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CHAPTER 1 INTRODUCTION

This technical manual contains instructions for the installation, operation, maintenance, and repair of Radio Receiver R-388/URR. Two appendixes covering a list of references and an identification table of parts, are also provided at the back of the manual.

The following forms will be used for reporting unsatisfactory conditions of Army matériel 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 AGO 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. USAF Form 54 (Unsatisfactory Report) will be filled out and forwarded to Commanding General, Air Matériel Command, Wright-Patterson Air Force Base, Dayton, Ohio, as prescribed in AFR 65-26.

	d. DA AGO 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.

	e. DA AGO 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.

	f. Use other forms and records as authorized.







Section Il. DESCRIPTION AND DATA

a. Radio Receiver R-888/URR is a communications receiver, having exceptional frequency stability and calibration accuracy. The receiver covers the frequency range from .5 to 30.5 mc (megacycles). Although useful as a general purpose communications receiver, its accuracy and stability make it especially useful where it is desired to receive known frequencies without searching or frequent readjustment, and for the reception of frequency-shift keying transmissions. It is, therefore, particularly adaptable to the reception of radioteletype signals.


	b. The receiver is intended for use as part of fixed or mobile installations. See the appropriate instruction book for complete details on each application.

	c. Figure 2 is a simplified block diagram of the receiver in use and shows the minimum additional equipment required for operation.

	d. Figure 3 is a simplified block diagram of the receiver in use with Radio Set AN/GRC-26A for the reception of radioteletype signals.



a. Performance.

Frequency range___.5 mc to 30.5 me.

[image: Figure, page 13]

Figure 42. Radio receiver R-388/URR, over-all schematic.





CHAPTER I INTRODUCTION


Section I. GENERAL


1. Scope

This technical manual contains instructions for the installation, operation, maintenance, and repair of Radio Receiver R-3888/URR. Two appendixes covering a list of references and an identification table of parts, are also provided at the back of the manual.



2. Forms and Records

The following forms will be used for reporting unsatisfactory conditions of Army matériel 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 AGO 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. USAF Form 54 (Unsatisfactory Report) will be filled out and forwarded to Commanding General, Air Matériel Command, Wright-Patterson Air Force Base, Dayton, Ohio, as prescribed in AFR 65-26.

	d. DA AGO 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.

	e. DA AGO 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.

	f. Use other forms and records as authorized.









Section Ii. DESCRIPTION AND DATA


3. Purpose and Use

a. Radio Receiver R-388/URR is a communications receiver, having exceptional frequency stability and calibration accuracy. The receiver covers the frequency range from .5 to 30.5 me (megacycles). Although useful as a general purpose communications receiver, its accuracy and stability make it especially useful where it is desired to receive known frequencies without searching or frequent readjustment, and for the reception of frequency-shift keying transmissions. It is, therefore, particularly adaptable to the reception of radioteletype signals.


	b. The receiver is intended for use as part of fixed or mobile installations. See the appropriate instruction book for complete details on each application.

	c. Figure 2 is a simplified block diagram of the receiver in use and shows the minimum additional equipment required for operation.

	d. Figure 3 is a simplified block diagram of the receiver in use with Radio Set AN/GRC-26A for the reception of radioteletype signals.





4. Technical Characteristics

a. Performance.

Frequency range___.5 mc to 30.5 me.

[image: Figure, page 15]

Figure 2. Receiver in use, simplified block diagram.










	Receiver
	type Single, double, or triple con

version superheterodyne.
	Spurious signal

responses.
	Down at least 50 db.




	Types of reception_Voice,

/

Number of tubes18.
	I-f frequency 500 ke (kilocycles).

c-w

(continuous-

wave),

frequency

and

shift.

Duning {es See Linear, divided into thirty
	Ave

(automatic

volume control).
	Less than 4-db increase in

audio power output with

an increase in r-f (radio

frequency) signal from 5

125,000

(micro

uv

to



	22.

Calibration
	1-me tuning steps.

Direct reading in me and

ke.
	Noise limiter Series
	volts).

type ahead

of first

audio stage, effective for

c-w operation.



	Method of
	Built-in crystal oscillator
	
	Output impedances_4- and 600-ohm impedances.



	calibration.
	(100 ke).
	Audio-frequency
	With 1,000 cps

(cycles per



	Calibration pointsEvery 100 ke.
	
	response.
	second)

reference,

re
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	stability within

1
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ke

for

condi

tions; within 2 ke for ex
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A-m _ (amplitude
	
	down

more
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not

than 8 db at 200 cps, and

not more

than

7 db at

2,500 eps.



	Sensitivity
	- modu

signal input of 5

lated)

(microvolts)

maxi

uv

mum required to produce

mw _ (milliwatts)

500
	Antenna input

impedance.
	Unbalanced to match short

whip antenna

(50 ohms,

pf

(micromicro

100

farads) ).



	
	power output at a signal
	Power require-
	85 watts at 115 or 230 volts,



	
	plus-noise to noise ratio
	ments.
	45 to 70 eps.



	
	of 10 to 1.
	Weight.

Aes!
	tea 35 pounds.



	
	Selectivity Approximately 6 ke at 6 db

down, and not

(decibels)
	b. Tuning Steps.
	



	
	greater than 20 ke at 60

down
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(total
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	Coverage
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width)

resonant
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CD
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	filter in operation, at 6 db
	INGe) 80 oe

Nora)
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2.5 to

3.5

7s)

3:5''to



	
	down, the bandwidth may
	Nos of
	"4.5

eee

ee

28).

De

4.5 to

5.5



	
	be varied from approxi
	Noa'6 (2
	ee

COC nya

ee 5.5 to

6.5

eee



	
	mately .2 ke to 2.0 ke.
	INO 7 SS he
	ae

6.5 to

17.5
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d. Tube Table.



5. Packaging Data

Radio Receiver R-388/URR and its spare parts are packed for export shipment in a wooden box. Between the receiver and wooden box, protection from water, moisture, and vapors is obtained by two barrier packages and two cartons. The arrangement of these protective layers is shown in figure 7. The front panel of the receiver is protected by a padded wooden frame. All sides of the receiver are padded with corrugated cardboard. Bags of silica gel are placed within the inner covering of the receiver to absorb any moisture locked in when the receiver is packed. A separate carton contains the spare parts, all of which are packed individually.



6. Description of Receiver

(figs. 4 and 5)

a. Radio Receiver R-388/URR is an 18-tube superheterodyne receiver for receiving a-m phone signals and c-w signals in the frequency | range of .5 mc to 30.5 me. The tuning range is divided into thirty 1-mc tuning steps which are selected by the BAND CHANGE knob at the lower right end of the receiver. Each change of band causes a different slide-rule type scale, graduated in tenths of megacycles, to appear in the upper MEGACYCLES dial opening. The center knob is the main tuning control, and it turns the KILOCYCLES dial which is visible through the lower opening. This dial is graduated in 1-ke intervals, and rotates exactly 10 times while the slide-rule MEGACYCLES dial is covering 1 mc. Frequency is read by adding the readings of both dials.

b. The receiver is constructed as a panel and shelf assembly for rack mounting. Top and bottom covers on the chassis protect it from dust.

c. Headphone and speaker jacks are provided at the lower left corner of the front panel. In addition, both 4- and 600-ohm output terminals are provided at the rear of the chassis.

d. The receiver has a 100-kce crystal calibration oscillator which enables checking dial calibration every 1/10-mc interval throughout the tuning range. Intermediate dial readings are within 300-cycle accuracy.

e. A coaxial antenna input connector and a coaxial connector for tapping the i-f output are also provided at the rear of the chassis.

f. A second terminal board on the rear of the chassis permits connection of an external cir cuit to control the built-in remote-disabling relay.

g. Power is applied through the cord extending from the rear of the chassis, with an overload protection fuse for the power input circuit also located at the rear of the receiver.



7. Running Spares

A group of running spares is supplied with the receiver to provide replacements for all normally expendable items, such as tubes, pilot lamps, and fuses. The following is a list of running spares:

1 tube, type 5V4G.

1 tube, type 6AK5.

1 tube, type 6AQ5.

1 tube, type 6BA6.

1 tube, type 6BE6.

1 tube, type 12AU7. 1 tube, type 12AX7.

1 tube, type OA2.

5 fuses, cartridge type, 1 ampere, 250 volts.

1 lamp, Mazda No. 47.

[image: Figure, page 18]
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Figure 4. Radio Receiver R-388/URR, front view.

[image: Figure, page 19]

Figure 5. Radio Receiver R-388/URR, rear view.

of Radio Receiver R-388/URR, but it is necessary for its operation. c. A headset or a loudspeaker of suitable a. A suitable antenna for the reception of | impedance. 500-ke to 30.5-me signals, either single wire or d. A standard cabinet rack for mounting the doublet, and a good ground connection where receiver. possible.


	8. Additional Equipment Required b. A 115- or 230-watt source of a-e (alternating current), capable of providing at least The following material is not supplied as part 80 wits OP Owen

	




	











CHAPTER 2 — OPERATING INSTRUCTIONS


Section I. SERVICE UPON RECEIPT OF RADIO RECEIVER R-388/URR


9. Siting

(fig. 6)

The best location for radio equipment depends on the tactical situation and local conditions, such as the following: possible installation in a vehicle, the terrain, the type of housing avaHable, the need to house the equipment where it cannot be seen, and the need of easy access to messengers. Best reception is obtained when the antenna is located in an open area with no large structures nearby which may cause attenuation of incoming signals. Avoid operation near steel structures. Choose, if possible, a location on a hilltop or elevation.



10. Uncrating, Unpacking, and Checking New Equipment

Note.—For used or reconditioned equipment, refer to paragraph 13.

a. General. Equipment may be shipped in oversea packing cases (b below) or in domestic packing cases (e below). When new equipment is received, select a location where the equipment may be unpacked without exposure to the elements and which is convenient to the permanent or semipermanent installation of the equipment. Aside from checking to make sure that all carrying cases are present and that the equipment is undamaged, no special unpacking and uncrating procedures are necessary for equipment shipped in carrying cases.

Caution: Be careful in uncrating, unpacking, and handling the equipment; it is easily damaged. If it becomes damaged or exposed, a complete overhaul might be required or the equipment might be rendered useless.

b. Step-by-Step Instructions for Uncrating and Unpacking Export Shipments (fig. 7).


	(1) Place the packing case as near the operating position as convenient.

	(2) Cut and fold back the steel straps.

	(3) Remove the nails with a nail puller. Remove the top and one side of the packing case. Do not attempt to pry off the sides and top; this may damage the equipment.

	(4) Remove the waterproof metal container or moistureproof barrier and any excelsior or corrugated paper covering the equipment inside the case.

	(5) Remove the equipment from its inner case and place it on the workbench or near its final location.

	(6) Inspect the equipment for possible damage incurred during shipment.

	c. Opening Cardboard Carton and Waterproof Barrier. No special instructions are needed for opening the waterproof paper barrier and removing the equipment from the cardboard carton.

	d. Checking. Check the contents of the carton against the master packing slip. Check for broken tubes and check that tubes and crystals are inserted in the correct positions (par. 11).

	e. Unpacking Domestic Packing Cases. Radio equipment may be received in domestic packing cases. The instructions given in b above also apply to unpacking domestic shipments. Cut the metal bands. Open the cartons that protect the equipment; or, if heavy wrapping paper has been used, remove it carefully and take out the components. Check the contents of the packing case against the master packing slip.



Note.—Save the original packing cases and containers for both export and domestic shipments. They can be used again when the equipment is repacked for storage or shipment.

[image: Figure, page 21]

Figure 6 Siting, good and bad locations.

[image: Figure, page 22]

Figure 7. Packaging and packing of Radio Receiver R-388/URR.

[image: Figure, page 23]

T™M85 4-8

Figure 8. Radio-Receiver R-388/URR, tube location diagram.



11. Installation

To install Radio Receiver R-388/URR, proceed as follows:

a. Before installing the equipment, check the tubes. Remove the top dust cover from the chassis by removing the three screws which hold the dust cover to the rear of the chassis. A Phillips-head screw driver is mounted on the outside of the dust cover at the rear of the receiver (fig. 5). Check all tubes and crystals that they are in the correct sockets (fig. 8) and that none are broken. Note that all tubes except V115 are held in place by means of standard tube shields of the bayonet mounting type. Tube V115 and crystal Y111 are held in place by a strap and wingnut as shown. After check ing, replace the dust cover by first mating the three cut-outs along the upper edge of the dust cover with the three studs on the chassis, and then replacing the three hold- down | screws on the back.


	b. Check the 114-ampere fuse mounted in the fuseholder at the rear of the chassis.

	c. The radio receiver is intended for mounting in a standard rack mounting. The front panel is 19 inches wide and 101% inches high, and is slotted for mounting screws at points 114, 334, 634, and 9 inches from the bottom. A depth of 1314 inches must be available. For complete instructions on the installation of the receiver as part of complete radio sets, see the instruction book covering the particular set.





12. Connections

When the radio receiver is to be installed as part of a particular unit, make all connections as described in the instruction book covering that set. When the radio receiver is to be used independently, make connections (figs. 3 and 9) as follows:


	a. Antenna Connection.

	(1) Connect the antenna and ground, by means of a coaxial cable and connector, to the ANTENNA jack (J101) on the rear of the receiver.




	(2) If the receiver is to be operated in conjunction with a transmitter, the receiver disabling relay (terminals 1 and 2 of E101) should be connected to the transmitter in such a way that the relay is energized by a 12-volt de (direct current) when the transmitter is radiating.




	b. Power Connection.

	(1) The input power connection is made







	with the cord and plug (P101) which is permanently attached to the rear of the receiver chassis. Connection to a source of 115-volt 45- to 70-cycle ac should be made.

	(2) If it is required to operate the receiver on 2380-volt 45- to 70-cycle ac, the leads from the power transformer (T108) will have to be reconnected inside the receiver as follows:

	(a) Disconnect transformer leads No. 2 and 3 from the input cord and power switch (S113), respectively, but leave leads No. 1 and 4 connected.




	(6) Connect leads No. 2 and 8 together, solder, and cover the splice with electricians tape.




	c. Speaker Connection.

	(1) A speaker or an audio line, with approximately 600 ohms input impedance can be connected by means of






[image: Figure, page 24]

Figure 9. Radio Receiver R-388/URR, rear view, showing connections.

a standard cord and plug at the SPEAKER jack (J102) on the front panel. It can also be connected at the 600-ohm and ground terminals of the AUDIO terminal board (E102) at the rear of the receiver.


	(2) A speaker with a 4-ohm voice coil can be connected only by means of the 4-ohm and ground terminals of the AUDIO terminal board.

	d. Headphones Connection. Headphones of 600 or more ohms impedance can be connected by means of a standard cord and plug at the PHONES jack (J103) on the front panel.

	e. I-F Output Connection. When radioteletype reception is desired, connection to the radioteletype converters can be made by plugging in a 70-ohm coaxial cord and connector at the IF OUTPUT jack (J104) on the rear of the receiver. The radioteletype converter must be



capable of being tuned to the receiver 500-kce intermediate frequency.



13. Service Upon Receipt of Used or Reconditioned Equipment


	a. Follow the instructions in paragraph 10 for uncrating, unpacking, and checking the equipment.

	b. Check the used or reconditioned equipment for tags or other indications pertaining to changes in the wiring of the equipment. If any changes in wiring have been made, note the change in this manual, preferably on the schematic diagram.

	c. Check the operating controls for ease of rotation. If lubrication is required, refer to the lubrication instructions in paragraphs 30 through 32.

	d. Perform the installation and connection procedures given in paragraphs 11 and 12.






Section Il. CONTROLS AND OPERATION UNDER USUAL CONDITIONS


14. Controls and Their Use

(fig. 10)

Table I lists the controls of the radio receiver and indicates their functions.

Table I. Controls








	Control
	Function




	OFF-STANDBY

ON switch (S118)
	In OFF position, opens primary

power circuit to turn equipment

In STANDBY

off completely.

transformer

position,

excites

producing

and

plate

filament

voltage but does not apply plate

or screen

voltage to three i-f

thereby

amplifier

tubes,

dis

In ON position

abling receiver.

REMOTE

(provided

relay

is

not energized)

receiver is com

pletely operative.



	RF GAIN (R148)
	Varies amount of fixed bias on r-f

amplifier and three i-f amplifier

tubes.



	AUDIO GAIN

(R154)
	Controls audio power output.



	BAND CHANGE

knob
	Band selector.

Switches coils, ca

tuned

pacitors,

crystals,

cir

MEGA.

and

tubes,

cuits,

CYCLES scale as required for

Each

each of 30 tuning steps.

half-revolution

introduces

an

other 1-mc tuning step.
















	Control
	Function




	MEGACYCLES

seale
	me

nearest

Indicates

tenth

to

(100 ke) the frequency to which

Graduated in

receiver is tuned.

of 1/10 mc each,

10 divisions

each division corresponding to

one full turn of KILOCYCLES

The 1.5- to 2.5-me

dial knob.

and 2.5- to 3.5-me band gradua

tions are printed in red to indi

cate that the red scale on the

KILOCYCLES

must

be

dial

used when operating on these

bands.
	
	
	
	



	KILOCYCLES

dial knob
	Main tuning control.

Moves indi

MEGACYCLES

cacor

across

scale and turns KILOCYCLES

MEGACYCLES scale in

dial.

dicator moves one division for

each full turn

(100 divisions)

of KILOCYCLES dial.
	
	
	
	



	KILOCYCLES

dial
	Indicates tens and units figures,

in ke, of frequency to which re

Combined with.

ceiver is tuned.

reading of MEGACYCLES dial

frequency

tuned

gives

in ke.

For example, a reading of 14.1

on MEGACYCLES

dial and a

reading of 78 on KILOCYCLES

dial indicates the frequency is

14,178 ke. There are two scales
	
	
	
	














	Control
	Function
	Control
	Function




	
	of 100 graduations each, run

ning in opposite directions, one

The red

red, the other black.
	
	filter is in circuit, with its selec

becoming

progressively

tivity,

sharper at higher numbers.



	ZERO ADJ. knob
	scale is used only for the 2.5- to

1.5-me and 38.5- to 2.5-me tuning

steps.

KILO

Moves

indicator

line

on

CYCLES dial a few divisions in
	CRYSTAL FILTER | Used

PHASING knob

(capacitor C188)
	unwanted

attenuating

for

heterodyne

frequencies.

Raises

or lowers, slightly, the rejection

slot of the crystal filter.



	
	either direction for calibration

purposes.
	METER INPUT

OUTPUT toggle
	OUTPUT

connects

In

position,

meter to measure audio power



	BFO OFF-ON

switch

CALIBRATE

OFF-ON switch

(S118)
	OFF

In

position,

shorts

screen

voltage of V114 to ground.

In ON position, 100-ke crystal os

cillator V104 is operative for

calibration purposes.
	switch (S117)
	INPUT

output.

In

position

connects meter as an S meter.

momentary

Switch

action

is

type with INPUT as the nor

mal position.



	AVC OFF-ON

switch (S115)

LIMITER OFF-ON

switch ($116)
	In ON position, AVC is operative.

|In ON position, automatic

noise

limiter is operative.
	CAL. screw (C224)
	| Screw-driver adjustment for pre

cise adjustment of crystal cali

bration to 100 ke.



	CRYSTAL FILTER

SELECTIVITY

switch (S114)
	|In position 0, crystal filter is not

used and selectivity is broadest.

In positions 1 through 4, crystal
	
	BFO PITCH control | Adjusts the pitch of incoming c-w

operator

signals

the

to

suit

(BFO ON).



	
	
	
	INPUT-OUTPUT

METER





[image: Figure, page 26]

Figure 10. Radio Receiver R-388/URR, front panel.













	Control
	Function
	



	Jacks and terminals
	
	
	
	
	
	




	ANTENNA jack

(J101)
	Connects antenna.
	
	
	
	
	



	REMOTE terminal

strip (E101)
	Connects disabling relay with 12-

volt d-c source.



	IF OUTPUT jack

(5104)
	Connects i-f output to dual diver

sity unit for reception of radio

teletype signals.
	
	
	
	
	



	AUDIO terminal

strip (E102)
	Provides

connection

loud

for

speaker.
	
	
	
	
	



	FUSE (F101)
	1%-ampere

fuse

cartridge

in

series with a-c line.
	
	
	
	
	







15. Starting Procedure

a. Preliminary. Set the front panel controls as follows:




	Control
	Position




	RF GAIN
	Between 7 and 9.



	AUDIO GAIN
	Between 1 and 2.



	BAND CHANGE knob
	To band desired.



	BFO OFF-ON switch
	OFF.



	CALIBRATE OFF-ON switch
	OFF.



	AVC OFF-ON switch
	ON.



	LIMITER OFF-ON switch
	OFF.



	CRYSTAL FILTER SELECTIVITY 0.
	



	switch
	



	CRYSTAL FILTER PHASING
	Alined with mark





control on panel.

b. Starting.


	(1) Turn OFF-STANDBY-ON switch to ON.

	(2) Turn AUDIO GAIN control clockwise until noise or signal is heard. If there is no response, refer to paragraph 36.





16. Types of Operation


	a. Radio Telegraph Reception.

	(1) Place BFO switch to the ON position.




	(2) Turn BFO PITCH control to midposition.




	(3) Carefully set KILOCYCLES control to frequency of desired signal. If c-w signal is present, the beat note will vary as the exact frequency is approached. Tune for zero beat.




	(4) Turn BFO PITCH control to position 1, 2, 3, or 4 as required to produce a desirable operating tone or to make signal readable above interference or unwanted signals on adjacent frequencies.







	(5) Throw LIMITER switch to ON position.

	(6) Throw AVC switch to ON position.

	(7) Readjust AUDIO GAIN and RF GAIN controls to give suitable volume and best signal-to-noise ratio. Refer to paragraph 36.

	(8) If unwanted heterodynes interfere with the signal, move CRYSTAL FIL-TER PHASING control back and forth until a setting is found for which the heterodyne is most attenuated. (The control will have to be moved farther for low-frequency heterodynes than for high ones.)

	b. Tone or Voice Reception.

	(1) Carefully set KILOCYCLES control to frequency of desired signal. If tone or voice signal is present, tune for loudest or least distorted signal.




	(2) Turn CRYSTAL FILTER SELEC-TIVITY control to a higher position only if necessary to minimize interference from unwanted signals on adjacent frequencies.




	(3) Throw LIMITER switch to ON position only if noise of the impulse type is being picked up.




	(4) Readjust AUDIO GAIN and RF GAIN controls to give suitable volume and best signal-to-noise ratio.




	(5) If unwanted heterodynes interfere with the signal, move CRYSTAL FIL-TER PHASING control back and forth until a setting is found for which the heterodyne is most attenuated.




	c. Making Frequency Measurements. To determine accurately the frequency of an unknown signal or to make any frequency measurement, proceed as follows:

	(1) Calibrate the receiver in accordance with the instructions given in para- . graph 176.




	(2) Leave BFO switch at ON, and do not move BFO PITCH control after calibrating.




	(3) Tune in the signal. A beat note should be audible as the exact frequency of the signal is approached. Using only the KILOCYCLES control, tune for zero beat.






(4) The receiver is now tuned to the exact frequency of the signal that can be read on the dials.



17. Calibrating Receiver

a. Although the over-all tuning accuracy of the receiver is within about 1 kc, every 100-ke portion of the tuning range can be individually calibrated to an accuracy of about 300 cycles by means of the built-in 100-kc crystal oscillator _ and the ZERO ADJ. knob of the tuning dial. This oscillator emits a fundamental frequency of 100 ke and also every harmonic, 200 ke, 300 ke, etec., that is needed to cover the frequency range of the receiver. Three methods of calibrating the receiver can be used.

b. Use the following procedure to calibrate any portion of the tuning range:


	(1) With the receiver on but the antenna disconnected, turn the dials to the nearest frequency which is an exact multiple of 100 ke in the range it is desired to calibrate. (For example, if it is desired to calibrate for a frequency of 14,230 ke, turn the dials to 14,200 kc.)

	(2) Turn the BFO switch to the ON position and set the BFO PITCH control to line up exactly with the index on the panel.

	(3) Turn the CALIBRATE switch to ON. A beat note should be audible.

	(4) Turn the KILOCYCLES control so that zero beat is obtained. Do not touch the BFO PITCH control.

	(5) Turn ZERO ADJ. control to move the dial indicator until it lines up exactly with 0 on the KILOCYCLES dial. The dial will now read accurately in this region.

	c. To adjust the 100-ke calibration crystal to exact frequency against standard frequency transmissions, such as those from station WWV (Bureau of Standards radio station located in Washington, D.C. (but only for frequencies which are exact multiples of 100 kc)), use the following procedure.

