network to prevent standing waves, and also, to change the output impedance to 10 ohms.

e. 1,000-cps Oscillator. A 1,000-cps audio signal is developed by the two 6AH6 pentode tubes, V7 and V8, connected in a Wien bridge oscillator circuit. The Wien bridge circuit is used because its output is a relatively pure sine wave, which is required as an input to reactance modulator tube V5. This stage generates the internal audio signal for frequency modulation of the r-f oscillator.

f. Modulator A-F Output. The modulator a-f output stage receives a signal from either the 1,000-cps oscillator stage or the external audio terminals (EXT MOD). In the stage input circuit, a potentiometer, the DEVIATION LEVEL control adjusts the amount of audio which eventually is used to modulate the r-f oscillator. The cathode-follower output circuit provides a substantially constant output impedance and acts as an ideal source of the a-f for the reactance tube at all voltage levels.

g. Calibration A-F Amplifier Output Stages. The amplitude of the beat-frequency signal which
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"upiboup 49079 '/@I-DS L0}DLaUayH Joubiy "gy aunbry is taken from the calibration oscillator and the r-f oscillator is small. To allow the detected audio beats to drive the panel speaker, two amplifier stages, V1 and V2, are used.


	h. I-F Oscillator. The i-f signals are generated by the cathode-coupled i-f oscillator stage which consists of two 6C4 triode tubes V13 and V14. The oscillator circuit is similar to that of the calibration oscillator stage. In this stage, the tuned circuits and crystals are switched by means of a turret and gang switches. Nine crystal frequencies are available, and provision is made for the addition of two more crystals and their associated tuned circuits. The signal which is developed is fed into i-f amplifier stage V15.

	i. I-F Output Amplifier. The tuned i-f output amplifier stage uses a 6AK6 pentode tube. It has a common switch shaft with the i-f oscillator stage and, therefore, has its tuned circuits switched at the same time. The maximum voltage from the i-f cutput amplifier (V14) is 1 volt. By varying the screen-grid voltage on V14 through R91 (IF LEVEL), the output level is made continuously variable. The continuously variable voltage is divided in factors of 10 by a resistance-type attenuator to provide 20-db steps of any voltage set by the IF LEVEL control and indicated by the I. F. MICROVOLTS meter. The output is taken from the signal generator by a 50-ohm coaxial cable. The output of the cable is terminated by a permanently connected head having an impedance of 50 ohms which, in parallel with 50 ohms in the attenuator, prevides a 25-ohm output impedance.

	3. Power Supply. The power supply section of the signal generator furnishes both the a-c filament and the B+ supplies. The input to the power supply may be either 115 or 230 volts. The output of the supply is 6.3 volts a-c unregulated for all the tube filaments, except the modulator and r-f oscillator tubes which require a regulated filament supply. The power supply also provides 250 volts unregulated for the noncritical B+ circuits, and 150 volts regulated to stabilize critical B+ circuits. The rectifier is a full-wave 5Y3GT tube (V10), and the regulator is a gaseous OA2 tube (V11). The filtering of the B+ circuit in the power supply is handled by two pi-section filters. An a-c line filter prevents r-f in the signal generator from being radiated acrcss the a-c line. Both sides of the line are fused.





47. Calibration Oscillator

(fig. 17)

a. Calibration oscillator V3 generates a crystalcontrolled frequency of 2 me which is beat against the r-f output frequencies to check dial calibration and to make highly accurate indirect frequency settings. The harmonics of the 2-me crystal oscillator beat against the fundamental r-f oscillator frequencies for the even-marker frequencies and against the second harmon of the r-f frequencies for the odd-marker frequencies. This action provides usable crystal check points spaced at 1l-me intervals up to approximately 60 me. After this point, the second harmonic of the r-f usually is not strong enough to produce audio beats which can be heard under the noisy conditions. 'Twome markers are usable for the remainder of the frequency range. The following table shows examples of the combinations of calibration oscillator and r-f oscillator frequencies which give zero beats.









	Desired fre-

quency to be

tuned (me)
	R-f oscillator frequency (me)
	Calibration

oscillator

2-me harmonic
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hb. A dual-triode 12AU7 tube is used for the crystal calibration oscillator. The two triode sections are cathode coupled by a 2-me crystal Y10. The crystal provides the feedback path. Triode section 1, 2, 3 of V3 has its grid grounded, and the feedback voltage from triode section 6, 7, 8 is impressed across cathode-biasing resistor R12. The output of this section appears across the plate (pin 1) load which is made up of a parallel-resonant circuit consisting of inductance coil L1 and capacitor C7. Coil Li is tunable and may be used to correct the frequency oscillation slightly if crystal Y10 is not exactly oscillating at 2 me. 'The plate circuit of section 1, 2, 3 of V3 is fed from the second section of the pi-filter. The B+ supply for the calibration oscillator and the harmonic amplifier is filtered by means of the RC (resistance-capacitance) decoupling filter which consists of capacitors C8 and C63 and resistor

Ril. Initially, when there is a surge of current through the first section of V3, a pulse or r-f wave is developed in the plate load tank circuit. This pulse is transferred through capacitor C9 to the grid of the second section and is impressed across grid resistor R17. The plate of the second section (6, 7, and 8) is connected to r-f ground through capacitor C63; thus load resistor R16 is in the cathode circuit. Crystal Y10 is operated as a series-resonant crystal and offers a high impedance to all frequencies except the frequency at which it is resonant. Very little energy is transferred from resistor R16 through crystal Y10 to resistor R12, unless it is at a frequency of 2 mc. The coupling action of this crystal causes the necessary feedback to sustain oscillation. When the feedback voltage is developed across resistor R12, this voltage appears directly across the cathode and grid of the first section because the grid is grounded. The output signal from the oscillator stage is coupled to the following stage by coupling capacitor C10. The calibration oscillator operates only when OPERATION switch S1 is in the CAL position. The plate circuit B+ is fed through the same decoupling chokes and pi-filters as those used for the plate and screen circuit of harmonic amplifier V4.



48. Harmonic Amplifier (fig. 17)

The r-f output taken from V3 is impressed across grid resistor R18 of V4. From this point, the signal is amplified in such a way as to produce a multitude of harmonics. The harmonic amplifier is a wide-band amplifier which is operated to produce the required harmonics. Bias resistor R19 is bypassed for r-f by capacitor C12. The plate load consists of a 400-ohm wire-wound resistor R21. The wire windings of the resistor produce enough inductance to cause the resistor to act as a low Q choke. Thus the wide-band characteristics of the amplifier are obtained. The B+ path to the harmonic amplifier is from the output end of filter choke L16, through OPERATION switch S1 and the interconnection plugs (J7 and P7), and then through two decoupling networks (Z3 and 135). R-f choke L35 and filter Z3 prevent the r-f generated in the calibration oscillator and amplifier circuits from radiating to the power supply and other circuits in the signal generatcr. Resistor R20 is the voltage-dropping resistor for the screen-grid circuit of V4. The screen grid is bypassed for r-f by capacitor C13. The output signal of the harmonic amplifier is used to beat against r-f oscillator V6 as an indirect method of
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Figure 17. Calibration oscillator and harmonic amplifier, simplified schematic diagram, setting the r-f output frequency. These two signals are mixed and demodulated at crystal detector CR1. Coupling capacitor C14 is used to feed a small amount of harmonic amplifier output to the.crystal diode detector.



49. Reactance Modulator

(fig. 18)


	a. Reactance modulator tube V5 changes the output frequency of the r-f oscillator (V6) in accordance with the audio signal applied to its control grid. The amplitude of the modulating audio signal applied to V5 determines the amount of deviation from the r-f oscillator center frequency, and the frequency of the audio signal determines the rate of the deviation. Tube V5 acts as an electronic capacitance and shunts the tuned circuit of the r-f oscillator. Any change in the value of the effective capacitance changes the frequency of the oscillator. An audio signal impressed on the grid of V5 changes this effective capacitance at an audio rate; consequently, the r-f oscillator frequency is varied at the same rate.

	b. Resistor R28 and capacitor C18 form a phaseshifting network through which r-f voltage is coupled from the plate of the r-f oscillator to the grid of V5. The r-f voltage applied is shifted approximately 90° through R28 and C18. The plate current of V5 is in phase with its grid voltage. Thus, plate current is 90° out of phase with and leading the plate voltage. Under these conditions, V5 appears as a capacitance across the r-f oscillator tank, since the current across a capacitor leads the voltage by 90°, as the plate current of V5 leads its plate voltage by 90°. When the magnitude of the effective capacitance of V5 is varied about some mean point, the frequency of the r-f oscillator will be varied about some center frequency.

	c. The effective capacitance of V5 must be variable in accordance with the audio signal applied to its grid. During modulation, the grid of reactance tube V5 is swung about its normal operating point by the audio signal. The audio signal variations on the grid cause corresponding variations in the reactive plate current, in the effective capacitance across the oscillator tank, and in the oscillator frequency.

	d. Capacitor C18 and resistor R28 form the previously mentioned phase-shifting network. For r-f signals, R28 is grounded effectively through C19. Audio signals fed to the grid of V5 through resistors R27 and R28 are not bypassed by C19



because of its high reactance to a-f signals. R-f is prevented from flowing to other circuits by r-f choke L4 and r-f filter Z5. The r-f oscillator range is 20-102 mc; therefore, compensation must be made for deviation variations with oscillator frequency. To correct this variation on different bands of the r-f oscillator, a different resistor is inserted in place of resistor R28 on each of the five bands. The action of the resistors is similar, but their values are changed to produce constant frequency deviation. Other factors are involved in changing the r-f oscillator frequencies. Two of the most important factors are the capacity between the leads running from the turret contacts to the phase-shifting resistor, and the inductance of those leads. In figures 48 and 49, the entire section of the turret shows all five resistors, R28 through R32. For the two low bands, A and B, added inductance is necessary across the resistor to compensate for the capacity between the lead wires. In the two middle bands, C and D, the capacitive reactance equals the inductive reactance and, therefore, no extra inductance or capacitance is necessary. In the highest band (E), capacity across resistor R32 is necessary to tune out the lead inductance. - e. Modulator tube V5 must be operated within the straight portion of its characteristic curve, so that the frequency deviation above and below the center frequency will be equal. That portion of the curve is determined by the plate and screen voltages and the amount of bias which is applied. Sometimes it is desirable to vary these voltages because of the difference in characteristics of modulator tubes. A variable grid bias is provided for this purpose. The bias is obtained by resistor R26 which is bypassed by capacitor C17. Resistor R26 is also a part of a voltage-divider network which consists of resistors R23, R24, R25, and R26. Potentiometer R23 is connected as a rheostat and varies the amount of current in the voltage divider. Changing this current also changes the voltage appearing across resistor R26 which in turn appears as a change in grid bias on the modulator tube. The a-f voltage applied to the control grid is filtered tor r-f by R27, C19, L4, and Z5. When no modulation is being used, the control grid is returned to ground. The plate of V5 receives its voltage from the same source as r-f oscillator V6 in that its plate is connected directly to the oscillator plate. The screen-grid dropping resistor is R22. The screen grid is bypassed to the cathode by capacitor C16. The
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'wunibprp oyowmayos payrduis 'sabpjs 1030])]1080 f-4 pup LoyDINpoyy "gy ainbry screen-grid and plate voltages for V5 and V6 are filtered by r-f choke L3 and filter Z4 before they leave the r-f assembly housing. This prevents any r-f leakage from the assembly. The plate and screen voltages are regulated to reduce the tendency towards drift.

f. In the equipments after serial number 110, a hum balancing circuit is used in conjunction with the modulator tube to maintain a high signalto-noise ratio. Capacitors C67A and C67B place both sides of the modulator filament leads at the same potential with respect to the chassis. This reduces the maximum Emf (electromotive force) between the modulator filament and cathode to one-half of the filament voltage (3.15 volts). The filament midpoint is then at approximately the chassis potential. With this condition, leakage currents between filament and cathode are located symmetrically with respect to the zero potential point (center) of the filament and will tend to cancel. This is due to the currents being 180° out of phase. Sometimes there are residual leakage currents due to a symmetrical location of the leakage paths about the zero potential point. Compensation is provided by the proper setting of potentiometer R107 which provides current of the proper magnitude and phase to cancel the residual leakage current. This bucking current is supplied through resistor R108 to the cathode of V5. Resistor R108 causes a limiting action on the magnitude of the compensating current and provides noncritical adjustment of potentiometer R107. The revised r-f oscillator and modulator circuit is shown in figure 19.

(figs. 18 and 19)

a. The 20- to 100-me portion of the signal generator output is generated by r-f oscillator stage V6. This stage uses a parallel-connected dualtriode 6J6 tube. A simplified diagram of the oscillator is shown in figure 18. Oscillation frequency is determined by the tunable plate circuit. A fiveband turret switches in the correct coil for the frequency range to be covered. The complete turret is made up of both the oscillator tank coils and the resistance portion of the modulator phaseshifting network.

b. Five spring-type contacts are used to make the turret connections to the modulator and oscillator circuits. In addition to making electrical connections, the turret mechanically positions the proper oscillator tank coil so that it is coupled mutually to the pickup coil in the r-f attenuator. For the purpose of discussion, the turret will be considered to be in the band A position.

c. The tuning of the r-f oscillator is accomplished by a gang capacitor consisting of C24A, C24B, and C24C. Mechanically, the ganged tuning capacitor is coupled to a dial on the front panel and also to a vernier dial which is called the RF TUNING control. The tuning dial has five scales, each corresponding to an r-f range. Since the scale divisions are linear, the combined use of the dial scales and the vernier scale permits extremely accurate frequency setting.

d. R33 is the grid leak resistor, and C22 is the grid leak capacitor. Capacitor C24C maintains a constant feedback voltage into V6 while the network of capacitors C24B, C66, and C25 determine the oscillator frequency. The network of capacitors C21, C23, and C24A maintains a constant frequency deviation when the oscillator frequency is modulated. Capacitor C25 trims the oscillator coil and, therefore, is used to adjust the high end tracking for all bands. Actually this is only done at 39 me, and it holds. the tracking close enough on the other bands to permit the use of one adjustment. Capacitors C23 and C66 are temperature compensating capacitors. band are set by adjustment of the tank coil inductance. In manufacture, these adjustments are cemented and cannot be changed in the field unless the original coils are replaced by coils with loose cores. CORRECTOR control capacitor C21 is connected in parallel with C24A. When this control is set to the line, the dial calibration of the r-f oscillator is within .5 percent. When the internal crystal calibrator is used, the dial is set to the exact frequency and then C21 slightly changes the r-f oscillator frequency to correspond to that frequency. If C21 is left in a corrected position, the dial is accurate to better than .03 percent between the next two crystal markers. The low ends of each e. The regulated plate voltage for the stage is filtered by r-f choke L3, resistor R102, and filter Z4. Resistor R102 is a 400-ohm, wire-wound type used as an r-f choke, because it displays the properties of inductance in addition to resistance. Parasitic oscillations are suppressed by the use of R104. No bypass capacitors are necessary at the junction of R104 and at the oscillator coil because of the bypassing action of the stray lead capacity.

jf. The oscillator may be modulated or unmodulated. This is determined by OPERATION switch S1. In the 1000 ~ and EXT MOD
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screen-grid and plate voltages for V5 and V6 are filtered by r-f choke L3 and filter Z4 before they leave the r-f assembly housing. This prevents any r-f leakage from the assembly. The plate and screen voitages are regulated to reduce the tendency towards drift.

f. In the equipments after serial number 110, a hum balancing circuit is used in conjunction with the modulator tube to maintain a high signalto-noise ratio. Capacitors C67A and C67B place both sides of the modulator filament leads at the same potential with respect to the chassis. This reduces the maximum Emf (electromotive force) between the modulator filament and cathode to one-half of the filament voltage (3.15 volts). The filament midpoint is then at approximately the chassis potential. With this condition, leakage currents between filament and cathode are located symmetrically with respect to the zero potential point (center) of the filament and will tend to cancel. This is due to the currents being 180° out of phase. Sometimes there are residual leakage currents due to a symmetrical location of the leakage paths about the zero potential point. Compensation is provided by the proper setting of potentiometer R107 which provides current of the proper magnitude and phase to cancel the residual leakage current. This bucking current is supplied through resistor R108 to the cathode of V5. Resistor R108 causes a limiting action on the magnitude of the compensating current and provides noncritical adjustment of potentiometer R107. The revised r-f oscillator and modulator circuit is shown in figure 19.



50. R-f Oscillator

(figs. 18 and 19)

a. The 20- to 100-me portion of the signal generator output is generated by r-f oscillator stage V6. This stage uses a parallel-connected dualtriode 6J6 tube. A simplified diagram of the oscillator is shown in figure 18. Oscillation frequency is determined by the tunable plate circuit. A fiveband turret switches in the correct coil for the frequency range to be covered. The complete turret is made up of both the oscillator tank coils and the resistance portion of the modulator phaseshifting network.

b. Five spring-type contacts are used to make the turret connections to the modulator and oscillator circuits. In addition to making electrical connections, the turret mechanically positions the proper oscillator tank coil so that it is coupled mutually to the pickup coil in the r-f attenuator. For the purpose of discussion, the turret will be considered to be in the band A position.

ce. The tuning of the r-f oscillator is acecomplished by a gang capacitor consisting of C24A, C24B, and C24C. Mechanically, the ganged tuning capacitor is coupled to a dial on the front panel and also to a vernier dial which is called the RF TUNING control. The tuning dial has five scales, each corresponding to an r-f range. Since the scale divisions are linear, the combined use of the dial scales and the vernier scale permits extremely accurate frequency setting.

d. R33 is the grid leak resistor, and C22 is the grid leak capacitor. Capacitor C24C maintains a constant feedback voltage into V6 while the network of capacitors C24B, C66, and C25 determine the oscillator frequency. The network of capacitors C21, C23, and C24A maintains a constant frequency deviation when the oscillator frequency is modulated. Capacitor C25 trims the oscillator coil and, therefore, is used to adjust the high end tracking for all bands. Actually this is only done at 39 me, and it holds. the tracking close enough on the other bands to permit the use of one adjustment. Capacitors C23 and C66 are temperature compensating capacitors. The low ends of each band are set by adjustment of the tank coil inductance. In manufacture, these adjustments are cemented and cannot be changed in the field unless the original coils are replaced by coils with loose cores. CORRECTOR control capacitor C21 is connected in parallel with C24A. When this control is set to the line, the dial calibration of the r-f oscillator is within .5 percent. When the internal crystal calibrator is used, the dial is set to the exact frequency and then C21 slightly changes the r-f oscillator frequency to correspond to that frequency. If C21 is left in a corrected position, the dial is accurate to better than .03 percent between the next two crystal markers.

e. The regulated plate voltage for the stage is filtered by r-f choke L3, resistor R102, and filter Z4. Resistor R102 is a 400-ohm, wire-wound type used as an r-f choke, because it displays the properties of inductance in addition to resistance. Parasitic oscillations are suppressed by the use of R104. No bypass capacitors are necessary at the junction of R104 and at the oscillator coil because of the bypassing action of the stray lead capacity.

f. The oscillator may be modulated or unmodulated. This is determined by OPERATION switch Sl. In the 1000 ~ and EXT MOD
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Figure 19. Modulator and r-f oscillator stages, simplified schematic diagram (equipments after serial number 110)
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positions, the modulator receives audio signals and modulates the oscillator. In the MOD OFF position, the audio signal is not supplied to the reactance modulator and no frequency modulation is obtained.



