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TM 11-242 — Radio Set SCR-300-A

WAR DEPARTMENT

TECHNICAL MANUAL

RADIO SET SCR-300-A

June 15, 1943

STOCK N0.6D13059

This Technical Manual, published by Galvin Manufacturing Corpor tion, is furnished for the information and guidance of all concerne

NOTICE: This document contains information affecting the natior defense of the United States within the meaning of the Espionage Act, 50 U.S.C., 31 and 32, as amended. Its transmission or the reve tion of its contents in any manner to an unauthorized person is prc hibited by law.

The information contained in restricted documents will not communicated to the public nor to the press, but it may be commu nicated to any person known to be in the service of the United Stat and to persons of undoubted loyalty and discretion who are co-operat ing in Government work (AR 380-5).
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TECHNICAL MANUAL

April 3, May 15, and June 15, 1943 porarned.


The following supplementary information is published by Galvin Mfg. Corp. on Order 15025-Phila.-43, covering Radio Set SCR-300-A. The paragraphs and figure numbers used are a continuation of the sequence established in TM 11-242, April 3, May 15, and June 15, 1943.



The entire Order 32870-Phila.43 has the changed filament string.

Effective after serial numbers 4775 thru 8824, and 9110 thru 14707, on Order 15025-Phila.-43.

The filament string for Tubes Vs, V 1 1 and V 12 is revised to put the filament of V s at the ground end of the string.

be na


tes, at-
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Filament String before change up to Serial Nos. 1 thru 4775 and 8825 thru 9110.
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Filament String after change from Serial Nos. 4776 thru 8824 and 9111 thru 14707.
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SUPPLEMENT TfV\ lU

TECHNICAL MANUAL

Radio Set SCR-300-A

April 3, May 15, and June 15, 1943

The following supplementary information is published by Galvin Mfg. Corp. on Order Nos. 15025-Phila-43 and 32870-Phila-43, cover ing Radio Set SCR-300-A. The paragraphs and figure numbers con form with the sequence established in TM 11-242, April 3, May 15, and June 15, 1943.

Personnel using this equipment will enter suitable notations beside each changed paragraph of the TM to indicate the presence of sup plementary information contained in this supplement.


2. Radio Set SCR-300-A, Components with Weights and Dimensions.















	Quan
	Signal

Corps
	Name of
	
	
	Dimensions
	(Inches)
	
	Unit

Weight




	tity
	Stock No.
	Component
	Hgt.
	Width
	Depth
	Lgth.
	Diam.
	(in Ibs.)



	Add

1
	following:

the

|
	Battery

BA-80

|
	
	
	
	
	
	9.00







5. Power Source.

Add the following sentence: "Battery BA-80 is similar in all these respects to Battery BA-70."

RESTRICTED



9. Description of Main Components.

Change title of sub-paragraph d. Battery BA-70, to "d. Battery BA-70 and Battery BA-80", and change first sentence to read: "Bat tery BA-70 and Battery BA-80 each consist of three dry battery sections as follows:"

Paragraph



11. Installation.

Change the title of subparagraph a. Installation of Battery BA-70, to "a. Installation of Battery BA-70 or Battery BA-80."

Paragraph



12. Preparation for Use.

In sub-paragraph b. Calibration, insert the following between subparagraphs (1) and (2):

"Don't press the PRESS FOR DIAL LIGHT & CALIB. button of Radio Set SCR-300-A in the field any longer than is necessary UNLESS Antenna A-28-(*) (Phantom) is installed."

In sub-paragraph /. Portable Use of Set, add new sub-paragraph as follows:

(5) In case of emergency or when it is absolutely necessary to reduce weight as much as possible, you can sacrifice a waterproof condition to reduce the overall weight of Radio Set SCR-300-A to about 25 pounds by eliminating all components except those abso lutely essential for operation. If they are already attached, remove PadM-391-A, Harness ST-54-A, Strap ST-50-A, and Belt ST-55-A from the set. Then take Belt ST-55-A and use pieces of wire to attach its ends to the "D" rings located one on each side at the top of the chassis case. Release Case CS-128-A by unfastening the clip catches, and lift off the chassis case and attached battery. If Battery BA-70 is attached, stand the chassis case upside down, unfasten the battery retainer straps, and substitute Battery BA-80 for BA-70. Turn the set upright, screw- Antenna AN-131-A into the antenna terminal, and plug in Handset TS-15-(*). Then lift the set and put the attached Belt ST-55-A over your shoulder, letting the set hang at your side, and you are equipped with a relatively light-weight portable set. The components that are dispensed with in this expediency are: Case, CS-128-A; Antenna AN-130-A; Headset HS-30-(*); Bag

[image: Figure, page 5]

BG-150-A; Pad M-391-A; Harness ST-54-A; Strap ST-50-A; and Battery BA-70.

"(a) A set stripped down as above (but without Belt ST-55-A fastened to the "D" rings) can be carried comfortably on your back by using a pack board. Improvise two wire hooks at the top of the pack board, and hang the set on these hooks by means of the brackets in which the snap hooks of Pad M-391-A normally fasten to the set. Hold the set down by fastening the battery strap through openings of the pack board."

Paragraph .



14. General Operating Instructions and Precautions.

Change title of sub -paragraph/. Battery BA-70 Life, to "/. Battery Life" and make the following changes in the sub -paragraphs:

In sub-paragraph (1) add the sentence "A fresh Battery BA-80 will give about 10 to 12 hours service."

Change sub-paragraph (2) to read as follows:

"Check Battery BA-70 (or BA-80) periodically with a voltmeter shunted by a load resistor (specified below) for 15 seconds. Replace when the following end point voltages have been reached:









	"New
	Load

Resistor
	End

Point




	volts

4.35

(filament)
	8 ohms
	volts

3.6



	volts

(plate)

84
	ohms

1290
	volts

66



	volts

(plate)

54
	860

ohms
	volts"

44





In sub-paragraph (3) make the sentence read "A weak Battery BA-70 or Battery BA-80 will seriously limit the transmitting range of the set."

Paragraph

In sub-paragraph d. Burned Out Tube Location Chart, insert the following before sub-paragraph (1) :

"Don't test filament continuity with an ohmmeter.

"Don't press calibrate button and transmitter switch at the same time."

[image: Figure, page 6]

In sub-paragraph a. Equipment Required, change first sub-para graph to read as follows:

"(1) Maintenance Equipment ME-40-(*) and Maintenance Kit ME -53 (less replacement batteries for the Radio Set) contained in Chest CH-165 (alignment instructions when using ME-40 and ME-53 are given in paragraph 22e.). or:"

In sub-paragraph c. Preliminary, insert the following before subparagraph (1):

"Before attempting to align Radio Receiver and Trans mitter BC-1000-C*), refer to the BURNED OUT TUBE LOCA TION CHART on page 53 of this manual."

Change title of sub -paragraph d. To Align Radio Receiver and Transmitter BC-1000-A, Perform the Following Operations In Order Listed, to "d. Alignment Procedure Using VTVM and a Signal Gen erator," and substitute the following data for the information given in sub-paragraph (1):


	"(1) Align the 4.3 megacycle crystal oscillator:

	"(a) Insert the VTVM probe into Pin No. 4 of the metering socket."

	"(b) Screw Ls adjustment all the way out (counter-clockwise)."




	"(c) Push the PRESS FOR DIAL LIGHT & CALIB. button on the set and turn Ls in (clockwise) until the VTVM indicates —30 volts; then back it off (counter-clockwise) % to % turn and tighten locknut. (Note: If reading does not quite reach —30 volts, tune to peak and back Lz off y% to % turn and tighten locknut.)"



Add a new sub-paragraph as follows:

"(12) Re-check the discriminator, as in (5) above."

Add a new sub-paragraph e. as follows:


	"e. Alignment Procedure Using Maintenance Equipment ME-40-(*) and Maintenance Kit ME-53.

	(1) Preliminary Procedure.






[image: Figure, page 7]


	(a) Remove chassis of Radio Receiver and Transmitter BC-1000-(*) from chassis case and disconnect Battery BA-70 or Battery BA-80 from Case CS-128-(*).

	(b) Before attempting to align Radio Receiver and Transmitter BC-1000-(*), refer to BURNED OUT TUBE LOCATION CHART on page 53 of this manual.

	(c) Connect Radio Receiver and Transmitter BC-1000-(*) to Battery BA-70 or Battery BA-80 by using Cord #1X41796 (Galvin Part Number) furnished with Maintenance Equipment ME-40-(*).

	(d) Plug in Handset TS-15-(*).




	(e) Turn on Radio Receiver and Transmitter BC-1000-H, and allow it to warm up for at least ten minutes.

	(/) Check discriminator as described in paragraph 22e(12).




	(g) Loosen locknuts Ls, Ls-i, Ls-2, Ls-s, Le-i, La- 2, Le-s, L? and L a. These locknuts should be loosened just enough to leave some tension on the screw adjustment. Use Spintite wrench in Maintenance Equipment ME-40-(*).

	(K) Remove antenna from radio set if one is installed.




	(f) Screw Antenna A-28-(*) (Phantom) into the antenna socket of Radio Receiver and Transmitter BC-1000-(*) and attach the ground lead to the GROUND FOR SHORT ANT. post of the radio set.

	(j) Plug Alignment Indicator 1-210- (*) (VTVI) into Battery BA-39.