	(1) With the receiver on and the antenna connected, tune in the standard frequency signal. The BFO switch should






be at ON and the BFO PITCH control knob marker position set to coincide with the panel mark. Using the main tuning knob, tune the WWV signal to zero beat.


	(2) Do not change the BFO PITCH and main tuning knob positions. Turn the CALIBRATE switch to ON.

	(3) If an audio signal is heard, carefully adjust the screw-driver CAL. adjustment for zero beat. The 100-ke signal harmonic is now exactly on frequency.

	d. To avoid the necessity of recalibrating a frequency range every time it is used, the lower edge of the opening for the KILOCYCLES dial is engraved with a 10-division scale. By making a record or log of the calibrated position of the hairline for any frequency range, the hairline can be reset to the same position without calibrating whenever the receiver is again tuned to the same frequency range.





18. Zeroing Meter

To zero-set the meter for use as an input meter, proceed as follows.


	a. Turn the receiver on.

	. Place the BFO switch in the OFF position.

	. Turn the AVC switch ON.

	. Turn the CALIBRATE switch to OFF.

	. Turn the RF GAIN control to position 10. eo Qos

	f. Short circuit the antenna terminals, and turn METER ZERO control R140 (on receiver chassis) until the INPUT meter reads zero.





19. Stopping Procedure

To turn off the receiver, turn the OFF-STANDBY-ON switch to OFF.



20. Operating Precautions and Notes

The following notes will aid the operator in securing maximum performance from the receiving equipment.


	a. The AVC control should be in the ON position for practically all reception. However, it may be turned off for c-w reception if desired.

	b. For the best reception of weak keyed signals through noise picked up on the antenna or generated in the receiver, set the RF GAIN control to a higher number and reduce the set-



ting of the AUDIO GAIN control to give the desired audio output level. The LIMITER control should be in the ON position.

c. For the reception of phone or voice signals, keep the AVC control on and place the RF GAIN control as high as possible; use the AUDIO GAIN control to vary the output level in the loudspeaker or headset.




Section III. OPERATION UNDER UNUSUAL CONDITIONS


21. General

The operation of Radio Receiver R-388/URR may be difficult in regions where extreme cold, heat, humidity and moisture, sand conditions, etc., prevail. In the following paragraphs instructions are given on procedures for minimizing the effect of these unusual operating conditions.



22. Operation in Arctic Climates

Subzero temperatures and climatic conditions associated with cold weather affect the efficient operation of the equipment. Instructions and precautions for operation under such adverse conditions follow:


	a. Handle the equipment carefully.

	b. Keep the equipment warm and dry, if possible.

	c. Wear a knitted woolen cap over the earphones when operating in the open air with headsets that do not have rubber earpieces. Frequently, when headsets without rubber earpieces are worn, the edges of the ears may freeze without the operator being conscious of this condition. Never flex rubber earcaps, since this action may render them useless. If water gets into the receivers, or if moistrue condenses within them, it may freeze and impede the actuation of the diaphragm. When this happens, remove the bakelite cap and remove e the ice and moisture from the receiver.

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





23. Operation in Tropical Climates

When operated in tropical climates, radio equipment may be installed in tents, huts, or, when necessary, in underground dugouts. When equipment is installed below ground and when it is set up in swampy areas, moisture conditions are more acute than normal in the tropics. Ventilation is usually very poor, and the high 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, place lighted electric bulbs under the equipment.



24. 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.

	b. The main problem which arises with equipment operation in desert areas is the large amount of sand, dust, and dirt which enters the moving parts of radio equipment, such as gears and bearings. The ideal preventive precaution is to house the equipment in a dustproof shelter. Since, however, such a building is seldom 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, cover the inside walls with heavy paper, and secure the side walls of tents with sand to prevent their flapping in the wind.

	c. Never tie power cords, signal cords, or other wiring connections to either the inside or the outside of tents. Desert areas are subject to sudden wind squalls which may jerk the con-' nections loose or break the lines.

	d. Take care to keep the equipment as free from dust as possible. Make frequent preventive maintenance checks (pars. 25-36). Pay particular attention to the condition of the lubrication of the equipment. Excessive amounts of dust, sand, or dirt that come into contact with oil and grease result in grit, which will damage the equipment.








CHAPTER 3 — ORGANIZATIONAL MAINTENANCE INSTRUCTIONS


Section 1. ORGANIZATIONAL TOOLS AND EQUIPMENT


25. Tools and Materials

The tools and materials contained in Tool Equipment TE-41 (the ordinary hand tools and materials normally available to organizational maintenance personnel) are required for organizational maintenance of the receiver. The tools are listed in Department of the Army Supply Catalog SIG 6-TE-—41.



26. Special Tools

a. A set of four wrenches of different sizes for setscrews of the fluted socket type is mounted in a tension clasp on the under side of the dust cover.


	b. A 3/16-inch steel rod with a 90° bend, machined at each end to handle Phillips-type screws, is mounted on the outer side rear of the dust cover, in a retainer.

	c. Two phenolic alinement tools are mounted inside the receiver in a tension clasp near the meter.






Section I]. PREVENTIVE MAINTENANCE SERVICES


27. 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 break-downs and needless interruptions in service will be kept to a minimum. Preventive maintenance differs from trouble shooting and repair since its object is to prevent certain troubles from occurring. See AR 750-5.



28. General Preventive Maintenance Techniques


	a. Use No. 0000 sandpaper to remove corrosion, never use emery paper.

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

	(1) If necessary, except for electrical contacts, moisten the cloth or brush with Solvent, dry-cleaning (SD) ; then wipe the parts dry with a clean cloth.




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







	c. If available, use dry compressed air 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.





29. Performing Preventive Maintenance

The following preventive maintenance operations should be performed by organizational personnel at the intervals indicated, unless these intervals are reduced by the local commander, or unless the conditions of operation dictate otherwise:

Caution: Screws, bolts, and nuts should not be tightened carelessly. Fittings tightened beyond the pressure for which they are designed may be damaged or broken.


	a. Daily.

	(1) Clean exterior of cabinet and dial faces.







	(2) Set ZERO ADJ. on KILOCYCLES dial (ch. 4).

	(3) Check for loose dial knobs.





b. Weekly.


	(1) Check calibration oscillator (par. 17) against station WWV or some other stable frequency source.

	(2) Check the meter for zero adjustment. Use a nonmetallic serew driver to adjust METER ZERO control R140 located inside the receiver to the left of the BFO PITCH shaft.

	(3) Blow dust out of interior of receiver, upper surface only, and dust off MEGACYCLE dial cylinder.

	(4) Inspect fuse F101 and its fuseholder for corrosion, cracks, and lack of tension sufficient to insure good contact.

	(5) Inspect power transformer T108 for excessive heating or lamination buzz.

	c. Monthly. Remove receiver from rack. Disconnect all outlets. Make visual inspection of the following; replace if necessary and clean.

	(1) Check tube sockets for dirt and corrosion. To remove shields, press down, turn counterclockwise and lift over tube.




	(2) Check tubes, replace if necessary.

	Caution: These tubes, except the rectifier, are of the miniature type, with wire pins that bend easily. If it has been determined that a particular tube is malfunctioning, check the pins and sockets for possible misalinement before discarding.







	(3) Turn receiver over (dial face downward) on a flat surface so that the draw handles support it. With a Phillips screw-driver remove 15 screws from base plate and 4 screws from folded top end of plate. Slide off plate exposing under side of receiver.




	(4) Check for corrosion and leaking electrolyte, particularly about base of the filter unit, C217, and the bathtub capacitors.







	(5 —_ Inspect base plate for telltale signs of solder or electrolyte stains.

	(6) Inspect resistors for blistering, discoloration, or other indications of overheating.

	(7) Check relay for indications of malfunctioning. Usually the rf section will be faulty if the relay is burned out. Burnish contacts.

	(8) With probe, using light pressure, check for loose connections and cold solder joints.

	(9 Inspect switch disks for dirt, corrosion, and loose contacts.



Caution: Do not insert probe or screw driver between contacts of switches. This action may spring the contacts.


	(10) Check PHONES and SPEAKER jacks J103 and J102 for tight fit and good contact.

	(11) Check wires, cords, cables, shields, and tubing, for cracks, cuts, frayed insulation, grounds, and shorts.

	(12) Check crystal terminal strip on the chassis under side for secure fit. If the crystals are to be removed, it is recommended that they be taken out and replaced individually so that they will not be returned to the wrong sockets.

	(13) Check mounting screws in tube sockets, etc., for mechanical looseness.

	(14) Inspect variable capacitors for dirt, corrosion, and bent plates.

	(15) Check coils for dirt, corrosion and damaged turns.

	(16) Check the dry disk rectifier, CR101, for loose connections.

	(17) Check band switching gears and cams for excessive accumulation of grit (par. 28).

	(18) Dust the interior.

	(19) Replace base plate and screws, using caution when tightening.






Section Ii]. LUBRICATION AND WEATHERPROOFING


30. Lubrication Instructions


	a. It is only necessary to cover the tuning gear train teeth cam edges and slug table riders with a light grease film of AN—G-—25 viscosity.

	b. Gasoline will not be used as a cleaning fluid for any purpose.

	c. Remove old grease with lint-free cloth moistened with carbon tetrachloride or solvent (SD).

	d. Wipe with dry cloth and apply lubricant.








31. 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 section III of this chapter for detailed instructions.



32. Rustproofing and Painting

a. When the finish on the front panel has been badly scarred or damaged, rust and corrosion can be prevented by touching: up bared surfaces. Use No. 00 or No. 000 sandpaper to clean the surface down to the bare metal; obtain a smooth bright finish.

Caution: Do not use steel wool. Minute particles frequently enter the equipment and cause short circuits.

b. To touch-up, apply paint with a small brush. When numerous scars and scratches warrant a complete repainting of the front panel, remove all knobs, mask the shafts, jacks, dials, meter, and trim, and spray-paint the entire panel. Remove rust spots, before painting, by cleaning the corroded metal with solvent (SD). In severe cases it may be necessary to use solvent (SD) to soften the rust and to use sandpaper to prepare the spot for painting. Paint used will be authorized and consistent with existing regulations.




Section IV. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL


33. General

The trouble shooting and repair work that can be performed at the 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, trouble shooting is based on the performance of the equipment and the use of the senses in determining which part is at fault.



34. Visual Inspection


	a. Failure of this equipment to operate properly will usually be caused by one or more of the following faults.

	(1) Burned-out fuse.




	(2) Defective tube.




	(3) Faulty antenna connections.




	(4) Faulty loudspeaker or phone connections.







	(5) Antenna or lead-in grounded.

	(6) Defective plug and cord.

	(7) Line voltage low or not applied.

	(8) Corrosion or excessive accumulation of dirt in the set.

	(9) Break-in relay burned out.

	(10) Dial knobs loose.

	b. When failures are encountered and the cause is not immediately apparent, check as many of the above items as it practicable before starting a detailed examination of the receiver components. If possible, obtain information from the operator of the equipment regarding performance at the time the trouble occurred.





35. Trouble Shooting, Using Equipment Performance Checklist

a. General. The equipment performance checklist will help the operator locate trouble in the equipment. This list indicates the item to be checked, the normal indications of correct operation, and the corrective measures the operator can take. To use the list, 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 conditions 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 turning in the equipment for repairs. A reference in the table below to chapter 5 indicates that the trouble cannot be corrected during operation and that trouble shooting must be done by the higher echelons. This would be a normal procedure. However, if the tactical situation requires that communication be maintained, and if the set is not completely disabled, the operator must maintain the set in operation as long as it is possible to do so.





36. Equipment Performance Checklist












	
	Item

No.
	Item
	Action or condition
	Normal indications
	Corrective measures




	P

R

E

P

A

R

A

T

O

R

Y
	1
	Antenna
	Lead-in wire connected.
	
	



	
	2 | Loudspeaker
	Speaker cords connected

to AUDIO terminals

at rear of set.
	
	



	
	3 | Phones
	Inserted securely in

PHONES jack.
	
	



	
	4 | Dual diversity

converter
	Lead-in inserted secure

ly inIF OUTPUT

jack.
	
	



	
	5 | Line cord
	Line cord plug inserted

into socket of 110-

volt 50-60-cycle a-c
	
	



	6
	| CRYSTAL FILTER

SELECTIVITY

control
	source.

Set at zero position.
	
	



	
	7
	| LIMITER OFF-ON

switch
	Rotate to OFF.
	
	



	
	
	8 | AVC OFF-ON control
	| Set at ON.
	
	



	
	
	9 | FR GAIN control
	Set at 10.
	
	



	
	10
	|BFOOFF-ON control
	| Turn to OFF.
	
	



	
	11
	| AUDIO GAIN control | Set at 7.
	
	
	



	
	12
	| CALIBRATE OFF-ON | Turn to OFF.

switch
	
	
	















	Item

No.
	Item
	Action or condition
	Normal indications
	Corrective measures




	13

Ss
	OFF-STANDBY-ON

switch
	Turn to ON
	Dial lamp lights
	Check fuse F101 at rear of

set If blown, try to de

termine cause by visual

inspection before insert

ing new fuse. Check line

cord and power source.



	T

A

R

oT
	
	
	Rushing noise is heard

at output
	Check tubes first by feel

ing. Look for tube too

hot or cold. Tap tube

lightly and listen for

pop which indicates de

fect. Replace tube with

one known to be in good

Check

condition.

speaker and connec

tions. Look for short or

ground if speaker is re

motely operated.



	14

E

Q

U

I

P

M
	| KILOCYCLES dial

knob
	Set BAND CHANGE

switch at any desired

position. Tune across

entire band by rotat

ing KILOCYCLES

dial knob.
	Receiver tracking on

signals. Meter in in

put position fluctu

ates with varying

signal strength
	If normal signals are

heard, but meter shows

no reaction, trouble

shooting is necessary.

If

no signals or weak sig

nals are heard check an

tenna for firm connec

tions. Check shield for

fraying that might

ground antenna. Check

soldered connections for

corrosion or high resist

ance. Check ground

along antenna. Vary

ANT. TRIM control for

optimum reception.



	E

15

N

T
	BAND CHANGE

switch
	Check each of the tun

ing steps. Use pro

cedures outlined in

item 14 above.
	
	



	P

16

E

R
	PHONES jack
	Insert phones plug into

jack
	Signals are audible
	Check phones, cord and

plug. Check for tight fit

in jack.



	F

17

O

R
	| RF GAIN control
	With set tuned to a par

ticular station, rotate

control
	Strength of signal in

creases then de

creases
	Refer to paragraphs 74-79



	M

18

A
	AUDIO GAIN control
	Rotate control
	Volume changes pro

portionally
	



	N

19

C

E
	| AVC OFF-ON switch
	Turn to ON
	Signal level stabilizes.

Meter becomes insen

sitive
	



	20
	CRYSTAL FILTER

SELECTIVITY

switch
	Rotate switch through

positions 1, 2, 3, 4
	Tuning becomes pro

gressively sharper.
	



	21
	CRYSTAL FILTER

PHASING control
	Rotate control in arc

about centering index
	Undesirable hetero

dynes should be

tuned out
	



	22
	LIMITER OFF-ON

switch
	Turn switch to ON.

Tune to station on

one of the lower

bands.
	Noise peaks are re

duced
	
















	
	Item

No.
	Item
	Action or condition
	Normal indications
	Corrective measures




	ey cSB
	23

24

25

26

ZOEY

HOArPE
	BFO OFF-ON switch

BFO PITCH control

AZAAe

ANT. TRIM control

CALIBRATE OFF-ON

oscillator switch
	Turn switch to ON and

tune in a c-w station

on one of the higher

bands

With BFO OFF-ON

switch ON, rotate

BFO PITCH control

Rotate control in small

are

Turn to ON. Turn BFO

OFF-ON switch ON.

Rotate main tuning

dial through 1-mce.
	Beat-frequency signal

is heard at output

A change in audio pitch

is noted at output

As optimum match is

met, signal increases

Audio beat note is

heard at every 100 ke
	Check BFO tube V114.

Refer to paragraphs 74—

79.

Refer to paragraphs 74—79.

Do.

Do.










CHAPTER 4 THEORY OF OPERATION


Section 1. ELECTRICAL THEORY OF. RECEIVER


37. General


	a. Although Radio Receiver R-388/URR uses the basic superheterodyne principle, it differs from the conventional types: It uses single, double, or triple conversion (mixing) when tuning over the entire frequency spectrum of .5 to 30.5 me.

	b. The tuning range is divided into thirty 1-mc steps by a system of switches and coils in the r-f amplifier, first mixer, crystal oscillator, and variable i-f circuits. Band changing 1-mc steps consists of moving powdered iron slugs into selected coils changing the L-C (inductancecapacitance) ratio of the tank circuits by varying the inductances, thus changing the resulting resonant frequencies. Fine tuning is then attained by a cam arrangement controlling the precise position of the powdered iron slugs suspended from a common shaft (pars. 57 and 58). By changing coils and repeating the slug tuning procedure, a highly selective and stable system is attained.

	c. When an incoming signal on bands 4 to 30 (3.5- to 30.5-mc) is mixed with the predetermined frequency of the crystal oscillator, V105, the first mixer output frequency (fig. 12) will always be either in the 2.5- to 1.5- or the 3.5- to 2.5-mc range, depending on the variable i-f switch which selects the 2.5- to 1.5-mec pass for the even-numbered bands and the 3.5- to 2.5-me pass for the odd-numbered bands. The signal then is fed to the second mixer, V106, and beat with a calibrated variable-frequency oscillator signal (V001, V002) to produce an i-f output frequency of 500 kc. This 500-ke output




	then is fed through a crystal filtering network, Y112. From then on the equipment follows a conventional pattern, with three stages of i-f amplification (V107, V108, and V109) ; an ave detector section, V110; beat-frequency oscillator V114; ave amplifier and i-f output V111; noise limited and a-f voltage amplifier V112; and audio power amplifier V113 sections (fig. 11).

	d. The only exceptions to the procedures as outlined above are tuning steps 1, 2, and 38. Tuning step 1 uses an intermediate mixer, V103, between the first and second mixers as described above. The 4-mc crystal selected by switch $109 (fig. 42) will produce a crystal oscillator (V105) output signal of 12 me (third harmonic) for the first mixer. The first mixer, V102, output to the intermediate mixer, V103, then will be in the order of 11.5 mc to 10.5 me. At the same time, by means of split plate-tankcoil tuning, crystal oscillator V105 also will feed to the intermediate mixer, an 8-mc signal (second harmonic of 4 mc) which, when beat with the 11.5-mc to 10.5-mec input signal will cause the intermediate mixer to produce a signal in the 3.5- to 2.5-mc range. This signal then is applied to the second mixer, V106, where it is beat with the 3- to 2-mc output of the vfo (variable-frequency oscillator) to obtain an intermediate frequency of 500 ke (fig. 11). Since bands 2 and 3 correspond to the input frequencies of the second mixer (2.5- to 1.5- and 3.5- to 2.5-mc), incoming signals on these bands are fed directly from the r-f amplifier to the second mixer, V106.

	e. The power supply uses a conventional full-
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Figure 11. Radio Receiver R-388/URR, over-all block diagram.

wave high-vacuum rectifier, V115, for 115-volt operation, with a two-section choke input filter.

f. The equipment uses 18 tubes, 3 of which are dual-triodes. Their functions are discussed in the following circuit descriptions.



38. Radio-frequency Amplifier V101

The r-f amplifier stage uses a type 6AK5 miniature pentode, V101, the output of which is coupled into either the first or second mixer stage, depending on the position of the BAND CHANGE switch. In tuning step 1, the receiver uses triple conversion and the r-f amplifier output feeds into the grid circuit of the first mixer. In tuning steps 4 through 30, the amplifier output is also fed into the first mixer, and the receiver yses double conversion. In tuning steps 2 and 8, the amplifier feeds into the grid circuit of the second mixer and the receiver uses single conversion.

a. Tuning Step 1. With the BAND CHANGE switch at tuning step 1 (.5 to 1.5 mc), the following action takes place in the r-f amplifier (fig. 138). The incoming signal at ANTENNA jack J101 is applied to the grid circuit through capacitor C233 which, with ANT. TRIM variable capacitor C230, forms the antenna matching network. The r-f amplifier grid circuit is tuned to resonance with the signal by permeability-tuned inductance L101. Trimmer capacitor C102 is adjusted to improve the response at the h-f (high-frequency) end. Capacitor C101 is large (820 pyf) so that the effect of tube input capacitance changes (Miller effect) in frequency will be negligible. The tuned r-f signal is then fed through capacitor C113 to the control grid, pin 1, of V101. Resistors R101 and R102 are the grid and decoupling resistors, respectively. Capacitor C114 provides the interstage ave (automatic volume control) decoupling. Capacitor C111 couples calibration oscillator tube V104 output to the grid of V101. The cathode and suppressor grids of tube V101 . are grounded. The screen grid, pin 6, potential is determined by dropping resistor R104. Resistor R104, in conjunction with capacitor C115 forms the screen decoupling network. The r-f amplifier output is impedance-coupled to the grid of the first mixer tube, V102, by resistor R105, capacitor C117, and permeability-tuned inductor L110. Resistor R105 is the r-f ampli-
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Figure 12. Radio Receiver R-388/URR, significant block diagrams of bands.

[image: Figure, page 39]

Figure 13. R-f amplifier, tuning step 1, schematic diagram.

fier tube V101 plate load. Capacitor and resistor R106 form the tube V101 plate decoupling network. Capacitor C118 is used for coarse tuning the resonant circuit and trimmer. Capacitor C119 is the alinement trimmer for inductor L110. Capacitors C116 and C117 are the interstage coupling capacitors.

b. Tuning Step 2. Figures 14 and 42 show the circuit components of the r-f amplifier when tuned to step 2 (2.5 to 1.5 mc). The function of the grid circuit is essentially the same as that for tuning step 1, with the exception that antenna coupling capacitor C234 is cut into the circuit by switch 8102 (fig. 42) while switch 8103 (fig. 42) cuts in the grid tank composed of capacitors C104 and C103 and inductor L102 (par. 55). The plate circuit is tuned by permeability-tuned inductor L116, band-setting trimmers C175 and C177; alinement trimmer C174 provides the vernier tuning of the tank. Capacitor C220 provides the interstage coupling. Permeability-tuned inductor L118 in conjunction with band-setting trimmers C181, C179, and alinement trimmer C180 forms the tuned grid circuit for the second mixer, V106.

c. Tuning Step 3. The r-f amplifier functions in the same manner for tuning step 3 (3.5 to 2.5 mc) as explained for tuning step 2 with the exception of the change in tuning components for the grid and plate circuit (fig. 14). In tuning step 3, as with all the odd-numbered tuning steps, permeability-tuned inductors L116 and L118 are shunted with trimmer inductors L117 and L119 to lower the tuned frequency. Refer to paragraph 55 for band-switch information.

d. Tuning Steps 4 Through 30. The r-£ amplifier grid and plate tuning components for tuning steps 4 through 7 (3.5 to 7.5 mc), tuning steps 8 through 15 (7.5 to 15.5 mc), and tuning steps 16 through 30 (15.5 to 30.5 mc) are shown in figure 15.



39. First Mixer

The purpose of the first mixer, V102 (a pentagrid converter tube, type 6BE6), is to mix electronically the amplified r-f output of tube V101 on all tuning steps (except 2 and 3) with the output of the crystal oscillator tube, V105, type 6AK5. The first mixer output frequency will always be either in the 2.5- to 1.5-me range or in the 3.5- to 2.5-me range, depending on whether the tuning steps are even-numbered or odd-numbered, respectively. In tuning step 1, the first mixer output is applied to the input side of the intermediate mixer, and in tuning steps 4 through 30 the first mixer output is applied to the input side of the second mixer

[image: Figure, page 40]

'mniboryp o40mayos '¢ pun g sdajzs Burin} 'uayydun f-y "7 ainbrg

[image: Figure, page 41]

TUNING STEPS 4 THROUGH 7 (3.5-7.5 MG)
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Figure 15. R-f amplifier, tuning steps 4 through 30, schematic diagram.