51. R-F Attenuator

(figs. 18 and 19)

a. The r-f attenuator input is placed close to the operating r-f oscillator coil. By mutual inductance, the r-f energy is transferred from the oscillator coil through a mode suppressor past a monitor wire to the attenuator r-f pickup coil. The 'r-t pickup coil is connected to a 50-ohm coaxial cable which leads to the front panel and is connected to jack Jl. From jack J1, which is permanently connected on the front panel, the signal is fed to a length of 50-ohm coaxial cable which is used to supply the output voltage to the unit under test. A small metal box (W1), which contains a resistor network consisting of resistors R35, R36, and R106 is attached permanently to the end of this external cable. The total impedance of resistors R35, R36, and R106 from the generator end is 50 ohms. This terminates the cable in the proper impedance and prevents standing waves on the line. The output signal is taken off across parallel resistors R36 and R106 which have a total value of 10 ohms. By using this arrangement, the generator has the effect of presenting a very low impedance, thereby minimizing the loading caused by low-impedance receiver under test. The loading effects of such a receiver should be taken into account in the output voltage calibration of the generator. Refer to paragraph 20 for loading characteristics.

b. Physically, the attenuator is made up of three basic parts: the housing, the outer piston, and the inner piston. Refer to figure 20 for a cross-sectional view of the attenuator. The attenuator housing is attached permanently to the wall of the r-f assembly, and its position remains fixed. The outer attenuator piston is arranged so that it will slide in and out of the attenuator housing when the RF SET TO LINE control is moved. It carries the monitor wire and the inner piston along with it in its travel. Therefore, each time the outer piston moves, the inner piston moves the same distance and in the same direction. The outer piston sets the r-f level to keep the correct amount of signal at the r-f pickup coil, so that the attenuator calibration is always correct. The monitor wire extends across the attenuator opening and is attached physically to the outer attenuator, so that it is possible to check that the correct level is being sent to the r-f pickup coil. The indication of this level is obtained by rectifying the voltage developed across the monitor wire with a crystal diode CR2 in a series circuit with 30-microampere meter M1 (fig. 28). The inner piston moves the r-f pickup coil to deliver the output signal. This piston is coupled to the RF ATTENUATOR MICROVOLTS knob which is calibrated from .05 to 10,000 uv. By moving the pickup coil closer to the oscillator coil, more output is developed. When the distance between the two coils is increased, there is less mutual induction which causes a lower r-f output signal. When the output of the r-f oscillator coil enters the mouth of the attenuator, there are unwanted electrical fields set up which could cause errors due to capacitive coupling between the two coils. The errors are reduced greatly by using an electrostatic shield, which is called a mode suppressor, at the mouth of the attenuator. In figures 18 and 19, this shield is shown as a dotted line. Refer to figure 20 for a cross section view of the r-f attenuator.



52. 1,000-cps Oscillator

(fig. 21)

a. A Wien bridge oscillator circuit is used to supply the necessary audio signal for internal modulation of the signal generator. Figure 21 shows a simplified schematic diagram of the oscillator. Two 6AH6 pentode-type tubes, V7 and V8, are used in the circuit.

b. The two-tube circuit resembles a two-stage amplifier with feedback from the plate of the second stage being fed to the grid of the first. The feedback is coupled from the plate of V8 through capacitor C30. From capacitor C30, it takes two paths to V7. Positive feedback travels through resistor R38 and capacitor C27, and that portion of the signal appearing across R39 and C28 is fed to the grid (1) of V7. The negative or degenerative feedback path is from capacitor C30 through resistors R42 and R43 to the cathode (7) of V7. The bridge consists of resistor R38 and capacitor C27 in the first leg, resistors R42 and R43 in the second leg, resistor R40 in the third leg, and capacitor C28 and resistor R39 in the fourth leg. The bridge is fed at the junction of resistors R38 and R42. The values of the bridge components are such that a positive feedback voltage will appear at the grid of V7 only at a frequency of 1,000 cps. At all other frequencies, the degeneration introduced will
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not allow oscillation. The degeneration voltage is adjusted by means of R43. The adjustment also varies the percentage of distortion in the oscillator circuit.

c. The plate load of V7 is resistor R41. Voltage that is developed across R41 is fed to V8 through capacitor C29. The grid-return resistor of V8 is R44. Tube V8 has 3-watt lamp I 3 in series with cathode-biasing resistor R45. The action of this lamp stabilizes the output amplitude of V8. If the output signal of V8 increases, more current is drawn through the tube and lamp I 3. As the current through lamp I 3 increases, its filament temperature increases; this increases the filament resistance. There is, therefore, a greater voltage drop across the lamp which has the effect of limiting the current through V8.

d. Output to the modulator a-f output stage V9 is developed across R47, the plate load resistor of V8. Capacitor C32 is the coupling capacitor to stage V9. Section 2 of OPERATION switch S1 applies plate and screen-grid voltage to V7 and V8 only in the 1000 ~ position. The plate circuit is bypassed for audio frequencies by filter capacitor

C6B. The screen grids have a decoupling filter, in the B+ circuit, which consists of resistor R46 and capacitor C31.



53. Modulator A-F Output

(fig. 22)

a. The modulator a-f stage receives audio signals from either the internal 1,000-cps oscillator or from an external source. When the external source is used, the signal is applied to EXT MOD terminals El and E2. This input is shunted by 600-ohm resistor R37 to match the audio oscillator output impedance. From R37, the external signal passes through r-f filter Z7 to section 4 of OPERA-TION switch S1. For external modulation, the switch is placed in the EXT MOD position and for internal modulation the switch is placed in the 1000 ~ position.

b. After the signal to be used is selected, it passes from switch $1 to DEVIATION LEVEL control R49. This control is used to adjust the amount of signal which is supplied to the grid of V9, the modulator a-f output tube. Since the output of V9 is used to supply a signal to the grid
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Figure 21. 1000-cps oscillator, simplified schematic diagram.

of reactance tube V5, R49 is the front panel control which sets the deviation level of the r-f oscillator.

c.-Tube V9, a 6C4 triode, is connected as a cathode-tollower to prevent loading of the 1,000 eps oscillator by the metering circuit. The grid coupling capacitor is C33 and the grid resistor is R50. Bias is developed across cathode resistor R51. The total resistance of resistors R51 and R52 is used as the cathode follower output load. Resistor R100 in the plate circuit limits the tube current. No audio voltage is developed across R100 because the plate is bypassed for a-f by capacitor C6C.

d. The output is taken from the cathode through capacitor C34 which is connected to the junction of resistors R56 and R57. This connection feeds the audio signal to a metering circuit and to an attenuator circuit. The bridge metering circuit consists of meter M2, crystal diode rectifiers CR4 and CR5, current limiting resistor R55, and two bridge resistors R53 and R54. The a-m level, which is set by R49, is indicated on the KILOCYCLES DEVIATION meter M2. The signal then is fed through compensating resistors (e below) selected by BAND SWITCH 82 to the DEVIATION RANGE attenuator. The DE-VIATION RANGE attenuator consists of resistors R64, R65, R66, R67, and R68. Attenuator switch $3 has three steps. The first step (100) does not attenuate the modulation signal; it passes the full level set by the DEVIATION LEVEL and produces a maximum deviation of 100 kilocycles. The second step (50) attenuates the signal by one-half which produces a frequency deviation of 50 kilocycles of the r-f oscillator if the DEVIA-TION LEVEL is set to make the KILOCYCLES DEVIATION meter read full scale. The third step (25) has one-fourth the output of the first range and produces 25-kilocycle deviation for a full-scale reading on meter M2. The reading of meter M2 does not change for different settings of the DEVIATION RANGE switch, since it measures the input to the attenuator.

e. Meter M2 is calibrated by means of potentiometer R57. Each r-f band requires a different level of modulating signal for comparable frequency deviations. Adjustments for each band are made by potentiometers R58 through R62, corresponding to bands A through E. Resistor R56 is part of the voltage divider and is common to all bands. Switch S2 is used to select the proper dropping resistor and is ganged to the r-f turret by means of a chain drive. :



54. Calibration A-F Amplifier and Output Stage

(fig. 23)

The crystal marker frequencies are beat against the r-f, oscillator-tuned frequencies (par. 49). These beats are used to indicate when the r-f oscillator is set correctly to a desired crystal check point. Capacitors C14 and C15 couple the output signals from V4 and V6. These mixed frequencies are demodulated by crystal diode detector CR1. The diode is a shunt-type detector that uses resistors R14 and R15 as a load. Capacitor C11 bypasses any r-f which may have leaked past the detector and may appear across resistor R14. The output of the detector passes through RC (resistance-capacitance) filter consisting of resistor R13 and filter Z1. From the filter, the signal is coupled to the calibration a-f amplifier stage V1 through coupling capacitor Cl. The signal is impressed on the control grid of tube V1. R1 is the grid-return resistor. Bias for the first stage is developed across cathode-biasing resistor R2 bypassed by C4. The circuit is a conventional voltage amplifier. The plate load resistor is R4. The screen-grid dropping resistor is R3 and is bypassed by capacitor C2A. The amplifier signal from V1 is coupled to the grid of V2 through coupling capacitor C3. R65 is the grid-return resistor. Calibration a-f output stage V2 is connected in the same manner as V1; however, the output load consists of transformer T1 which matches the voice coil impedance to the plate load and supplies maximum power audio signal to front panel speaker LS1. Self-bias in the cathode circuit is developed across resistor R7. The screen-grid dropping resistor is R8. The screen-grid bypass is the second section of C2 which is C2B. The plate and screen-grid circuits of both amplifier tubes use a common decoupling filter, which consists of resistor R6 and capacitor C6A. Capacitor C5 is connected from the plate of V2 to ground to reduce the amplitude of the higher frequencies of the beat note. For the same purpose, resistor R9 acting as a voltage divider, is placed in series with the primary of transformer T1. The two calibration a-f amplifier stages operate only in the CAL position of OPERATION switch $1.
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Figure 23. Calibration amplifier stages, simplified schematic diagram.



55. I-F Oscillator

(fig. 25)

The i-f oscillator consists of a two-tube, cathodecoupled crystal oscillator circuit, similar to the calibration oscillator circuit, and uses two triodetype 6C4 tubes (V12 and V13). Figure 25 shows a simplified schematic diagram of the i-f oscillator stages ; however, it shows one crystal and one tuned circuit. There are nine frequencies available in the unit, but for the explanation of the circuit, all positions of the switch are considered to operate in the same manner. Any crystals in the 1- to 20-mc range can be used in the spare turret spaces. Installation of crystals in the spare positions is described in c below.

a. Tube V12 is connected with the grid grounded and with a tuned circuit for the plate load. In the diagram (fig. 25), the tuned circuit in the plate consists of coil L18 and capacitor C40. This stage is coupled to the following stage V13 by capacitor C48. Tube V13 uses a cathodefollower circuit. Resistor R101 is a current limiting resistor in the B+ circuit. The plate of V13 is bypassed directly to ground for r-f by capacitor C65. Whenever a signal is impressed across grid resistor R95, a signal of the same polarity appears across cathode resistor R94. With the two cathodes coupled by means of a series-resonant crystal, feedback can be supplied to the first stage where it will appear across cathode resistor R93. Feedback can occur only at the resonant frequency of the crystal, because at that frequency the crystal impedance is very low; therefore, the coupling is high. At any other frequency, the crystal will act as a high impedance and will not transmit the feedback voltage. Since the grid of the first stage is grounded, the feedback voltage appears 180°. out of phase between the cathode and grid to sustain oscillations. Both plate circuits of tubes V12 and V13 have separate decoupling networks. Capacitor C38 and resistor R92 filter r-f for V12 and capacitor C65, and resistor R101 filters r-f for V13. The tubes are fed from a common regulated B+ supply. To prevent i-f signals from leaking through the B+ circuits, a cartridge-type L-C (inductancecapacitance) pi-filter (Z10) is used at the assembly wall. The B+ voltage is obtained from voltage regulator V11 which helps to stabilize the oscillator circuit. The i-f oscillator circuit operates only when OPERATION switch S1 is in the IF position.

b. The switching circuit for the oscillator and amplifier sections consists of switch S8 and the turret which contains the nine crystals, Y1 through Y9. Physically, switch S8 is connected in such a manner that when a tuned circuit is chosen, the other tuned circuits are shorted (fig. 31). The front panel control which turns the turret and switch is designated, IF FREQUENCY MC.

c. The frequency switching arrangement in the i-f oscillator and amplifier circuits has two spare positions. These positions are included to provide two additional i-f circuits if required. To make use of these spare positions, it is necessary to insert the proper crystals in the turret holders, exchange the empty coil forms for wound coils, shunt the coils with the proper capacitance, and wire the tuned circuits into the switching arrangement. All the i-f oscillator and amplifier coils use the same coil form. The four empty coil forms (spare) are mounted in usable positions on the front and rear panels of the i-f oscillator assembly.

These coil forms are to be removed and wound with the required number of turns as indicated in figure 24. All the curves are plotted against frequency; therefore, if the frequency is known, the inductance, number of turns, and shunt capacitance can be read from the curves. Below 15 mc, the coils must be wound with a universal-type winding to obtain enough inductance because of the space consideration on the coil form. At or above 15 me, single layer-type windings are used. The universal-type windings use No. 7-44 Litz wire and a drive and cam gear ratio of 57 to 60. A .125-inch cam must be used. The layer wind-
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Figure 24. I-f tuned circuit values plotted against frequency.

ings are close wound with No. 27 magnet wire (Formex R). If the spare coil forms cannot be used, refer to the identification table of parts (app. II) for a description of the proper coil forms to be requisitioned. The inductance curve is included for use when the proper wire cannot be obtained; this makes it possible to wind a coil to fit the need. Theshunt capacitors to be connected across the coils also are found by use of the curves in figure 24. These curves show the actual values of capacitance, taking stray and tube capacities into consideration. At the lower frequencies, the capacitors for the oscillator and amplijer coils are the same; however, above approximately 4 mc, the amplifier requires slightly more shunt capacity than the oscillator. The switches already are wired to the oscillator and ampliiier circuits, but the tuned circuits must be wired to the switches. Follow the same typical placement of parts used for the factory wired coils and refer to figures 48 and 49 for circuit connections. The additional tuned circuits are wired in the same manner as the factory wired circuits. After the assembly of the coils, capacitors, and other dis turbed assemblies, aline the i-f circuits as described in paragraph 86. The following example illustrates the use of the graphs for determining the inductance and number of turns for the coils and also the shunt capacitor to be used with these coils.

Example: An intermediate frequency of 18.6 mce is desired.


	(1) The intersection of 18.6 me on the inductance curve is at approximately 1.2 yh (microhenry).

	(2) The intersection of 18.6 mc on the number of turns curve is at 16 turns. The wire to be used is No. 27 magnet wire (Formex R), and the coil is to be layer wound. Two identical coils are necessary; one for the i-f amplifier and one for the i-f oscillator.

	(3) The shunt capacitor for the amplifier coil is approximately 30uuf (micromicrofarad). ;

	(4) The shunt capacitor for the oscillator coi is approximately 15 upf.
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Figure 25. I-f oscillator stages,""simplified schematic.



56. I-F Output Stage

(fig. 26)

The signal generated by the i-f oscillator stages is coupled through capacitor C49 to i-f amplifier stage V14. This stage uses a 6AK6_ poweramplifier tube. The amplifier is conventional and uses a tuned plate tank circuit.

a. R96 is the grid-return resistor. Self-bias is obtained by series-connected cathode resistors R97 and R105. R105 is not bypassed so that the input capacitance of V14 may be made independent of the mutual conductance of the tube. The mutual conductance is varied by changing the screen voltage to control the stage gain. Variation of the input capacitance, dependent on mutual conductance, must be avoided to prevent detuning of the preceding stage.

b. The plate circuit contains nine resonant tank circuits which are switched by switch S8; however, since they all operate in the same manner, only one tuned circuit (L27 and C55) is shown. The plate tank circuits for the i-f amplifier are changed with the i-f oscillator frequencies. Coupling to the output coaxial cable is accomplished by capacitor C53. Coaxial cable W2 is a short piece of cable which runs from the i-f amplifier output, jack J5, to the input of the i-f attenuator.

c. A decoupling network for the plate circuit is composed of resistor R99, capacitor C52, and filter Z13. Output signals which are fed to the i-f attenuator must have a variable level which can be controlled. The control used in this amplifier is potentiometer R91 (IF LEVEL) which controls the amount of voltage applied to the screen grid. The voltage may be varied between 0 to 150 volts, regulated. The decoupling for the screen grid is furnished by capacitor C51, resistor R98, and filter Z11. Section 1 of $1, the OPERATION switch, allows B+ voltage to be supplied to the plate circuit of V14 only in the IF position.
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Figure 26. I-f amplifier output stage, simplified schematic diagram,
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57. |-F Attenuator

(fig. 27)

a. A simplified schematic diagram of the i-f attenuator is shown in figure 27. Any voltage supplied by the i-f output stage passes through the i-f attenuator before reaching the i-f output cable. The attenuator is made up of two switches and a resistor pad which allows 20-db (voltage ratio of 10 to 1) attenuation steps between the contacts in each position of the IF MICROVOLTS switch. The purpose of the pad and switch S4 is to attenuate the input signal and provide a constant impedance to the output cable. The pad consists of resistors R76 through R83. When the IF MICROVOLTS switch is turned to the 1.0 VOLT position, switch S5, which is operated by a cam on 54, allows the direct output of 1 volt from the i-f amplifier stage to be supplied to the i-f output cable. Resistors R75 and R103 are switched into the attenuator output circuit in the 1.0 VOLT position to maintain the necessary output impedance. ;

b. The output from the attenuator passes through a shart length of coaxial cable to jack J6 on the front panel, and then through the front panel through a cable which is permanently connected. The i-f output cable is terminated by resistor R84. Looking into the generator, a 25 ohm output impedance is seen. Connection is made from this cable by means of alligator clips.



58. R-F and I-F Output Metering Circuits

Figure 28 shows, in a simplified form, the metering circuit which measures the voltage inputs to the r-f and i-f output attenuators. Depending on the position of OPERATION switch S1, either the r-f or i-f voltage is measured.


	a. In the IF position of S1, a portion of the i-f attenuator input voltage is rectified by crystal diode CR3; filtered of r-f by C35, R71, and filter Z8; passed through R70; and measured by meter M1. Resistor R70 is used for meter calibration.

	b. The r-f voltage metering circuit is similar to the circuit described in a above. It consists of
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Figure 28. R-f and i-f output metering circuits.

crystal diode CR2 for rectification; C26, R34, L5, and Z6 for filtering; and R69 for meter calibration. The r-f metering circuit operates in all positions of the OPERATION switch except B+ OFF and IF.