	(K) Turn the VTVI calibrate knob to open the shadow angle on indicator eye to 90° (—30 volt scale).

	(2) Aligning 4.3 Megacycle Crystal Oscillator.




	(a) Insert the test probe in metering socket Pin No. 4 of Radio Receiver and Transmitter BC-1000-(*) and connect the alligator clip to the chassis.

	(b) Screw the adjustment of Ls all the way out (counter clockwise).



Note: Don't press the PRESS FOR DIAL LIGHT & CALIB. button on Radio Set SCR-300-(*) in the field unless Antenna A-28-(*) (Phantom) is installed.

[image: Figure, page 8]


	(c) Press the PRESS FOR DIAL LIGHT & CALIB. button on Radio Receiver and Transmitter BC-1000-(*), and screw the adjustment of L s to the right (clockwise) until the shadow on the indicator eye becomes just a hairline, or exactly to minimum shadow if hairline indication cannot quite be* obtained; then screw the adjustment screw to the left (counter-clockwise) % to % turn and leave it there. Tighten locknut.

	(3) Aligning Discriminator and 2nd Limiter.




	(a) With the voltage selector switch in the 4.5V. position, short the test probe and alligator clip of VTVI and adjust the knob for a hairline shadow on the indicator eye.

	(6) Insert the test probe in Pin No. 7 of metering socket.




	(c) Press the PRESS FOR DIAL LIGHT & CALIB. button and adjust L s so that plus 0.5 volts (5° or 10° shadow angle) appears on the indicator eye.



NOTE: In adjusting coil Ls it will be noted that there is a point where the indicator eye of the VTVI will be extremely active. At this point have the adjustment such that a shadow of approximately 5° or 10° appears on the indicator eye of the VTVI. REMEMBER AN INCREASE IN POSITIVE VOLTAGE TENDS TO CAUSE THE EYE TO OPEN, AND AN INCREASE IN NEGATIVE VOLTAGE CAUSES THE EYE TO CLOSE OR OVERLAP.


	(d) After adjusting Ls to plus 0.5 volts, adjust L? to a maxi mum shadow angle on the indicator eye of the VTVI. If the angle opens up too wide during this adjustment (85° to 90°), turn Ls screw to the left (counter-clockwise) very slowly so the angle again reduces to 5° or 10° and readjust L? to maximum angle on the indicator eye, and tighten the locknut on L?.

	(e) With a very slight adjustment of the screw to the left (counter-clockwise) on coil Ls the shadow angle on the indicator eye may be reduced to a hairline. Tighten the locknut on coil Ls, making sure it does not disturb the final setting of the screw. Check this by observing that the shadow angle remains a hairline after the locknut is tightened. NOTE: The PRESS FOR DIAL LIGHT & CALIB. button must be pressed during this entire operation.

	(4) Aligning I.F.




	(o) With the voltage selector switch set in the 4.5V. position, open the shadow angle of VTVI by adjusting the calibrate knob.




	(b) Insert the test probe in Pin No. 2 of the metering socket.

	(c) Connect Oscillator VO-6-(*) by taking the alligator clip on the flexible lead of the terminal box and attaching it to chassis or ground, and attach the other alligator clip to grid (Pin No. 6) of 1st mixer Tube 1L4, (V?).

	(d) Throw the switch of the oscillator terminal box (dummy load) to LO position.

	(e) Turn the attenuation (INCREASE) control of the oscil lator to the right (clockwise) just enough to show an indication or to vary the shadow of the VTVI eye. If there is no indication, leave the attenuation control on full, and throw switch to HI position. If there still is no indication disconnect Oscillator VO-6- ( * ) , and set L s- 1, L s- 2, L.s-s, Le-i, and Lc-2 so that the adjusting screws are extended about J4-inch, and then adjust them for maximum noise in Handset TS-15-(*). Reconnect VO-6-(*) as before.

	(f) Adjust the input signal until a small indication is obtained on the indicator eye of VTVI, and adjust Ls-i, Ls-2, Ls-s, LR- i and L.e-2 to minimum shadow angle (negative volts). Tighten each locknut as you go, watching the indicator eye to insure that there is no misalignment.

	(5) Aligning 1st Limiter.

	(a) Set the VTVI voltage selector switch in the 30V. position.







	(b) Insert the test probe in Pin No. 3 of metering socket and adjust Le-s for minimum shadow angle. Turn off Oscillator VO-6-(*) by rotating the attenuation control to the extreme left (counter clockwise), and remove output leads of Oscillator VO-6-(*) from the radio- set.



NOTE: Check to see that locknuts of Ls, Ls-i, Ls-2, Ls-s, L6-i, Le-2, L6-3, L? and Ls are snug. Be careful not to change the settings.


	(6) Checking Discriminator.

	(a) Set the VTVI voltage selector switch in the 4.5V. position, short the test probes and adjust the calibrate knob for a hairline shadow on the indicator eye.

	(b) Insert the test probe in Pin No. 7 of metering socket. There should be no change in the shadow angle of the indicator tube from
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SUPPLEMENT 2 TM 11-242

the original hairline setting. If there is, a very slight readjustment of L s- 1 or L s-2 should bring the indicator eye back to the hairline, with a slight flutter (due to r-f noise) .

CAUTION: ALL FOLLOWING ADJUSTMENTS SHOULD BE MADE QUICKLY TO PREVENT DAMAGE TO OUTPUT TUBES.


	C7) Aligning Master Oscillator.

	(a) Use the INDICATOR ADJUSTMENT to center the dial line in the CHANNEL window.

	(6) Turn TUNING knob until the calibrate line between channels 36 and 37 on the dial is under the indicator line. Press the switch on Handset TS-15-(*) and, with the receiver to your ear, quickly adjust trimmer CBG for zero beat. Check calibration at chan nel 15.

	(c) Bring dial of radio set to channel 20.




	(8) Aligning Doubler.




	(a) With the test probe free, set the voltage selector switch of VTVI in the 30V. position and, with adjustment of the calibrate knob, open the indicator eye to approximately 90°.

	(b) Insert the test probe into Pin No. 5 of the metering socket.




	(c) Press the switch on Handset TS-15-(*), and quickly adjust C eE for minimum shadow on the indicator eye.

	(9) Aligning Transmitter Mixer.






Press the switch on Handset TS-15-(*), and adjust Cec for minimum shadow on the indicator eye.

(10) Aligning Transmitter R-F Power Amplifier.

Insert the test probe in Pin No. 6 of the metering socket and, with the switch of TS-15-(*) pressed, quickly adjust CoA for a mini mum shadow on the indicator eye (approximately — 25 volts).

(11) Aligning Receiver R-F Amplifier.

Insert test probe into Pin No. 3 of the metering socket, and adjust CeK for minimum shadow on the indicator eye. (Handset TS-15-(*) switch is not pressed for this step, and no signal is being received.)

[image: Figure, page 11]


(12) Final Check of Discriminator.


	(a) Set the VTVI voltage selector switch in the 4.5V. position, short the test probe and alligator clip, and adjust the calibrate knob for a hairline shadow on the indicator eye.

	(V) Insert the test probe into Pin No. 7 of metering socket. There should be no change in the shadow angle of the indicator eye from the original hairline setting. If there is, then a very slight re adjustment of L s-1 or L s-2 should bring the indicator eye back to the hairline, with slight flutter (due to r-f noise).





Paragraph

28. Tabular List of Replaceable Parts for Radio Set SCR-300-A. (see page 10 of this Supplement.)

New Paragraph



"30. Changes During Manufacture.


	"a. Effective with Radio Set SCR-300-A bearing serial No. 2601, and all sets thereafter on order No. 15025-Phila-43, and all sets on order No. 32870-Phila-43, capacitor C 9sisadded connected from the screen grid of the second mixer and crystal oscillator tube, Vio, to ground (see figure 34-A). Capacitor CQS is described in this Supple ment in addition to paragraph 28, Tabular List of Replaceable Parts for Radio Set SCR-300-A.

	"b. Effective with Radio Set SCR-300-A bearing serial No. 4402, and all sets thereafter on order No. 15025-Phila-43, and all sets on order No. 32870-Phila-43, capacitor Ciz is replaced by capacitor CQ 9 (see figure 34-A). Capacitor Cgg is described in this Supplement in the addition to paragraph 28, Tabular List of Replaceable Parts for Radio Set SCR-300-A.

	"c. Supplement 1, 30 July 1943, to this technical manual describes changes in the filament string for Tube Vs, Vn and Vi2, as shown in figure 34-A."



[image: Figure, page 12]
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Fig. 34A. Radio Receiver and Transmitter BC-1000-A, Schematic Diagram. (See Par. 30).

[image: Figure, page 15]




RESTRICTED

SUPPLEMENT 3 11 December 1943 TM 11-242



SUPPLEMENT

to

April 3, May 15, and June 15, 1943

The following supplementary information is published by Galvin Mfg. Corp. on Order Nos. 15025-Phila.-43 and 32870-Phila.-43,. covering Radio Set SCR-300-A. The paragraphs and figure numbers conform with the sequence established in TM 11-242, April 3, May 15, and June 15, 1943.

Personnel using this equipment will enter suitable notations beside each changed paragraph of the TM to indicate the presence of supplementary information contained in this supplement.