(fig. 12). The first mixer is not used in tuning steps 2 and 8. Table II shows the grid and plate components of the first mixer circuit for the different tuning steps.

a. Tuning Step 1 (.5 to 1.5 MC). In tuning step 1 (fig. 16), the signal voltage is heterodyned with a 12-mc signal from the crystal oscillator, V105, so that the usable output of the mixer will be between 11.5 to 10.5 mc. Capacitor C116 couples the output of r-f amplifier V101 to the grid (pin 1) of the first mixer tube, V102. The mixer grid r-f circuit consists of permeability-tuned inductor L110, fixed trimmer capacitor C118, and alinement trimmer capacitor C119. The .5- to 1.5-mc signal is applied to what is normally called the oscillator grid and the 12-mc oscillator signal from the crystal oscillator, V105, is applied to the control grid (pin 7) of the first mixer tube, V102. The 12-me oscillator signal is applied through capacitor C136 and across the grid resistor R108 which is connected between pin 7 grid and ground. Electronic mixing of the two injected voltages results in the usual sum, difference, and original voltages being produced and present in the plate current stream. The difference voltage (11.5 to 10.5 mc) r-f signal is selected by the tuned circuit in the mixer plate circuit for application to the succeeding stage, the intermediate mixer, V103. The signal voltage is developed across the plate load inductor, L114, which is permeability-tuned as part of the ganged slug racks. The developed r-f voltage is impedance-coupled into the intermediate mixer stage, through capacitor C137 to inductor L115 which is the grid coil for the intermediate mixer. The plate circuit of the first mixer, V102, is decoupled from the power supply by resistor R110 and capacitor C138. The first mixer uses cathode bias, which is developed by cathode current flow through bias resistor R107. Capacitor C134 is the cathode bypass capacitor. The screen voltage is supplied through voltagedropping resistor R109 which is bypassed by capacitor C135.

b. Tuning Steps 4 Through 30 (3.5 to 30.5 MC). The first mixer circuit for tuning steps 4 through 30 is shown in figure 17. The circuit is the same as for tuning step 1, except that the grid and plate tuning components change through the various frequency ranges and the output of the first mixer is fed to the input side of the second mixer, V106, instead of to the intermediate mixer, V103. Figure 15 shows the grid tuning components for the first mixer, V102. Capacitor C116 (fig. 17) is connected from the plate of V101 to the grid (pin 1) of first mixer V102 and provides the r-f coupling to the grid coils. Capacitor C133 parallels capacitor C116 in tuning steps 4 through 7 (the lower frequency tuning steps), where increased capacitive coupling is required. The output of the first mixer will be in the range of 2.5 to 1.5 me on the even-numbered tuning steps, and 3.5 to 2.5 me on the odd-numbered tuning steps. Inductor L116 tunes the plate circuit to the i-f frequency on the even-numbered tuning steps. On the odd-numbered tuning steps, inductor L116 is shunted by L117 to enable tuning to a higher i-f frequency. Only inductor L116 is tuned by the slug rack. Capacitors C177 and C175 are fixed trimmers. Trimmer capacitor C174 is used for alinement. Signals are transferred from the plate load inductance of the first mixer to the grid circuit of the second mixer, V106, by impedance coupling through capacitors C220 and C221. The grid circuit of the second mixer is tuned by inductor L118 on the even-numbered tuning steps, and by inductor L118 shunted by L119 on the odd-numbered tuning steps. Plate circuit decoupling for the first mixer, V102, is provided by resistor R124 and capacitor C178.



40. Intermediate Mixer

(fig. 18)

The intermediate mixer, V103, tube type 6BE6, operates only on tuning step 1. Its purpose is to beat a signal from the first mixer in the range of 11.5 to 10.5 mec with the 8-mc signal from the h-f oscillator, V105, so that a signal will be fed to the second mixer V106 in the range of 3.5 to 2.5 me. The r-f signal across permeability-tuned inductor L114 in the plate circuit of the first mixer, V102, is impedancecoupled to inductor L115 in the intermediate mixer grid circuit (fig. 18). Capacitor C137 provides the coupling, and capacitor C138 is the plate bypass to ground for the first mixer. Trimmer capacitors C139 and C140, in con-
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Figure 16. First mixer, tuning step 1 only, schematic diagram.

junction with inductor L115, form the grid tank circuit of V103. The signal impressed on the control grid (pin 7) of V103 is beat with the crystal oscillator (V105) frequency, introduced at injection grid (pin 1), through capacitor C143. Resistor R112 is the injection grid resistor. Resistor R111 provides the cathode bias ; capacitor C141 is the cathode bypass to ground. The operating voltage of the screen grid (pin 6) is determined by dropping resistor R113. Capacitor C142 is the screen grid r-f bypass. Resistor R124 and capacitor C178 provide the plate circuit decoupling (fig. 18). The output at the plate (pin 5) is fed through a 1,250-ke wave trap consisting of inductor L124 and capacitor C159 and the variable i-f coil section to the second mixer, V106.



41. Variable Intermediate Frequency

The variable intermediate frequency consists of two ranges: one for a frequency of 2.5 to 1.5 mc, and the other for 3.5 to 2.5 mc, used on even-numbered and odd-numbered bands, respectively. Using two variable i-f bands in this manner, cuts in half the number of crystals necessary in the h-f oscillator, since each crystal fundamental frequency, or useful harmonic thereof, is used for two bands. Inductors L116 and L118 are the 2.5- to 1.5-me coils, and are the coils in which the tuning slugs travel. The 3.5- to 2.5-me range is obtained by shunting L116 with L117, and L118 with L119 to raise the resonant frequencies of L116 and L118. Tank switch sections $110 and 8111 alternately switch in and switch out shunting coils L117 and L119 as the band switch is rotated. Bandsetting capacitors C175 and C177 tune inductor L116. Trimmer capacitor C174 facilitates alinement at the h-f end of the coil. Capacitors C179 and C181 are fixed trimmers for variable inductor L118, and C180 is the alinement trimmer. Capacitors C176 and C182 are the alinement trimmers for h-f tuning of L117 and L119, respectively. Capacitors C220 and C221 provide the coupling for coils L116 and L118 and L117 and L119, respectively.



42. Second Mixer

The purpose of second mixer V106 is to mix electronically the i-f signal with the signal from the vfo so that an intermediate frequency of 500 ke will be developed at the second mixer, V106, output. The second mixer stage uses a 6BE6 pentagrid converter type tube. The vfo signal is fed through a shielded cable, across the filter network composed of inductor L125 and capacitor C168 (fig. 19). This network shunts to ground 500-ke noise from the vfo to
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Figure 18. Intermediate mixer, schematic diagram.

keep it out of the 500-kce i-f amplifier channel. Capacitor C184 reduces the higher order harmonics from the variable-frequency oscillator. The oscillator signal is applied to the injection grid at pin 1 and the variable i-f signal is applied at the control grid (pin 7) for mixing. The i-f output at the plate (pin 5) of the second mixer, V106, represents the input frequencies, their sums, and their differences. The desired 500-ke signal voltage is developed across the primary of transformer T101. Resistor R123 is the injection grid resistor. Resistor R127 and capacitor C183 are the cathode bias resistor and bypass capacitor, respectively. Capacitor C185, in conjunction with resistor R128, forms the screen (pin 6) decoupler. Resistor R128 is the voltage-dropping resistor for the screen grid. Resistor R129 and capacitor C186 decouple the plate circuit. The plate supply voltage is applied through resistor R129 and the primary of T101. The output signal voltage from the plate is conducted through a shielded cable to the primary of transformer T101 (where the plate circuit is tuned) and coupled to the i-f crystal filter state.



43. High-Frequency Crystal Oscillator

The h-f oscillator, V105, type 6AK5, is a modified Pierce oscillator using 10 frequencycontrolling crystals, each so selected that when its fundamental or harmonic signal is beat with the signal voltage in the first mixer, V102, it will produce in the mixer a usable output frequency between 2.5 and 1.5 mc or 3.5 and 2.5 mc on all tuning steps except steps 1, 2, and 3. On tuning step 1, the h-f oscillator produces a 12-me signal for introduction to the first mixer, V102, and an 8-mc signal for introduction to the intermediate mixer, V103 (figs. 11 and 12). The h-f oscillator, V105, is not used in tuning steps 2 and 3, the signal on these steps being fed directly from the r-f amplifier to the second mixer, V106, through the variable i-f coils.

a. Tuning Step 1. Four-mc crystal Y110 is placed across the grid (pin 1) and in series with
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Figure 19. Second mixer and variable intermediate frequency, schematic diagram.

coil L120 to the cathode (pin 7) of V105. With the operating voltage applied, oscillations are maintained by the in-phase feedback voltage being produced across r-f choke L120 in the oscillator tube cathode circuit. Capacitors C165 and C166 form the oscillator feedback network. Capacitor C167 trims the total crystal circuit to 32 pef for proper operation and frequency. Resistor R115 is the oscillator grid resistor. Oscillator tube screen voltage is obtained through voltage-dropping resistor R114, and the screen grid is held at r-f ground potential by capacitor C164. Resistor R117 is the plate voltage-dropping resistor for V105. Inductor L121 is splittuned to provide second and third harmonic voltages of the crystal fundamental for application to intermediate mixer V103 and first mixer V102, respectively, in the following manner: The plate current flow of V105 through inductor L121 (upper half of coil) contains the fundamental and its harmonics. The tap on inductor L121 is held at r-f ground potential by capacitor C163, but the plate current flow through the upper half of the coil induces in the lower portion of the coil the fundamental and all of its harmonics. The top portion of inductor L121, fixed trimmer C161, and alinement trimmer C162 form a parallel-resonant circuit tuned to the third harmonic (12 mc) of crystal Y110. The developed oscillator voltage is coupled to first mixer V102 by capacitor C136. The lower portion of inductor L121, fixed trimmer C145, and alinement trimmer C144 form a parallel-resonant circuit tuned to the second harmonic (8 mc) of crystal Y110. The oscillator voltage developed is applied to intermediate mixer V103 through capacitor C143.

b. Tuning Steps 4 Through 12. On tuning steps 4 through 12, wafer switch $108 back contacts (fig. 42) provide the B+ voltage to V105 through plate load resistor R116. The h-f oscillator plate circuit is not tuned and the fundamental of the crystal frequency is taken from the plate for injection into first mixer V102. On these tuning steps, inductor L121 is not in the oscillator plate circuit. Refer to paragraph 4c for a listing of crystal frequencies used, and the injection frequencies for tuning steps 4 through 12.

ce. Tuning Steps 13 Through 30. On tuning steps 13 through 30, the basic circuit arrangement of crystal oscillator V105 remains the same (fig. 20), but only the upper half of inductor L121 is tuned to secure the desired har monic voltage for application to first mixer V102 (fig. 42). Capacitors C146 through C162 are switched by S108 across the upper half of L121 to form resonant circuits at the desired harmonic frequencies.



44, Variable-Frequency Oscillator

The vfo unit is composed of an oscillator and a buffer amplifier, electrically isolated and shielded from the rest of the receiver by a hermetically sealed metal case. The vfo tunes over the 2- to 3-mc frequency spectrum. The purpose of the buffer amplifier is to isolate the oscillator from varying load changes, amplify the oscillator voltage, and provide to the oscillator an in-phase feedback voltage to sustain oscillations. A voltage regulator tube V116 type OA2Z is shunted across the B-+ line to the oscillator plate to eliminate frequency drift caused by plate voltage variations.

a. Oscillator V0O01. Oscillator tube V001 is a type 6BA6, arranged in a circuit similar to a Hartley but different from it in that the inphase feedback voltage is obtained from the amplifier tube V002 screen circuit through capacitor C008. The oscillator tank circuit consists of trimmer inductor L002, permeabilitytuned inductor L001, and tank capacitor C001 in parallel with temperature-compensating capacitors C002 and C008. The value of C002 will differ from receiver to receiver, the correct
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Figure 20. Crystal oscillator, tuning step 1 only, schematic diagram.

TM854-20 value being selected for a particular oscillator by factory test. The oscillator is tuned by movement of the iron core within the inductor L001 form. The powdered iron core, or slug, traverses a lead screw which is rotated by the receiver tuning control. Inductor L001 is tapped near the ground end and is connected through capacitor C008 to the screen of V002, resulting in some of the amplified oscillator voltage being fed back to the inductor (L001) to sustain oscillations. C004 and R001 are the grid capacitor and resistor, respectively. The oscillator tube is triode-connected and obtains its plate voltage through plate load resistors R002 and R003. The value of resistor R002 determines the amount of r-f voltage coupled to amplifier tube V002. The r-f voltage drop across resistor R002 is coupled to the control grid of V002 through capacitor C007 and through capacitor C005 to the ground or cathode of V002.

b. Buffer Amplifier V002. The buffer amplifier isolates the oscillator from the load (V106) and provides a small feedback voltage to sustain oscillations in the oscillator grid tank. Tube V002, type 6BA6, is pentode-connected, and obtains its drive from the oscillator voltage developed across grid resistor R005. The amplifier r-f output voltage is developed across plate load resistor R006 and coupled to second mixer V106 (pin 1) through capacitor C009 and a length of coaxial cable: The screen grid (pin 6) of V002 is supplied with the correct potential through voltage-dropping resistor R007. Both the oscillator V001 and buffer amplifier V002 plate circuits are decoupled from the power supply by resistor R004 and capacitor C006.

c. Voltage Regulation. Both the oscillator and buffer amplifier tubes secure their plate and screen voltage from a regulated source. The plate supply end of resistor R004 is connected to voltage regulator tube V116, type OA2, anode (pins 5 and 1). The regulator tube is seriesconnected with current-limiting resistor R181 across terminal 2 of power supply filter choke L122 and ground.



45. Crystal Filter

A 500-ke crystal, Y112, is used in a highly selective crystal filter i-f circuit (fig. 22) to enable the separation of the wanted signal from the interfering signals. A phasing capacitor, C188, is provided to shift the crystal rejection slot (parallel resonant frequency) so that unwanted signals can be eliminated. The SELEC-TIVITY control, by selection of resistors, varies the series resistance of the crystal circuit, thereby changing crystal Q and bandpass.

a. The secondary winding of transformer T101, crystal Y112, and phasing capacitor C188 form a bridge. Capacitor C187 (10 pyf) is shunted across crystal Y112 to bring the crystal holder capacitance up to the design factor chosen by the manufacturers of this receiver. When phasing capacitor C188 is adjusted to equal the total shunt capacitance presented by the Y112 crystal holder and C187, the following circuit conditions exist: An incoming 500 ke signal develops equal and opposite signal voltages across the halves of the secondary winding of T101. The reactive drop across C188 is equal to and opposite to the voltage developed across the crystal holder capacitance. Since the crystal is at series resonance at 500 ke, its impedance is low and the voltage generated across the upper half of T101 is applied through the low impedance (Y112) and across transformer T102. The impedance of Y112 rises sharply for frequencies off resonance, resulting in attenuation of a 500-ke carrier's extreme sidebands and adjacent signal frequencies.

b. A variable control of the i-f bandpass is obtained by the insertion of resistors in series with the crystal circuit. The SELECTIVITY control provides a choice of 5° of selectivity or bandpass. In position 0, the crystal is shorted out and the selectivity is determined by the Q of the L-C receiver circuits alone. In position 1, the selectivity of the circuit is lowest because of the series insertion of the high impedance represented by a parallel-resonant circuit consisting of T102 and its trimmer. In positions 2, 38, and 4, resistors R130, R131, and R132, respectively, are switched in series with Y112 to r-f ground. Resistor R132, being the lowest in value, allows development of highest Q of Y112 and narrowest bandpass.

c. Capacitor C188 not only neutralizes the voltages passed by the crystal holder, but serves to shift the rejection slot of the crystal filter circuit. The crystal holder and crystal act as a
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Figure 21. Vfo, shield cover removed.

parallel resonant circuit at frequencies slightly higher than the series resonant frequency, and PHASING capacitor C188 can be used to change the effective capacitance of the crystal circuit.



46. Intermediate-Amplifier Stages

There are three i-f stages in Receiver R-388/ URR: V107, V108, and V109. Each stage uses a 6BA6 miniature pentode. Tuning between stages is done with permeability-tuned trans formers T102, T103, T104, and T105. The purpose of the i-f stages is to amplify and to provide selectivity for the 500-ke intermediate frequency before the audio note is separated in the succeeding detector stage. An incoming signal is coupled to the first i-f section by permeability-tuned inductor T102. The signal developed across T102 is applied to the control grid (pin 1) of V107, through a grounded shield. The grid voltage is developed across resistor R125. Resistor R133, in conjunction with capacitor
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Figure 22. Crystal filter, schematic diagram.

C189, forms the grid ave decoupling unit. Operating voltage for the screen (pin 6) is taken from the voltage divider consisting of resistors R126 and R134. Capacitor C190 is the screen bypass. The plate supply voltage is fed from switch $113 through load resistor R135, which, in conjunction with capacitor C191, also serves to prevent interstage coupling. The output from the first mixer plate (pin 5) is coupled to the second mixer by permeability-tuned transformer T1038, and applied to the control grid (pin 1) of the second i-f tube V108. Resistor R186 and capacitor C193, form the grid avec decoupling. (Fixed bias in the form of an ave voltage is applied to the grids of all the i-f tubes, when this circuit is placed in operation by switch $115). R137 is the voltage-dropping resistor for the screen. Capacitor C194 is the screen bypass to ground. The plate supply voltage is fed through load resistor R138 and the primary of transformer T108 to the plate (pin 5). Resistor R138 and capacitor C195 form the plate decoupling circuit. The amplified signal from the plate is coupled to the third i-f stage through permeability-tuned transformer T104. Capacitor C196 is shunted across the primary and secondary of the transformer to increase the transformer coupling and to give the proper bandwidth. A center tap on the transformer secondary feeds the signal voltage to the grid (pin 1) of the third i-f stage, V109. Fixed bias voltage and an ave voltage is applied to the grid through resistor R139. This resistor, with capacitor C197, also forms the decoupling network for the grid circuit. Capacitor C198A is the cathode bypass. The plate supply voltage is applied through decoupling resistor R142 and the primary of transformer T105 to pin 5. Resistor R141 drops the screen voltage. Capacitor C199 is the screen bypass to ground. Resistor R142 and capacitor C200 provide the plate decoupling. The output of V109 is coupled to the detector by transformer T105. Capacitor C201 connected from the transformer primary (terminal 1) to the secondary (terminal 4), increases the coupling and gives the proper bandwidth. .



47. Detector

The detector tube, V110A, is a triode with grid and plate tied together for diode operation (fig. 24). The i-f signal voltage across winding 6-3 of T105 is applied across the diode plate and cathode. Rectification occurs on the positive half cycle and the rectified current flows through T105 secondary, terminals 6 to 3, and through the diode load resistors R150 and R151 to ground and return to cathode. Capacitor C202 is the i-f filter capacitor. That portion of the developed a-f voltage appearing across R151 is applied to limiter V112A and the following a-f stage. I-f signal voltage for the avc circuit is taken from the detector plate and applied through capacitor C204 to ave tube V110B cathode (fig. 25). The i-f output tube secures its i-f signal from coupling to the detector diode plate through C226.
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48. I-F Output

The i-f output tube, V111B, type 12A U7, functions as a cathode follower to provide a lowimpedance i-f output at coaxial connector J104. The i-f signal is applied to the follower grid from a voltage divider consisting of resistors R177 and R178 which are in series with capacitor C226 between the detector tube plate and ground. Only that portion of the entire drop appearing across R178 of the divider is utilized for follower grid voltage. Tube V111B is operated class A, bias being secured from the drop across cathode resistor R179. Resistor R180 is the plate voltage-dropping resistor. Capacitor C227 places the follower plate at signal ground potential. The i-f signal voltage across resistor R179 is coupled to the IF OUTPUT jack through capacitor C228. The i-f output tube signal frequency is 500 ke and any con verter unit to which this output is coupled must be capable of amplifying and rectifying this signal for operation of teletypewriters.



49. AVC and AVC Amplifier

The receiver ave system which feeds a lowimpedance line, effectively eliminates blocking on strong input signals and maintains steady output signals over a wide range of input signal variations. Ave tube V110B produces the control voltage for triode ave amplifier V111A grid.

a. Ave V110B. The i-f signal voltage is coupled to ave tube V110B through capacitor C204 and across resistor R145 (fig. 25). Ave tube V110B is a triode which is diode-connected. The application of i-f signal voltage between cathode and plate produces a rectified a-f current flow through R145. The a-f voltage is filtered before application to the ave amplifier tube by resistor R144 and C205B. The time constant of R144 and C205B is approximately .06 second. The ave voltage does not have instantaneous 'effect on input signals because the ave amplifier V111A has a d-c bias of approximately —9 volts on its grid, which makes this a delayed ave system.

b. Ave Amplifier V111A. The ave circuit works only when AVC switch, $115, is in the ON position. Switch S115 completes tube V111A
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Figure 24. Detector and i-f output stage, schematic diagram.

plate circuit. The complete grid circuit of tube V1114A, grid to cathode, consists of series-connected resistors R171, R144, R145, R164, and cathode resistor R168. Resistor R164 is part of the power supply voltage divider and fixes the operating bias of V111A (—9 volts). The plate voltage for tube V111A is secured from another divider consisting of resistors R147, R148, and R149. The plate (pin 1) of tube V111A is connected through plate load resistor R146 to a tap between R147 and R148. Potential at this point is more positive than the cathode divider tap, resulting in application of a positive voltage to tube V111A plate. When the rectified and filtered carrier (ave voltage) across capacitor C205B exceeds the grid d-c bias (—9 volts), the ave amplifier tube conducts. The plate current flow through resistor R146 produces an ave voltage in proportion to the strength of the input signal. The avec line is connected to the negative side of resistor R146. Degenerative feedback is used with resistor R167 and capacitor C208 connected between plate and grid to prevent the ave amplifier tube V111A from responding to low audio frequencies.

c. Manual Gain Control. When the AVC switch, S115, is in the OFF position, the avec amplifier plate circuit is open, resistor R146 is shorted by the switch, and a manually controllable bias is applied to the low-impedance avec line. The avec line is connected between resistors R146 and RF GAIN resistor R148, which with resistor R149 are series-connected as a voltage divider from the power transformer T108 h-v winding center tap to ground. The RF GAIN control provides manual control of receiver gain. Tubes controlled by the ave and manual voltage are V101, V107, V108, and V109.
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Figure 25. Ave and ave amplifier stages, schematic diagram.



50. Noise Limiter and A-F Amplifier

a. Noise Limiter V112A. Signal input for the noise limiter tube, V112A, type 12A X7, is taken from the detector load resistor consisting of R150 and R151. The drop across resistor R151 furnishes the required a-f voltage. The noise limiter tube acts as a series conductor of the audio voltage between detector and a-f amplifier during non-noise periods. When the noise peaks occur, the limiter tube does not conduct and the a-f voltage does not reach the a-f amplifier.


	(1) Resistor R152 and capacitor C205C are series-connected from the negative side of R150 to ground. Resistor R153 is connected from the junction of R152 and C205C to the cathode of noise limiter tubes V112A. The time constant of R152 and C205C is such that all a-f is filtered and a steady negative bias applied to the cathode of V112A. The values of R152 and C205C are sufficient so that variations in af appearing across R150 and R151 do not affect the negative bias on the cathode of V112A. The cathode is kept at the potential of the negative end of R150.

	(2) The plate of the limiter tube is connected to the junction of resistors R150 and R151. The potential at this point, and consequently the limiter plate potential, is more positive than the limiter cathode potential, and the tube conducts at the frequency at which the a-f voltage drop across R151 varies.

	(3) On noise peaks, the voltage drop across R151 hits a simultaneous peak, which results in a large negative potential being applied to the limiter plate. Since R152 and C205C have a relatively large time constant (.047 second) a slow change in potential occurs at the limiter cathode. This condition allow the limiter plate to attain a more negative potential than the cathode and the limiter tube ceases to conduct. As soon as the noise peaks diminish, the limiter tube conducts, and the audio is transferred to



the a-f amplifier through C209 and across AUDIO GAIN resistor R154.

b. A-F Voltage Amplifier V112B. A-f voltage amplifier V112B, type 12AX7, is operated class A and has cathode degeneration and controlable a-f gain. The a-f signal from the limiter stage is coupled to the amplifier through capacitor C209 and applied across the AUDIO GAIN resistor R154. The required amount of a-f drive is taken from R154, between slider arm and ground, and applied to the grid of V112B. Cathode bias voltage is developed across cathode resistor R155. The output a-f voltage is developed across plate load resistor R156 and coupled to the a-f power amplifier through capacitor C211.

c. A-F Power Amplifier V113. The a-f power amplifier V113 uses a tube type 6AQ5. The output of the a-f voltage amplifier, V112B, is applied across the grid resistor R157 of V113. The d-c grid bias is developed across resistor R166, a part of the power supply voltage divider consisting of resistors R164, R165, and R166 (fig. 25), and applied to V113 grid through resistor R157. Tube V113 output is developed across the primary of output transformer T107, induced in the tapped secondary winding, and applied from the appropriate portion of the secondary to either the PHONES or SPEAKER jack. Located at the rear of the receiver is a terminal strip labeled G, 4, and 600, to which external audio reproducing units can be connected. The SPEAKER and PHONES jacks are connected across the 600-ohm winding of the transformer. Screen voltage for V113 is obtained by connection to terminal 2 of filter choke L123 (fig. 42). Plate voltage for V113 is obtained by connecting the plate return side of the primary winding of T107 to terminal 2 of filter choke L122. Capacitor C212 connected between plate of V113 and terminal 2 of transformer E107 discriminates against the higher audio frequencies to equalize audio output.