59. Power Supply

The power supply provides d-c plate voltages and a-c heater voltage to all the circuits previously described. The simplified circuit is shown in figures 29 and 30.

a. Connection from the signal generator to the power source is made by means of a 6-foot, heavyduty, rubber-covered power cord which is fastened permanently to the front panel. From the power cord, the line power passes through fuses F1 and F2 and through r-f line filter Z14. This line filter is shielded and consists of a pi-filter section for each side of the line. The values of the filter components are chosen to prevent r-f radiation of a frequency generated by the signal generator. From Z14, the power passes through a double-pole, double-throw line switch which is marked POWER ON-OFF (S86). From the power switch, the a-c line voltage passes to selector switch S7 which permits the two primary windings of transformer T2 to be connected either in series or in parallel. When the windings are in series, the signal generator may be operated from a 230-volt source. By placing switch S7 in the 115-volt position, the signal generator operates from a 115-volt source and the windings are in parallel. For either voltage, the frequency must be between 50 and 1,000 cps. A pair of internal heater resistors, R85 and R86, also are connected to the power line circuit of the signal generator. When switch S6 is placed in the OFF position, the a-c line input is shifted from the transformer primaries to the heater resistor circuit. A section of switch S7 connects the resistors in parallel for 115-volt operation, or in series for 230-volt operation, at the same time that the primary windings of transformer T2 are connected properly for the same voltage. Neon bulb indicator I 6, marked HEATER ON on the front panel, shows when power is supplied across the heater resistors. A current limiting resistor for the neon bulb is built into the lamp socket.

b. The secondary of transformer T2 consists of three windings. The two smaller windings are used as a filament voltage supply for all the tubes. A 5-volt winding is used to heat the filament of rectifier tube V10. The other tube filaments are supplied from a 13-volt secondary winding, which is tapped at 6.3 volts for all tubes except V5, V6, and V10. The whole 13-volt secondary is used with a series nonlinear resistance tube RTI to supply regulated filament voltage for tubes V5 and V6. Filter Z9 and r-f choke L7 are r-f bypasses for V5 and V6. R-f bypassing for V3 and V4 is accomplished by filter Z2 and r-f choke L2. I-f tubes V12, V13, and V14 are bypassed for r-f by filter Z12 and capacitor C64. In the equipments after serial number 110, the filament circuits are not connected directly to ground (chassis). This is done to balance out the hum leakage developed between the filament and cathode of tube V5. Figure 30 shows the filament circuit for the later equipments. The filament lead that originally was grounded now has an r-f filter network consisting of choke L36 and filter cartridge Z16. Capacitors C67A and C67B balance the modulator filament leads to ground. With this balance, each lead measures 3.15 volts a-c to the chassis. Potentiometer R107 is connected across the filament leads and the balancing voltage is taken from the slider. Resistor R108 feeds the voltage to the cathode of tube V5 and also limits the current flow. In the i-f filament circuit, capacitor C64 is removed, because it would tend to upset the filament balance. Cartridge filter Z15 is added to filter the filament lead that was removed from ground. A 6-volt pilot lamp I 7 is connected across the 6.3-volt filament supply to serve as an indication of whether or not the signal generator power supply is working. This lamp is mounted behind a red jewel on the front panel and is marked POWER ON. The tuning dial is illuminated by lamps I 1 and I 2 which also are connected across the 6.3-volt winding. The h-v winding is center tapped and feeds its voltage to the plates of rectifier tube V10 which is a full-wave filament-type rectifier. The rectitied voltage is fed across bleeder resistor R88. From this point, the B+ current passes through a double pi-section filter which consists of filter chokes L15 and L16 and capacitors C36, C37A, and C37B. After filtering, the B+ voltage is fed to switch S1, section 1 top, which distributes the B+ voltage to the calibration a-f ampliiers, calibration oscillator, harmonic amplifier, 1,000-cps oscillator, modulator a-f amplifier, and the plate circuit of the i-f amplifier. The path for regulated B+ is through resistors R89 and R90, through switch Sl, section 1 bottom. This provides regulated fixed bias for modulator tube V5 and, in the IF position of S1, regulated plate and screen voltage for the i-f oscillator. Regulation is accomplished by tube V11.

c. Resistor R90 is a current-limiting resistor for the voltage regulating tube. Approximately a 150-volt potential is regulated continuously between ground and pin 5 of tube V11 (OA 2). This regulated voltage is used to supply the critical B+ voltage for the 1,000-cps oscillator tubes V7 and V8, modulator tube V5, r-f oscillator tube V6, i f oscillator tubes V12 and V13, and i-f amplifier stage V14. When switch S1 is in the IF position (6), the regulated 150-volt potential is applied across potentiometer R91. This potentiometer is the IF LEVEL control which varies the screen voltage of i-f amplifier V14.
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CHAPTER 5 FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field maintenance. limited by only the tools and test equipment available and by the'skill of the repairman. The amount of repair that can be performed is


Section |. TROUBLESHOOTING AT FIELD MAINTENANCE LEVELS

Warning: There are certain points in the signal generator that operate at voltages above 250 volts. These points are located throughout the chassis and should not be touched while power is applied to the signal generator. Be careful when handling or testing any part of the signal generator while it is connected to the power source.


60. Troubleshooting Procedures


	a. General. The first step in servicing a defective signal generator is to sectionalize the fault. Sectionalization means tracing the fault to the major.component or circuit responsible for the abnormal operation of the signal generator. The second step is to localize the fault. Localization means tracing the fault to the defective part responsible for the abnormal condition. Some faults such as burned-out resistors, arcing, and shorted transformers ean often be located by sight, smell, and hearing. The majority of faults, however, must be localized by checking voltages and resistances.

	b. Component Sectionalization and Localization. A group of tests are listed below which are arranged to simplify and reduce unnecessary work when tracing a trouble to a specific component. The simple tests are used first. Those that follow are more complex. Follow the sequence given. A repairman must be careful to cause no further damage to the signal generator while it is being serviced. In general, the trouble is traced to a section of the signal generator and the faulty component in that section is located and the trouble remedied. The service procedure is summarized as follows:

	(1) Visual inspection. The purpose of visual inspection (par. 42) is to locate any







	visible causes of trouble. Through inspection alone, the repairman may frequently discover the trouble or determine the circuit in which the trouble exists. This inspection is valuable in avoiding additional damage to the signal generator which might occur through improper servicing methods and in forestalling future failures.

	Input resistance measurements. These measurements (par. 64) prevent further damage to the signal generator from possible short circuits. Since this test gives an indication of the condition of the filter circuits, its function is more than preventive.

	Operational test. The operational test (par. 65) is important, because it frequently indicates the general location of trouble. In many instances, the information gained will determine the exact nature of the fault. In order to utilize this information fully, all symptoms must be interpreted in relation to one another.

	(4) Troubleshooting chart. The trouble symptoms listed in this chart (par. 66) will aid greatly in localizing trouble.

	Signal substitution. Signal substitution (par. 68) is not generally used for troubleshooting in a signal generator. However, if the proper signal generators are available, it is possible to use signal substitution to an advantage in some cases.

	(6) Intermittents. In all of these tests, the possibility of intermittent conditions should not be overlooked. If present, this type of trouble often may be made



to appear by tapping or jarring the signal generator. It is possible that some external connection may cause the trouble. Test wiring for loose connections and move wires and components with an insulated tool, preferably a fiber rod. This may show where a bad connection or a faulty component is located.



61. Troubleshooting Data

Take advantage of the material supplied in this manual. It will help in the rapid location of faults. Consult the following troubleshooting data:
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Top view of r-f oscillator subassembly.
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62. Test Equipment Required for Troubleshooting and Testing

The test equipment required for troubleshooting and testing of Signal Generator SG—12/U is listed below. Available technical manuals associated with the test equipment also are listed.








	Test equipment
	Publication



	Multimeter TS-352/U
	TM 11-5527




	ee

Multimeter

Electronic

6A/U.
	ME- | NAVSHIPS 91,269



	Tube Lester -177>
	TM 11-2627



	Tube Socket Adapter Kit MX— | TB 11-2627-3

949/U.
	



	oe

Crystal Rectifier Test Set TS— | TM

268(*)/U.
	11-1242



	Lest, bet 49

ee ee TM
	11-2019



	Frequency Calibrator-Meter Set | Instruction

AN/URM-18.
	book

with

equipment.



	Audio Oscillator TS-382A/U|
	TM

11-2684A



	Oscilloscope BC-—1060—A
	TM

11-2525



	Panoramic Indicator IP—173/U

Spectrum Analyzer TS—723/U
	



	Signal Generator TS—497A/URR_| TM 11-5030
	







63. General Precautions

Observe the following precautions very carefully whenever servicing the signal generator:


	a. Be careful when the signal generator is removed from the dust cover; dangerous voltages are exposed.

	b. If the signal generator has been operating for quite some time, use a cloth when removing the metal tube shields and a tube puller to remove the tubes to prevent burning the hand or fingers.

	c. When working in the r-f oscillator assembly, do not disturb the placement of parts and be careful not to bend the tuning capacitor plates. This could cause a short circuit or a change of alinement.

	d. Do not overtighten screws when assembling mechanical couplings.

	e. When changing a component that is held by screws, always replace the lock washers.

	f. Careless replacement of parts often makes new faults inevitable. Note the following poimts:

	(1) Before a part is unsoldered, note the position of the leads. If the part such as a power transformer has a number of connections, tag each lead.




	(2) Be careful not to damage other leads by pushing or pulling them out of the way.




	(3) Do not use a large soldering iron when soldering small resistors or ceramic capacitors. Overheating of the small parts may ruin them or change their value.




	(4) Do not allow drops of solder to fall into parts of the chassis. They may cause short circuits.




	(5) A carelessly soldered connection may create new faults. It is very important to make well-soldered joints since a poorly soldered joint is one of the most difficult faults to find.




	(6) When a part is replaced in an h-f circuit, it must be placed exactly in the position occupied by the original part. A part which has the same electrical value but different physical size may cause trouble in h-f circuits. Give particular attention to proper grounding when replacing a part; use the same ground as in the original wiring. Failure to observe these precautions may result in loss of oscillation, decreased output, or parasitic oscillations.






(7) Do not disturb any of the alinement adjustments unless it definitely has been determined that the trouble is caused by an adjustment.



64. Checking B+ Circuits for Shorts

a. After the B+ line leaves the filter section of the power supply, it is distributed by switch S1. If the B+ voltage is low for any position of the OPERATION switch or if there is no B+ voltage, it is likely that the trouble lies in the power supply circuit. This may be due to a faulty rectifier tube, an open filter choke, or a shorted filter capacitor. When the defect which causes an abnormal B+ voltage condition is in some other circuit, it probably will show up only in one position of OPERATION switch S1. Subparagraph 6 below outlines the methods to be used for checking the circuits. Refer to figure 31 which is a simplified diagram of the B+ distribution throughout the signal generator and the possible paths which could offer short circuits. By using this diagram in conjunction with the voltage and resistance measurements found in figures 39 and 40, the typical causes of trouble can be checked easily.

b. A trouble in any circuit will be noticed when following the operating procedures given in paragraphs 20 through 25. These troubles will be indicated in the equipment performance checklist. Normally, using this procedure will narrow the location to a section of the signal generator or even to one particular stage. Sometimes, if the B+ circuit is shorted in the decoupling network of one stage, it may drop the voltage so that several stages are affected. Most of the checking can be accomplished from the bottom of the chassis or at the decoupling filter networks which have terminals protruding from the sides of the r-f and i-f oscillator assemblies.



65. Operational Test

The operational test is used to check all of the functions of the signal generator. In this test, all positions of the OPERATION switch should be used. All the r-f bands should be tested for output. The CORRECTOR, DEVIATION LEVEL, IF LEVEL, and RF SET TO LINE controls should all be turned to see if they vary their respective circuit signals. If an f-m receiver is available, the r-f output of the signal generator can be fed into it and the results noted. The main idea of this test is to see that no controls are binding and that all of the indications are as they should be from a physical and an electrical standpoint. Refer to the equipment performance checklist (par. 44) to check for the troubles that might be encountered and also their location.
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66. Troubleshooting Chart

The following chart is supplied as an aid in locating trouble in the signal generator. It lists the symptoms which the repairman observes, either visually or audibly, while making a few simple tests. The chart also indicates how to localize no r-f signal at r-f cable termination head.

brator, i-f oscillator, or audio circuits. After the trouble has been localized to a stage or circuit, a tube check and voltage and resistance measurements of the stage or circuit ordinarily should be sufficient to isolate the defective parts. Normal voltage and resistance readings are given in









	Symptom
	Probable trouble
	Correction




	. Line cord connected to power source and

POWER switch is in the OFF position.

The HEATER ON lamp does not light.
	Defective lamp I 3.

Blown fuse F1 and/or F2.
	Replace lamp.

Replace blown fuse with SPARE

blows

If fuse

again,

fuse.

check line filter Z14 for a short

circuit or switch 87 for correct

position.



	POWER switch in ON position.

POWER

ON or dial lamps do not light.
	Defective POWER ON or dial

lamp.
	Replace lamp.



	3. Fuse Fl and/or F2 blow when POWER

switch is moved to ON position.

OP

ERATION switch is in the B+ OFF

position.
	Shorted filter capacitor.

3.

V10

Defective

tube

rectifier

voltage

regulator

tube

or

Vii.
	Check capacitors C36 and C37.

Make a resistance check and

replace defective capacitor.

Check tubes; replace if defec

tive.



	OPERATION switch set at CAL position.

(hum

Noise

is heard

from

hiss)

or

speaker, but, when the RF TUNING

control is turned, no audio beats are

BAND

SWITCH

may be in

heard.

any position.
	Defective tubes V3, V4, and

V6 and crystal Y10.

component

Defective

in V3,

V4, V6 or CRI circuit.
	Check

and

tubes

crystal;

re

replace defective part.

Makes

voltage and resistance

Replace

checks.

defective

component.



	Symptoms are similar to those in step 4

However, this occurs

above.

only in

one band or on the higher bands.
	Section of turret is defective

in inoperative band.

Oscillator tube V6 will not os

cillate on high bands.
	Check turret section for defect;

replace defective component.

Replace tube V6.



	OPERATION

in CAL position.

switch

Faint audio beats are heard when RF

TUNING control is turned.
	Weak tube V1, V2, V3, or V4.

Defective resistor or capacitor

in crystal calibrator circuit.
	Check tubes; replace if weak.

Replace defective component.



	OPERATION

in CAL position,

switch

Audio beats are heard, but drift is great

even after 14-hour warm-up.
	Defective

voltage

regulator

tube V11 or defective oscil

lator tube V6.

Improper setting of R90.
	Check oscillator tube by sub

Replace if found

stitution.

Check

V11;

defective.

re

place if defective.

Check

through

current

V11.

Reset R90 if necessary.



	OPERATION

in CAL position,

switch

but nothing is heard from speaker.
	Defective tube V10, V1, or V2

or crystal detector CRI.

Open

choke

power

in

filter

supply or resistor in audio

circuit.

Shorted capacitor C5 or C6A.

Open or shorted speaker LS1

or transformer T1.

Interconnecting plugs to front

panel and chassis

loose or

shorted.
	Check

tubes

and/or

crystal.

Replace defective part.

Check chokes L15 and L16 and

resistor in plate and screen

grid circuits of tubes V1 and

- V2.

Check

capacitors;

replace

if

defective.

Check speaker or transformer;

replace defective part.

Check plugs for tightness and

short circuits.



	9, OPERATION switch in MOD OFF posi

I. F. MICROVOLTS meter does

tion.

not indicate when RF SET TO LINE

control is turned clockwise, and there is
	Defective oscillator tube V6 or

its associated components.

Loose couplings on attenuator

shafts.
	Check tube and circuit compo

Replace

defective

nents.

part.

Tighten coupling.






	10. OPERATION switch in MOD OFF position. I. F. MICROVOLTS meter does not indicate when RF SET TO LINE control is turned clockwise, but there is output to unit under test.

	OPERATION switch in 1000 ~ position. R-f output is obtained from signal generator, but it is unmodulated and the KILOCYLCES DEVIATION meter does not indicate modulation.

	12. OPERATION switch in 1000 ~ position. R-f output is unmodulated but KILOCYCLES DEVIATION meter indicates modulation.

	13. OPERATION switch in 1000 ~ position. lated, but full deviation can not be reached on one or all bands when DEVIATION LEVEL control is advanced fully. R-f output is frequency modu- }

	14. OPERATION switch in 1000 ~ position. Correct frequency deviation obtained, but distortion at output of r-f cable head is high.

	15. OPERATION switch in EXT MOD position.

	Audio signal is furnished to EXT MOD terminals, but no frequency modulated output is obtained.




	16. OPERATION switch in IF position. Output is obtained from i-f cable, but no indication is shown on I. F. MICRO-VOLTS meter.

	LG OPERATION switch in IF position. No output obtained. I. F. MICROVOLTS meter indicates i-f signal being fed to attenuator.

	18. OPERATION switch in IF position. No i-f output, and I. F. MICRO-VOLTS meter does not indicate, or i-f output is obtained in all but one position.




	10. Defective monitor crystal CR2, meter M1, or other meter circuit component.

	Defective tube V7, V8, or V9. Defective lamp E38. Defective component in V7, V8, or V9 circuit.

	12. Defective modulator tube V5_-_ Faulty component of modulator tube V5 circuit.

	13. Weak tubes V7, V8, V9, and V5.

	Improper setting of R43 or R57 if all bands have low modulation.




	Improper setting of R58, R59, R60, R61, or R62 if only one band has low modulation.




	Defective switch S2 or 83 or other modulator circuit component.




	14. Faulty V5 tube. Improper setting of R23 or R43.

	Defective tube or circuit component in audio oscillator or amplifier stages.




	. Not enough audio signal applied to terminals.

	Defective component in Z7 or defective switch S1, section 4.




	16. Defective metering circuit_____

	17. Disconnected cable to front panel from attenuator or broken connection in i-f cable.

	18. Connection between jack J9 and plug P9 loose.

	Defective tube V12, V13, or v4.




	Defective i-f oscillator or i-f amplifier circuit.







	10. Check for defective component. Replace if necessary.

	Check tube; replace it uefective.

	Check lamp; replace if defective.




	Check components; replace if defective.




	12. Check tube by substitution; replace if defective. Check component; replace if

	13. defective. Check tubes; replace if defective.

	Readjust proper control after determining if the affected deviation is on all bands.




	Reset proper control corresponding to affected band.




	Check switches and components; replace if defective.




	. Check tube by substitution; replace if defective.

	Check settings of R23 and R43. Check V7, V8, and V9 by substitution; replace faulty tube or circuit component.




	Readjust input signal audio oscillator. from

	Check component; replace if defective.




	16. Check components of metering circuit.

	Check cable connections; repair cable if necessary.

	18. Tighten jack and plug connection.

	Check tubes and crystals; replace defective part.




	Check circuits in i-f oscillator and amplifier; replace defective component.







	19. OPERATION switch in IF position. | 19. Incorrect setting of I. F. | 19. Readjust R70 if necessary. Meter indicates weak i-f output. MICROVOLTS meter ad- Check tubes, replace if weak.

	
	




	Misalinement of oscillator and/ is defective.







	
	justment R70. Check crystal by turning IF Weak i-f amplifier tube V14, FREQUENCY MC to ani-f oscillator tubes V12, or other position. If output V13 or weak crystals. goes up to normal, crystal

	or i-f amplifier circuits. Check by turning IF FRE-QUENCY MC to another position. If the output goes to normal, the oscillator and amplifier circuits are probably out of alinement. Refer to alinement procedures.
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Figure 32. Signal Generator SG—12/U, top view of chassis.
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Figure 33. Signal Generator SG-12/U, bottom view of chassis.
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Figure 34. R-f oscillator subassembly, top view.
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Figure 385. R-f oscillator subassembly, bottom view.

[image: Figure, page 78]

Figure 36. I-f oscillator subassembly, top view.
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Figure 37. 4I-f oscillator subassembly, bottom view.
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Figure 38. Cutaway view of 1-f attenuator.