Figure

34A. Schematic Diagram, page 11 of Supplement 2.

Capacitor CQS (15/i/tf.) from Vio, screen grid to ground is re moved. Resistor Rse (22,000 ohms) (Galvin part no. 6B6212) is replaced by Resistor R?? (Galvin part no. 6B6255, 10,000 ohms, same as R9). Resistor Rss (39,000 ohms) (Galvin part no. 6B6355) is replaced by Resistor R7S, (Galvin part no. 6B6212, 22,000 ohms, same as Ri4).

Paragraph

28. Tabular List of Replaceable Parts.

(Make note of the changes above)

The above changes are effective on some sets after Serial No. 8824 (approx) on Order No. 15025-Phila-43 and entire Order No. 32870- Phila-43.

RESTRICTED

[image: Figure, page 16]
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TECHNICAL MANUAL WAR DEPARTMENT

No. 11-242 Washington, June 15, 1943



RADIO SET SCR-300-A

This Technical Manual supersedes TM 11-242 dated April 3, and May 15, 1943.


a. How to Listen and Receive Signals. (Use of squelch.)

(1) Without Using Squelch. (SQUELCH control turned off): When no signal is being received, a rushing noise will be heard in the headphones. This noise is normal when squelch is not used, and indi cates that the set is working properly. When a signal is received, the noise will recede and the signals will be heard in the headphones. The stronger the signal, the more the noise will recede. With a moderate signal, the noise will completely disappear. The strength of the signal does not, however, affect the loudness of the received signal, but only determines the reduction of the background noise. This is a character istic of FM reception.

[image: Figure, page 50]



b. Using Squelch.

Use of the squelch eliminates the noise which is usually heard when no signal is being received. It has no effect whatever on the character of the received signal The squelch is essentially a switch which turns off the audio amplifier of the receiver when no signal is being received. If the received signal is weak, background noise will be heard just the same as if squelch were not used. A stronger signal will have less back ground noise, and with a moderate signal, the noise will not be pres ent. When the received signal ceases, a short pulse of noise will be heard before the squelch takes hold.

The squelch is so sensitive that, if properly adjusted, it will open on a signal so weak as to be unreadable because of background noise. The SQUELCH control is properly adjusted when turned to the right just enough to eliminate the noise when no signal is being re ceived. Turning the SQUELCH control too far will prevent weak sta tions from being heard.



c. How to Talk and Transmit.

CAUTION: DO NOT ATTEMPT TO TRANSMIT UNLESS ANTENNA AN-130-A.OR AN-131-A IS PROPERLY INSTALLED IN THE SET. See Paragraph 11 c. Failure to heed this precaution will result in damage to the transmitter tubes.

To transmit, press the switch on the handset and speak clearly and in a normal tone of voice into the microphone. Make sure that the handset PRESS-TO-TALK switch is pressed before starting to speak, and that it is released immediately upon completion of trans mission. There is a natural tendency to hold the switch down after finishing transmission and to forget to press the switch before start ing transmission. A little practice will eliminate this difficulty. It is good practice to pause for a moment after pressing the switch before speaking. It is not necessary to shout. Note: If squelch is not used in receiving, see Paragraph 14 a, the noise will disappear automatically when the transmitter is turned on.



d. Factors Influencing Range.

The useful range is the distance within which the signal is power ful enough to reduce the background noise sufficiently so that you can understand the communication.

[image: Figure, page 51]


	(1) Transmissions at the frequencies used by your SCR-300-A act somewhat like light rays. Obstacles such as hills, tall buildings, trees, etc., between the points of transmission and reception tend to reduce the signal strength and thereby the effective range. It is therefore desirable to operate between points which are as high as possible in order to increase the effective line of sight range.

	(2) It is further desirable to choose a location which is free of external man-made noise. Power equipment radiates noise which can make the reception of a signal difficult. Radiation from ignition sys tems of gasoline engines may also give trouble.

	(3) The presence of nearby vertical objects such as trees, steel towers, poles, etc., may limit the effective operating range because of absorption of the signal. The distance between the set and these objects is critical in causing this effect, and moving the set only a few feet may increase the signal strength greatly.

	(4) The range of the equipment is also dependent on the antenna used. In flat, level country the short Antenna AN-130-A will have slightly less range than the long Antenna AN -131 -A. When operating in a depression or valley the long Antenna AN-131-A will have a much greater range advantage over the short antenna.



[image: Figure, page 52]


	(5) A run down battery will seriously reduce operating range.

	(6) The set is designed to minimize the effects of temperature and humidity changes. Extreme changes, however, may shift operat ing frequency sufficiently to decrease the range. It is well to check the calibration if there has been a marked change of temperature or hu midity since the set was last calibrated.





e. General Operating Precautions.


	(1) Handle the set carefully. Although built for rough usage, this set is essentially a precision instrument adjusted to a high degree of accuracy and should not be subjected to unnecessary abuse.

	(2) Do not transmit unless an antenna is properly installed in the set! See Paragraph 11 c.

	(3) Keep the antenna as near vertical as possible.






[image: Figure, page 53]

Keep you* cutfauu* VERTICAL a* you, w&t't yet


	(4) Turn the squelch control off if use of squelch is not de sired. This will prolong the life of the battery.

	(5) Adjust squelch control properly if squelch is used. See Para graph 12 e.

	(6) Keep jacks covered when not in use.




	(7) Don't shout when transmitting. Talk directly into mouth piece.

	(8) Do not press the PRESS FOR DIAL LIGHT AND CALIB. button when transmitting.





/. Battery BA-70 Life.


	(1) Under normal conditions, a fresh Battery BA-70 will give about 20 to 25 hours of service. Considerably snorter battery life should be expected if set is operated in extremely hot, cold or humid climates.

	(2) Check Battery BA-70 periodically with a voltmeter. Replace if the following end point voltages have been reached:










	New
	End

Point



	volts

4.5

(filament)
	volts

3.6




	volts

90

(plate)
	volts

66



	volts

60

(plate)
	volts

44





(3) A weak Battery BA-70, will seriously limit the transmitting range of the set.



g. To Change Channels.

If it is necessary to change channels, follow the procedure out lined in Paragraph 12c.



h. Operation as Receiver Only.

If it is desired to use the set as a receiver with Headset HS-30-(*) only, plug the headset into PHONE No. 1 jack.

[image: Figure, page 54]

[image: Figure, page 55]

Figure 16. Radio Receiver and Transmitter BC-1000-A, Block Diagram.




REMEMBER THESE POINTS


	1. The operation of your transmitter and receiver is basically simple. Practice it a few times and it will become second nature.

	2. Speak up into your microphone in a clear voice close to it. Don't talk "across" your mike or away from it.

	3. Keep your antenna vertical. It sends and receives better that way.

	4. Listen for the weak calls. They may be for you.




	5. Keep your transmissions short. The enemy may plot your location with a direction finder.





SECTION III—FUNCTIONING OF PARTS


15. Receiver.

The receiver employs a double superheterodyne circuit, designed for reception of frequency modulated signals in the band of 40 to 48 megacycles. Automatic frequency control (AFC) is incorporated to compensate for slight inaccuracies due to tuning or other factors. A sensitive squelch circuit is also provided to eliminate, if desired, the noise heard in the headphones when no signal is being received.

With the set in the receive position, the following sixteen tubes are used, stage by stage:


	1. Receiver r-f amplifier stage using tube (Ve) IT4/VT-173.

	2. Master oscillator stage using tube (V4) IT4/VT-173.

	3. Doubler stage using tube (Vs) IT4/VT-173.

	4. Receiver 1st mixer stage using tube (V?) 1L4.

	5. 1st i-f amplifier stage (4.3 Me) using tube (Vs) 1T4/VT-173.

	6. 2nd i-f amplifier stage (4.3 Me) using tube (V9) 1T4/VT-173.

	7. Receiver 2nd mixer and 6.815 Me crystal oscillator stage using tube(Vio) 1R5/VT-171.

	8. 3rd i-f amplifier stage (2.515 Me) using tube (Vn) T4/VT-173.

	9. 1st limiter stage (2.515 Me) using tube (V12) 1L4.
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	10. 2nd limiter stage (2.515 Me) using tube (V i s) 1L4.

	11. Discriminator stage using one tube (Vi4) 1A3, and the diode section of tube (V 1 s) 1S5/VT-172.

	12. AFC stage using tube (Vs) 1L4.

	13. A-F power amplifier stage using tube (Vis) 1S5/VT-172. Squelch circuit consists of:

	14. Noise amplifier—rectifier stage using tube (Vie) 1S5/VT-172.




	15. D-C amplifier stage using tube (V 1 7) 1L4.




	16. Squelch oscillator-rectifier stage using tube (Vis) 1S5/VT-172.






The signal is picked up by antenna ANT i (40.0-48.0 megacycles), and coupled to antenna coil L i by capacitor C i. Antenna coil L i is tuned by variable capacitor C eB to the frequency of the incoming signal. The signal is then impressed on the control grid of the re ceiver r-f amplifier tube Ve through capacitor 62. In the r-f stage the signal is amplified, and coupled to the control grid of the 1st mixer tube V7 through capacitor Css. The output of the r-f amplifier tube Ve is tuned by the receiver r-f plate coil L* and variable capacitor CeJ.