51. Beat-Frequency Oscillator

The beat-frequency oscillator uses a type 6BA6 pentode tube, V114, in a Hartley circuit. The oscillator inductor, tuning capacitors, grid capacitor, and grid resistor are all contained in transformer T106 shield can. Connections from the packaged elements to their external
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circuit are made from terminals 1, 5, and 2 of T106 (fig. 27).

a. The grid, cathode, and screen elements of tube V114 serve as a triode oscillator and output is taken from the plate through its coupling in the electron stream. The tank inductance in T106 is tapped and connected to V114 cathode for feedback path, screen to cathode. The BFO PITCH capacitor is in the T106 can and has an extension shaft to the front panel for control of beat frequency. The bfo output is fed to the detector V110A plate through capacitor C206.

b. The screen voltage for V114 is obtained through voltage-dropping resistor R160. The bfo tube plate load resistor is R161, and both R160 and R161 have their common plate return sides decoupled from the rest of the receiver by capacitor C210 and resistor R162. The BFO switch, S112, controls the screen voltage applied to V114 and consequently the operation of the bfo stage. When BFO switch, $112, is in the OFF position, the screen element is grounded through the switch contacts and screen voltage is removed from the tube. Capacitor C218 is the screen r-f bypass.



52. Calibration Oscillator

The receiver has a 100-kce calibration oscillator which has usable harmonic output voltages up to 30.5 mc. The output of the oscillator is applied to r-f amplifier V101 grid to provide check points at every 100 ke throughout the tuning range of the receiver for calibration purposes.

a. Tube V104, type 6BA6 is arranged in a Pierce circuit and uses a 100-ke crystal in place of the conventional tank circuit of coil and capacitor. Tube V104 is a pentode and the control grid, screen, and cathode are used as a triode oscillator. The oscillator output is coupled through the electron stream to the plate and then through coupling capacitor C173, a shielded lead, and another coupling capacitor C111 to the control grid (pin 1) of the r-f amplifier, V101 (fig. 42).

b. Crystal Y111 is connected between V104 control and screen grids to serve as the tank circuit of the Pierce oscillator (a version of the Ultraudion oscillator). The feedback voltage to sustain oscillations is developed across C169, which with capacitor C224 forms a voltage-dividing network effectively providing an

[image: Figure, page 56]

Figure 27. Beat-frequency oscillator, schematic diagram.

electrical ground or tap for the tank circuit. Capacitor C224 is a variable panel control (CAL.) and is used to adjust the oscillator frequency to exactly 100 ke by zero beating the harmonic voltage output against a source of standard frequency transmissions such as are radiated from WWYV.

c. The calibration oscillator component functions are as follows: resistor R118 is the grid resistor, resistor R119 is the cathode bias resistor, and C170 is the cathode bypass capacitor. Screen and plate voltage for V104 are obtained through voltage-dropping resistors R120 and R121, respectively. Capacitor C171 is the screen r-f bypass. The return side of R120 and R121 have a common decoupling unit consisting of capacitor C172 and resistor R122.

d. The CALIBRATE switch, $118, completes the cathode circuit for V104. When S118 is at the OFF position, the cathode is open and the oscillator is inoperative.



53. Power Supply

The receiver power supply (figs. 29 and 42) is a full-wave circuit using a rectifier tube V115, type 5V4. The supply can be operated from a

115-volt, 45- to 70-cycle source and has provisions for 230-volt operation.

a. The power transformer T108 has two primary windings parallel-connected for 110-volt operation, which can be connected in series for 230-volt operation. Fuse F101 protects the T108 primary winding and switch $113 completes the T108 primary circuit in the STANDBY and ON positions. Switch $113, when in the ON position, also completes the B+ circuits to the i-f amplifier tubes, V107, V108, and V109. Transformer T108 has three secondary windings; h-v winding 11—10-9 supplies the necessary potential for rectifier tube V115 plates; winding 5-6 supplies filament voltage for tube V115; and winding 7-8 supplies 6.3 volts ac for the receiver tube filaments.

b. The a-c plate voltage is applied to V115 (pins 4 and 6) and the rectified output is taken from the filament (pin 8). The filter section of the supply consists of input choke L122 followed by a pi-section consisting of choke L123 and filter capacitors C217A and C217B.

c. Voltage for the vfo unit and the a-f power tube, V115, is taken from the junction of chokes L122 and L123. The vfo unit voltage is regu-
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Figure 28. Calibration oscillator, schematic diagram.

lated by current limiting resistor R181 and voltage regulator tube V116 type OA2. Voltage for the remaining receiver circuits is taken from the output side of the supply, terminal 2 of choke L123, and supplied through the ON position contact of S113 and relay K101 contacts.



54. Input-Output Meter

A 0- to 1-ma meter mounted at the upper right side of the receiver panel functions as a tuning meter and an output meter. The meter is calibrated in 20-, 40-, 60-, 70-, and 100-db input signal levels and —10 to +6 db audio output level (6 mw reference). INPUT-OUT-PUT METER switch S117, a momentary spring return toggle switch, is provided to change the meter connections.

a. Input Meter. When the INPUT-OUTPUT METER switch 8117 is in its normal position (INPUT), the meter circuit is arranged as an S meter, as shown in figure 23. The i-f amplifier tube V107 and V108 screen voltage dividers have their return through resistor R170. Resistor R170, meter M101, and resistor R163 are series-connected across i-f amplifier tube V109 cathode bias resistor R140. R140 is variable and is used as a METER ZERO resistor. With no signal input to the receiver, the voltage drops across R163 and R170 are equal and opposite in potential and no current flows through the meter. When the input signal increases, the ave voltage fed back to the grid circuit of V107 and V108 increases with a resultant decrease in screen current of these tubes. The voltage drop across R170 in the return side of V107 and V108 screen voltage dividers increases, a voltage unbalance occurs across R170, M101, and R163, and current proportional to the signal strength flows through the meter.

b. Output Meter. When the INPUT-OUTPUT METER switch, $117, is in the OUTPUT position, meter M101 measures the audio output level of the receiver (fig. 26). Voltage-dropping resistor R173 and rectifier unit CR101 are in series across the 600-ohm output transformer T107 secondary winding. The rectified voltage is developed across rectifier CR101 load resistor R182. The rectified output level is indicated by M101 connected across resistor R182.



55. Band Switching

The band switching is done by rotary Switches 1 to 11. These are ganged, wafer type switches that respond to the BAND CHANGE knob by a system of gear trains. The gear trains are arranged so that the correct switch combinations are selected to cut in the appropriate tuning components. Table II illustrates the functions of each switch for rough tuning on each band. For further information concerning the mechanical aspects of tuning, refer to paragraphs 56-59 and figures 30 and 31.

[image: Figure, page 58]

Figure 29. Power supply, schematic diagram.




Section Il. MECHANICAL FUNCTIONING OF RECEIVER


56. General Description

The receiver is tuned by the movement of powdered iron cores (permeability tuning) in the rf, variable if, and vfo coils. Movement of the cores is controlled by cams (except for vfo coils) which are turned through gearing by the KILOCYCLES and MEGACYCLES dial knob on the front panel. Band changing is accom- 'plished by turning the r-f, i-f, and crystal switches through gearing from the BAND CHANGE knob. In addition, the BAND CHANGE knob moves the cores in the r-f coils through successive 1-mc increments (using the same cams as are uSed for tuning). Details of the functioning of these mechanisms, and the means of frequency indication are given in the following paragraphs of this section (figs. 30 and 42).



57. Tuning Mechanisms

The i-f and r-f racks are positioned by their cams through the gearing of shafts A, B, C, D, and E, from the KILOCYCLES dial knob. Shaft A is turned directly by the knob and is limited to 10 revolutions by the 10-turn stop mounted on the shaft. Each revolution corresponds to 100 ke. Shaft A also turns a lead screw in the vfo which positions the core of coil LOO1 (fig. 42). Shaft B makes only one-tenth of a turn for each turn of shaft A, and thus can make only one complete revolution because A is limited to 10 turns.

a. I-F Rack. Shaft E is geared to shaft B through the 74-tooth gear and the detent gear, both of which act as idlers. Shaft E makes almost a full turn, and thus lifts the i-f rack from the lowest to the highest position during the complete turn of shaft B.

b. R-F' Racks. Shaft D is geared to shaft B through shaft C, and the 16- and 41-tooth gears (fig. 30). The gearing ratio (48 to 48) is such that shaft C turns exactly as much as shaft B. The 41-tooth gear serves as an idler gear to transmit motion and change the direction of motion. Shaft D makes four-thirty-fifths of a turn for the complete turn of shaft B. Since only a half-turn of the heart-shaped cams is required to lift the r-f. racks from their lowest to their highest positions, and since somewhat less than the full travel is used, this four-thirtyfifths of a turn corresponds to exactly onefourth of the full movement for the 4- to 7-mc rack. That is, it corresponds to a 1-mc movement. The cam for the 8- to 15-mce rack turns only half as far as the first cam and, therefore, lifts the 8- to 15-me rack only one-eighth of the full rack movement, or also 1 mc, for the same full turn of shaft C. Similarly, the cam for the 16- to 30-mc rack turns only half as far as the cam for the 8- to 15-mc rack and therefore lifts the 16- to 30-me rack only one-sixteenth of the full rack movement, or 1 me, for a full turn of shaft C. Thus, regardless of which set of coils may be connected in the circuit, that is, whatever tuning step the receiver is set to, the turning of shaft C one full turn always corresponds to an r-f rack movement proportional to 1 me. Turns less than a full turn are also in exact proportion.



58. Band Change Mechanisms

a. R-F Racks. The cams for the r-f racks are turned for band changing purposes by means of shaft D, shaft C, and the two sets of sun and planet gears which are used for tuning. However, shaft B does not turn; instead, the planet gears are caused to walk around the sun gears by turning the spider gear in which the shaft of the planet gears is mounted. The spider gear is turned, through an idler, by the 85-tooth gear on the shaft of the BAND CHANGE knob. Every half-turn of the BAND CHANGE knob causes the spider gear to turn one-half revolution. This makes the planet gears walk halfway around their respective sun gears. As both planet gears are fixed to the same shaft, and as the 50-tooth sun gear does not turn when the KILOCYCLES dial knob is stationary, the 30 tooth sun gear is thereby caused to rotate exactly one full turn for each half turn of the spider gear. Shaft C is thus rotated one full turn (the same as if shaft B had been turned a full turn) and the cams for the r-f racks are moved precisely the right amount for 1 mc.. To summarize, shaft C can be turned by either the

[image: Figure, page 63]

BAND CHANGE knob and the spider gear or by the KILOCYCLES dial knob and shaft B.

b. Detent. In order to insure that the BAND CHANGE knob is turned only in half-revolution steps, a ball detent is provided between the 30-tooth sun gear (which makes one full turn per half turn of the knob) and the detent gear. (Note that the detent gear cannot turn when the KILOCYCLES dial knob is stationary).

c. I-F Racks. Note that turning the BAND CHANGE knob does not affect the position of shaft E and variable i-f rack. Shaft E turns only when the detent gear is turned, and the detent gear can be turned only through shaft B and the KILOCYCLES dial knob. Thus band changing does not affect the tuning of the i-f coils.

d. R-F Switches. R-f switches S101 through 8107 are 18-position rotary switches of which only the first 16 positions are used. Of the 16 operative positions, one each is used for tuning steps 1 through 15, while the sixteenth position is used for all 15 remaining tuning steps. The position of the r-f switches is controlled by the BAND CHANGE knob through the 16- and 144 tooth gears, each half-turn of the knob causing a one-position shift of the switches until position 16 is reached. To prevent further turning of the BAND CHANGE knob from moving the switches beyond position 16, an overtravel coupler is interposed between the 144-tooth gear and the switches. The coupler permits the knob and associated gears to be turned beyond tuning step 16, to tuning step 30, and at the same time leaves the switches stationary at position 16. The coupler is driven by the detented ball held between it and the 144-tooth gear. The coupler thus follows the gear to each of the first 15 positions until, at position 16, the pin on the periphery of the coupler is arrested by the stationary stop pin, making only the gear free to move to the higher positions. When returning to the lower numbered tuning steps, the pin on the gear again engages the pin on the coupler at position 16, so that the gear can drive the coupler and switches to the lower tuning step positions.

e. Crystal Switches. The crystal switches $108 and S8109 are 18-position switches, of which only the first 16 positions are used, and are operated so that each position is used for two tuning steps. The switches are turned by the BAND CHANGE knob through the Geneva wheel and shafts H and I. The Geneva wheel makes one-sixth of a turn each time it is engaged by the drive pin on the 85-tooth gear attached to the shaft of the BAND CHANGE knob. Since this occurs only once each full turn of the knob, and since each half-turn of the knob equals a 1-mc tuning step change, the © switches are turned one position only once every two tuning steps.

f. I-F Switches. I-f switches $110 and S111 are rotary switches, having two positions, with | every other position electrically the same. These switches are turned one position for each halfturn of the BAND CHANGE knob, by means of shafts G and K.



59. Frequency Indication

The tuned frequency of the receiver is shown on two dials which must be read in combination. The KILOCYCLES dial which shows the units and tens figures of the frequency in kilocycles is turned directly by the tuning knob on the end of shaft A. The hundreds and thousands figures of the frequency in kilocycles are located on a slide rule type scale on the MEGACYCLES dial drum and are actually marked in decimal and unit megacycles. 'The pointer which indicated these figures is moved by a cable and pulley on shaft B which is turned by the main tuning knob. The scales on the MEGACYCLES dial drum extend over a range of 1 mc only and 30 scales are thus needed to cover the full frequency range of the receiver. The proper scale on the drum is turned into viewing position by means of a cord and pulleys which are turned by the BAND CHANGE knob, each half-turn of the knob causing another scale to come into view.
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CHAPTER 5 — FIELD MAINTENANCE INSTRUCTIONS

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


Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Warning: Be extremely careful when servicing the receiver; dangerous high voltages are present. When checking voltages, use probes that are completely insulated except for the tip. Observe polarities to protect the meter. Take no continuity readings unless the receiver power is removed. Discharge capacitors before checking.


60. Trouble-Shooting Procedures


	a. The first step in servicing a set is to attempt to sectionalize the fault. Sectionalizing means tracing the fault to the major component, circuit, or stage in the receiver responsible for abnormal operation of the set: The second step is to localize the fault. Localization means tracing the fault to the defective part responsible for the abnormal condition. Some troubles such as burned-out resistors, r-f arcing, and shorted transformers can be located by sight, smell, or hearing. The majority of faults must, however, be localized by checking the voltage and resistance.

	b. The tests listed below aid in isolating the source of trouble. To be effective, the procedure should be followed in the order given. Remember that servicing procedure should cause no further damage to the receiver. The service procedure is summarized as follows:

	(1) Visual inspection. The purpose of visual inspection is to locate any visible trouble. This is best done by using a strong light or a flashlight in areas of shadow. Through this inspection alone the repairman may frequently discover the trouble or determine the stage in which the trouble lies. This inspection is valuable in avoiding additional damage to the receiver that







	might otherwise occur as a result of improper servicing, and in forestalling future failures.

	(2) Input resistance measurements. These measurements prevent further damage to the receiver from possible short circuits. Since this test gives an indication of the condition of the filter circuits, its function can be considered as being more than preventive.

	(3) Operational tests. The operational test is important because it frequently indicates the general location of the 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) Trouble-shooting chart. The trouble symptoms listed in this chart aid in localizing trouble.

	(5) Signal substitution. The principal advantage of the signal substitution method is that it usually enables the repairman to localize the trouble accurately and quickly to a given stage when the general location of the trouble is not immediately apparent from other tests.




	(6) Stage gain charts. These charts can be used to localize obscure, hard-tofind troubles and should be referred to only after having exhausted other means.

	(7) Intermittents. In all these tests, the possibility of intermittents should not be overlooked. If present, this type of trouble often may be made to appear by tapping or jarring the set. It is possible that the trouble is not in the receiver itself but in the installation, or the trouble may be caused by external conditions. In this event, check the installation, if possible.





61. Trouble-Shooting Data

Take advantage of the material supplied in this manual. It will help in the rapid location of faults. Consult the following trouble-shooting data:








	Fig. No.
	Description




	42
	R-388/URR,

Radio

schematic

Receiver

dia

gram.



	82
	Tube socket voltage and resistance chart.



	33
	Radio Receiver R-388/URR, top view.



	34
	R-388/URR,

Radio

Receiver

bottom

view

compartmented.



	35
	Bottom view of chassis, compartment 1,

capacitors.



	37
	Bottom view of chassis, compartment 2.



	38
	Bottom view of chassis, compartment 38.



	5
	Radio Receiver R-388/URR, rear view.



	386
	Bottom view of chassis, compartment 1.







62. Test Equipment Required for Trouble Shooting

The test equipment required for troubleshooting Radio Receiver R-388/URR is listed below. The technical manuals associated with the test equipment are also listed.








	Test equipment
	Publication




	Signal Generator TS—497A/URR

(range 2 to 400 me).
	TM 11-5030



	Audio Oscillator TS—382A/U
	TO 16-385TS382-2



	Tube Tester I-177 and I-177-A
	TM 11-2627



	Frequency Meter Set SCR—211—(*) | TM 11-300

(range 125 ke to 20 mc).
	



	Frequency Meter TS-174B/U
	TM 11-5044



	Electronic Multimeter TS—505/U

VT VM Model No. 300

Ballantine
	TM 11-5511



	Multimeter TS-—352/U
	TM 11-5527



	Output Meter TS—585A/U
	TM 11-5017







63. General Precautions

Careless replacement of parts can cause additional troubles. Observe the following points.


	a. Before a part is unsoldered, note the position of the leads. If a part, such as a transformer, has many taps, tag each lead for correct identification.

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

	c. Do not allow drops of solder to fall into the set as they may cause shorts. If possible, place strip of cardboard beneath part to be soldered to catch drippings. Be sure iron is hot, clean, and tinned.

	d. A carelessly soldered connection may create a new fault and is extremely difficult to locate.

	e. When a part is replaced in the r-f or i-f circuit, it must be placed exactly as the original one was. A part which has the same electrical value, because of a difference in physical size, may cause trouble in the higher-frequency circuits, where slight resistance and capacitance changes can cause erratic operation. Give particular attention to proper grounding when replacing a part. Use the same ground as in the original wiring. Burnish or scrape the ground area before attaching wire. Failure to observe these precautions may result in decreased gain or, possibly, in oscillation of the circuit.





64. Checking Filaments and B+ Circuits for Shorts


	a. The filaments operate at 6.3 volts a-c from a l-v (low-voltage) winding on the secondary of power transformer T108. A short in the filament circuit would hardly cause damage to the filaments, unless of course, a short circuit occurred across the h-v and I-v windings of transformer T108. Before applying power, check the taps on the transformer. Visual inspection of the miniature tubes with the power turned on should show whether each is lighted. A continuity check of the filament pins of the tube will determine if the tube is at fault; otherwise, check the filament contact at the sockets for shorts.

	b. Before applying power to a set known to be defective, it is advisable to check the B+ line for shorts. Be sure the power is removed



before checking for a short. The preferable check is to replace the plug-in filter can. A resistance reading at the terminals of filter choke L122 should read approximately 100 ohms. A resistance reading at the terminals of output filter choke L123 should read approximately 300 ohms. If the output filter choke reading is appreciably less than 300 ohms, remove filter capacitor unit C217 connections and check pins for breakdown before replacing filter choke.

c. Refer to tube socket resistance and voltage chart (fig. 32). With power removed, check resistances at pins against reading as outlined. Apply power and check voltages.



65. Operational Test


	a. For rapid orientation with the operation of the receiver and for ready reference to the logical and usual sources of trouble, refer to the equipment performance checklist (par. 36).

	b. Use of the receiver meter in either the input and output position with the ave off may be helpful in determining whether the trouble is located before the detector stage or: following it.
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Figure 33. Radio Receiver R-388/URR, top view.
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Figure 34. Bottom view of chassis, compartmented.
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Figure 35. Bottom view of chassis, compartment 1, capacitors.
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Figure 36. Bottom view of chassis, compartment 1.
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Figure 37. Bottom view of chassis, compartment 2.
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Figure 38. Bottom view of chassis, compartment 8.



66. Trouble-Shooting Chart

The following chart is supplied as an aid in locating trouble in the receiver. This chart lists the symptoms which the repairman observes, either visually or audibly, while making a few simple tests. The chart also indicates how to localize the trouble quickly to the various stages. The signal substitution tests (par. 68) then can be used to supplement this procedure and to determine the defective stage. Once the trouble is localized to a stage or circuit, a tube check and voltage and resistance measurement of this stage or circuit should ordinarily be sufficient to isolate the defective part. Normal voltage and resistance measurements are given in figure 32.









	Symptom
	Probable trouble
	Correction




	1.OFF-STANDBY-ON

switch at

ON position. Receiver inoper

ative, dial lamps do not light.
	No line power.

Blown fuse.

Break in a-e cord, usually at plug end

or where cord enters set.

Crack in fuseholder

or holder

leads

disconnected.
	Check power source.

Replace fuse.

If replaced fuse blows,

check

capacitor

plug-in

unit

filter

C217.

Check cord for continuity, banding cord

every few inches while watching ohm

meter for needle deflections.

Make re

Check fuseholder and leads.



	RF

2. No

output

with

receiver

GAIN and AUDIO GAIN set

Signal input indicated

at 10.

by meter with switch in IN

PUT

No

output

position.

from receiver.
	Trouble

in stages

second

after

lies

intermediate frequency.
	pairs.

Check tubes V109, V110, V111, V112,

and V1138.

Check

transformers

T104, T105, and

T107 for open circuits.

Check capacitors C211 and C209 by re

placing with capacitor of equal value.

Check resistances R152 and R158.

-

Check AUDIO GAIN control R154.



	Meter

8. Receiver

inoperative.

does not respond as receiver

Dial lamps light.

is tuned.
	Rectifier tube V115 defective, chokes

L122 and L128 open, filter capacitor

plug-in unit C217 shorted.

between

antenna

Defect

exists

ter

minal and detector stage V110.

Trouble may occur in the switching.

Try tuning on each band to deter

mine whether the entire set is in

band, or

operative,

particular

one

variable i-f switches $110 and S111.

With CALIBRATE and BFO switches
	Replace tube and/or chokes.

Replace filter capacitor unit.

Check tubes V101 through V109.

Check

continuity, primary and secondary of

transformers T105, T104, T103, T102,

T101.

Check continuity of L116, L117, L118,

and L119 with the BAND CHANGE

tuning

switch on the odd and even

steps.

mechanical

trouble-shooting

Refer

to

data (par. 67).

Antenna relay K101 defective.

Repair



	
	ON and the main tuning dial turned

through 100 ke, and oscillatory note

is heard at the output of the re

ceiver.
	or replace.



	4, A-m signals received but no c-w

apparent at output with BFO

switch ON and the set tuned

to a c-w station.
	Bfo defective.
	Replace tube V114.

Check bfo coupling capacitor C206.

Check socket resistances

and voltages

against figure 32.

Check T106 unit.



	5. With CALIBRATE switch ON,

and receiver tuned to WWV,

no oscillatory note is heard at

output.
	Calibration oscillator defective.
	Check tube V104.

Check capacitor C111 and C173.

Check switch S118.

Check

and

voltages

resistances

at

socket of V104 against figure 32.

Check plug-in crystal ¥111.



	6. Reception weak. With no signal

tuned in, rushing noise is not

when

apparent

output,

at

AUDIO GAIN and RF GAIN

controls are rotated through

CRYSTAL

maximum.

FIL

TER switch at 0 position.
	Poor antenna hook-up matching.

Weak tubes particularly the rectifier,

V115.
	Tighten

antenna

Check

connections.

TRIM

ANT.

Adjust

for grounds.

control.

Check tubes.

If receiver has been oper

ated constantly over

a long period,

replace entire tube set.













	Symptom
	Probable trouble
	Correction

A




	Meter appears

output is low.

sluggish.
	7, With a station tuned in, receiver | Low plate or grid voltage caused by | Check voltages and resistances at sock

shorted capacitor in plate or. screen

return circuits.
	ets against figure 32.



	
	Receiver not properly alined.
	Realine as outlined in paragraphs 80-

94,



	8. Reception distorted.
	
	Open grid resistor in audio stage V113. | Check voltages and resistances at sock

ets against figure 382.



	
	Incorrect grid biases.
	Check terminal 10 (h-v winding center

of power

secondary

tap)

trans

on

former T108 for high-resistance con

Check grid voltages

Repair.

nection.

against chart number with AVC con

RF GAIN control R148

trol at OFF.

open or shorted.



	
	Poor output impedance match.
	Check

taps of transformer

secondary

T107 and speaker connections.