Most of the parts used in the signal generator have smaller tolerances than those used in most field radio equipment. Sometimes the ordinary methods of testing these parts are not adequate because they do not indicate whether the part is able to function properly in the generator circuits. This condition requires more precise testing and reliable testing equipment.


	a. An example of the small tolerances which must be held is found in the resistors of the i-f attenuator unit and DEVIATION RANGE attenuator networks. Each resistor must be exactly of the correct value or the entire network resistance will be incorrect and cause inaccurate deviation indications or incorrect output signal levels. An ordinary ohmmeter usually is not accurate enough; therefore, a Wheatstone bridge, such as Test Set I-49, must be used to check -the individual resistances of this type of circuit.

	b. The crystals used in the signal generator may oscillate in a test circuit but will not operate when put into the signal generator. This causes a misleading indication that the crystal is good and that some other part of the circuit is defective. The best method of checking crystals is by direct substitution when spare crystals are available.

	c. Tubes in some of the critical circuits also must be checked by substitution. The modulator, the r-f oscillator, and the audio oscillator tubes cannot be tested by using a tube tester. Sometimes several tubes must be substituted to get the desired results.




	a. Signal substitution requires a source of either audio or i-f signals. Since there are no amplifier stages in the r-f circuit, signal substitution in the r-f oscillator stage is not used. For the other circuits, use a suitable signal generator with a frequency in the range of the stages to be tested. When a signal is supplied to the input of a stage, place an oscilloscope or meter across the output load of that stage to indicate the presence of the applied signal.

	b. To check i-f amplifier V14, insert a signal at the grid with the same frequency that is indicated by the IF FREQUENCY MC control. The OPERATION switch must be in the IF position. If no signal is present at the output, the amplifier circuit is faulty. If the proper signal is indicated at the i-f output, then the fault probably lies in the i-f oscillator circuits of tubes V12 and V13.




	c. To check the calibrator amplifiers, a signai may be inserted at the grid of either of the two calibrator a-f amplifier stages. For best results, work from the output stage V2, back toward crystal detector CR1. The audio signal is first applied to the grid of tube V2. If a signal is heard from the panel speaker, the output audio stage can be considered to be operating correctly and the input signal can be moved to the grid of V1. If, in either case, no signal is heard from the speaker, the last stage tested can be assumed to be faulty and further testing is required for voltage and resistance conditions which are not normal. An audio signal may be inserted at the output side of crystal CR1 as the final audio check. If no signal is obtained from the speaker, and the calibrator amplifier and a-f oscillator circuits are functioning properly, the trouble probably lies in a defective erystal, CR1. Check this crystal in a crystal testing unit; or, if the unit is not available, check it by substitution.

	d. The tests in the audio circuit of the calibrator unit (@ and ¢ above) were completed with the consideration that calibration oscillator V3 and amplifier V4 circuits were not in operation; they can be checked in a method similar to the if amplifier test.

	e. When a trouble is localized to a given stage or circuit, first test the tube, if such a test is indicated, then measure the voltage, and finally measure the resistance at the tube socket of that stage. When making voltage measurements, if a zero or a very low voltage not called for on the voltage chart is indicated, immediately remove the power from _ the signal generator and check for a shorted capacitor. This may prevent excessive current from passing through a choke or resistor which could cause the resistor or choke to burn out.

	f. Trouble in a circuit or stage is not always indicated by an incorrect voltage or resistance measurement at the tube socket. An open bypass or coupling capacitor could cause trouble which would not show up in ordinary measurements.

	g. Remove only one tube at a time when testing. Check the number of the tube, test the tube and, if it is not defective, return it to its proper socket before removing another tube. The proper operation of some circuits depends on the particular tube being used, and any change of tubes may cause misalinement of that circuit.

	h. At each stage, it is assumed that tests of all previous stages were completed satisfactorily. Isolate and clear any trouble located before pro-
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67. Checking Parts

Most of the parts used in the signal generator have smaller tolerances than those used in most field radio equipment. Sometimes the ordinary methods of testing these parts are not adequate because they do not indicate whether the part is able to function properly in the generator circuits. This condition requires more precise testing and reliable testing equipment.


	a. An example of the small tolerances which must be held is found in the resistors of the i-f attenuator unit and DEVIATION RANGE attenuator networks. Each resistor must be exactly of the correct value or the entire network resistance will be incorrect and cause inaccurate deviation indications or incorrect output signal levels. An ordinary ohmmeter usually is not accurate enough; therefore, a Wheatstone bridge, such as Test Set I-49, must be used to check the individual resistances of this type of circuit.

	b. The crystals used in the signal generator may oscillate in a test circuit but will not operate when put into the signal generator. This causes a misleading indication that the crystal is good and that some other part of the circuit is defective. The best method of checking crystals is by direct substitution when spare crystals are available.

	c. Tubes in some of the critical circuits also must be checked by substitution. The modulator, the r-f oscillator, and the audio oscillator tubes cannot be tested by using a tube tester. Sometimes several tubes must be substituted to get the desired results.





68. Signal Substitution


	a. Signal substitution requires a source of either audio or i-f signals. Since there are no amplifier stages in the r-f circuit, signal substitution in the r-f oscillator stage is not used. For the other circuits, use a suitable signal generator with a frequency in the range of the stages to be tested. When a signal is supplied to the input of a stage, place an oscilloscope or meter across the output load of that stage to indicate the presence of the applied signal.

	b. To check i-f amplifier V14, insert a signal at the grid with the same frequency that is indicated by the IF FREQUENCY MC control. The OPERATION switch must be in the IF position. If no signal is present at the output, the amplifier circuit is faulty. If the proper signal is indicated at the i-f output, then the fault probably lies in the i-f oscillator circuits of tubes V12 and V13.




	ec. To check the calibrator amplifiers, a signai may be inserted at the grid of either of the two calibrator a-f amplifier stages. For best results, work from the output stage V2, back toward crystal detector CR1. The audio signal is first applied to the grid of tube V2. Ifa signal is heard from the panel speaker, the output audio stage can be considered to be operating correctly and the input signal can be moved to the grid of V1. If, in either case, no signal is heard from the speaker, the last stage tested can be assumed to be faulty and further testing is required for voltage and resistance conditions which are not normal. An | audio signal may be inserted at the output side of crystal CR1 as the final audio check. If no signal is obtained from the speaker, and the calibrator amplifier and a-f oscillator circuits are functioning properly, the trouble probably lies in a defective crystal, CR1. Check this crystal in a crystal testing unit; or, if the unit is not available, check it by substitution.

	d. The tests in the audio circuit of the calibrator unit (a and ¢ above) were completed with the consideration that calibration oscillator V3 and amplifier V4 circuits were not in operation; they can be checked in a method similar to the i-f amplifier test.




	e. When a trouble is localized to a given stage or circuit, first test the tube, if such a test is indicated, then measure the voltage, and finally measure the resistance at the tube socket of that stage. When making voltage measurements, if a zero or a very low voltage not called for on the voltage chart is indicated, immediately remove the power from the signal generator and check for a shorted capacitor. This may prevent excessive current from passing through a choke or resistor which could cause the resistor or choke to burn out.




	f. Trouble in a circuit or stage is not always indicated by an incorrect voltage or resistance measurement at the tube socket. An open bypass or coupling capacitor could cause trouble which would not show up in ordinary measurements.




	g. Remove only one tube at a time when testing. Check the number of the tube, test the tube and, if it is not defective, return it to its proper socket before removing another tube. The proper operation of some circuits depends on the particular tube being used, and any change of tubes may cause misalinement of that circuit.




	h. At each stage, it is assumed that tests of all previous stages were completed satisfactorily. Isolate and clear any trouble located before pro-



[image: Figure, page 85]

[image: Figure, page 86]

'mpsbnip U014nI0) pipog Lopond vI-1078184L Lojouauay youbiy 'oy aunbr Ep wo 2 puneg 407 j NleT-OK QD [ours OF td ceeding with any succeeding steps. It is possible that one trouble may cause more troubles along the line in the signal generator; therefore, just putting one circuit back into operation may not completely return the signal generator to its proper working condition.




Section Il. REPAIRS


69. Replacement of Parts


	a. For any major-work that is to be done on the chassis of the signal generator, first remove the generator from the dust cover. To do this, unscrew the four captive screws on the rear of the dust cover and pull the generator away from the dust cover. For the smaller components such as resistors, capacitors, and r-f chokes, there are no special instructions necessary for replacement. However, when the r-f, i-f, and attenuator assemblies are to be replaced, follow the instructions in paragraphs 70 through 72. The miniature tubes are surrounded and secured by metal shields. Remove the shields by pushing them toward the socket and twisting them slightly counterclockwise until the lock releases. Then pull them away from the tube. Rectifier tube V10 is held in the socket by a hat clamp. To remove the clamp, lift up on the clamp handle. Replace the clamp by setting it on top of the tube and pushing the handle down so that the clamp screw passes through the screw hole. Use enough downward pressure to hold the tube firmly in place and, at the same time, make sure that the clamp will not spring upward.

	6. To gain access to the tubes in the r-f and i-f assemblies, remove the assembly top covers by removing all the cover retaining screws. Monitor crystal CR2 is located under a snap cover at the top of the attenuator housing which is inside the r-f assembly. Snap this cover off for access to the crystal.

	c. The oscillator crystals in the i-f assembly are retained in the turret by means of flat clamps (fig. 36). To remove the crystals, loosen the clamp serew and turn the clamp so that it is out of contact with the crystal.

	d. All knobs, except the RF TUNING and the RF ATTENUATOR MICROVOLTS knobs, are held by a screw through the center of the knobs. When removing the knobs, make a note of the position of the pointer and shaft so that the knobs can be replaced in their original positions.





70. Removal of R-F Oscillator Assembly

To remove the r-f oscillator assembly from the chassis, use the following procedure:


	a. Remove the chassis brace directly above the r-f oscillator assembly.

	b. Separate the plug P7 and the connector J7. —




	c. Disconnect the coaxial cable leading from the © r-f attenuator to the front panel.

	d. Disengage the mechanical couplings on the CORRECTOR, RF TUNING, RF ATTENU-ATOR MICROVOLTS, RF LEVEL, and BAND SWITCH controls at the points where the interlocking couplings are used.

	e. Remove the four r-f oscillator assembly retaining screws from the bottom of the chassis.

	f. Slowly lift the r-f assembly out of the chassis see that no force is put on the gears or other parts during the disassembly procedure.

	g. Reassemble the r-f assembly by reversing the above procedure.





71. Removal of I-F Oscillator Assembly

To remove the i-f oscillator assembly from the chassis, proceed as follows:


	a. Remove the top chassis brace directly above the i-f assembly.

	b. Separate interconnecting plug P9 and jack J9.




	c. Disconnect the coaxial cable that is connected to the top of the i-f attenuator.

	d. Loosen the front setscrews on the IF FRE-QUENCY MC shaft coupling.

	e. Remove the four i-f assembly retaining screws from the bottom of the chassis.

	f. Move the i-f assembly toward the rear of the chassis to disengage the coupling and shaft.

	g. Lift the i-f unit from the chassis.




	h. Reassemble the i-f oscillator assembly, by reversing the above procedure.





72. Removal of I-F Attenuator

To remove the i-f attenuator from the chassis, proceed as follows:


	a. Disconnect the coaxial cables from the i-f assembly and from the attenuator to the front panel. Also unsolder the meter monitor wire from filter Z8.

	b. Remove the front panel knob from the attenuator shaft.

	c. Loosen the front setscrews on the IF FRE-QUENCY MC shaft coupling.




	d. Remove tubes V7 and V8 and lamp [3 from their sockets.

	e. Remove the four attenuator retaining screws from the bottom of the chassis.

	jf. Remove the four i-f ass2mbly retaining screws from the bottom of the chassis and slide the i-f assembly toward the rear of the chassis.

	g. Move the attenuator to clear shaft from the front panel and lift it from the chassis. If the i-f assembly is to be used while the attenuator is out of the chassis, replace the four retaining screws.

	h. Reassemble the i-f attentuator by reversing the above procedure.





73. Refinishing

Instructions for refinishing badly marred panels are given in TM 9-2851. A quick-drying gray lacquer, matching the original finish, is recommended.



74. Adjustment of RF TUNING Dial Clutch

There is a clutch on the vernier knob for the RF TUNING dial to prevent damage to the mechanical sections of the tuning assembly. The clutch action is caused by a ball bearing drag on the dial shaft. The ball is spring-loaded. The friction between the ball and the shaft is adjusted by a setscrew in the edge of the knob. Tighten the screw to cause enough friction so that the knob will turn the tuning dial. When a stop is reached, the knob should turn without turning the tuning dial; that is, it should slip on the shaft when against a stop but turn the tuning dial when turned away from a stop.



75. Setting Main Tuning Dial Stops

(fig. 12)

If the r-f tuning dial stops are not set correctly, the ganged capacitors may become damaged. When repairs are being made which necessitate the replacement of the tuning gang or any other _part connected with the r-f mechanism, it is possible that the dial stops may be set incorrectly. To set the r-f tuning dial stops correctly, use the following procedure:


	a. Remove the BAND SWITCH knob, the vernier RF TUNING dial, the dial light caps, and the dial cover.

	b. Loosen the setscrews holding the stop cam 'and the rear section of the capacitor coupling.

	c. Set the main tuning dial so that the vernier knob is turned fully counterclockwise. and the zero



on the dial scale is directly under the hairline Maintain this position of the dial throughout the procedure.


	d. Rotate the stop cam counterclockwise to engage the stop lever; then tighten the cam setscrews.

	e. Turn the lower tuning gang gear on the r-f oscillator assembly; use the finger or thumb to provide motion. To avoid possible damage to the capacitor gang, do not apply too much pressure to the gear when the gang reaches the end of its travel. Set the capacitor gang near the fully meshed position so that the edges of the rotor and stator plates are nearly parallel but there is a \4-inch space between the edges of the stator plates and the rotor plate strap.

	jf. When the correct spacing is achieved, tighten the setscrews on the gang capacitor coupling.

	g. When the stops have been set, replace the parts by reversing the sequence given for their removal; then tighten the r-f tuning vernier knob so that its zero is under the line indicator.





76. Adjustment of Dial Mask and Switch S2 (fig. 12)

The dial mask indicates the position of the turret in the r-f oscillator assembly. When the mask and turret are alined perfectly, switch S2 also must be in the correct position. Usually, the best time to adjust the turret mask is when the dial cover is off for the setting of the tuning dial stops. Correctly adjust the dial mask and switch S2 in the following manner:


	a. Rotate the BAND SWITCH until the setscrew on the chain sprocket gear is accessible. The chain sprocket gear is located on a common shaft between switch S2 and the front panel.

	b. Loosen the setscrews in the chain sprocket gear. The switch shaft now may be rotated independently of the turret or the BAND SWITCH knob.

	c. Identify the position of the turret by the coil in use. When the coil is in use it is directly opposite the opening at the end of the attenuator. The coil with the least number of turns is band E.

	d. Rotate the switch shaft to place the switch wiper in proper contact with relation to the turret band position. Identify switch S2 position by tracing the lead from the lug of the switch to the adjustment potentiometer on the bracket of the front panel. These adjustments correspond to separate bands and may be identified on the overall schematic diagram (figs. 48 and 49).



e. When the switch is in the proper position in relation to the turret, tighten the setscrews on the chain sprocket gear.

f. To set the dial mask, remove the BAND SWITCH knob, the vernier dial, the dial light caps, and the dial cover. With the turret in the same position as described in ¢ above, loosen the shaft locking nut on the mask and turn the mask to the band opening which corresponds to the position of the turret. Hold the mask in that position and tighten the shaft locking nut.

y. Replace the dial cover, the dial light caps, the vernier knob, and the BAND SWITCH knob.



77. Setting Corrector Stops

(fig. 12)


	a. Loosen the setscrew on the CORRECTOR drive gear.

	b. Rotate the CORRECTOR idler gear to the fully clockwise position until it rests against the ~ stop.

	ce. Turn the CORRECTOR knob to counterclockwise from the zero position.

	d. Tighten the setscrew on the CORRECTOR drive gear.

	e. The CORRECTOR knob should turn the same number of degrees on each side of the zero line.





78. RF SET TO LINE Control Adjustment


	a. Loosen the setscrews on the RF SET TO LINE shaft coupling.

	b. Turn the r-f attenuator shaft so that the outer piston is in the fully closed position; thea back off one-half turn.

	ec. Turn the RF SET TO LINE knob to its clockwise stop.

	d. Tighten the coupling setscrews.








79. Replacing Turret Chain

The turret chain drives the turret and switch $2 (fig: 12). The chain may be disassembled by removing the measure link. When it is necessary to replace the chain, it also may be necessary to change the tension on the chain. This is done by changing the position of the chain sprocket gear which is on a common shaft with switch S2.

To change the position of the chain sprocket gear, loosen the two screws holding the switch S2 bracket casting and slide the casting up or down to suit the chain tension needs. When the proper tension is achieved, tighten the two casting screws.



80. Setting RF ATTENUATOR MICRO-VOLTS Stops


	a. The RF ATTENUATOR MICROVOLTS stops are located directly behind the front panel. The setting of these stops is not only a mechanical problem but also electrical. Three conditions must be fulfilled when the stops are set properly:

	(1) TheRF ATTENUATOR MICROVOLTS dial must be set at 10K.




	(2) Fifty millivolts output must be produced across the r-f output cable.




	(3) The dial stops must be closed as they would be when the flexible coupling is turned fully clockwise.




	6. Use the procedure given below to set the stops.

	(1) Place the OPERATION switch in the MOD OFF position.




	(2) Adjust the RF SET TO LINE control to cause the I. F. MICROVOLTS meter needle to rest on the red line.




	(3) Connect a sensitive r-f voltmeter in place of the r-f cable head.




	(4) Loosen the setscrews on the front end of the flexible shaft.




	(5) Turn the RF ATTENUATOR MICRO-VOLTS knob to the 10K position.




	(6) Loosen the setscrews on the rear of the flexible shaft.




	(7) Operate the inner plunger on the attenuator to produce a reading of 50 millivolts on the external meter.




	(8) With the RF ATTENUATOR MICRO-VOLTS knob set at 10K and the attenuator set to provide 50 millivolts at the external meter, turn the flexible coupling in the clockwise position, as viewed from the front of the signal generator, until the dial stop is reached.




	(9) Tighten the setscrews on both ends of the flexible shaft.









Section Ill. ALINEMENT AND ADJUSTMENT PROCEDURES


81. Test Equipment Required for. Alinement


	a. R-F Frequency Deviation Meter. The frequency deviation meter must have the following:

	(1) An input frequency range from 20 to 100 me.




	(2) An input sensitivity of at least 10 millivolts.




	(3) An indicator to show true frequency deviation of at least 100 ke.




	(4) An overall distortion of less than 1 percent.




	(5) A demodulator to permit checking of the audio distortion.






Note. The frequency deviation test set-tp consists of the following interconnectéd units: (1) Audio Oscillator TS—-382A/U, (2) Panoramic Indicator IP-173/U, (3) Signal Generator TS-— 497A/URR, and (4) an f-m receiver with flat frequency response.


	b. A-C Electronic Voltmeter. The modulation frequency deviation is determined by the signal amplitude of the audio stages. An electronictype a-c voltmeter such as Electronic Multimeter ME-6A/U or equivalent is satisfactory for a-f voltage measurements.

	c. D-C Milliameter. A d-c milliameter is necessary when setting the current through the voltage regulator tube. It must be capable of indicating currents between 15 and 30 milliamperes accurately. Use Multimeter TS—352/U in this application.

	d. R-F Vtvm. The i-f output voltage from the signal generator must be measured when setting the meter calibration for the i-f oscillator section. The voltage to be measured is approximately 1 volt. Use Electronic Multimeter TS—505/U in this application. A low-voltage range should be used.

	e. Distortion Analyzer. When distortion measurements are made in the signal generator audio circuits or at the output, an audio distortion meter is necessary. Spectrum Analyzer TS— 723/U or equivalent is satisfactory for this purpose.

	f..F-M Receiver. Measuring the signal-to noise ratio of the signal generator requires a low noise f-m receiver. The receiver must have a signal-to-noise ratio in the order of 55 to 60 db with respect to 15-ke deviation. This receiver -usually is of the battery operated type.





82. Alinement Procedures


	a. When any critical r-f or i-f circuits are repaired, it is possible that these repairs might disturb the alinement or adjustment of the circuits. If a circuit is found to need alinement, follow the procedures described in the following paragraphs. Before starting alinement procedures, remove the signal generator from the dust cover. Allow a warm-up period for the test equipment according to the instructions found in the instruction books covering the equipment. The signal generator requires 1} hours for warm-up.

	b. Adjust the coils by turning the slotted brass screws that move the coil cores. Be careful at the extreme limits of these adjustments, as too much pressure may break the screw away from the core and cause a loss of adjustment. Use the sequence indicated for making adjustments of the various circuits. Do not proceed with the next adjustment until satisfactory results are obtained with the step in progress. Refer to figures 41, 42, and 43 for adjustment and alinement locations.

	c. Instructions for control settings will be found in the procedure for each adjustment. If possible, the voltage from the power source for the signal generator should be regulated while the alinement adjustments are being made.





83. Regulated B+ Voltage

The regulated B+ voltage (+150 volts) provides for stability of the signal generator; therefore, it is important that this voltage be set correctly before further adjustments are made. This adjustment is made in the following manner:


	a. Break the connection from pin 7 on V11 to ground and insert Multimeter TS—352/U across the open circuit.

	b. Place the OPERATION switch in the CAL position.

	c. Turn the signal generator to the ON position.




	d. Adjust R90 to give an indication of 20 milliamperes on the meter. The voltage across Vil should be between +145 and +155 volts.

	e. Turn the signal generator to the OFF position.




	f. Disconnect the meter and replace the pin 7 connection to ground.





84. Calibration Oscillator Alinement

a. General. Set the calibration oscillator frequency accurately to allow precise settings of the r-f oscillator. Remove the r-f oscillator assembly cover and take the tube shield from V4. Wind 1 or 2 turns of insulated hook-up wire around V4 and connect the free end to a crystal calibrator that has an accuracy of .001 percent. Remove V6 from its socket to prevent unwanted beats. See figure 42 for the location of L1.

b. Procedure.


	(1) Place the OPERATION switch in the CAL position.