The master oscillator tube 1T4/VT-173 (V4) is a tuned plate oscillator operating over a range of 17.85 to 21.85 megacycles. The frequency of the oscillator is determined by the tank circuit consisting of oscillator transformer T 2 and variable capacitor C eH. The rectified grid voltage developed by the master oscillator tube (V-O can be measured at pin No. 1 of the metering socket. The master oscillator output is coupled to the control grid of the doubler stage through capacitor Cz i. In the doubler tube (Vs), the second harmonic of the master oscillator is selected by the plate circuit consisting of trans former T i and variable capacitor C eF. The output of the doubler stage (35.7 to 43.7 megacycles) is loosely coupled into the cathode of the receiver 1st mixer tube (V 7) by the secondary winding of doubler plate transformer T i. The frequency of this voltage applied to the mixer tube is always 4.3 megacycles below the frequency of the re ceived signal and is the second harmonic of the master oscillator.

The receiver 1st mixer tube (V?) combines the received signal with the second harmonic of the master oscillator and selects and ampli fies the frequency difference between them (4.3 megacycles). The out put of the receiver 1st mixer tube (V?) is tuned and coupled to the 1st i-f amplifier tube (Vs) by 1st mixer plate coil Ls- 1.
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The amplified output of the 1st i-f amplifier tube (V s) is tuned and coupled to the 2nd i-f amplifier tube (V 9) by 1st i-f amplifier plate coil L s- 2.

The amplified output of the 2nd i-f amplifier tube (V 9) is tuned and coupled to the receiver 2nd mixer and crystal oscillator tube (V i o) by the 2nd i-f amplifier plate coil (Ls-s).

The receiver 2nd mixer and crystal oscillator tube (V i o) employs a 6.815 megacycle Pierce oscillator circuit. The 6.815 megacycle crystal (XTALz) is connected between oscillator grid and screen of tube (V i o.) It also combines this frequency (6.815 Me) with the 4.3 megacycles output from the 2nd i-f amplifier tube (V9). The differ ence between these two frequencies (2.515 megacycles) is the second intermediate frequency of the receiver. The output of the receiver 2nd mixer and crystal oscillator tube (V i o) 2.515 Me is tuned and coupled to the 3rd i-f amplifier tube (V 1 1) by the 2nd mixer plate coil (Le-i).

The amplified output of the 3rd i-f amplifier tube (V 1 1) is tuned and coupled to the 1st limiter tube (V 1 2) by the 3rd. i-f amplifier plate coU (Le-z).

The function of the limiter tubes (V 1 2 and Vis) is to reduce the amplitude variations which are present in the output of the 3rd i-f amplifier stage. This limiting action takes place because the limiter tubes (V 1 2 and V 1 s) are functioning as saturated amplifiers. Because of the amplification in the preceding stages, there is sufficient voltage applied to the grid of the 1st limiter tube (V 1 2) to cause it to draw current and rectify the applied voltage. The rectified grid voltage can be measured at pin No. 2 of the metering socket. This voltage meas urement is used in alignment procedure. The output of the 1st limiter (V 1 2) is tuned and coupled to the 2nd limiter tube (V 1 s) by the 1st limiter plate coil (Le-s). The rectified grid voltage of the 2nd limiter tube (V i s) can be measured at pin No. 3 of the metering socket. The output of the 2nd limiter tube (Vis) is substantially constant in amplitude but retains the frequency variations which are character istic of a frequency modulated signal. The output of the 2nd limiter tube (V 1 s) is tuned and coupled to the discriminator network by the 2nd limiter plate coil (L?).
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The discriminator network consists of the discriminator coil (Ls), the discriminator tube (Vi4), the diode section of the discriminator and a-f power amplifier tube (Vis) and their associated resistor and capacitor network. The discriminator network converts frequency variations into voltage variations. The output of the discriminator network depends on the frequency of the i-f signal. If the frequency of the i-f signal is exactly 2.515 megacycles (the nominal i-f of the re ceiver) the output voltages of the two diodes (V 1 4 and V 1 s) cancel, and no voltage appears between the cathode of discriminator tube (Vi4) and ground. Should the applied frequency differ from 2.515 megacycles because of inaccuracies in tuning, a d-c voltage will appear between the cathode of tube V 1 4 and ground, being positive when the frequency (within the limits of the circuit) of the signal is higher, and negative when the frequency is lower. This voltage can be measured at pin No.7 of the metering socket. This voltage is passed through the low pass filter consisting of Rso, Rss, Cso and R is and is used for automatic frequency control (AFC). When a frequency modulated signal is received, the voltage output of the diodes varies in accord ance with the frequency variation, and an audio frequency signal is produced between the cathode of tube (VM) and ground. The discriminator audio output is filtered by means of resistor Rso and coupled to the volume control (Rs i) through capacitor C e s. The output of the discriminator is also coupled through the high pass filter consisting of CSQ, Rss, CQO and RSQ and is used for control of the squelch circuit.

The d-c voltage developed by the discriminator due to inaccuracies in tuning is passed through the filter (Rso, Rss, Cso and Ris) to remove audio components. It is then used to control the bias on the AFC tube (V s) . The AFC tube (V s) is coupled directly to the master oscillator tube (Vt). A negative voltage applied to the grid of the AFC tube (Vs) increases the frequency of the master oscillator tube (V4). This increase in frequency will automatically compensate for the mis-tuning which caused the negative voltage to appear at the dis criminator, and will minimize the effect of mis-tuning. A positive voltage will decrease the frequency of the oscillator and will likewise automatically compensate for the mis-tuning which caused the posi tive voltage to appear at the discriminator. The AFC will minimize the effect of a tuning error up to about one quarter of a channel on the dial.
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The audio voltage developed by the discriminator due to the fre quency modulation of the received signal is coupled to the amplifier portion of the discriminator and a-f power amplifier tube Vis through Rso, Ces, and the volume control (Rsi). The padding re sistor (R s2), connected to the low end of the volume control (Rs i), always keeps the receiver audio output audible regardless of volume control setting. The variable contact arm of the volume control (R s i) is connected directly to the control grid of a-f power amplifier tube V i s. Bias for the a-f power amplifier tube (V 1 s) isobtained by tap ping a portion of the rectified grid voltage developed at the oscillator grid of the 2nd mixer and crystal oscillator tube (V i o). This voltage is obtained at the junction of grid resistors Rse and Rs?, filtered at this point by capacitor C48, and passed through series re sistors Rss and R?o, filter resistor R7I, padding resistor Rs2, and volume control R s ito the control grid of a-f power amplifier tube (Vis). The audio signal from the discriminator isamplified by the a-f power amplifier tube (V i s)and iscoupled to the phone jacks (J 2 and J s) through the output transformer (TsB). The output transformer isdesigned to work with either one or two phone units of 250 ohms impedance each (Handset TS-15-( *)and one Headset HS-30-(*) with Cord CD-874). Switch SW i,part of Jack J 2, isoperated by the phone plug. The switch SW i isconnected in series with the on-off (filament) switch SW2 (on the volume control) to protect Battery BA-70 from being discharged should switch SW 2 be left on when set isnot in use.

The output of the discriminator is coupled through the high pass filter consisting of C s 9, Rss, C 9 o and R s 9to the squelch circuit. A high pass filter isused so that the squelch circuit will be operated by noise, but not by voice frequencies. A characteristic of FM reception is the reduction of noise when a signal (however weak) is received. This characteristic isused to control the squelch circuits. When noise ispresent, the squelch circuit turns off the a-f amplifier tube (V 1 s)by imposing a high negative bias on the grid. When a signal is received, the noise is reduced and the squelch circuit turns on the a-f power amplifier tube (V i a) by restoring its grid to normal bias.

Noise voltages from the discriminator are filtered and applied to the grid of the noise amplifier-rectifier tube (Vie). The noise isam plified in the pentode section of V i e and coupled to the diode section of Vi6 by C 92. The amplified noise is rectified by the diode of Vie and the rectified (d-c) voltage appears across Rei. This negative voltage is balanced by an adjustable positive voltage and applied to the grid of the d-c amplifier tube (V 17). The positive voltage is ad justable by means of the squelch control (Ree), and is obtained by bleeding 90 volts through Res, Ree and Re? to ground. The nega tive rectified voltage is applied to the grid of the d-c amplifier (V 1 7) through Res and the positive balancing voltage through Re 4. Capacitor €9s filters these two voltages. When the voltage applied to the grid of V 1 7 is negative, the plate current is very low. When this grid voltage is less negative, more plate current flows. The voltage at the plate then decreases because of the increased plate current flow ing through Res and Reg. The plate of R 1 7 is connected directly to the screen of the squelch oscillator-rectifier tube (V i s) so that an increase of plate current in Vi7 reduces the screen voltage of Vis and a decrease in plate current in V 1 7 increases the screen voltage of V i s. The variation of the screen voltage of V i s is used to start and stop oscillations in Vis. The oscillator-rectifier tube V i s and its asso ciated transformer (T 4) oscillates at about 400 kilocycles. The output of Vis is coupled to the diode section of Vis by €94. The diode section rectifies the output of the oscillator and the rectified voltage appears across R7o, Rss and Rse to ground. This rectified voltage is applied to the grid of the a-f power amplifier tube (V i s) through R7i, Rs2 and the volume control (Rsi), biasing the a-f power amplifier (V i s) beyond cut-off so that it cannot amplify and the noise cannot be heard in the headphones. When the oscillatorrectifier tube (Vis) is not oscillating, no rectified voltage is present in the diode section of V i s and the grid of V 1 s is restored to normal bias and amplifies in a normal manner.
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Here's how the Squelch works:

When no signal is being received:

Noise from the discriminator is amplified and rectified by V i e.