	
	Improper operating potentials.
	Check tube voltages against chart num

ber.



	
	
	Check filter chokes L122 and L123 for

shorted

and

capacitor

turns,

filter

C217 for excessive leakage.



	
	Leaky screen bypass and plate decou-|}

pling capacitors.
	Replace bypass capacitors with good ca

pacitors of equal value.



	
	1,250-ke heterodyne.
	Adjust L124 (par. 94).



	
	
	Check grid return resistors in mixers.



	
	AVC

Strong signal with

control

at|

OFF.
	Reduce RF GAIN control, R148 setting.



	9. Noise and fading signals.
	Faulty RF GAIN and AUDIO GAIN | Tune to station.

controls.
	First short AUDIO

GAIN, then short RF GAIN control.

If signals become stable under either

one of these procedures, or noise is

produced, a defective control is indi

cated and should be replaced.



	
	Swinging antenna,
	Reduce

Tighten con

sag in antenna.

nections.



	10. Hum at output.
	Short turns in filter chokes L122 and|

L123.
	Check resistance

of chokes

L122,

100

ohms; L123, 300 ohms.



	
	Defective filter capacitor unit C217.
	Replace plug in unit.



	11. Intermittent noise,
	Defective tube, resistor, or capacitor.
	| With an insulated probe, gently tap and

slightly move all tubes, 'resistors, ca

pacitors, and soldered connections to

elements

tubes

locate

loose

in

or

faulty connections.



	12. Whistle or howl in receiver.
	Defective

poor

shielding

tube,

and|

grounding.
	Check tubes.

Shunt bypass capacitors

with capacitors of equal value to lo

cate open unit,







67. Mechanical Trouble-Shooting Data of the more probable mechanical sources of

often may be caused by mechanical faults. Some paragraphs 74—79 for repair instructions.

Failure of the receiver to operate properly _ trouble are listed in the following table. See









	Symptom
	Probable trouble
	Correction




	1.No

detenting

of bands

takes

place}

CHANGE

BAND

when

knob

is

turned.
	Ball and detent-spring assembly

(on|

shaft C, fig. 30) bent or broken.
	Repair or replace detent-spring as

sembly.



	CHANGE

2. BAND

knob

turns

one revolution, and then jams.
	Geneva

only| Centering

spring

for

wheel|

loose, bent, or broken,
	Tighten, repair or replace spring.



	3. Receiver will not tune on some or all | Cam rider for r-f slug rack or i-f slug | Clean

frequencies.
	rack stuck because of broken spring

or dirty guide.
	and

replace

parts

as

re

quired.



	CHANGE

BAND

4,.Turning

knob|

causes wrong bands to be tuned in.
	Overtravel coupler out of alinement.
	Realine band-change mechanism.



	5Too much backlash occurs when re-|

versing direction

tuning with

of

KILOCYCLES dial knob.
	Broken loading cord between shafts B | Replace loading cord.

and E (fig: 31).
	



	6. Band indicator drum does not turn.|
	Broken drum-drive cord.
	Replace cord.



	7. Dial pointer does not move.
	Broken pointer cord.
	Replace cord.







68. Signal Substitution Notes


	a. Signal substitution requires a source of audio, i-f, and r-f signals. See paragraph 62 for a listing of suitable test equipment.

	b. In addition, a headset or permanent magnet speaker is necessary.

	c. A tube tester and voltohmmeter are needed - also to isolate the defective part after the faulty stage has been indicated by signal substitution.

	d. In the test indicated in the following paragraphs, ground one side of the signal generator to the receiver chassis and connect the other side through a series capacitor (about .05 pf) to the receiver point as directed.

	e. Note the volume and listen for serious distortion from the speaker or head set at various points in the signal substitution procedure. When working back from the output toward the input stages, decrease the output as much as possible. If possible, compare with a receiver known to be in good condition.

	f. Check the wiring and soldering in each stage during the procedure.

	g. Misalinement of one or more stages in the receiver will cause reduced output. Misalinement of the oscillators, except the bfo, may prevent any output.

	h. When trouble is localized to a given stage, first test the tube, then the voltage, and finally the resistance at the tube socket of that stage against figure 32.




	1. Trouble in a circuit or stage may not cause changes in voltages or resistance measurements at the tube sockets. The instructions included in these paragraphs are merely a guide and should suggest other procedures, such as voltage and resistance measurements on individual parts, or any other tests that may be in order.

	j. Remove only one tube at a time when testing. Check the tube, and if it is not defective, return it to the proper socket before another tube is removed.

	k. At each step, it is assumed that all previous steps were completed satisfactorily. Isolate and repair any troubles located before proceeding further.





69. A-F Tests


	a. Apply an audio signal through a .05-pf capacitor to terminal 7 of V113. Listen for a signal at the headset. If no output signal is apparent, check tube V113 and taps of transformer T107. Check contacts at PHONES jack J108.

	b. Apply an audio signal at tap 3 of the secondary of transformer T105. If no signal is audible at the output, check in turn, V112, AUDIO GAIN control R154, capacitor C209, and resistors R150, R152, and R153. Check the socket voltages of V11I2 and V113.





70. Fixed I-F Tests
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	a. Apply a 500-kc modulated signal through a .05-nf capacitor to the plate (pin 5) of V109. The signal should be heard in the phones. If the signal is not heard, check the continuity of primary and secondary of transformer T105. Check capacitor C201.

	b. Apply the 500-ke modulated signal to the grid (pin 1) of V109. The output signal should be louder. If not, check the voltage and resistance at the pins to determine the cause.

	c. Repeat the procedure as outlined above with V108 and V107. Decrease the signal with each tube.

	d. Apply the modulated 500-ke signal to the plate (pin 5) of V106. If no signal is heard at the output, check T101 for continuity.





71. Variable I-F Tests


	a. Tune the receiver through its range on the odd- and even-numbered tuning steps. Notice the output.

	b. If it is apparent that the receiver is not functioning properly only on the odd-numbered bands, check inductors L117 and L119 and capacitor C221.

	c. If received signals develop insufficient or no output on the even-numbered bands, check inductors L116 and L118 and capacitor C220.

	d. Check switches $110 and 8111 on odd- and even-numbered tuning steps.

	e. Refer to paragraphs 87 and 88, variable i-f alinement.





72. R-F Tests


	a. The quickest r-f test and over-all check of the receiver can be made by using calibration oscillator V101. Turn the CALIBRATE switch to ON, the BFO switch to ON, and the RF GAIN and AUDIO GAIN controls at the halfway point (5). Revolve the main tuning knob across the spectrum of one of the lower bands. If a tone is heard at the harmonic frequencies of 100 ke throughout the tuning range, the receiver is operating. Defective r-f coils and capacitors can be detected by repeating this procedure over the 30 tuning steps. Also, faults in the switching can be brought to light.

	b. If there is reason to suspect that the calibration oscillator is defective, an r-f modulated signal of known frequency can be applied to the grid (pin 1) of V101. If the set is operating properly, the signal should be audible at the output, and the main tuning control should read the correct frequency. A defective tuning step can be located by applying a modulated r-f signal from an accurately calibrated signal source.





73. Stage Gain Chart

The stage gain chart given in this paragraph lists the approximate input voltages required to produce a minimum of 500-mw signal output. Use these charts as standards when trouble shooting, to check the over-all gain of the receiver, and the gain of each stage listed below. When the receiver output is low and the tubes are performing in a satisfactory manner (as indicated by a tube checker), localize the defective stage by checking the signal voltage level of the stages against the chart, while using either the signal substitution or signal tracing method of trouble shooting.


	a. Set the CALIBRATE, AVC, and BFO controls at OFF, and set the SELECTIVITY knob at 0. Increase the RF GAIN control setting until a reference voltage of 4 volts can be measured across the diode load resistor R151.

	b. Allow 15 minutes for the signal generator to warm up. Ground the signal generator to the receiver chassis. Use short, well-shielded leads when applying signals. Feed the generator signals modulated 30 percent at 400 cycles through a 100-yuf capacitor and 50-ohm resistor.












	Frequency
	Signal generator

output applied at
	Signal

generator

output

(microvolts)
	Stage gain




	500 ke
	3d i-f V109, pin 1
	53,000
	T3:5



	500 ke
	2d i-f V108, pin 1
	1,500
	35.5



	500 ke
	1st i-f V107, pin 1
	Patt
	55.5



	2or3me
	2d mixer V106, pin 7
	29
	93



	*11 me
	intermediate mixer V103, pin

{f
	22
	1.32



	1me
	1st mixer V102, pin 1
	3
	7.33



	40 to 30 me
	1st mixer V102, pin 1
	1.2 to 1.5
	24 to 19.7



	1 mc
	r-f amplifier V101, pin 1
	oO
	10



	2 to 30 me
	r-f amplifier V101, pin 1
	-8 to 1.6
	16 to 29





® Dial tuned to 1 me.




Section II. REPAIR


74. Replacement of Parts

a. For the most part, the components of Radio Receiver R-388/URR are readily accessible and are easily replaced if found faulty. The sockets, capacitors, filter chokes, and inductors are mounted securely to the chassis with hexnuts and Phillips-head screws. The power transformer is bolted to the chassis. The bolts can be removed easily with socket wrenches, long-nosed pliers, and/or a Phillips screw driver. The dial knobs are removed with either of the wrenches mounted on the under side of the dust-cover. The crystal filter shield is lifted by removing one Phillips-head screw on top of the can and a hexnut beside the power transformer, beneath the receiver.

b. If any of the switch wafers require replacement, carefully mark the wires connected to the wafer with tags to avoid misconnection when the new switch is installed. Follow this practice whenever replacement requires the disconnection of numerous wires.

c. The parts that require special attention in their removal are listed in the following paragraphs.



75. Removal of VFO

a. When trouble occurs in the vfo unit, it is generally recommended that the entire unit be replaced. To begin this task, remove the V001 and V002 tube shields, then remove the tubes.

b. With the fluted socket type wrenches, remove the dial knobs listed below.

SELECTIVITY PHASING Main tuning BAND CHANGE ANT. TRIM BFO PITCH c. Remove the front panel by removing the 11 screws that secure the front panel, and unhook the 2 dial lamps over the MEGACYCLE dial drum and allow it to swing forward on wires.

d. Remove the KILOCYCLES dial.

e. Remove the three screws and spacers holding the oscillator to the chassis.

f. Tip rear of oscillator downward. Turn slightly to clear shaft, and lift out.



76. Tuning and Band-Change Gearing

a. General. Although the tuning and bandchange gearing of the receiver can be removed as a complete unit, usually this is not necessary in order to make repairs. Almost all repairs can be made with the gears still in the receiver. Complete instructions for gaining access to the gearing, reassembling the gearing, and removing the entire gearing as a unit are given in the following subparagraphs.

b. Access to Gearing. Depending on the extent of repairs, the gear box may be removed from or left in the receiver. If the gear box is left in the receiver, perform steps 1, 2, and 3 only and proceed to ¢ below for disassembly. If the gear box is to be removed from the receiver, perform all of the following steps and those of c below.


	(1) Turn the KILOCYCLE shaft to its counterclockwise stop and the MEGA-CYCLE shaft to its clockwise stop.

	(2) Remove the SELECTIVITY, PHAS-ING, BFO PITCH, BAND CHANGE, KILOCYCLE tuning, and ANT. TRIM knobs.

	(3) Remove the collar, tension washer, and flat washer from the KILOCYCLE shaft. Remove the screws that fasten the front panel to the chassis. Lift off the panel, but do not detach it from the wiring to the chassis.

	(4) Remove the end bracket from the right side of the chassis.

	(5) Loosen the vfo, r-f slug, and i-f slug rack shaft coupler set screws which are accessible from the top of the receiver.

	(6) Remove the two BAND CHANGE shaft coupler set screws which are accessible from the bottom of the receiver.

	(7) Remove the vfo and gear box mounting screws.

	c. Disassembly of Gearing.

	(1) Turn shaft G (BAND CHANGE) clockwise to the stop below tuning step 1. Turn shaft A counterclockwise to the stop.




	(2) Mark the mating gears which are referenced 1, 2, and 3 on figure 31. Make a mark across the 85-tooth spider gear and across the 90-tooth stop-pin gear (shaft F, fig. 31) using the top edge of the front gear panel for a guide.




	(3) Make a radial mark on the 144-tooth gear below the Geneva wheel detent. Using the outline of the Geneva wheel as a template, make a mark on the 85 tooth Geneva wheel drive gear.




	(4) Make a mark through the edge of the small dial cable pulley and the front gear panel.




	(5) Extract the hub pin of the large dial cable pulley and remove the pulley and gear.







	(6) Remove the small dial cable pulley and the retaining rings from shaft I and shaft F (fig. 31).

	xo) Measure and note the length of the loading spring (AS, fig. 31).

	(8) Remove the four front gear panel mounting screws. Remove the front gear panel, but do not allow the gears to unmesh, rotate, or ride up with the panel. Take care that the shim washers stay with their respective gears or shafts.




	(9) Draw a line through the detent spring, the 48-tooth detent gear, and the rear gear panel. Draw another line through shaft E 52-tooth gear and the rear gear panel.




	(10) Before removing any gears, mark all of them for identification. Note that the disk and gear of the overtravel coupler are detented. Do not lose the detent ball.

	d. Reassembly of Gearing. The following instructions are given as a guide to the proper method of replacing parts. Apply a thin film of AN—G-—25 or equivalent grease to all bearing surfaces when reassembling.

	(1) Loading cord. When installing a new loading cord, cut the cord in half and tie a small loop in one end of each piece for attachment to the springs. To assemble, push the other end of each piece through the hole in the proper gear and knot it. The lengths of the cords (5 inches between knots) and the amount around each gear drum should be such that it will allow the stops on shaft A to operate before the spring strikes either gear drum. The spring is loaded to 6 pounds pull by disengaging a gear in the affected group, and winding the cord up on one of the gear drums. Coat the knots with Duco cement to prevent them from becoming untied.




	(2) Precautions in reassembling bandchange gearing. Observe the following precautions when reassembling the band-change gearing, shafts G and H.

	(a) Place the centering spring so that it holds the slots in the Geneva









wheel in the path of the driving pin on the gear of shaft G.


	(b) The radial pin on the overtravel coupler in the band-switch shaft assembly should be placed about 60° clockwise from the stop pin in the rear plate. After replacing ball, assemble Geneva-wheel shaft assembly, with the pin in the gear against the clockwise side of the radial pin.

	(c) Use washers to shim shaft C so that a pull of 8 pounds minimum is required on the pin drive of shaft C for detent disengagement. These washers are shims which should be used on shafts C and H, respectively, in the quantity required to keep end play at a reasonable minimum.

	(d) With shaft H assembled as explained, the two stop pins will be in the position shown in figure 31: one pin toward shaft E and the other 120° clockwise from it. The stop-idler gear should be rotated counterclockwise until its pin approaches the pin on shaft H as shown, with the ball detent on shaft C in its hole or detented position, and with the pin in the gear on shaft G directly under the shaft as shown in figure 30.

	(e) Shaft G, when turned clockwise, must hit the stop after about 45° rotation. The ball on shaft C will then detent shaft G every 180°. When shaft G has rotated 714 revolutions counterclockwise (or 15 detent positions), the pin in the gear on shaft H and the radial pin on band-switch shaft assembly, must have rotated clockwise until the radial pin is just touching or about to touch the pin in the rear plate. Further rotation of shaft G should cause the pin in the gear to leave the radial pin arrested by the pin in the rear plate. If the stop pins hit before 15 detent positions are made, readjust the mating of the gears. Shaft G must be able to ro-



tate a minimum of 1414 revolutions (29 detent positions) (figs. 30 and 31).



77. R-F Slug Rack

a. General. Except for lubrication, the r-f slug rack requires very little maintenance. It should not be taken apart except to replace worn or broken parts. Follow the procedure below to check the proper alinement of cams when reassembling.

b. Cam Positions. Three cam-locating holes are located in the front plate of the r-f slug rack assembly. When correctly phased or synchronized, the tips of all three cams will appear simultaneously before their respective alining holes. It may be necessary to use a small mirror to observe the holes accurately. If this is not practicable, another method of checking the operation of the cams is as follows:


	(1) Turn the BAND CHANGE knob to tuning step 30 (29.5 to 30.5 mc) and turn the tuning dial to the extreme clockwise position. View the cam of camshaft assembly (right-hand end) from the front. The cam rider, or follower, should be located approximately one-sixteenth inch to the right of the tip of the cam. The cam rider should descend along the right-hand edge of the cam when the tuning dial is turned counterclockwise.

	Turn the BAND CHANGE knob to tuning step 16 (15.5 to 16.5 mc) and turn the tuning dial to the extreme counterclockwise position. The cam rider should be on the descending portion of the cam but should not be bottomed at the lowest point of the cam. (2)

	Turn the BAND CHANGE knob to tuning step 15 (14.5 to 15.5 mc) and turn the tuning dial to the extreme clockwise position. Viewing the center cam from the front, the cam rider should be positioned about one-sixteenth inch to the left of the tip of the cam. (3)

	Turn the BAND CHANGE knob to tuning step 8 (7.5 to 8.5 mc) and turn the tuning dial to the extreme counter- (4)




	clockwise position. Viewing the center cam from the front, the cam rider should be on the descending portion of the cam but should not be bottomed at the lowest point of the cam.

	(5) Turn the BAND CHANGE knob to tuning step 7 (6.5 to 7.5 mc) and turn the tuning dial to the extreme clockwise position. Viewing the left-hand cam from the front, the cam rider should be located approximately onesixteenth inch to the right of the tip of the cam. The cam rider should descend along the right-hand edge of the cam when turning the tuning dial counterclockwise.

	(6) Turn the BAND CHANGE knob to tuning step 4 (3.5 to 4.5 mc) and turn the tuning dial to the extreme counterclockwise position. The cam rider should be on the descending portion of the cam but should not be bottomed at the lowest point of the cam.

	c. Realinement of Cams. If the cams are not properly alined, they can be realined by loosening the setscrews in the driving coupler on shaft C (fig. 31), adjusting the cam positions, and tightening the setscrews again.





78. Replacement of Dial Cables

(fig. 39)


	a. General. To replace either the slide-rule pointer cable or the drum cable, it is necessary to remove the front panel. Use the following procedure:

	(1) Remove the top and bottom dust-covers from the receiver.




	(2) Remove the SELECTIVITY, PHAS-ING, BFO PITCH, ANT. TRIM, KILOCYCLES dial, and BAND CHANGE knobs.




	(3) Remove the front panel screws and lift off the panel but do not detach it from the wiring to the chassis.







	b. Pointer Cable. To replace the pointer cable, a 365%-inch length of nylon-covered cable is required.

	(1) Turn pulley A counterclockwise to the stop.




	(2) Tie a loop in the end of the cable and string the cable on pulley A.




	(3) Wind the cable twice around pulley A, run it around pulley D, then attach it to the pointer, and run it around pulley C.




	(4) Terminate the cable at the end of the spring on pulley A. The spring should be pulled to full tension.




	(5) Replace the front panel by reversing the procedure in a@ above.




	c. Drum Cable. To replace the drum cable, a 27-inch length of nylon-covered string is required.

	(1) Turn the BAND CHANGE shaft to tuning step 30 (29.5 to 30.5 mc) position, thus causing pulley E to reach its counterclockwise stop.




	(2) Tie a loop in the end of the cable and attach it to pulley E and wind it around as shown in figure 39.




	(3) Turn pulley E about one-half turn and hold it against the tension of the spring.




	(4) Run the cable to pulley E and work it around the pulley one and one-half turns or more as required, before attaching the end.




	(5) Loosen the setscrew in the hub of the drum and aline the 29.5- to 30.5-me scale so that it will show in the window when the front panel is replaced. Tighten the setscrew.








79. Refinishing

Instructions for refinishing badly marred panels are given in TM 9-2851.

[image: Figure, page 84]

Figure 39. Replacement of dial cables.




Section Ill. ALINEMENT PROCEDURES


80. General


	a. While alinement of the receiver can be considered a periodic necessity, the repairman should not go about this task in a haphazard manner or with inadequate facilities. Alinement should be undertaken only after all other tests and checks fail to improve the operation of a malfunctioning set.

	b. Before beginning alinement, allow a warm-up period of at least 15 minutes for the receiver and test equipment.

	c. While an adequate list of test equipment follows in paragraph 81, it is possible to aline the receiver, using the built-in calibration oscillator as a signal generator and S meter M101 in



the OUTPUT position to trim the various capacitors for maximum output.



81. Test Equipment for Alinement and Adjustment

In addition to the test equipment listed in paragraph 62, the following items are required for alining and adjusting Radio Receiver R— 388/URR:


	a. Two bakelite alinement tools, with 14- and 5/16-inch screw-driver type bits, are required for adjusting cores and trimmer capacitors.

	b. A head set or a permanent magnet type speaker will be required to provide aural response, since the receiver is not equipped with a speaker.





82. Crystal Oscillator V105 Trimmer Adjustment


	a. Trimmer capacitor C167, marked XTAL on chassis, should be adjusted to provide an input capacity of 32 jf across the crystal holders. If this capacitor is badly mistuned, the crystals will be off frequency and low in output.

	b. Connect a 470,000-ohm resistor to pin 7 of V102. Connect a vtvm (vacuum-tube voltmeter) between free end of 470,000-ohm resistor and chassis. (Resistor is used to reduce capacity of meter probe).

	c. In all the following adjustments, the trimmers should be peaked if the indicated voltage is not more than 2 volts. If the voltage is more than 2 volts, detune the trimmer toward minimum capacity until voltage reads 2. (See fig. 33 for location of trimmer). Repeat this procedure when performing the following adjustments.

	(1) When tuning trimmer marked 30, with BAND CHANGE switch on tuning step 30 (29.5 to 30.5 mc).




	(2) When tuning trimmer marked 28, with BAND CHANGE switch on tuning step 28 (27.5 to 28.5 mc).




	(3) When tuning steps 26 through 14, tuning correspondingly marked trimmers (see par. 4b for MEGACYCLE dial markings).




	(4) With BAND CHANGE switch on tuning step 1, adjust trimmer labeled BC which is nearest V105.




	d. Remove the 470,000-ohm resistor. Connect the resistor to pin 1 of V103. Connect vtvm between free end of resistor and chassis.

	e. Place BAND CHANGE switch on tuning step 1. Tune trimmer marked BC that was not previously tuned as described above.





83. 100-ke Calibration Oscillator Adjustment

Calibrate the 100-ke crystal oscillator as explained in paragraph 17.



84. I-F Amplifiers and Crystal Filter Unit Alinement

Connect the signal generator between the grid (pin 7) of V106 and chassis. Connect one end of a clip lead between C173 and C111 at the output side of the calibration oscillator. Hold the other end of the lead near the grid of V106. Set the CALIBRATE switch at ON. Set the signal generator to zero beat at 500 ke. Turn the calibrator oscillator off by setting the CALI-BRATE switch to OFF. Connect detuning network (.01-yf capacitor in series with 4,700-ohm resistor) from plate of V107 to chassis. Connect a vtvm across diode load resistor R151. Place SELECTIVITY switch, $114, in the 0 position.


	a. Tune the secondary (bottom) slug or T103 for maximum indication. Keep diode load voltage below 3 volts by adjusting signal generator output.

	b. Connect detuning network from terminal 4 of T103 to chassis. Tune the primary (top) slug for maximum indication.

	c. Connect the detuning network from plate of V108 to chassis. Tune the secondary of T104 for maximum indication.

	d. Connect the detuning network to terminal 4 of T104. Tune the primary of T104 for maximum indication.

	e. Connect the detuning network to the plate of V109. Tune secondary of T105 for maximum indication.

	f. Connect the detuning network to terminal 4 of T105. Tune the primary of T105 for maximum indication.

	g. Tune T101 for maximum vtvm indication.








85. BFO Adjustment


	a. Turn the BFO switch to ON. Connect the signal generator between the grid (pin 7) of V106 and chassis. Set the BFO PITCH capacitor to midrange.

	b. With a Bristo wrench loosen the BFO PITCH knob, and match the index line to line on the chassis. Tighten the knob.

	c. Adjust the tuning core in T106 for zero beat, using insulated screw driver.





86. Alinement of Dial

a. Loosen the two front set screws on the vfo coupler with the wrench. (Insert the wrench from the right side of the oscillator cylinder).


	b. Turn the vfo shaft by hand to an extreme clockwise position.

	ec. Turn BAND CHANGE switch to tuning step 2 (1.5 to 2.5 mc). Turn main tuning dial to 2.0 mc. Set the KILOCYCLES dial to zerozero. Tighten set screws.

	d. Connect one end of the clip lead to pin 7 of V106. Connect the other end of the lead between C173 and C111. Turn the CALIBRATE control to ON.

	e. Rotate the vfo shaft counterclockwise by hand, noting beat note once every revolution. Stop at the sixth beat note and carefully set to zero beat. Tighten the coupler screws.