	(2) Set the crystal calibrator to the 1-mc position.

	(3) Tune L1 for a zero beat.

	(4) Remove the wire from V4 and replace the tube shield.





85. R-F Oscillator Alinement

a. General. There are two methods of checking the frequency accuracy of the r-f oscillator. One method is to use the internal calibration oscillator as a check, and the other is to use an external crystal calibrator or secondary frequency standard. In either method, the CORRECTOR, control must be set to the line and left there during the entire procedure. When the first- method is used, be sure the internal crystal calibration oscillator has been alined correctly. The adjustment points for the r-f oscillator alinement are shown in figure 42.

b. Alinement, Using External Calibrator. 'The cores of the r-f turret coils cannot be adjusted unless they are replacement parts which have not been secured to the coil forms by some type of cement. Do not attempt to adjust cores of the coils in the original turret assembly.


	(1) Connect the r-f output head to the external crystal calibrator.

	(2) Place the OPERATION switch in the MOD OFF position.

	(3) Turn the RF ATTENUATOR MICRO-VOLTS control to get full output from the signal generator.

	(4) Set the CORRECTOR control to the line.

	(5) Turn the BAND SWITCH to band B.

	(6) Set the RF TUNING dial to indicate exactly 30 me.

	(7) Adjust trimmer capacitor C25 to obtain a zero beat with the marker signal which indicates 39 mc at the crystal calibrator.



(8) The low ends of each band are adjusted by cores in each turret coil. When a turret coil is in operation, the core cannot be reached. It is, therefore, necessary to check the frequency. After the frequency is checked, move the turret to a position where the core can be turned. — Then turn the turret back to the operatting position and check again. Continue this procedure until the coil is tuned to the correct-frequency. When adjusting the r-f turret for the lower ends of each band, use the following chart:
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c. Alinement, Using Internal Calibrator. In general, the r-f alinement is accomplished in the same manner when using the internal crystal calibrator as was described in 6 above, with the following exceptions:

(1) The OPERATION switch is placed in the CAL position instead of the MOD OFF position.

(2) The r-f output does not have to be connected to an external unit.

(3) The indication of zero beat is heard on the panel speaker.



86. R-F Output Adjustment

a. When the r-f attenuator is set to 10K (10,000 uv), the output voltage at the end of the r-f-cable without the cable head must be 50 millivolts. When setting the r-f oscillator output for the 50-millivolt potential, three conditions must be fulfilled: the r-f attenuator (RF ATTENUATOR MICROVOLTS) must be exactly 10K; the RF SET TO LINE meter must be set to the line; and there must be 50 millivolts across the output cable with the r-f cable head disconnected. Use the following procedure:


	(1) Loosen the screws on the attenuator end of the RF ATTENUATOR MICRO-VOLTS flexible coupling.

	(2) Check to see that the RF ATTENUA-TOR MICROVOLTS dial is set to 10K.




	(3) Move the inner attenuator piston by hand until an output of 50 millivolts is indicated on the meter. When this condition is approached, the inner piston should project approximately % inch from the end of the attenuator.

	(4) When the 50-millivolt output is obtained, tighten the setscrews on the flexible shaft coupling.

	(5) If the 50-millivolt output cannot be obtained by movement of the inner attenuator piston, troubleshooting of the r-f oscillator circuit is necessary.

	b. Adjust the r-f output meter in the following manner:

	(1) Loosen the locknut on potentiometer R69.




	(2) Adjust R69 so that the needle of the r-f output is set to the red line when the conditions listed in @ above are fulfilled.




	(3) Tighten the locknut on R69 without disturbing the adjustment.








87. Deviation Level and Distortion Adjustments


	a. The signal generator when frequency-modulated must have a calibrated frequency deviation and a minimum.of distortion. Most of the distortion that occurs in the f-m originates in the audio oscillator or amplifier stages because of improper amplitude settings. The portion of the characteristic curve at which modulator V5 is operated also is a deciding factor in the amplitude of the modulating signal and in part determines the amount of distortion in the output signal. Both the distortion and deviation level adjustments must be made at the same time. This is accomplished in the following manner:

	(1) Place the OPERATION switch in the 1000 ~ position.




	(2) Connect a sensitive a-c vtvm such as Electronic Multimeter ME-6A/U at the output of V9.




	(3) Set the DEVIATION LEVEL control to the maximum clockwise position.




	(4) Loosen the locknut on potentiometer R43 and adjust R43 to give a meter indication of 9 volts.




	(5) Replace the a-c vtvm with an audio distortion meter such as Spectrum Analyzer TS-723/U.




	(6) Check to see that the distortion is not more than 5 percent. If a higher distortion is







	present, check the audio circuits of V7, V8, and V9.

	(7) Connect an external frequency deviation meter (one which gives the true deviation of an f-m signal and has a deviation range of at least 100 ke and an accuracy of 5 percent or better) to the r-f output head.

	(8) Connect the distortion meter across the audio output of the deviation meter.

	(9) Place the BAND SWITCH in band A position.

	(1¢) Set the RF TUNING control to approximately the center frequency of band A.

	(11) Set the r-f input of the frequency deviation meter to the same setting as the signal generator dial.

	(12) Turn the DEVIATION RANGE switch to 50.

	(13) Adjust the DEVIATION LEVEL control to give an a-f voltage reading of 8 volts between ground and the junction of resistors R56 and R57.

	(14) Adjust potentiometer R57 to cause the deviation meter to read full scale.

	(15) Adjust potentiometer R23 for a minimum distortion reading.

	(16) Adjust potentiometer R58 to give a true frequency deviation of 50 ke at the external frequency deviation meter.

	(17) Repeat the steps in (15) and (16) above as many times as necessary to obtain the 50-ke deviation and the lowest distortion at the same time.

	b. Repeat the steps in (9) through (17) above for each band; use the following chart as a guide for locating the adjustments and setting the controls (figs. 41 and 42).
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88. Minimum Noise Adjustments

a. This adjustment balances the residual hum in the modulator tube and therefore, is necessary
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Figure 41. Signal Generator SG—12/U, alinement points,
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NOTE: RIO7 DOES NOT APPEAR IN EQUIPMENTS PRIOR TO SERIAL NUMBER II0. TM1257-52

Figure 42. R-f and crystal calibrator, alinement points.

to provide a low noise signal generator output. A low noise f-m receiver and vtvm are used for the Measurement to indicate the minimum noise. The f-m receiver must have a signal-to-noise ratio in the order of 55 to 60 db with respect to 15-ke deviation. -


	b. Refer to figures 41 and 42 for the location of potentiometer R107. Use the following procedure for adjustment of potentiometer R107.

	(1) Connect the r-f output cable to the low noise f-m receiver antenna terminals. Connect a sensitive a-c vtvm across the audio output of the f-m receiver. This vtvm should be Electronic Multimeter ME-6A/U or its equivalent.




	(2) Place the OPERATION switch in the 1000 ~ position.




	(3) Set the RF TUNING and BAND SWITCH to provide a frequency which can be tuned by the f-m receiver.




	(4) Tune the receiver to the signal generator frequency. Set the RF ATTENUATOR MICROVOLTS control to a level which will saturate the receiver limiter. At this point the receiver speaker will become quiet.




	(5) Set the DEVIATION RANGE switch to 25 ke.




	(6) Adjust the DEVIATION LEVEL control to make the meter indicate 15 ke.




	(7) Note the output of the receiver on the vtvm.




	(8) Switch the OPERATION switch to MOD OFF.




	(9) Adjust potentiometer R107 for a minimum reading on the external a-c vtvm.




	(10) When making the above adjustment it may be necessary to switch the meter to a more sensitive range. The minimum reading with no modulation should be at least 50 db below the reading obtained with the OPERATION switch in the 1000 ~ position.








89. I-F Oscillator Alinement

(fig. 43)

a. Use an external frequency standard, Frequency Calibrator-Meter Set AN/URM-18 or equal, to check the i-f frequency in each position of the IF FREQUENCY MC switch. The parallel resonant circuits in the plate circuit of the i-f oscillator have an effect on the frequency of the i-f oscillator. Therefore, cores of coils L17 through L25 must be adjusted to cause the oscillator to produce the correct frequencies for each position of the IF FREQUENCY MC switch. While the oscillator coils are being alined, the i-f amplifier coils also can be adjusted. This method speeds up the alinement procedure and also prevents any interaction of controls from upsetting the alinement. Use the following procedure:


	(1) Set the OPERATION switch to the IF position.

	(2) Set the IF FREQUENCY MC switch to the first frequency (1.4) position.

	(3) Adjust the IF LEVEL control to give approximately half-scale deflection on the IF MICROVOLTS meter.

	(4) Adjust the core of the oscillator coil for the frequency selected by the IF FRE-QUENCY MC switch for a zero beat with the external frequency meter.

	(5) Adjust the corresponding i-f amplifier coil for a maximum indication on the IF MICROVOLTS meter.

	b. Use the following chart to accomplish the adjustments outlined in a(4) and (5) above.
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Note. Repeat the steps in a(4) and (5) above as many times as necessary to obtain maximum output and a correct frequency at the same time for each position of the IF FREQUENCY MC switch.



90. Adjustment of I-F Output and IF MICRO-VOLTS Meter


	a. Connect an r-f vtvm or a d-c vtvm with an r-f probe across the output terminals of the i-f output cable. Use a low-voltage range (approximately 2 to 5 volts) on the meter.

	b. To adjust the i-f output, proceed as follows:

	(1) Set the OPERATION switch to the IF position.




	(2) Place the IF MICROVOLTS switch in the 1.0 VOLT position.
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TM 1257-38

Figure 43. I-f oscillator and amplifier, alinement points.


	(3) Adjust the IF LEVEL control to produce a 1-volt indication on the external r-f meter.

	(4) Adjust potentiometer R70 to give an indication of 1 volt on the IF MICRO-VOLTS meter.






Section IV. FINAL TESTING


91. General

This section is a guide to be used in determining the performance of a repaired Signal Generator SG-12/U. The minimum test requirements are given as standards which allow the performance of the generator to be evaluated. Since this instrument is used to test other pieces of equipment, the tolerances are much smaller than those found in ordinary radio equipment. This means that special testing equipment must be used in the procedures outlined in the following paragraphs. If the signal generator meets the requirements given in this section, it will operate satisfactorily when used for checking other equipment.



92. Test Equipment Required for Final Testing

The instruments needed for testing the repaired equipment are listed below, and are listed by nomenclature in paragraph 62.

a. A-C Electronic Voltmeter. It is necessary to measure audio voltages in the signal generator while setting the modulation levels. An a-c vtvm is necessary to provide accurate measurements. Electronic Multimeter ME-6A/U or equivalent is satisfactory for these measurements.


	b. Crystal Calibrator. The accuracy of the internal crystal calibrator must be checked by a secondary frequency standard such as Frequency Calibrator-Meter Set AN/URM-18.

	c. D-c Milliammeter. A d-c milliammeter with a range from 0 to 50 milliamperes or 0 to 100 milliamperes is used for measuring the current through the power supply voltage regulator tube (par. 94).

	d. Frequency Deviation Meter. The external frequency deviation meter must have an input frequency range from 20 to 100 mc. The distortion should be less than 1 percent. The meter should be capable of operating with an input signal of 10 millivolts or less. The true deviations indicated should be 50 ke from 20 to 56 me and 100 ke from 56 to 100 mc.

	e. R-F Output Meter. The r-f output. meter must be sensitive enough to measure voltages accurately in the range of 25 to 100 millivolts.



The frequency range of the meter must be between 20 and 100 mc. The impedance should match the 50-ohm output of the r-f cable.

jf. R-F Voltmeter. When setting the output level of the i-f amplifier to the i-f attenuator, a specific voltage is to be obtained to provide attenuator accuracy. The r-f to be measured is in the range from 1.0 to 20 mc. This range can be checked with an ordinary d-c vtvm with an r-f probe. The voltage is about 1 volt; therefore, a low range should be used.



93. Test Conditions

a. There are no settings of the controls which will hold for all conditions of test. Each test requires a different sequence of adjustment in the use of different controls. When preparing for final testing, the test equipment and the signal generator should be warmed up for approximately 1% hours to stabilize the instruments.

b. Check the signal generator under the following conditions:


	(1) Line voltage must be either 115 or 230 volts at a frequency between 50 and 1,000 cps.

	(2) No adjustments will be made unless the circuit does not perform according to the minimum requirements. If necessary, adjustments will be made in conformance with the alinement procedures in this chapter.





94. Regulated B+ Test


	a. Connect a d-c milliammeter in series with the jumper from pin 7 of tube V11 to ground and place a d-c voltmeter across voltage regulator tube V11.

	b. Turn on the signal generator and place the OPERATION switch in the CAL position.

	c. Check for a milliammeter reading of 20 milliamperes and a voltage reading of 150 volts.

	d. The current should be within 5 milliamperes of 20 milliamperes, and the voltage shall be within +5 volts of +150 volts.





95. Crystal Calibration Oscillator Frequency Test


	a. A small amount of output from the calibration amplifier is fed to an external secondary frequency standard by means of a wire wrapped directly around calibration oscillator tube V4.

	b. Remove r-f oscillator tube V6 to prevent unwanted beat frequencies.







	c. Place the OPERATION switch in the CAL position.

	d. Check the 2-me crystal calibration oscillator frequency against the secondary frequency standard.

	e. The 2-me crystal calibration oscillator frequency should be within 100 cycles of 2 me.





96. R-F Oscillator Frequency Test


	a. Set the OPERATION switch to the MOD OFF position.

	b. Set the CORRECTOR control to the line.




	c. Connect a 1- to 10-mc crystal calibrator to the r-f cable head.

	d. Turn the RF ATTENUATOR MICRO-VOLTS control to 10K.

	e. Adjust the RF SET TO LINE control so that the meter is set to the line.

	jf. Check three frequencies of each band against the crystal calibrator. These three frequencies should be at the low, the midfrequency, and the high end of each band.

	g. Each frequency should be within the tolerances below:

	(1) Direct reading, .5 percent.




	(2) Indirect frequency setting, .03 percent.








97. R-F Output Test


	a. Remove the r-f cable head and in its place connect a sensitive r-f output voltmeter that can measure voltages below 25 millivolts in a frequency range from 20 to 100 me.

	b. Place the OPERATION switch in the MOD OFF position.

	c. Set the RF ATTENUATOR MICROVOLTS control to 10K.

	d. Adjust the RF SET TO LINE control so that the meter needle rests on the red line.

	e. Check the voltage reading on the external voltmeter.

	jf. With the controls set as outlined in 6 through e above, the output voltage should be 50 millivolts.

	g. If 50 millivolts cannot be obtained by turning the RF SET TO LINE control clockwise, troubleshooting is necessary.





98. Deviation Accuracy Test

The equipment required for measuring the deviation accuracy of the SG—12/U consists of a Signal Generator SG—42/URM-18, and Oscilloscope OS-16/URM-18 (both part of Frequency Calibrator-Meter Set AN/URM-18), and Audio Oscillator TS-382A/U, a Signal Generator TS—497/

URR, and a Panoramic Indicator IP-173/U. The SG-42/URM-18 and the OS-16/URM-18 are used to set the output frequency of Audio Oscillator TS-382A/U with great accuracy by means of Lissajous patterns. Testing of the deviation accuracy of the SG-12/U depends on the fact that, with a constant modulating frequency, the center frequency of an f-m wave disappears at certain definite values of deviation. The following procedure is used:


	a. Testing of 15-ke Deviation Point.

	(1) Set up equipment as indicated in the block diagram (fig. 44).




	(2) Set SG—12/U to the desired band and r-f frequency.




	(3) Set the TS-497/URR to an unmodulated frequency 5 me below that of (2) above.




	(4) Adjust the centering and-amplitude of the pip on the IP-173/U scope by varying the frequency and signal output of the TS-497/URR, respectively.




	(5) Set the SG-12/U OPERATION switch to the EXT MOD position, the DEVIA-TION RANGE switch to 25, and the DEVIATION LEVEL fully clockwise.




	(6) Set the TS-382A/U, by means of the SG—42/URM-18 and Lissajous patterns, to 6,250 cps.




	(7) Adjust the output of the TS—382A/U for full-scale deviation indication on the KILOCYCLES DEVIATION meter on the SG-12/U.




	(8) Turn the DEVIATION LEVEL control fully counterclockwise; then turn it







	clockwise slowly until the carrier pip on the IP-173/U disappears completely (indicating a carrier null) for the first time. The point at which the pip disappears for the first time corresponds to exactly 15-ke deviation. At this point the KILOCYCLES DEVIATION meter should, if properly calibrated, indicate a 15-ke deviation.

	b. Testing of 40-kc Deviation Point. The procedure followed is the same as that described in a above except for the following:

	(1) Set the TS-382A/U to 4,640 eps.




	(2) Set the DEVIATION RANGE switch to 50.




	(3) The 40-ke deviation point corresponds exactly to the point where the carrier pip disappears completely for the third time. At this point, the KILOCYCLES DEVIATION meter should indicate 40 ke deviation.




	c. Testing of 75-ke Deviation Point. The procedure followed is the same as that described in a above, except for the following:

	(1) Set the TS—382A/U to 3,537 eps.




	(2) Set the DEVIATION RANGE switch to 100.




	(3) The 75-ke deviation point corresponds exactly to the point where the carrier pip disappears completely for the seventh time. At this point, the KILOCYCLES DEVIATION meter should indicate a 75-ke deviation.
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Figure 44. Deviation accuracy test set-up.

d. Summary. The following table summarizes the preceding settings.









	Deviation | Ext mod

(ke)
	freq (cps)
	Carrier

null




	15
	6250
	Ist



	40
	4640
	3d



	75
	3537
	7th







99. Modulation Distortion Test

a. The equipment required for measuring the modulation distortion in the f-m output of the SG-12/U consists of Spectrum Analyzer TS—723/U; Electronic Multimeter ME-6A/U; and an f-m receiver having an r-f range of 20 to 100 me, a minimum bandwidth of 100 ke, and a discrimina receiver need not cover all the r-f frequencies of the signal generator since the test only has to be made at one frequency which may be chosen at random.


	b. Use the following procedure for the test:

	(1) Connect the r-f output cable of the signal generator to the receiver antenna terminals. Connect a sensitive a-c vtvm across the audio output of the receiver.




	(2) Place the OPERATION switch in the 1000 ~ position.




	(3) Set the RF TUNING and BAND SWITCH to provide a frequency which can be tuned by the f-m receiver.




	(4) Tune the receiver to the signal generator frequency. Set the RF ATTENUATOR MICROVOLTS control to a level which will saturate the receiver limiter. At this
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Figure 46. Modulation distortion test set-up.

tor with a linear range from —100 ke to +100 ke. The ME-6A/U in this instance is used as an audio amplifier.


	b. The procedure for the test is as follows:

	(1) Connect the equipment as shown in the block diagram (fig. 45).




	(2) Set the SG—12/U to the desired r-f frequency and deviation.




	(3) If the output of the discriminator of the f-m receiver is less than the 1 volt required to drive Spectrum Analyzer T-S 723/U, the ME-6A/U may be used as a low distortion amplifier as shown in the solid line connections on the block diagram.




	(4) Measure the distortion.




	(5) The distortion should be less than 5 percent.








100. Noise Test

a. To make the noise test, it is necessary to use a low noise f-m receiver and a sensitive a-c vtvm such as Electronic Multimeter ME-6A/U. The


	point the receiver speaker will beeome quiet.

	(5) Set the DEVIATION RANGE switch to 25 ke.

	(6) Adjust the DEVIATION LEVEL control to make the KILOCYCLES DEVIA-TION meter indicate 15 ke.

	(7) Note the audio output of the receiver.

	(8) Switch the OPERATION switch to MOD OFF.

	(9) Note the receiver output reading. The difference between the reading with modulation and without modulation should be at least 50 db. If the reading does not meet the minimum requirements it may indicate adjustment of potentiometer R107 is necessary or replacement of tube V5.