The rectified voltage from V i e causes low plate current in V 1 7, and high screen voltage on V i s.

V i s oscillates and places a high bias on V i s preventing noise from being heard in the headphones.
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When a signal is received:

The noise is reduced.

The rectified voltage from V i s is lower.

The grid bias on V 17 is less negative.

V 1 7 plate current is higher.

The screen voltage of V i s is lower.

V is stops oscillating.

No voltage is applied to V i s, and V 1 s amplifies normally.

Throughout the receiver, filament circuits, +B feeder circuits, grid circuits and meter circuits are suitably filtered and decoupled by r-f chokes, resistors and by-pass capacitors.

Provision is made for calibration of the set by means of a crystal oscillator which is part of the transmitter.



16. Transmitter.

The transmitter is frequency modulated and transmits over the frequency range of 40.0-48.0 megacycles. The transmitter automatic ally transmits on the same frequency that the receiver receives. When transmitting the receiver AFC tube (Vs), the receiver master oscillator (V4) and the receiver doubler (Vs) are used as transmitter modulator, oscillator and doubler. In addition, a 4.3 megacycle crystal oscillator is mixed with the doubler output to obtain the desired fre quency. The power amplifier is driven directly by the mixer and de livers approximately 0.5 watt to the antenna. Harmonics of the 4.3 megacycle crystal oscillator are used as reference frequencies for cali bration purposes.

With the set in the transmit position the following five tubes are used, stage by stage.


	1. Reactance modulator stage using tube (Vs) 1L4.

	2. Master oscillator stage using tube (V4) 1T4/VT-173.

	3. Doubler stage using tube (Vs) 1T4/VT-173.

	4. Transmitter crystal oscillator and mixer stage using tube (V2) 3A4.

	5. Transmitter r-f power amplifier stage using tube (V i) 3A4.
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Pressing the switch in Handset TS-15-A turns on the filaments of the transmitter r-f power amplifier tube (V i) and the transmitter crystal oscillator and mixer tube (V 2) and energizes the microphone circuit.

The microphone is energized by the 4^ volt filament supply through resistor R2i. Speaking into the microphone produces an audio frequency voltage in the microphone circuit. This voltage is coupled to the grid of the reactance modulator tube (Vs) by the microphone transformer (TsA). The grid circuit of the reactance modulator (Vs) is completed through Rig, Rss, Rso, R49, coil Ls and Rss to ground. The reactance modulator tube (Vs) is coupled directly to the master oscillator tube (V«).

The frequency of the master oscillator (V4) will vary in accord ance with the audio voltage impressed on the grid of the reactance modulator (Vs). Frequency modulation of the oscillator is thus obtained. The normal frequency of the master oscillator (V 4) is con trolled by the tank circuit consisting of master oscillator transformer T2 and variable capacitor CeH. The rectified grid voltage developed by the master oscillator tube (V 4) may be measured at pin No. 1 of the metering socket.

The output of the master oscillator (V*4) is coupled to the grid of the doubler stage through capacitor €21. The second harmonic of the master oscillator is selected in the output of the doubler tube (V s) by the plate circuit consisting of transformer T i and variable capacitor C eF.

The output of the doubler is coupled to the grid of transmitter crystal oscillator and mixer tube (V2) by capacitor C i e and crystal XTAL i.

The control grid and screen grid of transmitter crystal oscillator and mixer tube (V 2) comprises a triode crystal oscillator. The screen grid is tuned by L s to the frequency of crystal XTAL i in the grid circuit. The rectified voltage in the grid circuit is measured at pin No. 4 of the metering socket. The oscillator generates a crystal controlled frequency of 4.3 megacycles (4300 kilocycles). The trans mitter crystal oscillator and mixer tube (V2) combines the output of doubler tube V s (35.7 to 43.7 megacycles) with the crystal controlled 4.3 megacycle signal. The output is tuned to the sum of these two frequencies (40.0 to 48.0 megacycles) by the transmitter mixer plate coil L2 and variable capacitor CeD. By adding the 4.3 megacycle crystal controlled frequency to the doubler output frequency, the receiver and the transmitter frequencies are automatically made the same for any channel setting on the dial.
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The output of the transmitter crystal oscillator and mixer tube (V 2) is coupled to the grid of the transmitter r-f power amplifier tube (V i) by capacitor CQ. The transmitter r-f power amplifier tube (V i) operates as a class C amplifier and the rectified grid voltage can be measured at pin No. 5 of the metering socket. The output of the trans mitter r-f power amplifier tube (Vi) is tuned by the tank circuit consisting of coil L i and variable capacitor C efi and is coupled to the antenna by capacitor C i from a tap on coil L i. The coupling is adjusted to work properly with a half wave antenna. The output is also coupled to the receiver r-f amplifier tube (Ve) by capacitor C2. The rectified voltage at the grid of Ve can be measured at pin No. 6 of the metering socket when transmitting. During transmissions the receiver is operative and the presence of the 4.3 megacycle crystal controlled signal holds the discriminator at zero voltage.

Provision is made for calibrating the radio receiver and trans mitter in the following manner: With the set operating as a receiver, pressing the PRESS FOR DIAL LIGHT AND CALIB. button turns on the pilot light and the filament of the transmitter crystal oscillator and mixer tube (V2). The tenth and eleventh harmonics of the 4.3. megacycle crystal oscillator are used as reference points. Beat notes between these harmonics and the sum of the doubled master oscillator frequency plus 4.3 megacycles are heard at 43.0 megacycles and 47.3 megacycles (channel 15 and midway between channels 36 and 37) on the dial. These frequencies are present in the screen grid of the transmitter crystal oscillator and mixer tube (V 2) (which is the plate of the 4.3 megacycle crystal oscillator circuit). The audible beat note derived from these frequencies appears across resistor Re and is coupled to the grid of the discriminator and a-f power amplifier tube (V i s) by capacitor C i s so that it can be heard in the headphones.

Caution: Do not press the PRESS FOR DIAL LIGHT AND CALIB. button when the transmitter is turned on!
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SECTION IV— MAINTENANCE


17. Operator's Trouble Chart.

When failure is encountered, check the items in the trouble chart before initiating a detailed examination.




TROUBLE CHART









	Trouble
	Probable

Causes
	Remedy




	Receiver

Dead
	switch OFF.

Power
	VOLUME

Turn

control to the right.

See Paragraph

12 a

(2).



	
	plug in PHONE

No

No.

phone

1

jack.

control advanced

Squelch

too

far.
	into PHONE

No

Plug

phone

1

jack.

Adjust

See Para

squelch.

graph

12 e.



	
	plug in RELAY

jack.

Open phone
	With

no automatic relay equipment

to the set—no

plug should

connected

be in RELAY

jack.



	
	always in TRANSMIT

Set

position.
	PRESS-TO-TALK

Replace handset,

switch defective.



	
	Off calibration.
	Recalibrate.

See Paragraph

12

b.



	
	or headset.

Defective handset
	Replace.



	
	Dead or low Battery

BA-70.
	Replace Battery

BA-70.

See Para

19 and 14 /.

graphs



	
	by

insulator

Antenna

shorted

or dirt.

water
	Wipe off insulator.



	
	Antenna touching metallic mate

rial or wet

foliage.
	Keep antenna clear.



	
	Defective or burned out tube.
	Replace. See Paragraph

20.



	
	Defect in squelch

circuit.
	Turn

squelch

off.













	Trouble
	Probable

Causes
	Remedy




	Weak

Receiver
	Receiver not tuned properly.
	dial. See Paragraph

Reset

12 c. Re

calibration

may also

be necessary.

See Paragraph

12 6.



	
	Off calibration.
	Recalibrate.

See Paragraph

12

b.



	
	Weak Battery

BA-70.
	Replace Battery

BA-70.

See Para

14 /.

graphs

19 and



	
	without

Antenna

AN-130-A

used

ground connection.
	ground

Check

connection

or

re

See Paragraph

place.

9 a.



	
	by

Antenna

insulation

shorted

or dirt.

water
	Wipe off insulator.



	
	Defective antenna.
	Replace antenna.



	
	touching metallic mate

Antenna

rial or wet

foliage.
	Keep

antenna clear.



	
	of transmitter.

Out of range
	Move

to transmitter

closer



	
	or

Defective Handset

TS-15-A

Headset

HS-30-(*).
	Replace.



	
	Poor

location.
	Change locations. See

Paragraph

14 d.



	
	Defective or burned out tube.
	Replace tube.

See Paragraph

20.



	
	Misalignment

of receiver
	Align receiver.

See Paragraph

22.



	Trans

mitter
	Power switch OFF.
	VOLUME

Turn

control to the right

See Paragraph

12 a

(2).



	dead
	plug in PHONE

No

No.

phone

1

jack.
	in PHONE

Plug

No.

1 jack.

phone



	
	PRESS-TO-TALK

Defective

switch to handset.
	Replace handset.