87. Tuning Step 2 and Variable I-F (for Even-Numbered Steps)


	a. Connect the signal generator with a 270 ohm series resistor to the ANTENNA jack. Set BAND CHANGE switch to tuning step 2 (1.5 to 2.5 mc). Set the MEGACYCLE tuning dial to read 1.6 me. Connect the vtvm between diode load resistor R151 and chassis.

	b. Turn the BFO switch to ON and adjust the signal generator for 1.6-mc output. Adjust the output of signal generator to give some value of diode load voltage below 5 volts. Tune adjustments marked 1.6 (slugs in L116, L118, and L102) for a maximum indication (figs. 30 and 33). Continue to adjust signal generator output so that the diode load voltage does not rise over 5 volts.

	c. Set the MEGACYCLE tuning dial to read 2.4 me. Set generator to zero beat at 2.4 mc with the bfo. Tune adjustments marked 2.4 (trimmer capacitors C174, C180, and C104) for a maximum indication, keeping diode load voltage below 5 volts (fig. 33).

	d. Repeat the tuning process as outlined above at 1.6 and 2.4 mc until no further increase in output can be obtained.





88. Tuning Step 3 and Variable I-F (for Odd-Numbered Steps)


	a. Connect the signal generator and the vtvm as directed in paragraph 87.

	b. Set the MEGACYCLES dial to read 2.6 me. Set signal generator to zero beat at 2.6 mc with bfo. Turn off the bfo. Adjust the tuning




	cores of L117, L119, and L103 (fig. 33) marked 2.6 for maximum indication on the vtvm.

	c. Set the MEGACYCLES tuning dial to read 3.4 me. Set signal generator to zero beat at 3.4 me with the bfo. Turn off the bfo. Adjust the trimmer capacitors marked 3.4 (C176, C182, and C106) for maximum indication on the vtvm. This completes the alinement of the variable i-f stage.





89. Tuning Steps 4 Through 7


	a. Connect the signal generator and the vtvm as directed in paragraph 87. Set the BAND CHANGE switch to tuning step 4 (3.5 to 4.5 mc).

	b. Set main tuning dial to read 4.0 me. Set signal generator to zero beat at 4.0 mc with the bfo. Turn off the bfo. Adjust tuning cores marked 4.0 (in L104, L107, and L111) for maximum indication on the vtvm.

	c. Set the BAND CHANGE switch to tuning step 7 (6.5 to 7.5 mc). Set main tuning dial to read 7.0 mc. Set signal generator to zero beat at 7.0 mc with the bfo. Turn off the bfo. Tune trimmer capacitors marked 7.0 (C108, C120, and C128) for maximum indication on the vtvm.

	d. Repeat tuning procedures at 4.0 and 7.0 mc until no further increase is noticeable on the vtvm.





90. Tuning Steps 8 Through 15


	a. Connect signal generator and the vtvm as directed in paragraph 87.

	b. Set the BAND CHANGE switch to tuning step 8 (7.5 to 8.5 mc). Set the MEGACYCLES tuning dial to 8.0 me. Set the signal generator to zero beat with the bfo at 8.0 mc. Turn off the bfo. Adjust tuning cores marked 8 (L105, L108, and L112) for maximum indication on the vtvm.

	c. Set the BAND CHANGE switch to tuning step 15 (14.5 to 15.5 mc). Set the MEGACY-CLES dial to read 15.0 me. Set the signal generator to zero beat with the bfo at 15.0 me. Turn off the bfo. Tune trimmer capacitors marked 15 (C110, C122, and C130) for maximum indication on the vtvm.

	d. Repeat the tuning procedures at 8.0 mc until no further increase in output can be obtained.




	a. Connect the signal generator and vtvm as outlined in paragraph 87.

	b. Set the BAND CHANGE switch to tuning step 16 (15.5 to 16.5 mc). Set the MEGACY-CYLES tuning dial to 16.0 me. Adjust the tuning cores marked 16 (L106, L109, and L113) for maximum indication on the vtvm.

	c. Set the BAND CHANGE switch to tuning step 30 (29.5 to 30.5 mc). Set the MEGACY-CLES tuning dial to 30.0 me. Adjust trimmer capacitors marked 30 (C124 and C132) for a maximum indication on the vtvm.

	d. Repeat tuning procedures at 16 and 30 mc until no further increase in output is apparent.




	a. Connect the signal generator and the vtvm as directed in paragraph 87.

	b. Set the BAND CHANGE switch to tuning step 1 (.5 to 1.5 mc). Set the MEGACYCLES tuning dial to .6 mc. Set the signal generator to zero beat with bfo at .6 mc. Turn off the bfo. Adjust core in L114 so that it is approximately in the same position in the inductor as the cores in L116 and L118.

	c. Adjust tuning cores marked .6 (in L101 and L110) for a maximum indication.

	d. Adjust trimmer capacitor marked .6 (C140) for a maximum indication.



Note. Two peaks may be found when tuning capacitor C140. Use the peak that requires the higher value of capacity.

e. Set the MEGACYCLES tuning dial to 1.4 me. Set signal generator to zero beat with the bfo at 1.4 me. Turn off the bfo. Tune trimmers marked 1.4 (C102 and C119) for a maximum indication on the vtvm. Adjust tuning core marked 1.4 (L115) for a maximum indication on the vtvm.

f. Repeat the tuning procedures at .6 and 1.4 me until no further increase in output can be obtained.


	a. The careful design of the vfo used in Radio Receiver R-388/URR makes it unlikely that the dial calibration will become inaccurate through normal use or treatment. However, should the dial calibration become inaccurate, the following paragraphs will show a capable technician with adequate facilities how to correct the dial calibration.

	b. If the slide-rule calibration only is off frequency in the same directions on all bands, the dial pointer can be corrected by grasping the dial cord and sliding the pointer along the cord until the correct position for the pointer is found.

	c. If the vernier dial calibration is incorrect by the same amount for all bands, aline in accordance with instructions in paragraph 86.

	d. If all other correction measures fail and the calibration continues erratic or inaccurate, it can be assumed that one of the parts within the oscillator can is defective. In this case the oscillator must be removed as outlined in paragraph 75.



Caution: The vfo is inclosed in a hermetically sealed container. No attempt should be made to remove this shield unless adequate repair facilities are available.


	a. Turn the BAND CHANGE switch to tuning step 1 (.5 to 1.5 mc).

	b. Tune to the spurious signal (whistle) at 1,250 ke.

	c. From the bottom of the receiver, adjust L124 for the greatest attenuation of the spurious signal.



This section is intended as a guide in determining the quality of the repaired receiver. The minimum test requirements outlined in the fol lowing paragraphs may be performed by maintenance personnel with adequate test equipment and the necessary skills. Repaired equipment meeting these requirements will furnish uniformly satisfactory operation.

[image: Figure, page 88]



91. Tuning Steps 16 Through 30


	a. Connect the signal generator and vtvm as outlined in paragraph 87.

	b. Set the BAND CHANGE switch to tuning step 16 (15.5 to 16.5 mc). Set the MEGACY-CYLES tuning dial to 16.0 me. Adjust the tuning cores marked 16 (L106, L109, and L113) for maximum indication on the vtvm.

	c. Set the BAND CHANGE switch to tuning step 30 (29.5 to 30.5 mc). Set the MEGACY-CLES tuning dial to 30.0 me. Adjust trimmer capacitors marked 30 (C124 and C132) for a maximum indication on the vtvm.

	d. Repeat tuning procedures at 16 and 30 mc until no further increase in output is apparent.





92. R-F Alinement, Tuning Step 1


	a. Connect the signal generator and the vtvm as directed in paragraph 87.

	b. Set the BAND CHANGE switch to tuning step 1 (.5 to 1.5 mc). Set the MEGACYCLES tuning dial to .6 mc. Set the signal generator to zero beat with bfo at .6 mc. Turn off the bfo. Adjust core in L114 so that it is approximately in the same position in the inductor as the cores in L116 and L118.

	c. Adjust tuning cores marked .6 (in L101 and L110) for a maximum indication.

	d. Adjust trimmer capacitor marked .6 (C140) for a maximum indication.



Note. Two peaks may be found when tuning capacitor C140. Use the peak that requires the higher value of capacity.

e. Set the MEGACYCLES tuning dial to 1.4 me. Set signal generator to zero beat with the bfo at 1.4 me. Turn off the bfo. Tune trimmers marked 1.4 (C102 and C119) for a maximum indication on the vtvm. Adjust tuning core marked 1.4 (L115) for a maximum indication on the vtvm.

f. Repeat the tuning procedures at .6 and 1.4 me until no further increase in output can be obtained.



93. VFO Alinement


	a. The careful design of the vfo used in Radio Receiver R-388/URR makes it unlikely that the dial calibration will become inaccurate through normal use or treatment. However, should the dial calibration become inaccurate, the following paragraphs will show a capable technician with adequate facilities how to correct the dial calibration.

	b. If the slide-rule calibration only is off frequency in the same directions on all bands, the dial pointer can be corrected by grasping the dial cord and sliding the pointer along the cord until the correct position for the pointer is found.

	c. If the vernier dial calibration is incorrect by the same amount for all bands, aline in accordance with instructions in paragraph 86.

	d. If all other correction measures fail and the calibration continues erratic or inaccurate, it can be assumed that one of the parts within the oscillator can is defective. In this case the oscillator must be removed as outlined in paragraph 75.



Caution: The vfo is inclosed in a hermetically sealed container. No attempt should be made to remove this shield unless adequate repair facilities are available.



94. Alinement of Inductor L124.


	a. Turn the BAND CHANGE switch to tuning step 1 (.5 to 1.5 mc).

	b. Tune to the spurious signal (whistle) at 1,250 ke.

	c. From the bottom of the receiver, adjust L124 for the greatest attenuation of the spurious signal.






Section IV. FINAL TESTING


95. General

This section is intended as a guide in determining the quality of the repaired receiver. The minimum test requirements outlined in the fol lowing paragraphs may be performed by maintenance personnel with adequate test equipment and the necessary skills. Repaired equipment meeting these requirements will furnish uniformly satisfactory operation.

[image: Figure, page 90]

Figure 42. Radio receiver R-388/URR, over-all schematic.
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96. Test Equipment Required for Final Testing

The instruments needed for testing the repaired equipment are listed in paragraph 62. No attempt should be made to run performance checks unless the performance characteristics of the available test equipment are equal or superior to the equipment listed.



97. Beat-Frequency Oscillator


	a. Calibration oscillator can be used. Tune receiver.

	b. Turn the BFO switch to ON.




	ec. Turn the main tuning dial through 1 mc of tuning.

	d. An oscillatory note will be heard when the ke indicator reads zero-zero with the hairline zero adjustment at dead center. The mc slide rule dial pointer will be superimposed on one of the calibration marks of the dial.





98. Sensitivity

a. Set the controls as follows:

AVC switch_______. OFF

RF GAIN control___Maximum

AUDIO GAIN As required for 10-1 control. signal-plus-noise to noise.

SELECTIVITY____0

LIMITER switch___OF F


	b. Apply an r-f signal, modulated 30 percent at 400 cps, to the ANTENNA jack through a 47-ohm resistor in series with a 100-yyf capacitor.

	c. Make tests at the low-, middle-, and highfrequency points of each band.

	d. The sensitivity on tuning step 1 shall be better than 15 uv. The sensitivity on tuning steps 2 through 30 shall be better than 5 uv.

	e. The over-all gain on tuning steps 2 through 30 shall be enough to give 1 watt of audio with less than 5 uv input (AVC off).

	f. The c-w sensitivity on tuning step 1 shall be better than 5 uv and on tuning steps 2 through 30, the c-w sensitivity shall be better than 1.6 uv.





99. Signal-Plus-Noise to Noise Ratio


	a. This test is made most conveniently along with the sensitivity test described above.

	b. After each section of the band is tested as outlined in paragraph 98, apply a 1,000-uv signal modulated 30 percent at 400 cps. The AUDIO GAIN should be adjusted to give 500 mw output.

	c. Turn the generator modulation off. The noise level should be better than 45 db below the 500-mw level.





100. Selectivity


	a. Turn SELECTIVITY to 0.

	b. Set the signal generator modulated 30 percent at 400 cps at any frequency on tuning step i bs

	c. Tune receiver to signal generator frequency.

	d. Measure the selectivity at the 6-db and 60-db attenuation points.

	e. The bandwidth at the 6-db point shall be between 5.5 ke and 6.5 ke.

	f. The bandwidth at the 60-db point shall be between 17 ke and 20 ke.





101. AVC Characteristic

The ave will begin to take over on tuning step 1 at a threshold of 6 uv of input signal. On tuning steps 2 through 30, the ave will begin to take over at a threshold of 3 uv of input signal. For a rise of .5 uv of input signal to 125 uv of input signal, the output level should increase no more than 3.5 db. For a rise of 125 uv to 500,000 uv in the input signal, the output level should not increase more than 5 db. For references, apply a 4.9-me input signal modulated 30 percent at 400 cps to the ANTENNA jack through a series-connected 100-yuf capacitor and a 47-ohm resistor.



102. Over-All Distortion for an Input of 1,000 UV










	Modulation

percent
	Output
	Max distortion

percent




	30
	500 mw
	7.5
	



	30
	1.5 w
	11
	



	80
	500 mw
	11
	



	80
	1.5w
	14
	



	80
	2.5 Ww
	17
	










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


Section 1. SHIPMENT AND LIMITED STORAGE


103. Disassembly

The circumstances involved in shipment and storage vary. Therefore no definite procedure for repacking can be given. The following instructions are recommended as a guide for preparing the radio receiver for transportation and storage. To disassemble the equipment reverse the procedure for setting up the unit.


	a. Turn the OFF-STANDBY-ON switch to OFF.

	b. Remove power plug P101.




	c. Disconnect antenna and ground from the receiver. Remove the handset plug from the receiver PHONKS jack.

	d. Remove receiver from rack.








104. Repacking for Shipment and Limited Storage


	a. The exact procedure 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. Refer to paragraph 10 and figure 7 and reverse the instructions given.

	b. Whenever practicable, place a dehydrating agent, such as silica gel, inside the receiver. Box or package the head set. Wrap each unit in corrugated paper, and protect each package with a waterproof barrier. Seal the seams of the paper barrier with a waterproof sealing compound or tape. Pack the protected components in a wooden case, providing at least 3 inches of excelsior padding or other similar material between the paper barrier and the packing case.






Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE


105. General

The instructions below should be followed only upon order of the commander.



106. Destruction of Equipment


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

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




	c. Burn. Burn technical manuals, cords, resistors, capacitors, coils, and wiring, 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 Everything.
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APPENDIX II — IDENTIFICATION TABLE OF PARTS


1. Requisitioning Items

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must cite a specific T/O&E, T/A, SIG 7&8, list of allowances of expendable material, or other authorized supply basis. The De partment of the Army Supply Catalog applicable to the equipment covered in this manual is SIG 7&8—-R-388/URR. 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.



2. Identification Table of Parts for Radio Receiver R-388/URR










	Ref

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




	
	RECEIVER, radio: Radio Receiver R-3888/URR; .5 to

30.5 me in thirty 1-me ranges; for 115- to 230-v oper

ation at 45 to 70 cyc; 85 w power consumption; chas

sis w/panel 101%" h x 19" w x *s" thk for std rack

mtg; 10%" h x 19" wd x 13%" d behind panel; self

contained (does not incl speaker) ; 16-tube superhet

erodyne circuit; uses single, double, or triple conver

sion depending on freq of received signal; 500 kc if

HF osc is Xtal controlled; BFO; crystal filter; inte

(100 ke); amplified AVC;

gral calibration Xtal ose

series type noise limiter; Collins Model 51J3.
	Reception

of mew,

c-w

voice (a-m) signals.
	and | 2C4180-388



	
	BEARING, roller:

single axial roller; .487" bore, 1"

dia OD, 4" wd o/a; B&W dwg WE-A-2761-2.
	Part of main gear assembly. | 2Z581-85
	



	
	BEARING, ball: steel; spherical, 7" dia; Norma-Hoff

man per Collins part #309 5200 00.
	Part of main gear assembly. | 3H227-2
	



	
	BOARD, terminal: 2 riveted brass solder lug term; 1%"

between

LTS—-E4;

phenolic

sheet

1.875"

lg x

ctr;

1" wd x #4" h o/a; two .140" dia mtg holes diagonally

on 1.125" x .750" ctr; Collins part/dwg #505 2124

00I; spec MIL—P-3115A.
	Mounts antenna coil, tuning | 3Z770-2.101

steps 16 through 30.
	



	
	BOARD, terminal: general purpose; 2 brass solder lug

cad pl term; %" lg x 38" wd x zs" thk o/a.
	Component mounting.
	32Z770-2.79



	
	BOARD, terminal: general purpose; 3 brass solder lug

term; 1%" lg x %" wd x ze" thk o/a.
	Component mounting.
	3Z770-3.49



	
	BOARD, terminal: general purpose; 3 brass solder lug

term; 3 cad pl steel screws; 2%" Ig x %" wd x 1%"

h o/a; two .186" dia mtg holes 1%" between ctr.
	Tie points.
	3Z770-3.44



	
	BOARD, terminal: general purpose; 3 brass solder lug

term; phenolic board; 1%" lg x %" wd x vs" thk o/a.
	Tie points.
	3Z770-3.48



	
	BOARD, terminal: general purpose; 2 solder lug term,

brass, cad pl; terms %" between ctr; phenolic board;

5" lg x %" wd x #3" h; one .140" dia mtg hole.
	Component

mounting.
	3Z770—2.102



	
	BUTTON, plug: brass, nickel pl; for %" dia hole; .050"

to .062" thk; %" dia x 42" thk; Collin part #308

0051 00.
	Covers holes.
	2Z1480.78



	
	BUTTON, plug: fits %" hole; #4" dia x zs" d, %" Ig

prongs.
	Covers hole.
	2Z1607-76














	Ref

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




	
	CABLE, assembly: stranded SS core .018" dia w/nylon

coating .032 dia OD; 7 strands; 35 lbs pull; 8" lg;

1 end terminates in loop stripped of nylon, secured by

brass sleeve; loop passes .031" min dia wire; Berkley

Fly Co per Collins part #432 1011 00.
	Loading cable (part of main | 2Z1588-13

assembly).

gear
	



	
	CABLE, mechanical:

stranded steel core .012" dia w/

nylon coating .032 OD.
	Dial cable.
	2Z8877.406



	
	CABLE, power: underwriters type SJ; two #18 AWG

stranded cond (41 strands #34 AWG bare copper).
	A-C power cable.
	1B3018-2.28



	0106,

.0118
	CAM.
	Variable i-f slug rack cams.
	6C10A-2



	0116
	CAMSHAFT ASSEMBLY.
	H-f, r-f slug rack cam

as

sembly.
	2Z8203-515



	0117
	CAMSHAFT.

|
	Medium-frequency

slug

r-f

rack cam assembly.
	2Z8203-514



	O115
	CAMSHAFT ASSEMBLY.
	cam

L-f, r-f slug rack

as

sembly.
	2Z8203-516



	C116
	CAPACITOR, fixed: ceramic; 1.0 puyf

+

25 wut; 500

vdew; JAN type CC30CK010C.
	Vi02 grid coupling.
	3D9001-29



	C133
	CAPACITOR, fixed:

+ 25 upf; 500

ceramic;

1.5 upf

vdew; JAN type CC30CK1R5C.
	V102

tuning

grid coupling,

steps 4 through 7.
	3D9001E5-11



	C111,

C117,

C192,
	CAPACITOR,

2 pwuf +

25 put; 500

ceramic;

fixed:

vdew; JAN type CC30CK020C.
	C111: 100 ke signal coupling

to V101.
	3D9002-27



	C196,

C201,
	
	V101

C117:

grid

coupling,

tuning step 1.
	



	C221
	
	C192: T1038 top coupling.

C196:

T104 top coupling.

C201: T105 top coupling.

C221:

Variable if. top cou
	



	C220
	CAPACITOR,

ceramic;

4 pyf

.25 put; 500

fixed:
	pling.

Variable i-f top coupling.
	3D9004-25



	C238
	vdew; JAN type CC30CK040C.

CAPACITOR,

% wef;

ceramic;

5 suf

fixed:

500
	Tuning steps 16 through 30
	3D9005-121



	C173,
	vdew; JAN type CC380CK050D.

CAPACITOR,

10 wuf +

ceramic;

500

fixed:

1 wuf;
	antenna coupling.

C178:

100-ke signal coupling
	3D9010-180



	C187,

C237
	vdew; JAN type CC30CK100F.
	to V101.

C187: Filter crystal parallel.

C287: Tuning steps 8 through

15 antenna coupling.
	



	C151,

C165
	CAPACITOR, fixed: ceramic; 15 wuf +5%; 500 vdew;

JAN type CC30CK150J.
	C151: V105 crystal oscillator

plate tuning.

C165: V105 crystal oscillator

feedback.
	3D9015-133



	C139
	CAPACITOR, fixed: ceramic; 20 nuf +5%; 500 vdew;

JAN type CC380CK200J.
	L115 trimmer.
	3D9020-63



	C236
	CAPACITOR, fixed: ceramic; 22 wuf +5%; 500 vdew;

JAN type CC30CK220J.
	Antenna

tuning

coupling,

step 7.
	3D9022-57



	C232
	CAPAGITOR, fixed: ceramic dielectric; 24 puf +5%;

500 vdew; JAN type CC380CK240J.
	Antenna

tuning

coupling,

steps 16 through 380.
	3D9024—56



	C153

C235
	CAPACITOR, fixed: ceramic; 36 uuf +5%; 500 vdew;

JAN type CC30CK360J.
	C153:

V105

xtal

oscillator

plate tuning.

C235: Antenna coupling tun

ing step 3.
	3D9036-14



	C155
	CAPACITOR, fixed: ceramic; 47 uuf +5%; 500 vdew;

JAN type CC30CK470J.
	V105 crystal oscillator plate

tuning.
	3D9047-38



	C5
	CAPACITOR, fixed: ceramic; 50 puf +2%; 500 vdew;

(choose 1 of 7, so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).

-
	Part of bfo assembly

(com

pensating cap).
	3D9050-160














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




	C5:
	CAPACITOR, fixed: ceramic; 50 uuf +2%; 500 vdew;

(choose 1 of 7, so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).
	Part of bfo 'assembly

(com

pensating cap).
	3D9050-161



	C5
	CAPACITOR, fixed: ceramic; 50 puf +2%; 500 vdew;

(choose 1 of 7, so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).
	Part of bfo assembly

(com

pensating cap).
	38D9050-159



	C5
	CAPACITOR, fixed: ceramic; 50 nuf +2%; neg temp

coef 1200 (tol +180) wuf/uf/°C; 500 vdew;

(choose

1 of 7, so that freq does not vary more than +300 eps

from freq at 30°C over temp range of 0°C to +60°C).
	Part of bfo assembly

(com

pensating cap).
	3D9050-170



	C5
	CAPACITOR, fixed: ceramic; 50 unuf +2%; 500 vdew;

(choose 1 of 7, so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).
	Part of bfo assembly

(com

pensating cap).
	3D9050-171



	
	CAPACITOR, fixed: ceramic; 50 uuf +2%; 500 vdew;

(choose 1 of 7 so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).
	Part of bfo assembly

(com

pensating cap).
	3D9050-168



	C5
	CAPACITOR, fixed: ceramic; 50 nuf +2%; 500 vdew;

(choose 1 of 7 so that freq does not vary more than

+300 cps from freq at 30°C over temp range of 0°C

to +60°C).
	Part of bfo assembly

(com

pensating cap).
	3D9050-169



	C234
	CAPACITOR, fixed: ceramic; 51 uuf

+5%; JAN type

CC30UK510J.
	Antenna

tuning

coupling,

step 2.
	3D9051-68



	C157
	CAPACITOR, fixed: ceramic; 68 yuuf

+5%; 500 vdew;

JAN type CC30UK680J.
	V105 crystal oscillator plate

tuning.
	3D9068-—27



	C231,

C233
	CAPACITOR, fixed: ceramic; 100 nuf +5%; 500 vdew;

JAN type CC30UJ101J.
	C231: coil L105 (tuning steps

8 through 15) trimmer.

C233: Antenna coupling, tun

ing step 1.
	3D9100-—230



	C114,

C115,

C126,

C134,

C135,

C137,

C138,

C141,

C142,

C163,

C164,

C170,

C172,

C178,

C183,

C185,

C186,
	CAPACITOR, fixed:

10,000 puf, guaranteed

ceramic;

min value tol; 350 vdew.
	V101

C114:

ave isolation.

C115: V101 screen r-f bypass.

C126: V101 plate circuit de

coupling.