101. I-F Oscillator Test

The i-f oscillator is crystal-controlled; however, there are tuned circuits in the oscillator and amplifier stages which have a tendency to change the frequency of oscillation slightly. Even though the crystal is ground to resonance at the exact frequency, it may be shifted slightly to another frequency when placed in the signal generator. The test requires a secondary standard to measure the frequency difference of the i-f oscillator and the correct frequency which is indicated on the front panel by the IF FREQUENCY MC switch. Measure the output frequency of the i-f oscillator by using Frequency Calibrator-Meter Set AN/ URM-18. To be acceptable the frequency as indicated on the front panel must be within .005 percent of that measured by the AN/URM-18.



102. I-F Output Test

This test is to check the i-f amplifier output to the i-f attenuator. If the voltage is not correct to the attenuator, all output voltage calibrations will be incorrect. The output voltage is checked by an r-f voltmeter. The voltage to be checked is 1 volt; therefore, a low range should be used for the measurements.



a. Procedure.


	(1) Connect the r-f voltmeter across the i-f output cable head.

	(2) Set the OPERATION switch to IF. Set the IF MICROVOLTS switch to the 1.0 VOLT position.

	(3) Adjust the IF LEVEL control so that the IF MICROVOLTS meter reads 1 volt.

	(4) Check the readings with the above control position for all positions of the IF FREQUENCY MC switch.

	b. Minimum Requirements. A reading of 1 volt on the IF MICROVOLTS meter should correspond within +10 percent to an external meter reading of 1 volt.








CHAPTER 6 — SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE


103. Repacking for Limited Storage Shipment or

a. The exact procedure used in repacking for shipment or limited storage depends on the material available and the conditions under which the equipment is to be shipped or stored. If the original packing materials have been saved or if similar materials are available, refer to paragraph 13 for repacking.

b. Whenever practicable, place a dehydrating agent, such as silica gel, inside the inner carton. Protect the transit case with a waterproof paper barrier. Seal the seams of the paper barrier with waterproof sealing compound or tape. Pack the protected case in a padded wooden case, providing at least 3 inches of excelsior padding between the paper barrier and the packing case.



104. Demolition of Materiel to Prevent Enemy Use

The demolition procedures outlined in paragraph 105 will be used to prevent the enemy from using or salvaging this equipment. Demolition of the equipment will be accomplished only on order of the commander.



105. Methods of Destruction


	a. Smash. Smash the crystals, controls, tubes, coils, switches, capacitors, and transformers, using sledges, axes, handaxes, hammers, crowbars, or other heavy tools.

	b. Cut. Cut cords and wiring, using axes, handaxes, or machetes.

	c. Burn. Burncords, resistors, capacitors, coils, wiring, and technical manuals, using gasoline, kerosene, oil, flame throwers, or incendiary grenades.

	d. Bend. Bend panels, cabinet, and chassis.




	e. Explosives. If explosives are necessary, use firearms, grenades, or TNT.

	f. Disposal. Bury or scatter the destroyed parts in slit trenches, fox holes, or other holes, or throw them into streams.

	g. Destroy. Destroy everything.








RESISTOR COLOR AND LETTER CODE



RMA COLOR CODE FOR FIXED COMPOSITION RESISTORS
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JAN COLOR CODE FOR FIXED COMPOSITION RESISTORS
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NOTES:


	1. RESISTORS WITH AXIAL LEADS ARE INSULATED. RESISTORS WITH RADIAL LEADS ARE NON- INSULATED.

	2. RMA: RADIO MANUFACTURERS ASSOCIATION.

	3. JAN: JOINT ARMY NAVY.

	4. THESE COLOR AND NUMBER CODES GiVé ALL RESISTANCE VALUES IN OHMS,

	5. RESISTIVE COMPONENTS USED FOR LETTER TOLERANCES ARE: RC, RN, AND RU.

	6. WATTAGE FOR RW TYPES 1S FOUND IN THE JAN SPECIFICATIONS UNDER CHARACTERISTICS.



TMRC

Figure 46. Resistor color codes.
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Figure 47. Capacitor color codes.
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Figure 48. Signal Generator SG—-12/U, schematic diagram for serial numbers below 110. '(For serial numbers above 20, see 399634 O -56 (Face p.90) No.1 fig. 49 for cathode circuit of V3.)
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APPENDIX |




REFERENCES

Note. For availability of items listed, check SR 310- 20-3, SR 310—20—4, and SR 310—20-5. Check Department of the Army Supply Catalog SIG 1 for Signal Corps Supply Catalogs.


1. Army Regulations

AR 380-5 -_--- Military Security (Safeguarding Security information).

AR 750-5 -_- --- Maintenance of Supplies and Equipment (Maintenance Responsibilities and Shop Operation).



2. Auxiliary Equipment and Test Equipment

TM 11-303____ Test Sets I-56-C, I-56-D, I-56-H, and I—-56—J.

TM 11-307_--_ Signal Generators I—-72-G, H, J, K and L.

TM 11-321____ Test Set I-56-E.

NAVSHIPS Electronic Multimeter ME- 91269. 6A/U.

TM 11-1242___ Crystal Rectifier Test Set TS— 268(*)/U.

TM 11-2019___ Test Set I-49.

TM 11-2039___ Audio Oscillators TS-—379/U, TS-379A/U, and TS-379B/ i

TM 11-2526__. Oscilloscope BC—1060-—A.

TM 11-2613.__ Voltohmmeter I-166.

TM 11-2626.-_ Test Unit I-176, I-176—A, and J-176-B.

TM 11-2627... Tube Tester 1-177 and I-177- 1,

TB 11-2627-3_ Tube Socket Adapter Kit MX-— 949/U.

TM 11-2649... Audio Oscillator TS—421/U (Hewlett-Packard Model 205-AG).

TM 11-2684A.. Audio Oscillator TS—382A/U.

TM 11-2689A__ Oscilloscope I-245—A.

TM 11-4700._- Electrical Indicating and Measuring Instruments; Repair Instructions.

TM 11-5030_-_ Signal Generator TS—497A/ URR.



3. Painting, Preserving, and Lubrication

pula ace <2 Moistureproofing and Fungiproofing Signal Corps Equipment.

TB SIG 69__--- Lubrication of Ground Signal Equipment.

TM 9-2851_.-- Painting Instructions for Field Use.



4. Camouflage, Decontamination, and Demo lition

FM 5-20__--.. Camouflage, Basic Principles. FM 5-25__-_.. Explosives and Demolitions. TM 3-220.__._ Decontamination.



5. Other Publications

FM 24-18_.___ Field Radio Techniques.

FM 72-20___.__ Jungle Warfare.

SR 310-20-3___ Index of Training Publications.

SR 310-20-4__. Index of Technical Manuals, Technical Regulations, Technical Bulletins, Supply Bulletins, Lubrication Orders, and Modification Work

Orders.

SR 310-20-5._. Index of Administrative Publications.

SR 700-45-5__. Unsatisfactory Equipment Report (Reports Control Symbol CSGLD-247).

SR 725-405-5_ Preparation and Submission of Requisitions for Signal Corps Supplies.
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	Power Cords.

Winter Maintenance of Signal
	TM 11-455

<-
	Radio Fundamentals.



	
	Equipment.
	TM 11-466
	Fundamen

Radar

Electronic



	TB SIG 72
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	Ground Signal Equipment.
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	Suppression of Radio Noises.



	TB SIG 75
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APPENDIX Il IDENTIFICATION TABLE OF PARTS


1. Requisitioning Parts

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must cite an authorized basis, such as a specific T/O & E, T/A, SIG 7 & 8, list of allowances of expendable material, or another authorized supply basis. For an index of available supply catalogs in the Signal portion of the Department of the Army Supply Catalog, see the latest issue of SIG 1, Introduction and Index.










	Ref. symbol
	Name of part and description
	Function of part
	| Signal Corps stock No.




	
	GENERATOR

SIGNAL

AN/URM-48:

20

to 100 me r-f range; 1.4 me, 2.515 me, 2.65

me, 2.88 me, 4.3 me, 4.45 me, 5 me, 5.35

15 me

and

me,

fixed freq i-f range;

r-f

5 bands;

ranges;

i-f range

9 fixed

freq

w/provisions for 2 additional fixed freq; 115

and 230 v a-c, 50 to 1000 eps, 1 ph.
	
	3F3901.2—48



	
	CASE CY-1217/U: 21% in. lg x 15% in. d x

161%.

Products,

h; A.

R.

Inc.

F.

in.

part/dwg #1D11952.
	Carrying case for Signal Generator |

SG-12/U.
	6F300-1217



	
	DUMMY

ELECTRICAL

LOAD

DA-69/

URM-48: 20 me to 100 me operating freq

range.
	Used to simulate whip antenna to

receivers under test.
	2Z3899-69



	
	SIGNAL GENERATOR SG-12/U: 20 me to

102 me range; 1.4 me, 2.515 me, 2.65 me,

2.88 me, 4.3 me, 4.45 me, 5.00 me, 5.35 me,

and 15.0 me fixed freq; 5 bands; 9 fixed

frequencies +'44% accuracy on freq bands,

fixed frequencies

controlled;

are

xtal

.05

10 wv to 1 v by

uv to 10,000 uv ranges;

steps for the fixed freq output; +2 db max

10 ohms

variation throughout freq range;

impedance

ohms

output

ranges;

25

on

output impedance on fixed freq; f-m, 1000

cye int modulation, term. provided for ext

modulation; ac, 115 v or 230 v, 50 to 1000

cyc, single ph; 21% in. lg x 15% in. wd x
	Generates calibrated test frequen

cies.
	3F3901.1-12



	
	16% in. h o/a; A. R. F. Products, Inc.

ATTENUATOR

type;

50

fixed:

resistive

ohms

10 ohms

input impedance,

output

impedance; 20- to 100-me freq response; %

in. sq x 3%6 in. lg o/a excluding term.;

A. R. F. Products, Inc. part/dwg #1B12532.
	output

Fixed

attenuator

on

r-f

cable.
	2Z395.102



	
	ATTENUATOR

variable: wave guide type,

brass cavity, silver pl, !%2 in. dia; 20 me to

100 me freq response; 130 db max attenua

tion, +5% tol continuously var; 6% in. lg x

24 in. h x 244 in. wd o/a excluding term.;

A. R. F. Products, Ine. part/dwg #1C12171.
	Se ae

2. =

R-pboxatientators

|
	2Z2394,111














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	
	ATTENUATOR

variable:

resistive,

unbalanced ladder, comp resistors; 50 ohms

ohms

impedance,

output

input

50

im

0 to 15 me freq response; 0 to 100

pedance;

+2% tol, var in 6 steps; 3% in.

db range,

Ig x 214 in. h x 2% in. wd o/a; incl switches

$4 and 85, mp and fp; 20 db attenuation

+1%

per step,

tol per step;

A. R. F.
	type, | I-f output calibrated attenuator
	2Z394.112



	4g

Serer

Onis,
	Products, Inc. part/dwg #1C12568.

CAPACITOR

fixed: ceramic dielectric; 1 uuf | V3

JAN

+.25

vdew;

500

type

ypuf;

CC21CKO010C.
	CRI

modulator

mixer

to

coupling capacitor.
	3D9001-14



	C664)5.5 283
	CAPACITOR

fixed:

JAN

vdew

+.25

500

type

wef

tol

CC20UJ2RI1C.
	ceramic dielectric; 2.1 | Temperature compensating
	3D9002E1



	ee

GIS 222
	CAPACITOR

ceramic

fixed:

dielectric;

JAN

vdew;

+.25

type

500

upf

pwuf;

CC20CH100C.
	10 | V5

modulator

phase

reactance

shift capacitor.
	3D9010-163



	a

OS) cans
	CAPACITOR

fixed: electrolytic; .6 uf; 400 | V7 and V8 screen

JAN type CE63C060Q.

vdew;
	grids bypass

capacitor.
	3DB6—47



	ee

C1I422

as
	CAPACITOR

ceramic

fixed:

dielectric;

JAN

+.5

wf;

vdew;

type

wef

500

CC21CK100D.
	10 | V4

harmonic

output

amplifier

coupling capacitor.
	3D9010-102



	C452
	ee CAPACITOR

+5%; 500 vdew; \ in. Ig x %e2 in. wd x

Motive

114, in. thk, case dimen; Electro

type #CM15E120J.
	fixed: mica dielectric; 12 puf | Fifteen-mc i-f tank coil capacitor
	3D9012-66



	+See

C232

ee
	CAPACITOR,

ceramic

fixed:

dielectric;

wef +.25 ppt; 500 vdew; —470 uuf per vf per

+60 uf tol; JAN type

deg C negative,

CC20TJ100C.
	10 | R-f

temperature

V6,

oscillator

compensating capacitor.
	3D9010—-216



	C4.
	ae CAPACITOR,

electrolytic;

fixed:

vdew; JAN type CE61C250F.
	25 uf; 25 | V1 cathode bypass capacitor
	3DB25-130



	3-2 a=

C62)
	CAPACITOR, fixed: mica dielectric; 30 uuf, | Fifteen-me tank circuit capacitor

+5%; 500 vdew; 14 in. lg x %5 in. wd x %e

in. thk, case dimen; Electro Motive type

#CM15E300J.
	
	3D9030-—80



	C20)5)_ Cae
	CAPACITOR, fixed: ceramic dielectric; 39 uuf, | Compensation for turret lead in-

+5%; 500 vdew; JAN type CC20UJ390J.
	ductance on E band.
	3D9039-49



	eee.

GIES:
	CAPACITOR, fixed: ceramic dielectric; 68 uuf, | CR1 mixer output filter capacitor

+5%; 500 vdew; JAN type CC26UJ680J.
	
	3D9068-14



	C2222

<
	CAPACITOR, fixed: ceramic dielectric; 82 uuf,|

+5%; 500 vdew; JAN type CC26UJ820J.
	V6

coupling

oscillator

grid

r-f

capacitor.
	3D9082-21



	C46, 06122225
	CAPACITOR, fixed: mica dielectric; 100 wuf, | C46: 5.35-me oscillator tank coil

+5%; 500 vdew; % in. lg x %e2 in. wd x

Motive | C61:

dimen; Electro

1%, in. thk, case

type #CM15E101J.
	capacitor.

5.35-me

i-f amplifier

plate

tank circuit capacitor.
	3D9100—-285



	C60.
	C44, C45, C59, | CAPACITOR, fixed: mica dielectric; 120 wuf, | C44:

+5%; 500 vdew; % in. lg x %5 in. wd x %e

in. thk, case dimen; Electro Motive type | C45:

#CM15E121J.
	4.3-me

tank

oscillator

coil

capacitor.

5.0-me

tank

oscillator

ca-

pacitor.

C59:

4.45-me

tank

i-f amplifier

capacitor.

C60:

5.0-me

amplifier

tank

i-f

capacitor.
	3D9120—45

\














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	C7, C39, C54|
	CAPACITOR, fixed: mica dielectric; 150 yuf,

+5%; 500 vdew; % in. lg x %» in. wd x %e

in. thk, case dimen; Electro Motive type

#CM15E151J.
	C7: V3 plate tank capacitor

C39: 4.3-me oscillator plate tank

capacitor.

C54:

4.3-me

amplifier

plate

i-f

tank capacitor.
	3D9150-101



	3

G40) CdS.

25
	CAPACITOR, fixed: mica dielectric; 220 uf,

+5%; 500 vdew; % in. lg x %o in. wd x %e

in. thk, case dimen; Electro

Motive type

#CM15E221J.
	C40: 2.88-me oscillator plate tank

capacitor.

C55: 2.88-me i-f amplifier output

tank capacitor.
	3D9220—-42



	CATE C OOS
	CAPACITOR, fixed: mica dielectric; 240 uxf,

+5%; 500 vdew; % in. lg x %6 in. wd x %2

in. thk, case dimen; Electro Motive type

#CM15E241J.
	C41: 2.65-me oscillator plate tank

capacitor.

2.65-me

C56:

i-f amplifier

plate

tank capacitor.
	3D9240-31



	C42, C57
	CAPACITOR, fixed: mica dielectric; 270 uf,

+5%; 500 vdew; % in. lg x %6 in. wd x %2

in. thk, case dimen; Electro Motive type

#CM15EH271J.
	C42: 2.515-mce oscillator plate tank

capacitor.

C57: 2.515-me i-f amplifier plate

tank capacitor.
	3D9270-25



	C43, C58
	CAPACITOR, fixed: mica dielectric; 470 uxf,

+5%; 500 vdew; !%eo in. lg x Vie in. wd x

%o in. thk, case dimen; Electro Motive type

#CM19E471J.
	C43:

1.4-me

tank

oscillator

ca

pacitor.

C58: 1.4-me i-f amplifier tank ca

pacitor.
	3D9470-50



	C9, C10,

C19,

C48, C49.
	CAPACITOR, fixed: ceramic dielectric; 470

+20%;

vdew;

Centralab

type

500

wef,

#BC-20A.
	C9: V3 calibrating oscillator plate

to grid coupling capacitor.

V3

C10:

calibrating

oscillator

output coupling capacitor.

C19: V5 reactance modulator tube

plate decoupling capacitor.

C48: V13 input coupling capacitor.

C49: V14 input coupling capacitor.
	3D9470-36



	CIGIC lia. =
	CAPACITOR, fixed:

ceramic dielectric; 800

uuf, +100% —0% tol, 500 vdew; % in. dia

x %> in. thk, case dimen; Erie Resistance

Corp., type #831.
	C16: R-f bypass for screen grid of

V4,

C17: Cathode r-f bypass for V4.
	3D9800-29



	B27 .C28s5—2~—
	CAPACITOR,

mica

fixed:

dielectric;

+2%;

JAN

vdew;

type

1000

500

wef,

CM30D102G.
	C27: V7 grid coupling capacitor

C28: V7 grid phase shift capacitor.
	3K3010243



	C5,

C8,

C12,

C13,

C26,

C35,

C38,

C50 through

C52,

C63,

C65.
	| CAPACITOR, fixed: ceramic dielectric; disk

case; 5000 puf, +20%; 500 vdew; 1% in.

dia x %» in. thk, case dimen; Centralab type

#DA-—048-001A.
	C5: V2 plate r-f bypass capacitor.

C8: L1 r-f grounding capacitor.

C12: V4 cathode bias capacitor.

C13: V4 screen grid bypass capac

itor.

C26: CR2 crystal monitor r-f filter

bypass capacitor.

C35: CR3 crystal monitor i-f filter

bypass capacitor.

C38: L17 through L25 tank coils

r-f grounding capacitor.

C50: V14 cathode bias capacitor.

C51: V14 screen grid bypass capac

itor.

C52: V14 plate supply decoupling

capacitor.

V3

C63:

cathode

follower

plate

bypass capacitor.

V13 cathode follower plate

C65:

bypass capacitor.
	3DA5-244














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	L3 through L5,

135
	CHOKE, RF: 14 uh; % in. lg x %2 in. dia o/a

excluding

term.;

Eleetronic

Co.

Jeffers

part #CF1 %-50/38.
	L3: V5 screen grid and plate cir

cuit decoupling choke.

V5

grid decoupling

L4:

control

choke.

L5: CR2 rectifier decoupling choke

R-f box V3 and

V4 plate

L35:
	3C323-192H



	
	CLAMP, electrical: ss, top hat type No. 2
	supply choke.

Clamps V10, and RT-1 to chassis
	



	
	Times Facsimile Corp.
	
	2Z1619-79



	
	CLAMP, electrical: steel; tinned; U-shaped;

JAN type CPO6SA2.
	Clamps

mounting

capacitor

to

panel.
	2Z1239.165



	
	CLAMP, electrical: steel; tinned; JAN type

CPO6SA6.
	Clamps

mounting

capacitor

to

panel.
	2Z1239.168



	
	CLAMP, electrical: steel; tinned; JAN type
	Clamps

mounting

capacitor

to
	2Z1239.155



	
	CPO7SB4.

CLIP,

phosphor

bronze;

nickel

electrical:

plate; 1% in. lg x 1%» in. wd x \% in. d o/a;
	panel.

Holds crystal in socket
	2Z2712.301



	
	A. R. F. Products, Inc. part/dwg #39A5634.

CLIP, electrical: spring steel, gray chrome;

3%6 in. lg x %¢ in. wd x Kin. ho/a; A. R. F.