	
	Defective handset.
	Replace handset.
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TROUBLE CHART— (Continued)









	Trouble
	Causes

Probable
	Remedy




	Trans

mitter
	without

Antenna

AN-130-A

used

ground connection.
	Check ground connection or replace.

See Paragraph

9 a.



	dead

(Con
	Defective or broken antenna.
	Replace.



	tinued)
	Off calibration.
	See Paragraph

Recalibrate.

12 6.



	
	by

insulator

Antenna

shorted

or dirt.

water
	Wipe off insulator.



	
	touching metallic mate

Antenna

rial or wet

foliage.
	Keep

antenna

clear.



	
	Dead or low Battery

BA-70.
	Replace Battery

BA-70.

See Para

19 and 14 /.

graphs



	
	Defective or burned out tube.
	Replace. See Paragraph

20.



	
	Misalignment

of transmitter.
	See Paragraph

Realign

transmitter.

22.



	Trans
	Off calibration.
	See Paragraph

Recalibrate.

12 6.



	mitter

weak.
	by

Antenna

insulator

shorted

water or dirt.
	Wipe off insulator.



	
	touching metallic mate

Antenna

rial or wet foliage.
	Keep

antenna clear.



	
	Battery

BA-70.

Low
	Replace Battery

See Para

BA-70.

19 and 14 /.

graphs



	
	Weak Tube.
	Replace tube.



	
	Defective or broken antenna.
	Replace.



	
	AN-130-A

without

Antenna

used

ground connection.
	ground connection or re

Check

See Paragraph

9 a

place.
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18. Battery Replacement.


	a. Turn the set upside down and place on bench or ground.

	b. Unsnap the two bottom back pad straps from Pad M-391-A.

	c. Unhook Harness ST-54-A from the middle hole of the belt carrier bracket.

	d. Release Case CS-128-A by un-snapping the six lower clip catches. Case CS-128-A can now be lifted off.

	e. Remove the old battery by unbuckling the battery retainer straps and remove power cable plug from battery.

	/. Support the new battery (Battery BA-70) on Case CS-128-A, as shown in Figure 11, and plug the rubber covered power cable plug into battery socket.

	g. Lift Battery BA-70 with power cable attached, and gently lay upside down on the bottom of inverted chassis case. The battery cable must lie between the battery and the chassis case in one large loop, as shown in Figure 12. The battery must be centered and aligned with chassis case and care must be taken to avoid damage to the flange and gasket or the chassis case. Fasten securely with the two battery retainer straps, as shown in Figure 12.

	h. Lift Radio Receiver and Transmitter BC-1000-A, with bat tery attached, and lower battery gently into Case CS-128-A, as shown in Figure 13.

	z. Fasten Case CS-128-A to chassis case with the six clip catches.




	;. Reassemble Pad M-391-A and Harness ST-54-A.






Battery replacement is now completed.



19. Servicing.

Be careful in maintaining and servicing this equipment. Oper ating personnel will make only such repairs or replacements as are indicated in Paragraphs 17, 18, 20, and 21. Servicing and re pair is authorized only by competent personnel supplied with ade quate tools and instruments. An inexperienced operator, in attempt ing to locate and repair troubles which a competent man could ser vice in a few moments, may damage the equipment to such an extent as to require shipment to a depot for repair. This applies particu larly to indiscriminate tube replacement and alignment.
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20. Tube Replacement.


	a. Remove Radio Receiver and Transmitter BC-1000-A from the chassis case by unfastening the six upper clip catches. The chassis can now be lifted out of the case.

	b. To supply power to the set for test purposes while out of the case, plug the chassis directly into the battery receptacle, as shown in Figure 17.

	c. Burned out tubes can be located by following instructions in Burned Out Tube Location Chart in this paragraph. It is not necessary, nor is it recommended that any but the defective tubes be replaced. If the defect cannot be located as a burned out or broken tube, as indicated by the tests in the chart, don't attempt further analysis unless complete test equipment is available. When replac ing tubes, make sure that the proper type of tube is used. Check this by reading the type number of the tube removed from the socket, and also by comparing the new tube with the tube number stamped on the chassis. (Tube layout is shown in Figure 18).



To remove a tube shield, press down on shield, twist slightly to the left and lift it off. To replace a tube shield, place shield over tube, line up the slots, press the tube shield down and twist to the right to lock it in place. The tube shields must be replaced because they are used to hold the tubes in their sockets.



d. Burned Out Tube Location Chart.

The following chart has been prepared to assist the repairman to find burned out tubes in the set, without removing and checking of the tubes.


	(1) First determine that Battery BA-70 is good. (See Paragraph

	(2) Plug in a good Handset TS-15-A and turn volume control power switch on. Connect Antenna A-28 (Phantom) to the antenna terminal. AN-130-A or AN-131-A may also be used in place of the phantom antenna.

	(3) Turn squelch control off (to the extreme left).




	(4) Where a voltage indication is to be obtained, use an electriceye indicator or a vacuum tube voltmeter, connected between set chassis and metering socket pin terminals as indicated in chart below.
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	(5) Check the appearance of the tubes without removing tube shields. A milky appearance indicates that the glass is cracked. Re place any that have a milky appearance.

	(6) If the set still does not operate, perform the following tests in the exact order listed. Failure to perform the tests in proper order will give erroneous results. Perform each test and if an okay indica tion is not obtained, proceed to the next test. If an okay indication is not obtained, change the tubes, one at a time, which are listed for the particular test. If the okay indication is then obtained, pro ceed with the next test. If changing tubes does not give an okay indication, the defect is not caused by tube failure. Analysis of the set with complete equipment will then be necessary.






BURNED OUT TUBE LOCATION CHART











	Test

No.
	Following Tube

Filaments

OK

if

Indica

tion is Obtained
	Metering

Socket

Connec

tion
	Press the Following
	OK

Indication

Obtained




	1
	V4, Vs,

Vs
	1
	
	Voltage

indication

(on 6-volt scale).



	2
	V2

(also dial

light).
	4
	DIAL

LIGHT

FOR

PRESS

AND

CALIB.

button.
	Dial

lights

light

dim

ly.

Voltage indication

(on 30- volt

scale).



	3
	Vi
	4
	Handset transmit switch
	Voltage

indication

(on 30-volt scale).



	4
	Vii,

Vi2,

Vs
	5
	Handset transmit switch.
	Voltage

indication

(on 30-volt

scale).



	5
	V9.VlO.Vl4
	2
	DIAL

LIGHT

FOR

PRESS

AND

CALIB.

button.
	Voltage indication

(on 30-volt scale).



	6
	V7, Vis.
	3
	DIAL

LIGHT

FOR

PRESS

AND

CALIB.

button.
	Voltage indication

(on 30-volt scale).



	7
	Ve, Vis.
	
	DIAL

LIGHT

PRESS

FOR

AND

CALIB.

button.
	Hear signal

at either

of

calibration

one

marks.



	8
	Vl7,

Vl6,

Vl8.
	
	Turn

control on

SQUELCH

to the right.

and

advance

Tubes OK

if

disap

noise

pears.
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Figure 17, Method of Obtaining Power for Test Purposes.
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Figure 18. Radio Receiver and Transmitter BC-1000-A, Chassis Top View.


21. Dial Light Replacement.


	a. Remove the Radio Receiver and Transmitter BC-1000-A chassis from the chassis case by unfastening the six upper clip catches. The chassis can now be lifted out of the case. •

	b. Remove the dial light socket and bulb from the dial light bracket. The socket is removed from the dial light bracket by pull ing it straight up.

	c. Remove defective bulb and replace with a Mazda #47 bulb. (6-8 volts, 0.15 ampere, bayonet base). The bulb is held in the sock et by means of pins, which engage bayonet slots in the socket. To remove, push bulb into socket and turn to the left; to replace, push bulb into socket and turn to the right to lock bulb in place.

	d. Replace the dial light socket with bulb on the dial light bracket.





22. Alignment.


	a. Equipment Required.

	(1) Maintenance Equipment ME-40-(*) and Maintenance Kit ME -53 (less replacement batteries for the Radio Set) contained in chest CH-165 or:

	(2) Direct current vacuum tube voltmeter (VTVM) for measuring voltages at the metering socket in Radio Receiver and Transmitter BC-1000-A:

	(a) Battery operated electronic voltohmmeter: Voltohmmeter I-107-A or B (powered by plugging into one Battery BA-40) or:

	(b) A-C operated electronic voltohmmeter: When only this type of instrument is available a source of 110 to 120 volts 60 cycle alternating current can be provided by connecting a 6 volt d-c to 110-120 volt a-c inverter to a 6-volt battery installed as follows:



Connect the inverter clip leads to a 6-volt storage battery.

Plug the a-c inverter into the receptacle on the inverter.

CAUTION: NEVER USE MORE THAN 6 VOLTS TO SUPPLY THESE INVERTERS.
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The common lead of the meter is connected to the chassis of Radio Receiver and Transmitter BC-1000-A; the voltage lead is connected to the desired pin of the metering socket, as indicated in paragraph 22b.

(3) Any signal generator capable of being accurately adjusted to 4.3 megacycles at an output of 5 microvolts or less, and of holding its calibration over a reasonable period of time.

or: Frequency Meter SCR-211-(*), tuned to 4.3 megacycles, may be used.


	(4) A small non-metallic screw-driver for making coil and trimmer adjustments.