V102 cathode

C134:

r-f by

pass.

V102

C135:

screen

r-f by

pass.

C137: L114 to L115 coupling.

C188: V102 plate circuit de

coupling.

V108 cathode

C141:

r-f by

pass.

V103

C142:

r-f by

screen

pass.

C163: V105 plate circuit de

coupling.
	3DA10-527



	C189,

C190,

C191,

C193,

C194,

C195,

C197,

C199,

C200,
	
	V105

C164:

screen

r-f by

pass.

V104 cathode

C170:

r-f by

pass.

C172: V104 plate circuit de

coupling.

C178: V103 plate circuit de

coupling.

V106 cathode r-f by

C183:

pass.
	














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




	
	
	V106

C185:

screen

r-f by

pass.

C186: V106 plate circuit de

coupling.

C189: V107 grid decoupling.

V107

r-f by

C190:

screen

pass.

C191: V107 plate circuit de

coupling.

C193: V108 grid decoupling:

V108

C194:

screen

r-f by

pass.

C195: V108 plate circuit de

coupling.

C197: V109 grid decoupling.

V109

C199:

screen

r-f by

pass.

C200: V109 plate circuit de

coupling.

C207:

A-c line filter.

Ave

C208:

amplifier

degen

erative feedback.

C209: Audio grid coupling to

V112.

C211: Audio grid coupling to

V1138.

C2138: Ave bypass.

V114

C218:

screen

r-f by

pass.

C219: V114 plate circuit de

coupling.
	



	
	
	I-f output V111 plate

C227:

bypass.

C228: I-f output coupling.
	



	C223
	CAPACITOR, fixed:

electrolytic; 8 uf; 350 vdew; JAN
	B+ isolation.
	3DB8-222



	C215,

C216

C217
	type CE63BO080P.

CAPACITOR, fixed: electrolytic; 20 uf; 150 vdew; JAN

type CE63C200J.

CAPACITOR, fixed: electrolytic; 2 sect; 35 uf ea sect;

450 vdew ea sect; JAN type CE52F350R.
	V111 cathode bypass.

C215:

C216: Bias filter for V113.

Power supply filter.
	3DB20-112

3DB35-3



	C206

C109

i235;

C129
	CAPACITOR, fixed: mica; 5 uuf +5%; 500 vdew.

CAPACITOR, fixed: mica; 20 puf +5%; 500 vdew.

CAPACITOR, fixed: mica; 75 uuf +5%; 500 vdew.
	V114

to V110 bfo coupling.

L105 trimmer.

C123: L108 trimmer.

C129: L112 trimmer.
	3D9005-123

3D9020-77

3D9075-51



	C113,

C136,

C143,

C166,

C171,

C184,

C204,

C226
	CAPACITOR, fixed: mica; 100 puf +5%; 500 vdew.
	C113: V101 grid coupling.

V102

C136:

injection

cou

pling.

V103

C143:

injection

cou

pling.

C166:

feedback

Oscillator

network.

C171: V104 screen bypass.

V106 grid bypass for

C184:

harmonic

amplitude

con

trol.

C204: Ave rectifier coupling.

V111 voltage divider.

C226:
	3D9100-294



	C107
	CAPACITOR, fixed: mica; 130 npuf +5%; 500 vdew.
	L104 trimmer.
	3D9130-23














	Ref

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




	C145,

C159
	CAPACITOR, fixed: mica; 150 uuf +5%; 500 vdew.
	C145:

L121 trimmer.

C159: 1,250-ke filter trimmer.
	3D9150-92



	C175,

C179
	CAPACITOR, fixed: mica; 180 unuf +2%; 500 vdew.
	C175:

L117 trimmer.

C179:

L118 trimmer.
	3D9180-38



	C161
	CAPACITOR, fixed: mica; 200 nuf +2%; 500 vdew.
	V105

plate

xtal

oscillator

tuning.
	3D9200-109



	C105,

C121,

C127,

C168
	CAPACITOR, fixed: mica; 220 puf +2%; 500 vdew.
	L103

trimmer.

C105:

L107

C121:

trimmer.

trimmer.

C127:

L111

C168: V106

grid trap.
	3D9220-34



	C177,

C181
	CAPACITOR, fixed: mica; 300 wuf +2%; 500 vdew.
	L117 trimmer.

C177:

L118 trimmer.

C181:
	3D9300-69



	C202
	CAPACITOR, fixed:

mica; 330 wef +2%; 500 vdew.

CAPACITOR, fixed:
	Diode load bypass.
	3D9330-27



	C103

C101
	mica; 430 uuf +2%; 300 vdew.

CAPACITOR, fixed:

mica; 820 wuf +2%; 500 vdew.
	L102 trimmer

L101 trimmer.
	3D9430-5

3D9820-14



	C118
	CAPACITOR, fixed: mica; 910 puf +1%; 500 vdew.
	L110 trimmer.
	3D9910-3



	C212
	CAPACITOR, fixed: mica; 6800 uuf +10%; 500 vdew;

JAN type CM40B682K.
	Audio output equalizer.
	°8K4068221



	C214
	CAPACITOR, fixed: paper; 2 sect; 100,000-100,000 puuf

+20% —10%; 600 vdew; JAN type CP53B4EF104V.
	K101 contact spark suppres

sor.
	3DA100-770



	C198A,B
	CAPACITOR, fixed: paper; 2 sect; 100,000-100,000 uuf

+20% —10%; 600 vdew; JAN type CP54B4EF104V.
	C198A: V109 cathode bypass.

C198B:

T108 filament wind

ing bypass.
	3DA100-777



	C205A,

B, and C
	CAPACITOR, fixed: paper; 3 sect; 100,000 uuf +20%

—10% ea sect; 600 vdew ea sect; JAN type CP54B

5EF104V.
	C205A:

Bias line bypass.

C205B:

Part of ave filter.

C205C: Noise limiter filter.
	3DA100-732



	C167
	CAPACITOR, variable: ceramic; rotary type; 3 to 12

wut 1 sect.
	Crystal trimming.
	3D9012V-25



	C110,

C122,

C124,

C130,

C132,

C146,

C147,

C148,

C149,

C169
	CAPACITOR, variable: ceramic; rotary type, 1 sect;

5 to 25 wut.
	L105 trimming.

C110:

L108 trimming.

C122;

L109 trimming.

C124:

L112 trimming.

C130:

L113 trimming.

C132:

C146: Crystal oscillator plate

tuning.

C147: Crystal oscillator plate

tuning.

C148: Crystal oscillator plate

tuning'.

C149: Crystal oscillator plate

tuning.

C169:

Calibration

oscillator

feedback.
	



	C188
	CAPACITOR,

variable:

dielectric;

single

air

sect

plate meshing type; 3.5 to 27 uuf; SLC characteristic.
	Crystal filter PHASING.
	3D9027V-6



	C102,

C104,

C106,

C108,

C119,

C120,

C128,

C140,

C144,

C150,

C152,

C154,

C156,
	CAPACITOR, variable: ceramic; rotary type; 8 to 50

ppt, 1 sect.
	L101

trimmer.

C102:

L102

C104:

trimmer.

L103

trimmer.

C106:

L104

trimmer.

C108:

C119:

L110

trimmer.

L107

trimmer.

C120:

C128:

Lill

trimmer.

C140:

L115

trimmer.

L121

trimmer.

C144:

C150:

Crystal oscillator tun

ing.

C152:

Crystal oscillator tun

ing.
	3D9050V-117
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	C154:

Crystal oscillator tun
	



	
	
	ing.
	



	
	
	C156:

Crystal oscillator tun
	



	
	
	ing.

C158:

Crystal oscillator tun
	



	
	
	ing.

C162:

Crystal oscillator tun
	



	
	
	ing.
	



	
	
	L116

trimmer.

C174:

L117

trimmer.

C176:
	



	
	
	L118

trimmer.

C180:
	



	
	
	C182:

L119

trimmer.
	}



	C224,

C230
	CAPACITOR, variable: air dielectric; single sect, plate

meshing type; 7 to 100 uuf; SLC characteristic.
	CAL. control for 100-

C224:

ke oscillator frequency ad

justment.
	3D9100V-85



	
	
	C230: ANT. TRIM capacitor.
	



	
	CLAMP:

xtal; for .093" dia crystal. holder; incl %"

x %" x %" sponge rubber pad cemented to clamp.
	Secures

100-ke crystal.
	2Z2642.359



	L114,
	COIL, RF:

replacement coil.
	L114: First mixer V102 plate
	3C607B-1



	L116
	
	coil for tuning step 1.
	



	L118
	COIL, IF transformer:

replacement coil.
	L116:

Variable i-f coil.

Variable i-f coil.
	3C607B-2



	L115
	COIL, RF: unshielded phenolic form, beryllium copper
	Intermediate mixer V103 grid
	3C357—-48



	LAL,
	silver pl term rings.

COIL, RF: replacement coil.
	coil for tuning step 1.
	3C607B-3



	L119
	
	L117: Variable i-f plate coil.

L119: Variable i-f coil.
	



	L102
	COIL, RF: antenna; single layer wnd; 48 turns #28E

wire; 23" lg x .487" dia phenolic coil form; adj iron

(not incl).
	Antenna coil, tuning step 2.
	3C01084S-65



	L103
	core

COIL, RF: antenna; single layer wnd; 43 turns #28E

dia phenolic form;

wire; 25%" lg x .487"

adj iron

(not incl).

core
	Antenna coil, tuning step 3.
	301084S-64



	L121
	COIL, RF: single layer wnd; 46 turns #30 double E

%" lg x

wire, closely spaced, tapped at 13 turns;

.187" dia bakelite form w/core.
	V105 crystal oscillator plate

coil.
	3C1084S—47



	L101,
	#35E wire;

COIL, RF:

single layer wnd;

75 turns
	Antenna

L101:

coil, tuning
	301084S-43



	L110
	2" lg x .295" dia phenolic form; slug tuning

(core

not incl).
	step 1.

L110: V102 grid coil, tuning

step 1.
	



	L120
	COIL, RF: choke; 3 universal wnd.
	V105 erystal oscillator cath

ode choke.
	3C0357-49



	L106,
	#28E wire;

COIL, RF:

single layer wnd;

15 turns
	Antenna

L106:

coil, tuning
	3C01084S—46



	L109,

L113
	2" lg x .295" dia phenolic form; slug tuned

(core

not incl).
	step 16 through 30.

L109:

V101

R-f

amplifier

plate coil, tuning steps 16

through 30.
	



	
	
	L118: First mixer V102 grid

tuning,

steps

16

coil,

through 30.
	



	L105,
	#28E wire;

COIL,

RF:

single layer wnd; 20 turns
	Antenna

L105:

coil, tuning
	3C01084S—45



	L108,

L112
	dia phenolic form; slug tuned

2" lg x .295"

(core

not incl).
	steps 8 through 16.

V101

L108:

amplifier

R-f

plate coil, tuning steps

8
	



	
	
	through 16.
	



	
	
	L112: First mixer V102 grid

coil, tuning steps 8 through

16.
	














	Ref

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




	L104,

L107,

Tit
	#28E wire;

COIL, RF:

single layer wnd;

27 turns

2" Ig x .295" dia phenolic form; slug tuned

(core

not incl).
	Antenna

L104:

coil, tuning

steps 4 through 7.

V101

L107:

amplifier

-R-f

plate coil, tuning steps 4

through 7.

L111: First mixer V102 grid

coil, tuning steps 4 through
	301084S—44



	L125
	COIL, RF: 3 pie universal wnd; 500 uh +10% at 1000
	Ve

V106

Part

500-ke

grid

of
	3C357-57



	0136
	ke; powdered iron form.

COLLAR, shaft: SS; circular; 4%" OD x 4" ID x .221"

thk; two #6—-40 NF-2 tapped holes at 90 deg.
	trap.

For tuning knob tension.
	2Z2935-93



	P101
	CONNECTOR,

male

plug:

2 parallel

blade

cont;

straight.
	Line cord plug.
	6Z1727



	J101,

J104
	CONNECTOR, receptacle:

single round female cont;

straight.
	Antenna coax connec

J101:

tor.

IF OUTPUT

connec

J104:

tor.
	2Z8799-239



	
	CONTACT, tube socket:

phosphor bronze,

silver pl;

57" lg x .102" wd x .104" h; mts in xtal or tube

Amphenol

dia prong;

base;

part

socket

for .050"

#9-028-12.
	Crystal socket contact.
	2Z3193-136



	
	CORE, adjustable tuning: powdered iron core w/brass

cad pl stud; freq 12 me max; 1.187" lg x .242" dia;

fits inside coil; Aladdin per Collins part #288 1062 00.
	Part of coil assembly.
	2Z3262-61



	E149,

E150,

E151,

E152,

E153,

E154,

E155,

E156,

E157
	CORE, adjustable tuning: 818" lg o/a x .256" dia.
	Tunes coil L104.

E149:

E150:

Tunes coil L105.

Tunes coil L106.

E151:

Tunes coil L107.

E152:

Tunes coil L108.

E153:

Tunes coil L109.

E154:

Tunes coil L111.

E155:

Tunes coil L112.

E156:

Tunes coil L118.

E157:
	2Z3262—46



	E144,

E145,

E146,

E147,

E148
	CORE, adjustable tuning: 37%" lg x .25" dia.
	Tunes coil L102.

E144:

E145:

Tunes coil L103.

E146:

Tunes coil L114.

Tunes coil L116.

E147:

E148:

Tunes coil L118.
	2Z3262—45



	E142,

E143
	CORE, adjustable tuning: 41%" lg o/a; .255" dia.
	Tunes coil L101.

E142:

E143: Tunes coil L110.
	22326244



	
	COUPLING, flexible: for 4%" shafts; 14" wd x 1%" h

x $8" d.
	PHASING

Crystal

control

coupler.
	2Z3290



	0102,

0103
	COUPLING, flexible: %4" to 3%" shaft coupling; 1.094"

dia x .672" lg o/a.
	0102: Oscillator switch shaft

coupling.

Antenna switch shaft

0103:

coupling.
	2Z3295-148



	
	COUPLING, flexible:

4" -

%" shaft coupling 1.094"

dia x .672" lg o/a.
	Coupler on

shaft

extension.
	2Z3295-152



	0139
	COUPLING, rigid:

sleeve type;

.2505" shaft size ea

end; 1" lg x %" dia o/a, shaft 9.234" lg extension

from coupling.
	Part of i-f drive

shaft

as

sembly.
	2Z8203-493



	0128
	COUPLING, rigid:

sleeve type;

.2505" shaft size ea

end; 1" lg x %" dia o/a.
	Part of i-f drive

shaft

as

sembly coupling.
	2Z3272-213



	0108
	COUPLING, rigid:

type;

shaft size ea

sleeve

.253"

end; %" lg x %" dia o/a.
	Crystal filter shaft coupling.
	2Z3273-239



	Y104
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal

plate, Crystal Holder HC-6/U; 9,000 ke.
	Crystal for tuning steps 15

through 16.
	2X209-9000















	Ref

symbol
	Name of part and description
	
	Function of part
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	Y108
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal|

plate, Crystal Holder HC-6/U; 8,000 kc.
	
	for tuning

Crystal

steps

through 6.
	5 | 2X209-8000



	Y102
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal|

plate, Crystal Holder HC-6/U; 13,000 kc.
	
	Crystal for tuning steps 23 | 2X209-13000

through 24.
	



	Y108
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal|

plate, Crystal Holder HC—6/U; 11,000 kc.
	
	Crystal for tunings steps 19 | 2X209-11000

through 20.
	



	Y106
	CRYSTAL UNIT: Crystal Unit CR-18/U;

plate, Crystal Holder HC—6/U; 12,000 ke.
	single xtal|
	for tuning

Crystal

steps

10, 21,,and 22.
	9, | 2X209-12000



	Y110
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal|

plate, Crystal Holder HC—6/U; 4,000 ke.
	
	tuning

Crystal

for

steps

through 2.
	1 | 2X209-4000



	Y109
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal|

plate, Crystal Holder HC—6/U; 6,000 ke.
	
	Crystal

tuning

for

steps

through 4.
	3 | 2X209-6000



	Y107
	CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal | Crystal for tuning steps 7, 8, | 2X209-10000

plate, Crystal Holder HC-6/U; 10,000 ke.

CRYSTAL UNIT: Crystal Unit CR-18/U;
	
	S a canes:

ipa

Crystal for tuning steps 29 | 2X209-10666.67
	



	Y101
	plate, Crystal Holder HC-6/U; 10,666.67 kc.

CRYSTAL UNIT: Crystal Unit CR-18/U; single xtal | Crystal for tuning steps 11, | 2X209-14000
	single xtal|
	through 30.
	



	Y105

lat
	plate, Crystal Holder HC-6/U; 14,000 kc.

CRYSTAL

UNIT, quartz:
	
	12, 25, and 26.

100 kc | Calibration crystal.
	



	Y112
	nominal.

CRYSTAL UNIT:

Crystal Unit CR-7/U;
	single xtal plate;
	single xtal | I-f filter crystal.
	2X226-100

2X225-500



	
	plate; 500 ke +500 eye.

DIAL: vernier dial; c/o dial hub and washer in soldered | Vernier dial.
	
	
	



	
	assem; brass hub, SS washer; circular;

.343" d; mts on 4" shaft; has two #4-48 NF-2 holes

at 90 deg for set screws.
	1144" dia x
	
	22Z3723-292



	1105
	DIAL: drum.
	
	Band

indicating

CLES drum.
	MEGACY- | 2Z3723-231



	L124
	FILTER, band suppression:

.260" dia hole thru coil form for mtg; 2 wire lead

term.
	1%" lg x %" dia o/a;|
	Part of spurious 1,250-ke fil- | 2Z4876-111

ter Z111.
	



	T102
	FILTER, band pass: 490 to 510 ke min range (shunted | Crystal filter output.

by 65 wuf); 15" x lie" x 32%" max h o/a; 270,000-

ohm parallel impedance; rectangular metal case; two
	
	
	2Z4376-110



	
	3%" studs on bottom

diagonally located,

tween ctr; 2 solder lug term on top, 2 solder lug term
	1.312" be
	
	



	F101
	on bottom; MF'P, core adj from top or bottom.

FUSE, cartridge: 1.5 amp; 250 v.
	
	A-c line fuse.
	3Z2601.5



	
	GEAR ASSEMBLY: c/o:

Tiem
	Collins part

dwg No.
	Tuning

band

and

gears.
	changing | 2Z4875-412



	
	Back gear panel
	505 2179 003
	
	



	
	Front gear panel
	505 2180 003
	
	



	
	Rev gears and shaft assem
	504 3111 002
	
	



	
	I-f driver gear and shaft assem
	504 3014 001
	
	



	
	Gear assem, switch IF
	504 3004 001
	
	



	
	Mc knob shaft

Knob gear and hub assem
	504 2956 001

504 3013 001
	
	



	
	Shaft assem, band switch
	504 3006 001
	
	



	
	Ball, %" dia (2 ea)
	309 5200 00
	
	



	
	Shaft assem, Geneva wheel
	504 3012 001
	
	



	
	Thrust bearing
	504 2972 001
	
	



	
	Rub assem, Geneva wheel
	504 3015 001
	
	



	
	Centering spring
	504 2932 001
	
	



	
	Hub assem, detent gear
	504 3018 001
	
	



	
	Detent spring assem
	504 3025 001
	
	



	
	Center planet, gear and hub assem

Hub assem, floating
	504 3020 001

504 3016 001
	
	



	
	Shaft and gear assem
	500 3005 001
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	Collins part dwg No.
	
	



	
	Item

Stop idler gear hub assem
	504 3009 001
	
	




	
	Pointer pulley assem
	504 5645 002
	
	



	
	Pulley, drum
	504 2954 001
	
	



	
	Post, lower spacing
	505 2128 001
	
	



	
	Post, upper spacing
	505 2127 001
	
	



	
	Loading cable
	423 1011 00
	
	



	
	Spring
	502 1158 002
	
	



	
	Miscellaneous assem hdw

17%" lg x 6" wd x 4" d approx o/a; mts by five

175"

dia holes irregularly

spaced;
	Rad

Collins
	
	



	
	part/dwg #505 2189 004.

GROMMET: synthetic rubber or neoprene; fits 13" dia
	
	Prevents abrasion.
	6Z.4856-53



	
	hole.

GROMMET:

synthetic rubber or neoprene; fits 7s" dia
	
	Prevents abrasion.
	6Z4886



	
	hole.

GROMMET:
	
	
	6Z4856—56



	
	synthetic rubber or neoprene; fits %" dia

hole.

GROMMET:
	
	Prevents abrasion.

|

Prevents abrasion.
	6Z4914



	
	synthetic rubber or neoprene; fits %4" dia

hole.
	
	
	



	
	GROMMET: synthetic rubber or neoprene; fits 7s" dia

hole; ANA std type AN931-38-S.
	
	Prevents abrasion.
	6Z4895



	XF101
	HOLDER, fuse: extractor post; for one 8AG cartridge

fuse.
	
	Holds fuse F101.
	3Z3285-2



	O101A
	HUB: coupler; SS, unfinished; rd 1.090" dia x .827" thk

o/a; .1880" dia ctr mtg hole for shaft, two #6-40

NF-2 tapped holes at 90 deg and perpendicular to

shaft hole.
	
	Part of vfo coupler.
	2Z5180-35



	0101C
	HUB: SS, unfinished; 1.090" dia x .827" thk; .250" dia

ctr mtg hole for shaft, two #6—40 NF-2 tapped holes

at 90 deg and perpendicular to shaft hole.
	
	Part of vfo coupler.
	2Z5180-36



	
	INSULATOR,

round

stand-off:

post

.750" Ig; %" OD, tapped #6-82 NC-2 x

bakelite;

1%" dia ea end.
	shape;

natural
	meter

board

Part

of audio

assembly.
	3G350-119



	J102
	JACK:

Jack JJ—033; for 3 cond plug .206" dia x 1.093"

lg.
	
	SPEAKER jack.
	2Z5533



	J103
	JACK: Jack JJ-034; for 2 cond plug .250" dia.
	
	PHONES jack.
	225534



	
	KNOB: round; black phenolic; for %4" dia shaft.
	
	Controls.
	2Z5822-484



	
	KNOB:

round, tapered;

black phenolic;

shaft; one #8-32 tapped hole for set screw; +3" dia

x 48" lg o/a; 44" dia shaft hole; surface knurled.
	4" dia

for
	Control.
	2Z5822-580



	
	KNOB: round; black phenolic; for 4%" shaft; indicator

mark filled white; 14%" dia x 13" lg o/a; no insert.
	
	Controls.
	275822-485



	
	KNOB: round, w/pointer; black phenolic; for 4" dia

shaft.
	
	Control.
	2Z5821-4.1



	
	KNOB: round; black phenolic; for .253" dia shaft; two

#8-32 tapped holes for set screws;

1%" dia x %" lg o/a; brass; 33" dia shaft hole; indi

cator mark filled white.
	1%" dia skirt;
	Control.
	275822-581



	1104
	LAMP, glow:

Navy type #VG-12;

1%"

bayonet

candelabra;

lg o/a;

base

NE-48.
	105-125 v, % w;

GE

type
	Receiver protective lamp.
	275889-3



	1101,

1102,

1103
	LAMP, incandescent: Lamp IM-52; 6 to 8 v, .15 amp;

miniature bayonet base.
	
	Dial illuminations.
	2Z5925.1



	X1103
	LAMPHOLDER: miniature bayonet; 34" lg x 33" dia

o/a.
	
	Holder for J108.
	2Z5883-349



	X1101,

X1102
	LAMPHOLDER: miniature bayonet; 134" lg x 1%" wd

x 43" thk o/a.
	
	XI101: Holder for 1101.

X1I102: Holder for 1102.
	2Z5883-353














	Ref

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




	M101
	METER, audio level:

DC milliammeter calibrated for

db; range 0 to 1 ma; round, plastic, flush panel mtg
	Audio level meter.
	3F3307.5-8



	
	case.

MOUNTING,

OD);

holds coil and core

(.375"

coil:

steel, cad plate; irregular shape; #4" lg x #2" wd x

.274" h above mtg surface; mts in .417 dia hole and
	Coil holder.
	2Z6820.355



	Z101
	.080" dia hole, .310" between ctr.