Products, Inc. part/dwg #39A12112.
	Holds r-f terminal box on panel
	2Z2712.303



	
	spring steel; gray chrome; 2% in. lg

CLIP:

x %in. wd x %in. ho/a; A. R. F. Products,

Inc. part/dwg 39A12111.
	Holds i-f terminal box on panel
	2Z2712.302



	
	CLIP, electrical: alligator; 2 in. lg x 4 in. wd

x %in. h o/a; Mueller Elec type #60—HS.
	Used for distribution of i-f output
	3Z1087



	
	CLIP,

Phosphor

bronze;

retaining:

nickel

plate; 1% in. lg x 1%. in. wd x % in. d o/a;
	Holds crystal in socket
	2Z2712.301



	
	A. R. F. Products, Inc. part/dwg #39A5634.

COIL ASSEMBLY, RF: contains 5 coils, 21 wh,

1.14 wh, .6 wh, .365 wh, .166 uh; 4%in. lgx3%

in. wd x 2%in. ho/a; A. R. F. Products, Inc.
	R-f box coil turret to change fre

quency bands.
	3C4031-1



	
	part/dwg #1C11974.

COIL, RF: .166 wh measured at 25 mc; 1%

in. lg x % in. wd x 1%¢@ in. h o/a; adj iron

A. R. F. Products, Inc.

scdr

adj;

core,
	E band r-f oscillator tank ecoil
	3C1084Z87-13



	
	part/dwg #1A12553.

COIL, RF: .365 wh measured at 25 mc; 1%

in. lg x % in. wd x 1%g@ in. h o/a; adj iron

adj; A. R. F. Products, Inc.

scdr

core,
	D band r-f oscillator tank coil
	3C1084Z87—2



	eer
	part/dwg #1A12551.

COIL, RF: .6 wh measured at 25 me; 1% in.

Ig x 4% in. wd x 1%¢@ in. h o/a; adj iron core,

sedr adj; A. R. F. Products, Inc. part/dwg
	C band r-f oscillator tank coil
	3C1084Z87-3



	eeee ian == > ~
	#1A12552.

COIL, RF: .88 uh measured at 27 me; 12 turns,

#32 AWG; .406 in. lg x .275 in. dia, coil

part/dwg

dimen; A. R. F. Products, Inc.
	V5

modulator

reactance

phase

band

B,

on

shift

turret,

coil

wound on resistor R29.
	3C1084Z87-18



	it
	#1A12670.

COIL, RF:

1.21 wh measured at 20 mc; 20

turns, #32 AWG; .406 in. lg x .275 in. dia,

coil dimen; A. R. F. Products, Inc. part/dwg

#1A12669.
	V5

modulator

reactance

phase

band

A,

on

turret,

shift

coil

wound on resistor R28.
	3C1084Z87-17



	
	COIL, RF: 1.14 wh measured at 25 me; 10

turns, #26 AWG; 1% in. lg x % in. wd x

1%, in. h o/a; adj iron

sedr

adj;

core,

A. R. F. Products, Inc. part/dwg #1A12554.
	B band r-f oscillator tank coil_ ~~~ -
	3C1084Z87-14














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	TAs 096
	CHOKE, RF: .9 wh; 1% inlg x % in. dia

part/dwg

Products,

A.

R.

o/a;

F.

Inc.

#1A12501.
	L2: R-f box V3 and V4 filament

lead choke.

L7 and L386: R-f box V5 and V6

filament lead choke.
	3C1084Z87—20



	
	CONNECTOR, PLUG U-120/U:

2 male flat

cont; 10 amp 250 v.
	
	2Z7250-120



	Pl, P2, P4, P5,

P6.

+
	CONNECTOR, plug: Radio Frequency Plug

UG-—88/U;

1, male, round; straight type;

Amphenol #31-002.
	: R-f box output plug

: Panel cable r-f plug.

: I-f attenuator plug.

: I-f oscillator plug.

: I-f attenuator

panel output

plug.
	2Z7390-88



	
	CONNECTOR,

plug: 15, male, round pol;

straight type; Amphenol #26-152.
	Front panel and chassis intercon
	2Z3035-35



	
	CONNECTOR, receptacle: Jack UG—291/U;

1, female, round; straight type; Industrial

Products Co. type #5000.
	nect plug.

J1: R-f box output receptacle.

J6: I-f attenuator

output

panel

plug.
	2Z3062-167



	
	CONNECTOR, receptacle:

UG-—

Receptacle

290/U;

round;

1, female,

straight

type;

Industrial Products Co. type #4500.
	J2: R-f cable termination connec

tor receptacle.

J4: I-f attenuator assembly con

nector receptacle.
	2Z7390-290



	25
	CONNECTOR, receptacle: Receptacle Con

nector UG—535/U; 1, female, rd; 90° angle;

% in. lg x 4in. wd x %in. h o/a; Industrial

Products Co. type #5675.
	I-f oscillator connector
	227390-535

—



	AGienat
	CONNECTOR,

1, male, round;

receptacle:

straight type; Industrial Products Co. type

#3150.
	termination

plug

box

R-f

cable

connector.
	2Z3021—261



	
	CONNECTOR,

receptacle:

cont;

single

straight 1%. in. lg; cylindrical, steel; Indus

trial Products, Inc. type #1025.
	Used as an i-f cable termination

receptacle connector.
	2Z3062-283



	
	CONNECTOR,

15 female

receptacle:

cont

American

round;

Phenolic

pol;

straight;

Corp. type #26-153.
	22 =

Ji) de-tibOx receptacle.

J9: I-f box receptacle.
	2Z3076—35



	
	CONTACT, electrical:

p/o

crystal

turret;

phosphor-bronze cont; silver pl; 1% in. lg x

1%. in. wd x 1% in. ho/a; A. R. F. Products,

Inc. part/dwg #1B12542.
	Makes contact to crystals in turret.
	2Z3194-73



	
	CONTACT, electrical:

Mycalex 410 pl body,

silver clad on phosphor chrome cont springs;

31542 in. lg x 21%6 in. wd x %@ in. thk o/a;

A. R. F. Products, Inc. part/dwg #1B12575.
	Makes

connection

electrical

be

tween coil turret and other part

of the circuit on r-f chassis.
	2Z3194-74



	
	CONTACT, electrical:

1% in. lg x % in. wd x

.015 in. thk; A. R. F. Products, Ine. part/

dwg #39A11649.
	Contact clip on i-f step attenuator_
	2Z3194-77



	
	CONTACT, electrical:

% in. lg x 52 in. wd x

% in.

h; Standard

Prod. Co type

Coil

#31B001.
	Makes contact with r-f oscillator

coils.
	2Z3194—78



	
	COUPLING, shaft, rigid: sleeve; one end per

manently attached to one shaft and engaging

the other by means of splined ID; % in. dia.

x %in. lg; A. R. F. Products, Inc. part/dwg

#31A12625.
	CORRECTOR

Couples

panel

shaft to r-f box.
	2Z3273-281



	
	COUPLING,

end

rigid: sleeve;

one

shaft,

permanently attached to one shaft, engag

ing the other by means of splined ID; %¢ in.

dia. x 1%. in. lg; A. R. F. Products, Inc.

part/dwg #31A12687.
	Couples RF SET TO LINE panel

shaft to r-f attenuator shaft.
	2Z3273—282














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	
	COUPLING, flexible:

% in. lg x 2 in. dia o/a;

coupling to allow for linear misalinement of

part/dwg

shafts; A. R. F, Products,

Ine.

#132A12703.
	Conveys a drive from range switch

panel to coil

on

front

turret

r-f box.
	2Z3295-187



	
	COUPLING, flexible: monel spring wire; %

in. lg x % in. dia o/a; coupling to allow for

linear misalinement of shafts; A. R. F. Prod

ucts, Ine. part/ dwg #132A12704.
	Conveys a drive from R-F TUN

ING

knob

panel to

on

front

gang condenser in r-f box.
	2Z3295-186



	
	CRYSTAL UNIT, quartz: 2880 ke nom freq;

Crystal Holder HC-—6/U; 2 pins spaced .482

in. ec to ¢, .050 in. dia x .243 in. Ig; marked

2880 ke; +.005% tol of nom freq over temp

range of —55° to +90° C; AN CR-19/U;

Bliley Elec tyne #CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237—2880



	
	CRYSTAL UNIT, quartz: 4300 ke nom freq;

Crystal Holder HC-6/U; 2 pins spaced .482

in. ¢ to ¢c, solid type, .650 in. dia x .243 in.

lg; marked 4800 ke; +.005% tol of nom

freq over temp range of —55° to +90° C;

AN CR-19/U; Bliley Elec type #CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237—4300



	
	CRYSTAL UNIT, quartz: 4450 ke nom freq;

#HC-6/U;

Holder

Crystal

type

2 pins

spaced .482 in. c to c, solid type, .050 in.

dia x .243 in. lg; marked 4450 ke; +.005%

tol of nom freq over temp range of —55° to

+90° C; AN Crystal Unit CR-19/U; Bliley

Elec type CR-19/U.
	I-f oscillator frequency stabilizing

'

element.
	2X237-4450



	
	CRYSTAL UNIT, quartz:

5000 ke nom freq;

crystal holder; 2 pins spaced .482 in. ¢ to ¢,

solid type .050 in. dia x .243 in. lg; marked

5000 ke; +.005% tol of nom freq over temp

range of —55° to +90° C, AN Crystal Unit

CR-19/U; Bliley Elec type #CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237-5000



	
	CRYSTAL UNIT, quartz:

5350 ke nom freq;

AN Crystal Holder HC-6/U; 2 pins spaced

.482 in. c to ¢, solid type, .050 in. dia x .243

in. lg; marked 5350 ke; +.005% tol of nom

freq over temp range of —55° to +90° C;

AN CR-19/U; Bliley Elec type #CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237-5350



	
	CRYSTAL UNIT, quartz:

15,000 ke nom

freq; AN Crystal Holder HC-—6/U; 2 pins

spaced .482 in. e to c¢, solid type, .050 in.

dia x .243 in. lg; marked 15,000 ke; +.005%

tol of nom freq over temp range of —55°

to +90° C; AN Crystal Unit CR-19/U;

Bliley Elec type #CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237-15000



	
	CRYSTAL UNIT, quartz:

1400 ke nom freq;

AN Crystal Holder HC-—6/U; 2 pins spaced

.482 in. c to c, solid type, .050 in. dia x .243

in. lg; .720 in. wd x .758 in. h x .3465 in. lg

o/a marked 1400 ke; +.005% tol of nom

freq over temp range of —55° to +90° C;

AN CR-19/U; Bliley Elec type #CR-19/U.
	I-f oscillator frequency stabilizing

element.

|
	2X237-1400














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	Opes

oe

By
	CRYSTAL UNIT, quartz: 2000 kc nom freq;

AN Crystal Holder HC-6/U; pin data 2 pins

spaced .482 in. c to c, solid type, .050 in.

dia x .243 in. lg; .720 in. wd x .758 in. h x

.345 in. lg; marked 2000 ke; +.005% tol of

nom freq over temp range of —55° to +90°

AN

CR-19/U;

C;

type

Bliley

Elec

#CR-19/U.
	frequency

Calibrating

oscillator

stabilizing element.
	2X 237-2000



	|

Vine
	CRYSTAL UNIT, quartz:

2515 ke nom freq;

AN Crystal Holder HC-6/U;

2 pins spaced

.482 in. ¢ to ¢, solid type, .050 in. dia x .243

in, lg; .720 in. wd x .758 in. h x .345 in. lg;

marked 2515 ke; +.005% tol of nom freq

over temp range of —55° to +90° C; AN

Crystal Unit CR-19/U;

Bliley Elec type

#CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X237-2515



	MO
	CRYSTAL UNIT, quartz:

2650 kc nom freq;

AN Crystal Holder HC-6/U;

2 pins spaced

.482 in. c to c, solid type, .050 in. dia x .243

in. lg; .720 in. wd x .758 in. h x .345 in. lg;

marked 2650 ke; +.005% tol of nom freq

over temp range of —55° to +90° C; AN

Crystal Unit CR-19/U;

Bliley Elec type

#CR-19/U.
	I-f oscillator frequency stabilizing

element.
	2X 237-2650



	CR1,

CR3,

CR4, CR5
	CRYSTAL UNIT, 1 rectifying:

germanium

type; JAN type N69.
	CR1: R-f output, harmonic ampli

fier, output mixing crystal.

CR3:

I-f monitor

output

level

rectifier.

CR4:

Deviation level rectifying

bridge rectifier.

CR5:

Deviation level rectifying:

bridge rectifier.
	2J1N69



	Cho
	CRYSTAL UNIT, rectifying:

silicon type;

JAN type 1N21B.
	R-f output level monitor rectifier

crystal.
	2J1N21B



	(Jamnits)o.
	CURSOR, INDICATOR:

plexiglas; % in. h

x 4%in. wd x %¢ in. thk o/a; A. R. F. Prod

ucts, Inc. part/dwg #110A11832.
	(1) Hairline to show reading of r-f

output voltage dial.

(2) Hairline for vernier knob to

show reading of frequency dial.
	2Z3599-3



	
	INDICATOR:

CURSOR,

baked

brass;

chinese red enamel; 6% in. lg x 21%» in.

wd x 1% in. h o/a; A. R. F. Products, Inc.

part/dwg #1B12184.
	Hairline to show reading of fre

quency on main dial.
	2Z3599—-4



	
	DRIVE, TUNING: steel; nickel pl; 134 in.

Ig x 25% in. dia; National

Co. Inc. type

#AVD.
	Vernier drive for RF ATTENU

ATOR MICROVOLTS dial.
	223876.152



	
	DRIVE, TUNING: brass, music wire; 24% in.

ee

dia x % in. h o/a; A. R. F. Products, Inc.

part/dwg #1A12032.
	Drive r-f oscillator gang condens

er.
	2Z3876.153



	V1, V2, V4, V5,

V7, V8.

Wim,
	WB

B, electron: oy pe ONTO. sse=
	frequency

V1: Calibrating

audio

amplifier tube.

frequency

V2: Calibrating

audio

output tube.

harmonic

v4: Calibrating

signal

amplifier tube.

V5: Reactance tube modulator.

V7: 1000 cps audio oscillator.

V8: 1000 cps audio oscillator.
	2J6AH6



	2 oo
	UB

E electron aby pone AU feces oan ee
	Crystal calibrating oscillator
	2J12A U7














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	
	ees.

TUBE, electron:

type: 65 Giro. sere.

©
	222.

R-f oscillators.

ot way ot see

ae
	2366



	V9, V12, V13
	te

TUBE, electron:

type 6CAD2

22

a

ee
	V9: A-f output tuber

V12: I-f oscillator tube.

V13: I-f oscillator tube.
	22. 2222 - 2J6C4W



	
	TUBE, electron:
	Full-wave high-vacuum rectifier|
	2J5Y3GT



	
	TUBE, electron:

TUBE, electron: type 6AK6
	Voltage-regulator tube

I-f amplifier output tube
	2J0A2

2J6AK6



	
	FILTER, low pass: 134 in. lg x % in. dia o/a;

A. R. F. Products, Inc. part/dwg #1A1250
	Z1: CR1 mixer output r-f filter|

Z8: CR8 i-f monitor rectifier out

put filter.
	'3Z1892-61



	
	FILTER, low pass: 1% in. lg x 34 in. dia o/a;

A. R. F. Products, Inc. part/dwg #1A12565_
	Z2: R-f box V3 and V4 heater line | 3Z1892-61.1

filter.

Z9 and Z16: R-f box V5 and V6
	



	23, Z4, Zb, Z6
	FILTER, low pass: 1% in. lg x % in. dia o/a;

A. R. F. Products, Ine. part/dwg #1A12509_
	heater line filter.

V3 and

Z3: R-f box

supply filter.

V5 and

V6 plate

Z4: R-f box
	V4 plate- | 3Z1892-61.2



	
	
	supply filter.

Z5: R-f box audio input to modu

lator r-f filter.

Z6: CR2 r-f monitor output filter
	



	
	FILTER, low pass: 1% in. lg x % in. dia o/a;

A. R. F. Products, Inc. part/dwg #1A12507_
	from r-f box.

modulation

External

input

minals filter.
	ter- | 3Z1892-61.3



	
	FILTER, low pass: 5% in. lg x 3% in. wd x 2

in. h o/a; A. R. F. Products, Inc. part/dwg

#1B11741.
	Power line input filter
	3Z1892-61.4



	
	FILTER, low pass: 2 in. lg x 1546 in. dia o/a;

A. R. F. Products, Inc. part/dwg #1A12511.
	Z10: I-f box plate-supply filter|

Z11: I-f box V14 screen-grid sup

ply filter.

V14

box

plate-supply

Z13: I-f

filter.
	3Z1892-61.5



	
	FILTER, low. pass: 1% in. lg x 15%¢ in. dia 0/a;

A. R. F. Products, Inc. part/dwg #1A12514.
	:

I-f box filament supply filter
	3Z1892-61.6



	
	FUSE, cartridge:

1 amp, 250 v; time delay;

¥ in. lg x \% in. dia; Littelfuse Part #313001_
	F1: Power-input line protection|

F2: Power-input line protection.
	3Z2601.16



	
	FUSEHOLDER:

125 v, 15 amp; cartridge

type.
	(1) Fuseholder for Fl1

(2) Fuseholder for F2.

(3) Fuseholder for spare F1.

(4) Fuseholder for spare F2.
	3Z3285-6.7



	
	GASKET: 6 ft lg x %6 in. wd x %e in. h;

A. R. F. Products, Inc. part/dwg #96A12113.
	To prevent stray r-f leakage
	2Z4868.1273



	
	INSERT, electrical connector: 15 male cont

round; straight type; 1% in. lg x

%in. wd x

1%.6 in. h o/a; American

Phenolic

Corp.

type #26-151.
	P7;-R-f box plugsptses=- ase

P9: I-f box plug.
	2Z3035-31



	
	INSERT,

female

connector:

electrical

15

cont, round; straight type; 134 in. lg x % in.

wd x .415 in. h; % in. wd x 1% in. h; Am

phenol type #26—150.
	Front

and

panel

chassis

connect receptacle.
	inter- | 2Z3076—-31



	
	INSULATOR,

round,

phenolic;

disk:

flat

w/fl; Eby type #6146.
	Termingl wnswlstoress esse

ee
	3G280-48



	
	INSULATOR, feedthru: phenolic; thd insert

shape; U. S. Engineering type #1433.
	Voltage test terminal for cathode | 3G290—41

of modulator tube V5.
	



	
	KNOB: round; aluminum, designed to accom

shaft, 44 in. dia; marked in 100 scale divi

Ine. part/dwg

A. R. F. Products,

sions;

#1B12557.
	see

tec ese

Drives\mainidial:
	2Z5822-688














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	aE

ee

Sahn,
	KNOB: round, aluminum; designed to accom | Turns r-f attenuator

shaft, %6 in. dia, A. R. F. Products, Inc.

part/dwg #131A11924.
	
	2Z5822-687



	
	KNOB: round;

shaft, 14 in. dia; A. R. F. Products, Inc.

part/dwg #131B11811.
	zinc-alloy; designed to accom | Turns BAND SWITCH
	2Z5822-686



	(6 units) 2.22
	KNOB: round, zinc-alloy; designed to accom | (1) RF SET TO LINE knob

shaft, 14 in. dia; phosphorescent line mark- | (2) Drives CORRECTOR.

Products,

R.

ing;

A.

F.

Inc.

#131B11708.
	part/dwg | (8) Turns DEVIATION RANGE

switch.

(4) Turns OPERATION switch.

(5) Turns DEVIATION LEVEL

potentiometer.
	2Z5822-685



	(2iunitey soba Ss KNOB: round;
	shaft, 4 in. dia; phosphorescent line mark- | (2) Turns crystal turret.

part/dwg

Products,

A.

R.

F.

ing;

Inc.

#131B11707.
	(6) Turns i-f level potentiometer.

zinc-alloy; designed to accom | (1) Turns i-f attenuator switch|
	2Z5822-684



	DS oe
	LAMP, incandescent: 120 v; 3 w; clear; 1%4in. | 1,000-cycle,

max

Matchless

o/a height;

Electric

Co.

type #386.
	oscillator

resistance.
	stabilizing | 6Z6820-3.1



	It.)