	(5) A Y% inch wrench for locking and unlocking coil adjustments.




	(6) Antenna A-28 (Phantom) for adjusting the transmitter.







b. Metering Socket.

A metering socket is provided on the chassis of radio set for metering the various circuits for alignment and test purposes. The pin jacks on this socket are numbered from 1 to 8 and are connected to the various parts of the circuit, so that when the common lead on the vacuum tube voltmeter is connected to the chassis of the set or to the pin jack #8 of the metering socket and the voltage probe of the vacuum tube voltmeter is inserted into the pin jack indicated in the following table, the corresponding voltage is indicated on the vacuum tube voltmeter.

Pin jack #1—Master oscillator grid voltage.

Pin jack #2—1st limiter grid voltage.

Pin jack #3—2nd limiter grid voltage.

Pin jack #4—Transmitter mixer grid voltage.

Pin jack #5—Transmitter r-f power amplifier grid voltage.

Pin jack #6—Receiver r-f amplifier grid.

Pin jack #7—Discriminator output voltage.

[image: Figure, page 75]

Pin jack #8—Ground.



c. Preliminary.


	(1) Connect a fresh Battery BA-70 to the radio chassis. The chassis may be plugged directly into Battery BA-70, as shown in Figure 17.

	(2) Connect Handset TS-15-A to the MIC. and PHONE No. 1 jacks on the set front panel.

	(3) Turn on the 4.3 megacycle signal generator and allow it to warm up for at least 15 minutes.

	(4) Turn the set on by means of the VOLUME control knob. Allow the set to warm up for at least ten minutes.

	(5) Loosen the adjustment locknuts on coils Ls, Ls- i, Ls-2, Ls-s, Le-i, Le-2, Le-s, L? and Ls. (See Figure 19 for all adjustment locations.) Loosen just enough to allow adjustment of screw.

	d. To Align Radio Receiver and Transmitter BC-1000-A, Perform the Following Operations In Order Listed.



(See Figure 19 and 20 for all adjustment locations.)

(1) Align the 4.3 megacycle crystal oscillator:

Insert the VTVM probe into pin jack #4 of the metering socket.

Press the PRESS FOR DIAL LIGHT & CALIB. button on the set front panel and adjust Ls for maximum deflection on the VTVM. This voltage should be at least —20 volts.

(2) Align the discriminator and 2nd Limiter:

Insert the VTVM probe into #7 jack of the metering socket. Press the PRESS FOR DIAL LIGHT & CALIB. button and adjust Ls so that the VTVM reads approximately plus (+) 0.5 volt. Next adjust L? for maximum reading. Finally readjust Ls until VTVM reads 0.


	(3) Align the i-f amplifiers and receiver mixers:

	(a) Loosely couple the 4.3 megacycles signal generator to the 1st mixer tube V 7. This can be done by placing a wire from the generator near the 1st mixer tube Vr. If greater coupling is necessary, connect directly to the grid (pin #6) through a small capacitor. (See Figure 20.) Insert the VTVM probe into pin jack #7 of the metering socket,



[image: Figure, page 77]

Figure 19. Radio Receiver and Transmitter BC-1000-A, Alignment Instruction Detail, Top View.



(8) Align doubter:

Connect the phantom Antenna A-28, Antenna AN-130-A or AN-131-A to the antenna terminal of the set. Set dial to Channel 39 for steps 8, 9 and 10. Insert VTVM probe into pin jack No. 5 of the metering socket. Press the transmit switch on the handset and very quickly adjust trimmer C eE for maximum indication on VTVM.



(9) Align transmitter mixer:

With the VTVM connected as in above paragraph, press the transmit switch on the handset and very quickly adjust trimmer CaC for maximum indication on VTVM. This voltage should be at least —10 volts.



(10) Align transmitter r-f power amplifier:

Press the transmit button on the handset and adjust trimmer CeA for maximum voltage at pin jack No. 6 of the metering socket. This voltage should be at least — 25 volts.



(11) Align receiver r-f amplifier:

Insert the VTVM probe into the #2 pin jack on the metering socket. Attach Antenna AN-130-A to set and connect the antenna ground lead to the GROUND FOR SHORT ANTENNA on the set front panel. Adjust trimmer C eK for maximum reading on VTVM. This adjustment must be made while no signal is being received.



23. Adjustment of Replaced Coils.

Whenever coils or parts associated with coils are replaced, it is important that the original arrangement be preserved. Make all lead lengths and positions of leads and parts as nearly the same as before replacement.

Whenever coil L i, L 2, L 4 or Transformer T i is replaced or repaired, it will be necessary to adjust the inductance of the coil to provide correct tracking. The top turn on the replacement coils is left uncemented purposely so that coil inductance may be adjusted after installation in the set. This turn is cemented down by the repairman after inductance adjustment is made.



a. Coil inductance Adjustment:


	(1) The set should first be aligned as described in Paragraph 22. Make signal generator, VTVM, and phantom antenna connections as described in Paragraph 22.

	(2) Turn dial to Channel 2.




	(3) To determine if more or less inductance is required, use the trimmer capacitor shunting the replaced coil.
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	(4) Before removing trimmer, mark the position of the rotor. Adjust the trimmer for maximum deflection of the VTVM. If trimmer ca pacity has to be increased, more inductance is required; if trimmer capacity has to be decreased, less inductance is required.

	(5) Coil inductance is increased by moving top turn nearer to coil; and decreased by moving top turn away from coil. Adjust coil in ductance as described until output indication is maximum, when trim mer is at original setting.

	(6) Turn dial back to Channel 39 and re-trim for maximum.




	(7) Repeat steps 4, 5 and 6 until difference between trimmer setting at Channel 39 and Channel 1 is zero, or nearly so.

	(8) Cement the top turn of the replaced coil in position.






IMPORTANT —In making above adjustments, do not move any other trimmer than the one indicated in the above table.



24. Replacement of Oscillator Coil T 2.

The replacement of the oscillator coil T2 requires a very careful and accurate adjustment of the oscillator circuit inductance. When this adjustment is correct, the same calibration will hold for both of the two calibration marks on the dial. To make this adjustment, pro ceed as follows after replacing the coil.


	a. Adjust indicator line to the center of the window.

	b. Set the calibration marks between Channels 36 and 37 directly under the indicator line.
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	c. Press the PRESS FOR DIAL LIGHT AND CALIB. button and adjust trimmer C eG for zero beat in the headphones.

	d. Turn dial to the calibrate mark at Channel 15 and locate the zero beat by tuning dial back and forth until zero beat is obtained. If the indicator line is on the lower channel side of the calibrate mark, the circuit inductance must be increased. If the indicator is on the higher channel side of the calibrate mark, the circuit inductance must be decreased.

	e. The inductance is adjusted by lengthening or shortening the connection between the gang condenser section C eG and the oscillator coil. A solid bare wire connects the oscillator coil T2 to the plate terminal (No. 2 pin) of the master oscillator tube (V4) socket. The lead from the trimmer C eG is connected to this wire. The point at which this connection is made controls the circuit inductance of the oscillator circuit. Unsoldering and moving this point of connection closer to the tube socket will increase the inductance.

	/. This point of connection should be adjusted so that the trimmer C eG can be adjusted for the calibrate mark between Channels 36 and 37 and the zero beat will be heard at Channel 15 calibrate mark when the mark is directly under the indicator line.





25. Crystal Replacement.

CRYSTAL REPLACEMENT SHOULD ONLY BE MADE IF CRYSTAL IS DEFINITELY KNOWN TO BE BAD.

If the 6,815 kilocycle crystal (XTAL2) is replaced, it will be nec essary to realign the discriminator. See Paragraph 22 d (2).

If the 4,300 kilocycle crystal (XTAL i) is replaced, the absolute calibration accuracy of the set may be impaired because the calibra tion points at Channel 15 and between Channels 36 and 37 are hand calibrated to the harmonics of the crystal which was originally issued with the set. The error caused by changing this crystal, however, will not seriously impair the normal use of the set.
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Figure 21. Radio Receiver and Transmitter BC-1000-A, Chassis Tube Socket Voltage Diagram.

[image: Figure, page 82]

Figure 22. Radio Receiver and Transmitter BC-1000-A, Terminal Board Voltage Diagram.



26. Normal Voltage and Resistance Readings.

The tube socket layout diagrams showing voltages and resistance to ground (Figures 21 and 23), are furnished for the information and guidance of servicing personnel. In addition, terminal strip layout diagrams showing voltages and resistances to ground are shown in Figures 22 and 24. The values are approximate and will vary slightly with different units and different measuring equipment. The voltage readings represent those to be found in normal operation; the resist ance values represent measurements to ground with Battery BA-70 disconnected.

The use of this data, combined with a logical circuit analysis, will usually disclose the source of trouble, should improper performance be encountered.

There is no substitute for patience, common sense and thorough ness in overcoming any trouble-shooting problem. In general, the first step is to locate the region where the trouble exists. Next deter mine the circuit at fault within this region; and finally by pains taking use of a test meter, a logical process of elimination will lead to the part causing the trouble.