OSCILLATOR, RF:

2.0 to 3.0 me; not xtal controlled;

approx .001 w output; 51%" Ig x 2%" wd x 2%" h

approx; integral coil; receives power from main recti

fier unit; mts on front panel by three #6-32 NC-2

tapped holes on 1.75" x 1.468" ctr; HS; Collins part

# TCE15, dwg #505 4011 004.
	Variable-frequency oscillator.
	2C2722-6



	T106
	OSCILLATOR SUBASSEMBLY:

bfo; incl capacitors

(Collins part #912

C1, 1600 wef button silver mica

0967 00), C2, 5 to 50 wef var air, C3, 50 neuf +1

upt temp coef —1200 +15% (Collins part #913 0065

00), C4, 50 uuf (selected item) ceramic compensating

capacitor, C5, 100 uuf +10% ceramic or silver resis

tor R1 JAN type RC20BF104M, coil: 81 turns #9-41

Litz tapped at 31 turns, powdered iron core, phenolic

tubular form; encl in aluminum can; 480 to 520 ke

freq range; 2" lg x 1%" wd x 4%" h o/a; two #440

NC-2 x is" mtg studs on 18" ctr; two #6-32 NC-2

spade bolts on 176" ctr.
	Beat-frequency oscillator.
	2C2798-17



	H101
	POINTER, indicator: sliding.
	MEGACYCLE

Indicator

on
	2Z7258.94



	
	POST, spacing: cad pl steel; %" lg x #5" OD; .130"
	drum.

Band switch spacer.
	2Z7259-119



	
	ID for mtg.

PULLEY: CRS, tin pl; circular; 2.125" dia x 14" thk;

.375" dia hole.
	Dial

drive

pulley,

large.
	6Z7678-—2



	
	PULLEY: dial drive; CRS, tin pl; circular; %" dia x

193" thk; .127" dia hole.
	| Dial drive pulley, small.
	6Z7678-3



	L122
	REACTOR:

3.0 hy, 120 ma; 100 ohms DC resistance;

2500 v RMS test; HS metal case; 2%" wd x 23%" lg

x 33%" h; four #6-32 NC-2 mtg inserts on 14" x

1%" ctr;

2 solder lug terms on 75" ctr.
	Power supply input d-c filter

choke.
	3C547-37



	L123
	REACTOR:

DC resistance;

5 hy, 80 ma;

300 ohms

2500 v RMS test; HS metal case; 133" wd x 1%" lg

x 233" h; four #6-32 NC-2 mtg inserts on 43" x

1s" ctr; 2 solder lug term on 75" ctr.
	Power supply output d-c filter

choke.
	3C547-38



	
	RECEIVER SUBASSEMBLY: 13%" lg x .812" dia 0/a;

.092" dia shaft for mtg.
	Vernier drive assembly.
	2C4180-388-1



	Z110
	RECEIVER

SUBASSEMBLY:

incl coil L104 and ca

pacitors C107 and C108; 1%" lg x 1" wd x 2" h o/a;

two .140" dia mtg holes diagonally located on 1%"

5:4 SAM hn R
	Tuning

4 through

7

steps

(antenna).
	2C4180-388—4



	Z104
	SUBASSEMBLY:

RECEIVER

C122

capacitors

incl

and C128 and coil L108; 1%" lg x 1" wd x 2" h o/a;

two .140" dia mtg holes on opposite corners of 14%"

x %" mtg ctr.
	R-f tuning steps 8 through 15.
	2C4180-388-6



	Z105
	RECEIVER

SUBASSEMBLY:

C129

incl coil L112,

and C130; 1%" lg x 1" wd x 2" h o/a; two .14" dia

mtg holes on opposite corners of board; 1%" x 1%"

mtg ctr.
	R-f tuning steps 8 through 15.
	2C4180-388-6



	Z102
	RECEIVER SUBASSEMBLY: incl coil L109 and capa

citor C124; 1%" lg x 1" wd x 2" h o/a; two .140" dia

mtg holes on opposite corners of 1%" x %" mtg ctr.
	R-f tuning steps 16 through

30.
	2C4180-388-7














	Ref

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




	Z103
	RECEIVER SUBASSEMBLY: incl coil L113 and capa- R-f tuning steps 16 through | 2C4180-388-7

citor C182; 13%" lg x 1" wd x 2" h o/a; two .14" dia

mtg holes on opposite corners of board; 1%" x 1%"

mtg ctr.
	30.
	



	Z106
	RECEIVER SUBASSEMBLY: incl coil L107 and capa

citors C120 and C121; 1%" Ig x 1" wd x 2" h o/a;

two .140" dia mtg holes on opposite corners of 14%"

x %" mtg ctr.
	R-f tuning steps 4 through 7.
	2C4180-—388-3



	ZA107
	SUBASSEMBLY:

RECEIVER

C127

L111,

inel

coil

and C128; 13%" lg x 1" wd x 2" h o/a; two .14" dia

mtg holes on opposite corners of board; 14%" x 1%"

mtg ctr.
	R-f tuning steps 4 through 7.
	2C4180-388-3



	7115
	RECEIVER

SUBASSEMBLY:

inel coils L101, L102,

and var

L103, fixed

capacitors

C101,

C103,

C105,

capacitors C102, C104, C106 mtd on board; 2%" lg

x 2" wd x 2%" h o/a; four .140" mtg holes on .875"

x 15750" ctr.
	Tuning

1 through

3

steps

(antenna).
	2C4180—388-2



	Z109
	SUBASSEMBLY:

RECEIVER

inel coil L105,

C109,

and C110 mtd on board; 1%" lg x 1" wd x 2" h o/a;

two .140" dia mtg holes diagonally located on 1%"

xg

ctr:
	Tuning

8 through

steps

15

(antenna).
	2C4180-388-5



	CR101
	RECTIFIER, metallic:

selenium; input 12.5 v AC, 1

to 5000 cyc, single ph; output 6.28 v DC, 64 ma max,

full wave.
	Meter M101 rectifier.
	3H4955



	K101
	RELAY, armature: right 1C, left 1C cont arrangement

(viewed from mtg end); 3 amp, 150 w cont rating;

palladium cont; single wnd coil, 12

v DC, .016 amp

DC max release, .021 amp DC max oper, 375 ohms

DC resistance, ins; solder lug term; 182" lg x 1s:"

two #440 holes on diagonally

wd x 1725" h max;
	Disabling relay.
	227599 A~328



	R143
	437" vert between ctr; fast acting.

RESISTOR, fixed: comp; 10 ohms +10%; % w; JAN

type RC20BF100K.

|
	V112 filament voltage drop

ping.
	3RC20BF100K



	R170
	RESISTOR, fixed: comp; 100 ohms +10%; % w; JAN

type RC20BF101K.
	INPUT meter circuit load re

sistor.
	3RC20BF101K



	R163
	RESISTOR, fixed: comp; 160 ohms +5%; % w; JAN

type RC20BF161J.
	INPUT

meter balancing re

sistor.
	3RC20BF161J



	R107,

Rid;

R127
	RESISTOR, fixed: comp; 470 ohms +10%; 1% w; JAN

type RC20BF471K.
	R107: V102 cathode bias.

R111: V103 cathode bias.

R127: V106 cathode bias.
	3RC20BF471K



	R149
	RESISTOR, fixed: comp; 820 ohms +10%; % w; JAN

type RC20BF821K.
	Determines minimum bias.
	3RC20BF821K



	R179,

R182
	RESISTOR, fixed: comp; 1000 ohms +10%; 1% w; JAN

type RC20BF102K.
	I-f output V111 bias

R179:

resistor.

R182: CR101 load resistor.
	3RC20BF102K



	R174
	RESISTOR, fixed: comp; 1000 ohms +10%;

2 w; JAN

type RC42BF102K.
	isolation.

B+
	3RC42BF102K



	R110,

R116,

R124,

R129,

R135,

R138,

R162,

R168,

R173,

R180
	RESISTOR, fixed: comp; 2200 ohms +10%; 144 w; JAN

type RC20BF222K.
	R110: V102 plate decoupling.

R116: V105 tuning steps 2 to

12 plate load.

R124: V102 plate decoupling.

R129: V106 plate decoupling.

R135: V107 plate decoupling.

R138: V108 plate decoupling.

R162: V114 bfo decoupling.

R168:

V111

amplifier

ave

bias.
	3RC20BF222K














	Ref

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




	
	
	eee

R173: AUDIO meter voltage

dropping resistor.

V111 i-f output plate

R180:

voltage dropping.
	



	R142
	RESISTOR, fixed: comp; 2200 ohms +10%; 1 w; JAN

type RC30BF222K.
	V109

plate decoupling.
	3RC30BF222K



	R155
	RESISTOR, fixed: comp; 3300 ohms +10%; % w; JAN

type RC20BF332K.
	A-f voltage amplifier cathode

bias.
	38RC20BF332K



	R181

R119,

R132
	WW;

RESISTOR,

JAN

type RW32F402.

fixed:

RESISTOR, fixed: comp; 4700 ohms +10%; %w; JAN

type RC20BF472K.
	Current limiting resistor.

R119:

100-ke oscillator cath

ode bias.

R132:

Crystal filter selectiv
	3RW27929

d3RC2Z0BF472K



	R106
	RESISTOR, fixed: comp; 6800 ohms +10%; %w; JAN
	ity.

V101

plate decoupling.
	3RC2Z0BF682K



	R105,

R122,

R133,

R136,

R139
	type RC20BF682K.

RESISTOR, fixed:

10,000 ohms

+10%;

comp;

% w;

JAN type RC20BF1038K.
	V101

R105:

tuning

step

1

plate load resistor.

R122: 100-ke oscillator decou

pling.

V107 ave

R133:

decoupling.

V108

R136:

decoupling.

ave
	3RC20BF103K



	R131
	RESISTOR, fixed:

22,000 ohms +10%;

% w;

comp;

JAN type RC20BF223K.
	V109

R139:

decoupling.

ave

Xtal filter selectivity.
	38RC20BF223K



	R126
	RESISTOR, fixed:

27,000 ohms +10%;

% w;

comp;

JAN type RC20BF273K.
	R126: V107 screen bleeder.
	3RC20BF273K



	R147,

R169
	RESISTOR,

+5%;

% w;

comp;

27,000 ohms

fixed:

JAN type RC20BF273J.
	R147: Bias bleeder.

R169: V108 screen bleeder.
	3RC20BF2735



	R104,

R113,

R114,

R128,

R151,

R161
	RESISTOR, fixed:

33,000 ohms +10%;

% w;

comp;

JAN type RC20BF3833K.
	R104:

V101

voltage

screen

dropping.

V103

R113:

voltage

screen

dropping.

V105

R114:

voltage

screen

dropping.

R128:

V106

voltage

screen

dropping.

R151:

Diode load.

R161:V114 bfo plate load.
	38RC20BF333K



	R109,

R117,

R134,

R137,

R141,

R146
	RESISTOR, fixed:

comp; 47,000 ohms +10%;

% w;

JAN type RC20BF4738K.
	V102

R109:

voltage

screen

dropping.

R117: V105 tuning steps 14—

30 plate voltage dropping.

V107

R134:

voltage

screen

dropping.

V108

R137:

screen

voltage

dropping.

R141:

V109

voltage

screen

dropping.

R146: V111 plate load (avec).
	3RC20BF473K



	R150
	RESISTOR, fixed:

68,000 ohms +10%;

% w;

comp;

JAN type RC20BF683K.
	Diode load.
	3RC20BF683K



	R102,

R112,

R115,

R120,

R123,

R130,

R145,

R157,
	+10%;

% w;

RESISTOR, fixed: comp; 100,000 ohms

JAN type RC20BF104K.
	V101

R102:

decoupling.

ave

R112: V103 injection grid.

R115: V105 grid leak.

R120: 100-ke oscillator screen

voltage dropping.

R123: V106 grid.

R130:

Crystal filter selectiv

ity.
	3RC20BF104K














	Ref

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




	R160,
	
	Ave

R145:

load

rectifier
	



	R167,
	
	(V110).
	



	R178
	
	R157: V118 grid.
	



	
	
	R160: V114 bfo screen volt
	



	
	
	age dropping.
	



	
	
	R167: V111 ave degenerative
	



	
	
	feedback.
	



	
	
	R178:

Part of detector load

supplying
	



	
	
	i-f output tube

V111 input voltage.
	



	R171
	RESISTOR, fixed: comp; 120,000 ohms +10%; % w;
	Vill ave filter.
	3RC20BF124K



	
	JAN type RC20BF124K.
	
	



	R121,
	RESISTOR, fixed: comp; 220,000 ohms +10%; % w;
	R121: 100-ke oscillator plate | 3RC20BF224K
	



	R156,
	JAN type RC20BF224K.
	load.
	



	R158,
	
	R156:

A-f voltage amplifier
	



	R159,
	
	V112 plate load.
	



	R177
	
	damp

primary

R158:

T1038
	



	
	
	ing.
	



	
	
	R159: T103 secondary damp
	



	
	
	ing.
	



	
	
	R177:

Part of detector load

supplying

i-f output

tube
	



	
	
	V111 input voltage.
	



	
	RESISTOR, fixed: comp; 330,000 ohms +10%; % w;
	V102 injection grid.
	3RC20BF334K



	R108
	JAN type RC20BF334K.
	
	



	R125,
	RESISTOR, fixed:

comp; 470,000 ohms +10%; % w;
	R125:

V107 grid.
	3RC20BF474K



	R144,
	JAN type RC20BF474K.
	R144: Ave filter.
	



	R152,
	
	R152:

Noise limiter filter.
	



	R153,
	
	R153: Noise limiter load.
	



	R172
	
	R172: Static drain.
	



	R118
	RESISTOR, fixed: comp; 680,000 ohms +10%; % w;
	100-ke oscillator grid.
	38RC20BF684K



	
	JAN type RC20BF684K.
	
	



	R101
	RESISTOR, fixed:

1 meg +10%;

% w; JAN

comp;
	V101 grid.
	3RC20BF105K



	
	type RC20BF105K.

WW; 120 ohms +5%; 8 w; JAN

RESISTOR, fixed:
	
	



	R164,
	type RW30G121.
	Part of bias voltage divider.
	3RW18921



	R166
	WW; 310 ohms +5%; 8 w; JAN

RESISTOR, fixed:
	Part of bias voltage divider.
	38RW21327



	R165
	type RW30G811.
	
	



	R140
	RESISTOR, variable:

100 ohms +10%; 2 w;

comp;
	METER ZERO control.
	3RV21012



	
	JAN type RV4ANSDIOIA.
	
	



	R148
	RESISTOR, variable: comp; 10,000 ohms +10%; 2 w;
	RF GAIN control.
	3RV41510



	
	JAN type RV4ANFK103A.
	
	



	R154
	RESISTOR, variable: comp; 500,000 ohms +10%; 2 w;
	AUDIO GAIN control.
	3RV55048



	
	JAN type RV4ANFK504C,
	
	



	
	SCREWDRIVER:

90 deg offset; Phillips L shape; 1
	Serew driver (Phillips head).
	6R15490.1



	
	end 3%" lg other end 1" lg, 3%" lg o/a; .188" dia
	
	



	
	round shank; #1 Phillips head both ends; Vaco type

O1V.
	
	



	
	SHAFT:

extension; 1.375" lg x .250" dia.
	Crystal filter shaft extension.
	



	0133

0137
	SHAFT: extension; steel, cad pl; round 4%" lg x 4"
	Shaft for switches S109 and
	2Z8204-162



	
	dia; mts in coupling; opposite sides flatted 44%", .015"
	S110.
	2Z8203-598



	
	x 45 deg chamfer both ends.
	
	



	0138
	SHAFT: extension; 7.875" Ig x .249" dia.
	Bfo pitch adjustment.
	2Z8202-68



	0132
	SHAFT:

3%" lg x .3875" dia o/a, .310" wd at flatted
	Crystal switch shaft.
	2Z8204-161



	
	portion.
	
	



	0131
	'SHAFT:

10" lg x .3875" dia o/a,; .810" wd at flatted
	R-f switch shaft.
	2Z8204-160



	
	portion.
	
	














	
	Name of part and description
	Function of part
	Signal Corpsstock No.




	
	SHIELD,

open

tube:

steel, cad pl; cylindrical,

top;

bayonet mtg; .810" ID x 1%" lg inside; JAN type

TSFOT101.
	Tube

E107:

shield for V101.

E108:

Tube

shield for V102.
	2Z8304.57



	
	SHIELD,

open

tube:

steel, cad pl; cylindrical,

top;

bayonet mtg; .810" ID x 1%" lg inside; JAN type

TSFOT102.
	Tube

E109:

shield for V108.

E110:

Tube

shield for V104.

Tube

Elli:

shield for V105.

E112:

Tube

shield for V106.

E113:

Tube

shield for V107.

Tube

Fli4:

shield for V108.

E115:

Tube

shield for V109.

E1l6:

Tube

shield for V114.

Tube

E001:
	2Z8304.154

|



	
	SHIELD, tube: cad pl; cylindrical; bayonet mtg; .950"

ID x 14%" lg inside; JAN type TSFOT105.
	shield for V001.

E002:

Tube

shield for V002.

E104:

Tube

shield for V110.

E105:

Tube shield for V111.
	2Z8304.183



	
	SOCKET: crystal.

SOCKET, tube: 7 cont miniature; 1 piece saddle mtg;

JAN type TSE7T101.
	Tube shield for V112.

E106:

Socket

for crystal Y111.

XV101:

Socket for V100.

XV102:

Socket for V102.

XV103:

Socket for V103.

XV104:

Socket for V104.

XV105:

Socket for V105.

XV106:

Socket for V106.

XV107:

Socket for V107.

XV108:

Socket for V108.

XV109:

Socket for V109.

XV113:

Socket for V113.

XV114:

Socket for V114.
	2Z8761-64

2Z8677.94



	
	SOCKET,

1 piece under

tube:

chassis

saddle

octal;

mtg; JAN type TSB8T101.
	Socket for V115.
	2Z8678.326



	
	SOCKET,

mtg;

tube:

9 cont

noval;

saddle

1 piece

JAN type TSE9T101.

SOCKET ASSEMBLY, crystal: for 10 crystals.
	XV110:

Socket for V110.

XV111:

Socket for V111.

XV112:

Socket for V112.

Y101

Sockets

crystals

for
	2Z8679.30

2Z8636-23



	
	SPIDER, coupling: phosphor bronze; cylindrical; 1.090"
	thru Y110.

Part of main oscillator cou
	2Z3295-167



	
	dia x .157" thk; .250" dia ctr mtg hole.

SPRING: helical extension type; .029" dia spring wire,

type 302 SS; .574" lg x .125" OD o/a; 13% turns;
	pling.

Gear loading spring (part of

main. gear assembly).
	2Z8877.615



	
	90 deg hook term 1 ea end.

SPRING:

helical compression;

.025" dia spring wire,

#302 SS; 31%" lg x .812" OD o/a; 33 turns.
	Variable i-f rack spring.
	2Z8877.332



	
	SPRING:

helical extension type; 1.262" lg x .812" OD;

389 turns.
	R-f slug rack spring.
	2Z8877.333



	
	%" free lg: x .130"

SPRING:

helical extension type;

dia o/a; 6 turns.
	R-f slug rack gear loading.
	2Z8877.334



	
	SPRING: helical extension type; 33" lg x #" dia o/a;

7 turns closely wnd.
	Dial spring loading.
	2Z8877.335



	
	SPRING:

torsion type; 1" lg x .874" OD; 13% turns

closely wnd.
	MEGACYCLES

drum

dial

tension.
	2Z8877.336



	
	SPRING: loop type; SS wire type 302, .030" dia; .229"

lg x .225" wd x .030" thk.

SWITCH

SECTION, rotary:
	Part of slug table assembly

assembly.

of r-f tuner
	2Z8877.614

3Z9903E-10.14



	$110,

8111
	(p/o rotary

12 position

switch); 1 pole, 2 throw.

SWITCH

SECTION, rotary:
	Variable i-f selecting.

harmonic

Crystal
	3Z9903E-10.13



	$108
	(p/o rotary

18 position

switch) ; 2 pole, 15 throw.

SWITCH

SECTION, rotary:
	oscillator

selecting.

$101: Antenna coil selecting.
	3Z9903E-10.15



	$101,

$102,
	(p/o rotary

18 position

switch) ; 1 pole, 17 throw.
	$102: Antenna coil selecting.
	














	Ref

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




	$106,

$107,

$109
	
	$106: First mixer plate coil

selecting.

S107: First mixer plate cir
	



	$103,

$105,
	SWITCH

SECTION, rotary:

(p/o rotary

18 position

switch) ; 1 pole, 18 position.
	cuit selecting.

$109:

Crystal selecting.

S103: R-f coil selecting.

$105: Mixer grid circuit se
	3Z9903E-10.12



	$104
	
	lecting.

$104: R-f amplifier plate coil

selecting.
	



	$112,

$115,

$116,

$118
	SWITCH, rotary:

DPDT.
	BFO ON-OFF.

$112:

$115: AVC ON-OFF.

Noise LIMITER

ON

$116:

OFF.
	3Z9825—50.2



	
	
	CALIBRATE

ON

S118:

OFF.
	



	$113 ©
	SWITCH, rotary: 2 pole, 3 position; 1 sect.
	Receiver ON-STANDBY

'

OFF.
	| 3Z9825-58.198



	$114

S117
	SWITCH, rotary: 1 pole, 5 position; 1 sect.

SWITCH, toggle: DPDT; JAN type ST52R.

TOOL, alinement:

natural phenolic, LTS—-M8; 6%" lg

x %" dia o/a; %" lg sedr tip tapered to sy" at tip;

phenolic grip.
	SELECTIVITY switch.

METER switch.

Alinement tool.
	3Z9825-50.1

3Z9863-52R

6Q335-2



	
	natural phenolic, LTS—M8; 518" lg

TOOL, alinement:

x .815" dia 0/a; 11%" lg scedr tip tapered to sz" at tip

w/is" d x 32" wd notch in tip; opposite end has flat

insert #6" lg w/v" d x #2" wd notch in end.
	Alinement tool.
	6Q335-1



	T107
	TRANSFORMER, AF: line type; pri 5000 ohms im

pedance, 1500 v test; secd 600 ohms impedance, 1500

v test, tapped at 4 ohms; HS metal case, iron core;

1%" lg x 1%" wd x 8" h; 3 w oper level; turns ratio

2.89:1; freq response; 100 cps +3 db, 300 cps +1 db,

1000 cps zero reference, 2500 cps +1 db, 5000 cps +3

db; solder lug term; four #6—-32 x %" h studs on 175"

x lis" Cor.
	Audio output transformer.
	2Z9637.138



	T101
	TRANSFORMER,

IF: 490 to 510 ke; shielded;

11%"

lg x 1u6" wd x 254" h less term and mtg; tuned pri

and secd; adj iron core tuning; solder lug term on

bottom.
	Crystal filter input.
	2Z9629-390



	T1038,

T104,

T105
	TRANSFORMER, IF: 500 ke; shielded; 2" lg x 17%"

d x 3%" h o/a; tuned pri and secd; adj powdered

iron core tuning.
	First i-f transformer.

T1038:

T104: Second i-f transformer.

T105: Third i-f transformer.
	2Z9641.328



	T108
	TRANSFORMER, power:

fil and plate; input 115 v

60 cyc, single ph; secd #1, 5 v, 2 amp; secd #2, 6.3 v,

5 amp; secd #3, 700 v CT, .090 amp; HS metal case;

313" lg x 3%" d x 2%" excluding term; solder lug

ceramic bushing term.
	Power transformer.
	2Z9613.719



	V101,

V105
	TUBE, electron: JAN type 6AK5.
	V101: R-f amplifier.

V105:

Crystal oscillators.
	206AK5



	V102,

V103,

V106
	TUBE, electron: JAN type 6BE6.
	V102:

First mixer,

V103: Third mixer.

V106: Second mixer.
	2J6BE6



	vo001,

v002,

V104,

V107,

V108,

V109,

V114
	TUBE, electron: JAN type 6BA6,
	V001: Vfo.

V002: Vfo.

V104:

Crystal oscillatoz.

V107: First i-f.

V108: Second i-f.

V109: Third i-f.

V114:

Bfo.
	2I6BAG














	Ref

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




	V110,

V112
	TUBE, electron: JAN type 12AX7.
	V110:

Detector and ave rec

tifier.
	2J12AX7



	
	
	V112: . Noise

limiter,

first

audio.
	



	Vill
	TUBE, electron: JAN type 12AU7.
	Ave amplifier.
	2512AUT



	V113
	TUBE, electron: JAN type 6AQ5.
	Audio output.
	2I6AQ5



	V115
	TUBE, electron: JAN type 5V4G.
	Power supply rectifier.
	2J55V4G



	
	WRENCH: Bristo set screw.
	For No. 4 Bristo set screw.
	6RK55232



	
	WRENCH: Bristo set screw.
	For No. 6 Bristo

set screw.
	6R55230



	
	WRENCH: Bristo set screw.
	For No. 8 Bristo set screw.
	6R55231.1



	
	WRENCH: Bristo set screw.
	For No. 10 Bristo set screw.
	6R55230-10



	V116
	TUBE, electron: JAN type OA2.
	Voltage regulator.
	250A2
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Figure 40. Resistor color codes.
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Figure 41. Capacitor color codes.
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