Uae

OP Ao

i
	LAMP, glow: 105-120 v, %s w; miniature | Indicates

bayonet base, clear; GE type #NE51.
	when power

circuit is on.
	in heater | 2Z5888-5



	23
	LAMP LM-52: 6.3 v; .15 amp; clear; GE | POWER ON indication

type #47.
	
	2Z5952



	al
	Sie 2> -SeOeS - LAMP, incandescent:

GE type #328.
	6.3 v; .2 amp; clear; | Illuminates frequency
	2Z5877-12



	26) eee

2G hs
	LAMPHOLDER: accom double cont bayonet | Socket for lamp I 3

candelabra base lamp; % in. lg, % in. dia;

Dialco type #65-10.
	
	2Z8672.79



	Ls) lala

B.Jiaije
	LIGHT,

T-3-14

accom

lamp,

indicator:

miniature bayonet base; 125 v; Dialco type

#95408937.
	| HEATER ON indicator socket for | 2Z5991-163

I 6.
	



	>. bf =.
	LIGHT,

accom

T-3-14

indicator:

miniature bayonet base, 125 v; Dialco type

#95410952.
	lamp, | Socket for I 7
	2Z5991—264



	Rae

2
	LIGHT, panel: 6 v; type T-1-3/4; Grimes Mfg | XI 1: Dial socket for I 1

type #A—5295-6.
	XI 2: Dial socket for I 2.
	2Z5991—265



	eeeeeee- 22.
	LOUDSPEAKER,

dynamic:

coil; 1% in. dia; output transf not included;

13%

% in.

d; Permoflux type

dia,

in.

#W E-2010X0.
	12 ohms voice | Converts calibration beat signals | 6C43-184

to audible sound.
	



	Pls
	METER, modulation: panel mtd; dc; marked | Indicates the amount of deviation | 3F3316-1

"KILOCYCLES

DEVIATION"

0 to 25;

0 to 50; 0 to 100 clockwise; 2.675 in. body

dia, 1.063 in. body d from mtg surface, ex

cluding term., +5% accuracy at full-scale
	of the r-f output signal.
	



	
	reading; 10,000 ohms per v, 100 ua required

for full-scale deflection; Marion Elec Instr,

made to A. R. F. dwg #150B11626.

OSCILLATOR,

subassembly:

c/o one
	6J6 | Provides calibrated r-f output
	2C2798-23



	
	tube, one 12AU7 tube, two 6AH6 tubes, one

coil turret, one attenuator assem, one 2-mc

xtal, associated parts and wiring; 11 in. lg x

6% in. wd x 5% in. h; A. R. F. Products Inc.

part/dwg #H11594.
	
	





* For equipments having serial nuinber 20 or under.










	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	R12, R16, R63-
	RESISTOR, fixed: comp 820 ohms

+10%;

¥, w; JAN type RC20BF821K.
	R12, R16, R63: Cathode-biasing

resistors for calibrated oscillator

tube V3.
	3RC20BF821K



	R93, R94
	RESISTOR, fixed: comp; 270 ohms

+10%;

tol; 4% w; JAN type RC20BF271K.
	R93: Cathode-biasing resistor for

i-f oscillator tube V12.

R94: Cathode-coupling resistor for

i-f ocsillator tube V13.
	3RC20BF271K



	R21, R102
	RESISTOR, fixed: WW; 400 ohms +5%; tol;

4.5 w; JAN type RW30J401.
	R21: Plate load resistor for har

monic amplifier V4.

R102: Plate voltage-dropping re

sistor for r-f oscillator V6.
	3RW21944



	R72, R77, R78,

R80, R82.
	RESISTOR, fixed: comp; 450 ohms +1% tol;

¥% w; Continent Carbon, Inc. type #NF 4%.
	R72:

output

attenuator

I-f

re

sistor.

R77: Ladder attenuator resistor.

R78, R80, R82: Ladder i-f attenu

ator resistor.
	3Z6045—42



	i
	RESISTOR, fixed: comp; 470 ohms

+10%;

yw; JAN type RC20BF471K.
	V5 grid r-f decoupling re

R27:

sistor.

Output

R34:

monitor

level

re

sistor.
	3RC20BF471K



	
	RESISTOR, fixed: comp; 600 ohms

+1%;

4 w; data regarding atypical mfr Concarbon

type #NF ¥.
	modulation

External

input

re

sistor.
	3Z6060-115



	R11, R22, R92,

R98,

R99,

R101, R40.
	RESISTOR, fixed: comp; 1000 ohms

+ 10%;

% w; JAN type RC20BF102K.
	R11: Plate decoupling resistor for

calibrating oscillator V3.

R22: Screen grid dropping resistor

for modulator V5.

R92: Plate decoupling resistor for

i-f oscillator V12.

R98: Screen grid dropping resistor

for i-f amplifier V14.

R99: Plate decoupling resistor for

i-f amplifier V14.

R101: Plate decoupling resistor for

i-f oscillator V13.

R40: Cathode-biasing resistor V7.
	3RC20BF102K



	
	RESISTOR, fixed: comp; 1500 ohms +10%;

16 w; JAN type RC20BF152K.
	Cathode-biasing

resistor for cali

brated a-f amplifier V1.
	3RC20BF152K



	
	RESISTOR, fixed: WW; 1600 ohms +5%; 15

w; JAN type RW20G162.
	R85, R86: Heater resistors

R89: Power supply B+

filter re

sistor.
	3RW25510



	
	RESISTOR, fixed: comp; 2200 ohms +10%;

ow; JAN type RC20BF222K.
	Negative

feedback

resistor

for

1,000-cps oscillator.
	38RC20BF222K



	R68.
	RESISTOR, fixed: comp; 3000 ohms +1%;

4% w; Concarbon type #NF 1/2.
	Deviation range meter attenuating

resistors.
	3Z6300—232



	
	RESISTOR, fixed: WW; 3100 ohms

+5%;

22 w; JAN type RW21G312.
	Power supply bleeder resistor
	3RW 27354

3RC20BF332K



	
	RESISTOR, fixed: comp; 3300 ohms +10%;

%w; JAN type RC20BF332K.

RESISTOR, fixed: comp; 3300 ohms +10%;
	Deviation

meter

limiting

circuit

resistor.

Cathode-biasing
	38RC42BE332K



	R24; R25

R46 through
	2 w; JAN type RC42BE332K.

RESISTOR, fixed: comp; 4700 ohms + 10%;
	bleeder

limiting

resistors for modulator tube V5.

R46: Screen grid dropping resistor
	3RC20BF472K



	R48.
	1% w; JAN type RC20BF472K.
	for 1,000-cps oscillators V7 and

V8.

R47: Plate decoupling resistor for

1,000-ceps oscillator V8.

R48: Plate circuit decoupling re

sistor for 1,000-cps oscillators V7

and V8.
	














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.



	R6, R52, R100
	RESISTOR, fixed: comp; 4700 ohms +10%;

2 w; JAN type RC41BE472K.
	R6: Plate decoupling resistor for

calibrated a-f output and ampli

fier tubes V1 and V2.

R52: Cathode-biasing resistor for

modulator tube V9.

R100: Plate decoupling resistor for
	3RC42BE472K



	
	RESISTOR, fixed: comp; 6000 ohms +1%;
	modulator tube V9.

Deviation range meter attenuating
	3Z6560-87



	R9, R13, R41,

R55.
	% w; Concarbon type #NF 1/2.

RESISTOR,

ohms

comp;

10,000

fixed:

+10%; %w; JAN type RC20BF103K.
	resistor.

R9: Plate dropping resistor, cal

ibrated a-f output V2.

CR1

R13:

mixer

coupling

filter

resistor,
	3RC20BF103K



	
	
	R41: Plate load resistor for 1,000-

eps oscillator V7.

R55: Current limiting resistor for

meter M2.
	



	
	RESISTOR,

ohms

comp;

22,000

fixed:

+10%;

%w; JAN type RC20BF223K.
	Rectifier bridge resistors for meter

M2.
	3RC20BF223K



	
	RESISTOR,

comp;

ohms

33,000

fixed:

+10%; % w; JAN type RC20BF333K.
	Grid leak resistor for r-f oscillator

V6.
	3RC20BF333K



	R8, R15, R17,

R18, R20,

R95.
	RESISTOR,

ohms

comp;

47,000

fixed:

+10%: 4% w; JAN type RC20BF473K.
	R8: Screen grid dropping resistor

for calibrated a-f amplifier V2.

R15: CR1 mixer filter coupling re
	3RC20BF473K



	
	
	sistor.

R17: Grid leak resistor for calibrat

ing oscillator V3.

R18: Grid leak resistor for har
	



	
	
	monic amplifier V4.

R20: Screen grid dropping resistor

for harmonic amplifier V4.

R95: Grid leak resistor for i-f oscil

lator V13.
	



	
	RESISTOR,

comp;

ohms

68,000

fixed:

+10%; 4%w; JAN type RC30BF683K.
	i-f monitor

R71:

CR83

rectifier

filter coupling resistor.

R96: Grid leak resistor for V14.
	3RC20BF683K



	
	RESISTOR,

comp;

ohms

68,000

fixed:

+10%; 2 w; JAN type RC42BE683K,
	Power supply bleeder resistor
	3RC42BE683K



	
	RESISTOR,

ohms

comp;

100,000

fixed:

+10%;

%w; JAN type RC20BF104K.
	R44: Grid leak resistor for 1,000-

cps oscillator V8.

R108: V5 cathode balance current

limiting.
	3RC20BF104K



	
	RESISTOR, fixed: comp; 158,000 ohms +1%;

% w; Concarbon type #NF ¥.
	R38: V7 feedback resistor

R39: V7 grid phase shift resistor.
	3H6715H8-2



	7
	RESISTOR, fixed: comp; 150,000 ohms +10%;

¥%w; JAN type RC20BF154K.
	Plate load resistor for calibrated

a-f amplifier V1.
	3RC20BF 154k



	R3,

R5,
	RESISTOR,

ohms

comp;

470,000

fixed:

+10%; % w; JAN type RC20BF474Kk.
	R1:

Grid leak

resistor

for cali

brated a-f oscillator V1.

R38: Screen grid dropping resistor

for calibrated a-f oscillator V1.
	3RC20BF474hk



	
	
	R5: Grid leak resistor for calibrat

ing amplifier V2.

R50: Grid leak resistor for modu

lated a-f output V9.
	



	
	RESISTOR,

ohms

comp;

680,000

fixed:

+10%; % w; JAN type RC20BF684K.
	Mixer CR1 filtering divider resistor_
	3RC20BF6841x



	
	RESISTOR, variable: WW; 1000 ohms total

+10%; 3 w; CTS type #25 basic.
	Voltage regulator stabilizing resis

tor.
	3Z7310-118





Ref. symbol

Name of part and description

Function of part

Signal Corps stock No.

R43, R107

RESISTOR, variable: 5000 ohms +10%; 4

w; CTS type #35 basic.

Feedback control on

R43:

1,000

CPS oscillator

(V8 and

tubes

V9).

3Z7350-139

R58, R59, R69|

RESISTOR, variable: 10,000 ohms +10%; %

w; CTS type #35 basic.

R107: Hum balance control for V5.

R58, R59:

Deviation meter cali

bration adjustment for bands A

and B.

3Z7410-212

R60, R61, R62|

WW;

RESISTOR,

ohms

20,000

variable:

R69: R-f meter calibrating adjust

ment resistor.

R60, R61, R62: Deviation meter

3Z7420-124

+10%; %w; CTS type #35 basic.

calibration adjustment for bands

C, D and E.

Ole

fryas':

see

eo

WW;

RESISTOR,

ohms

variable:

10,000

+10%; 2 w; CTS type #252 basic, per

A. R. F. Products, Inc. part/dwg #193A11580.

DLV

see

2a

5.

BR aresistors=

3Z7410-213

V6

WW;

RESISTOR,

ohms

10,000

variable:

+10%; 2 w; CTS type #252 basic, per A. R.

F. Products, Inc. part/dwg 193 X 11581.

Grid bias resistor for modulator

tube V5.

3Z7410-214

Gy.

RESISTOR, variable: 25,000 ohms +10%; %

w; CTS type #35 basic.

Calibrating resistor M2

3Z7425-116

RT1|

RESISTOR, thermal: amperite 9-4, T9 bulb,

414, in. lg o/a, 7 w.

V6

V5

and

Provides

filament

voltage regulation.

mcOmnAg.

RESISTOR, variable: 100,000 ohms +10%;

\% w; CTS type #35 basic.

R70: I-f output meter calibrating

resistor.

3Z7480-214

E8,

E9,

through E16,

E11 | SHIELD, electron tube: 1% in. lg, .810in. ID;

JAN type TS102U02.

R49: Plate loading for V8.

E8: Tube shield for electron tube

Vi.

2Z8308-276

E18 through

E20.

E9: Tube shield for electron tube

V2:

E11: Tube shield for electron tube

V4.

E12: Tube shield for electron tube

V5.

E13: Tube shield for electron tube

V6.

E14: Tube shield for electron tube

V7.

E15: Tube shield for electron tube

V8.

°

E16: Tube shield for electron tube

V9.

;

E18: Tube shield for electron tube

Vaio.

E19: Tube shield for electron tube

V13.

E20: Tube shield for electron tube

SHIELD, electron tube: 11% in. lg, .950 in.

V14.

ooo

Tubeishield for W335.)

er a

|

2Z8304.183

eee

ID; JAN type TS103U02.

SHIELD, electron tube: 2% in. lg, .930 in.

Tube.shield for, Vill.

-

2Z8304.172

OD; JAN type TS102U03.

SHUTTER,

aluminum

248-T3

dull

dial:

5% in. dia.

black anodized:

1'%2 in. thk;

marked band designations A, B, C, D, and

Designed to cover unused portion

of main dial scale.

2Z8278-1

E and corresponding freq ranges in me;

A.

R. F. Products, Inc. part/dwg #220B12169.

SOCKET, crystal: % in. lg x %in. wd x 1%2 in.

h; EBY part #9006.

Socket for crystal Y10

2Z8761-60










	Ref. symbol |
	Name of part and description
	Function of part
	Signal Corps stock No.




	XV2,

evils

XV

AVS,
	SOCKET, electron tube: miniature size; JAN

type TS102P01.
	_ sa Steen

XV: Socket for'V 124

XV2: Socket for V2.
	2Z8677.171



	through
	
	XV4: Socket for V4.
	



	XV11

XV9,
	
	XV7: Socket for V7.
	



	through
	
	XV8: Socket for V8.
	



	XV14.
	
	XV9: Socket for V9.
	



	
	
	XV11: Socket for V11.
	



	
	
	XV12: Socket for V12.
	



	
	
	XV13: Socket for V13.
	



	
	
	XV14: Socket for V14.
	



	
	SOCKET,

jumbo miniature;

electron

tube:

JAN type TS103P01.
	eS

Socket for Vo 22 C2

set.
	2Z8679.30



	a Vb eV bee ce
	SOCKET,

miniature

electron

tube:

size;
	eee

V5: Socket for V5" 2. 20

2 5
	2Z8677.99



	
	JAN type TS102C01.

SOCKET, electron tubes: medium octal size;
	XV6: Socket for V6.
	



	XV10,

XC6,
	
	XV10: Socket for tube

M10
	2Z8678.327



	XC37.
	JAN type TS101C01.
	XC6: Socket for C6.
	



	
	
	X C37: Socket for C37.
	



	|
	SPRING: % in. lg, %« in. OD; A. R. F. Prod

ucts, Inc. part/dwg #208A11527.
	Provides spring force for spur and

rack gear assembly in r-f attenu
	2Z8877.756



	
	SPRING, helical torsion: 2% in. lg x % in. wd
	ator plunger drive.
	



	
	x %q4 in. h; A.R.F. Products, Inc. part/dwg

#208A11984.
	Holds lever arm against the cam of

main dial.
	2Z8877.757



	
	SPRING, helical compression:

!%6 in. lg x
	Holds center part of coupling in
	2Z8877.758



	
	%ein. wd x 2%in. hh; A. R. F. Products, Inc.
	
	



	
	part/dwg #208A12219.
	position.
	



	
	SPRING, helical compression: %.5 in. x %, in.

ID;

part/dwg

Products,

A.

R.

F.

Inc.

#208A12673.
	Maintains

tension on special at

tenuator switch.
	2Z8877.784



	
	SPRING:,1% in. lg x % in. wd x .010 in. thk;

Inc. part/dwg #208A

A. R. F. Products,
	Provides pressure on crystal turret

detent arm for positive location.
	2Z8877.759



	
	11725.
	
	



	
	SWITCH, .push:

DPDT;

normally

open;
	Connects 1-volt position in i-f at
	3Z9824-20



	
	11%» in. lg x 1 in. wd x .3812 in. hh; A. R. F.
	tenuator.
	



	
	Products, Inc. part/dwg #212A11622.
	
	



	
	SWITCH,

one sect.; 3 positions; 3

rotary:

poles. one throw; %6 in. lg excluding bracket

and shaft x 1% in. wd x 144 in. h; A. R. F.
	DEVIATION RANGE switch
	3Z9825-110.3



	
	Products, Inc. part/dwg #212A11627.
	
	



	
	SWITCH, rotary: wafer; 1 sect.; 6 positions;

1%6 in. lg x 1%6 in. wd x %¢@ in. thk; A. R. F.
	band

Individual

deviation

cor

rection switch.
	3Z9825-110.4



	
	Products, Inc. part/dwg #212A11985.
	
	



	
	SWITCH, rotary: wafer; 4 sect.; 6 positions;
	OPERATION switchsesocee seeee
	3Z9825-110.5



	
	1% in. lg x 1% in. wd x 2% in. thk; A. R. F.
	
	



	
	Products, Inc. part/dwg #212A11547.
	
	



	
	SWITCH, rotary: wafer; 1 sect.; 11 positions;
	1521S. eee

I-fcirenit SWiItCD s= =
	3Z9825-110.6



	
	1% in. lg x 1%in. wd x % in. h; shorting type
	
	



	
	contacts; A. R. F. Products, Inc. part/dwg
	
	



	
	#212A11503.
	
	



	
	SWITCH, rotary: wafers; 1 sect.; 12 positions,

1% in. lg x 1%in. wd x 4¢in h; Oak Mfg Co,

part/dwg

Products,

R.

per

A.

F.

Inc.
	ete

[-f circuiu sWwiteh.

220 soo e
	3Z9825-110.7



	
	#212A11504.
	
	



	
	SWITCH, toggle: DPDT; 30 amp, 250 v a-c;
	POWER ON-OFF switch
	3Z9863-52N



	
	JAN type SF52N.
	
	



	
	SWITCH, toggle: 4PDT; 20 amp, 125 v a-c;
	see

Power, 119 00 200 Volts.

22.
	3Z9849.218



	
	CH type #7665-K3.
	
	














	Ref. symbol
	Name of part and description
	Function of part
	Signal Corps stock No.




	1

5
	TRANSFORMER,

step-down

power,

115 or 230 v a-c, 50-1000 cyc; 3

step-up:

output wdg—No. 1 secd 600 v, .1 amp d-c;

No. 2 secd 13 v, 5 amp, tapped at 6.3 v;

No. 3 secd 5 v, 2 amp; A. R. F. Products,

Inc. part/dwg #2344531.
	and | Plate and filament supply
	2Z9621-435



	iBeaset
	TRANSFORMER, AF: 50,000 ohms pri, 12 | Speaker output transformer

ohms seed; +2 db from 500 to 2000 cps;

part/dwg

Products,

A.

R.

F.

Ine.

#234A11532.
	
	22Z9632.669



	Mises
	VOLTMETER: panel mtd; de; marked I. F. | To read the output voltage of r-f | 3F7941A1

MICROVOLTS 0-1.1 ew, graduated in in-

RF

SET

TO

marked

crements

of %o0,

LINE; +5% accuracy at full scale reading;

33,333 ohms per v; 30 wa required for full

A. R. F. Products,

scale deflection;

Inc.

part/dwg #150B11625.
	power.
	





[image: Figure, page 131]
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