27. Parts Location Details.

Figures 25, 26, 27, 28, 31, 32 and 33 have been prepared to assist in locating and replacement of mechanical and electrical parts. The reference numbers tie in with the reference numbers in the Tabular List of Replaceable Parts (Paragraph 28).
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Figure 23. Radio Receiver and Transmitter BC-1000-A, Chassis Tube Socket Resist ance Diagram.
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Figure 24. Radio Receiver and Transmitter BC-1000-A, Terminal Board Resistance Diagram.
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SECTIONAL VIEW OF FRONT PANEL. SHOWING ANTENNA INSULATOR AND CALIBRATION SWITCH TORTS

Figure 25. Radio Receiver and Transmitter BC-1000-A, Parts Location Diagram Showing Antenna Insulator and Calibration Switch Parts.
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Figure 26. Radio Receiver and Transmitter BC-1000-A, Parts Location Detail, Show ing Jack Waterseal Assembly, Volume and Squelch Controls.
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Figure 27. Case CS-128-A, Parts Location Detail.
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Figure 28. Radio Receiver and Transmitter BC-1000-A, Chassis Bottom View Show ing Location of Major Parts.




SECTION V—SUPPLEMENTARY DATA
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Figure 29. Outline Dimensional Detail.
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Figure 30. Battery Cable Wiring Diagram.
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Figure 31. Radio Receiver and Transmitter BC-1000-A, Parts Location Diagram Showing Dial Mechanism Parts.
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Figure 32. Radio Receiver and Transmitter BC-1000-A, Pictorial Wiring Diagram, Showing Location of Resistors and Chokes
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Figure 33. Radio Receiver and Transmitter BC-1000-A, Pictorial Wiring Diagram, Showing Location of Capacitors



TABULAR LIST OF REPLACEABLE PARTS
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minal

bly
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strip,

bracket.
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plug

terminal
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Mounting

terminal
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for
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slotted
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thread

binderhead

rolled
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	Cold
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slotted
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machine

%'
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x
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head

thread

round
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4-40
	Cold
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slotted

screw.
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machine
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x
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head

thread
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round
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	Cold
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cadmium

screw.
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white
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thread

binderhead
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slotted

cadmium

screw
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white

x \i'

machine

steel,

thread

head

finish.

rolled

6-32
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screw
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machine
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black

x
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binderhead

rolled

6-32



	\
	\
	i
	\
	\\
	



	§

»H
	•4W

iH
	01

LO

^4
	S3

»H
	S

»H
	&

1-1



	-?
	n
	CSI
	3
	r~
	»-1



	O
	o
	O
	o
	o
	0



	e
	o
	O
	o
	o
	0





st of Replaceable Parts. I-) 53&^c""- S0.& « *s Ico ra CO i-, c3u «53 OJ 3 y>f



^ 7c0 i0 fO fa 1 U r/) Wj| faOH fa1 K O r .S2<













	^
	53 f£

C r\

't»

to

C

O

M
	<5

hfl

.5
	to

s

eo

jg

CO
	P3

^•J

X

i-4
	T

^•J

^j

1-1
	S5

jjj

g




	7

c

0
	ii

6

*
	»
	S
	
	
	



	i

0

fO

1

fa

U

r/) Wj|

fa
	B

'«

b
	
	t

P
	1

*

I

H
	1

.0

I

H
	1

~

I

H



	SE'

RADIO

FOR

Ptoto
	
	Description
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—
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with

conductor

strands

(equivalent

and

6,and

plug.
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—
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AMERICAN WAR STANDARD 6-DOT COLOR CODE CHART For Capacitors (Molded Mica)
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	Dot

1st
	Dot

2nd
	Dot

3rd
	Dot

4th
	Dot

5th
	Dot

6th




	Color
	1st

Digit
	2nd

Digit
	3rd

Digit
	Decimal

Multiplier
	Toler

ance
	Charac

teristics



	Black
	0
	0
	0
	1
	±20%
	*A



	Brown
	1
	1
	1
	10
	
	B



	Red
	2
	2
	2
	100
	*

2%
	C



	Orange
	3
	3
	3
	1,000
	
	D



	Yellow
	4
	4
	4
	10,000
	
	E



	Green
	5
	5
	5
	100,000
	
	F



	Blue
	6
	6
	6
	1,000,000
	
	G



	Violet
	7
	7
	7
	10,000,000
	
	



	Gray
	8
	8
	8
	100,000,000
	
	



	White
	9
	9
	9
	1,000,000,000
	
	



	Gold
	
	
	
	0.1
	*

5%
	



	Silver
	
	
	
	0.01
	*io%
	





* A—Ordinary Mica By-pass.

B—Same as A—Low Loss Case.

G—Silver Mica Capacitor (0 to —50 parts/Million/C)

[image: Figure, page 183]

C—By-pass or Silver Mica Capacitor (±200 parts/Million/C)

D— Silver Mica Capacitor (±100 Parts/Million/C)

£— Silver Mica Capacitor (0 to +100 Parts/Million/C)

F—Silver Mica Capacitor (0 to +50 Parts/Million/C)



RMA STANDARD 6-DOT COLOR CODE CHART For Capacitors (Molded Mica)
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	Dot

1st
	Dot

2nd
	Dot

3rd
	Dot

4th
	Dot

5th
	Dot

6th




	Color
	1st

Digit
	2nd

Digit
	3rd

Digit
	Decimal

Multiplier
	Toler

ance
	Voltage



	Black
	0
	0
	0
	1
	
	



	Brown
	1
	1
	1
	10
	1%
	lOOv.



	Red
	2
	2
	2
	100
	2%
	200v.



	Orange
	3
	3
	3
	1,000
	3%
	300v.



	Yellow
	4
	4
	4
	10,000
	4%
	400v.



	Green
	5
	5
	5
	100,000
	5%
	500v.



	Blue
	6
	6
	6
	1,000,000
	6%
	600v.



	Violet
	7
	7
	7
	10,000,000
	7%
	700v.



	Gray
	8
	8
	8
	100,000,000
	8%
	800v.



	White
	9
	9
	9
	1,000,000,000
	9%
	900v.



	Gold
	
	
	
	0.1
	
	l.OOOv.



	Silver
	
	
	
	0.01
	10%
	2,000v.



	Bodv
	
	
	
	
	20%
	500v.







RMA STANDARD COLOR CODE CHART For Resistors
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	Band

1st
	2nd

Band
	Band

3rd
	Band

4th




	OR

POT
	Digit

1st
	Digit

2nd
	Multiplier

Decimal
	Tolerance



	Black
	0
	0
	1
	



	Brown
	1
	1
	10
	



	Red
	2
	2
	100
	



	Orange
	3
	3
	1,000
	



	Yellow
	4
	4
	10,000
	



	Green
	5
	5
	100,000
	



	Blue
	6
	6
	1,000,000
	



	Violet
	7
	7
	10,000,000
	



	Gray
	8
	8
	100,000,000
	



	White
	9
	9
	1,000,000,000
	



	Gold
	
	
	
	±

5%



	Silver
	
	
	
	±10%



	No

Color
	
	
	
	±20%








COLOR CODE CHART


For Capacitors (Tubular Ceramic)
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	Tip
	Dot

1st
	Dot

Dot

3rd

2nd
	Dot




	Color
	Temperature

Coefficient
	1st

Digit
	2nd

Digit
	Decimal

Multiplier
	4th

Tolerance



	Black
	0
	0
	0
	1
	



	Brown
	Neg.

.00003
	1
	1
	10
	1%



	Red
	"

.00008
	2
	2
	100
	2%



	Orange
	"

.00015
	3
	3
	1,000
	3%



	Yellow
	"

.00022
	4
	4
	10,000
	4%



	Green
	"

.00033
	5
	5
	100,000
	5%



	Blue
	"

.00047
	6
	6
	1,000,000
	6%



	Violet
	"

.00075
	7
	7
	10,000,000
	7%



	Gray
	
	8
	8
	0.1
	



	White
	
	9
	9
	0.01
	10%







3-DOT COLOR CODE CHART For Capacitors
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	COLOR
	Dot

1st
	Dot

2nd
	Dot

3rd
	Tolerance
	Voltage

Rating




	
	
	Decimal
	
	
	



	
	Digit

1st
	Digit

2nd
	Multiplier
	
	



	Black
	0
	0
	1
	
	



	Brown
	1
	1
	10
	1%
	lOOv.



	Red
	2
	2
	100
	2%
	200v.



	Orange
	3
	3
	1,000
	3%
	300v.



	Yellow
	4
	4
	10,000
	4%
	400v.



	Green
	5
	5
	100,000
	5%
	500v.



	Blue
	6
	6
	1,000,000
	6%
	600v.



	Violet
	7
	7
	10,000,000
	7%
	700v.



	Gray
	8
	8
	100,000,000
	8%
	800v.



	White
	9
	9
	1,000,000,000
	9%
	900v.



	Gold
	
	
	0.1
	
	lOOOv.



	Silver
	
	
	0.01
	10%
	2000v.



	Bodv
	
	
	
	20%
	*





• When no Color is indicated the Voltage Rating may be as low as 300 volts.

[image: Figure, page 187]

[A.G. 062.11 (10-31-42)]

By Order of the Secretary of War:

G. C. MARSHALL, Chief of Staff.

OFFICIAL: J. A. ULIO, Major General, The Adjutant General

DISTRIBUTION:

X (For explanation of symbols, see FM 21-6)
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TM 11-242 — TM 11-242 — Radio Set SCR-300-A

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/TM11-242
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