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WARNING @



HIGH VOLTAGE

is used in the operation of this equipment.



DEATH ON CONTACT

may result if safety precautions are not observed.


	(2) Plug the headphones into the PHONE jack on the test receiver.

	(3) Set the transmitter TUNING LF-HF dial below channel 50 on the HF side.

	(4) Listen for a signal in the headphones.




	(5) Bring the tunable dial into channel 50, so that the white lines come exactly together. If the pitch of the signal in the headphones is still going down when the white lines meet, the signal is negative; if zero beat occurs and the pitch of the signal is going up when the white lines meet, the signal is positive.

	(6) Remove the headphone plug from the PHONE jack on the test receiver, and insert Plug PL-55 (with twisted leads and bared ends). Connect the bared ends of these leads to the vertical amplifier terminals of a cathode-ray oscillograph. See figure 9 for connections.

	(7) Connect an audio oscillator to the horizontal amplifier terminals of the cathode-ray oscillograph. Set the oscillograph to external sweep. Refer to figure 9 for connections.

	(8) Set the tunable dial of the transmitter exactly at channel 50.

	(9) Vary the frequency of the audio oscillator until a stationary one-to-one Lissajous figure is seen on the screen of the oscillograph.

	(10) Plot the reading of the audio oscillator dial obtained in (9) above on the calibration curve sheet (fig. 8) on the vertical line marked 50. Plot this reading with the sign obtained in (5) above.

	(11) Repeat (1) through (10) above with the transmitter TUNING HF-LF dial set to each fifth channel in turn from 50 to 125, and with the test receiver tuned to each 100 kc point in turn from 3,000 kc to 4,500 kc.

	(12) Connect the plotted points and label the curve






HF-CD. The completed curve must fall between the upper and lower HF-CD lines on the calibration curve sheet. (See fig. 8.) At channel 120, the curve must pass through 0 cycles per second (cps).

[image: Figure, page 28]

NOTE I: BAND CHANGE SWITCH AT "CAL & NET." NOTE 2: CFC ON-OFF SWITCH AT "ON" RECEIVER TUNED TO TRANSMITTER FREQUENCY.

Figure 9. Frequency-checking hook-up, Radio Transmitter BC-653-A,


	c. I-P-A TRACKING, HF SIDE. (1) Rotate the transmitter TUNING LF-HF control across the entire HF band from channel 125 to channel 50.

	(2) While rotating the control, note the maximum indication on the transmitter FIL & PL CURRENT meter, and record it on the calibration curve sheet (fig. 8) at IPA TRACKING CD.

	d. LF DIAL CALIBRATION (MO RESET LF-AB). (1) Set the transmitter BAND CHANGE switch to LF.

	(2) Rotate the transmitter TUNING LF-HF control to channel 40.

	(3) Set the CW-MVC-AVC switch of test Receiver BC-652-A at MVC, turn the CFC ON-OFF switch to ON, set the INTERVAL switch to 100 kc, and set the receiver dial to 2,800 kc. Plug in the headphones.

	(4) Adjust the output of the test receiver until a satisfactory beat is audible, and tune the MO RESET LF-HF dial on the transmitter until zero beat is heard in the headphones. Record the indication of the MO RESET LF-HF dial on the calibration curve sheet (fig. 8) at MO RESET LF-AB.

	e. LF DIAL CALIBRATION (CALIBRATION CURVE).

	(1) Set test Receiver BC-652-A at 2,000 kc, keeping all other settings as before.

	(2) Rotate the transmitter TUNING LF-HF control below channel 0.

	(3) Listen for the signal in the headphones.




	(4) Bring the tunable dial into channel 0 so that the white lines come exactly together. If the pitch of the signal is still going down as the white lines meet, the signal is negative; if zero beat occurs and the pitch of the signal is going up as the white lines meet, the signal is positive.

	(5) Remove the headphone plug from the






PHONE jack on the test receiver, and insert test Plug PL-55 (with twisted leads and bared ends). Connect the bared ends of these leads to the vertical amplifier terminals of the cathode-ray oscillograph. See figure 9 for connections.


	(6) Connect the audio oscillator to the horizontal amplifier terminals of the cathode-ray oscillograph. Set the oscillograph to external sweep. See figure 9 for connections.

	(7) Set the tunable dial of the transmitter exactly at channel 0.

	(8) Vary the frequency of the audio oscillator until a stationary one-to-one Lissajous figure is seen on the screen of the oscillograph.

	(9) Plot the reading of the audio oscillator dial obtained in (8) above on the calibration curve sheet (fig. 8) on the vertical line marked 0. Plot this reading with the sign obtained in (4) above.

	(10) Repeat (1) through (5) above with the TUNING LF-HF dial set to each fifth channel in turn from 0 to 50, and with test Receiver BC-652-A tuned to each 100 kc point from 2,000 kc to 3,000 kc in turn.

	(11) Connect the plotted points and label the curve LF-AB. The completed curve must fall between the upper and lower LF-AB lines on the calibration curve sheet. (See fig. 8.) At channel 40, the curve must pass through 0 cps.

	f. I-P-A TRACKING, LF SIDE. (1) Rotate the transmitter TUNING LF-HF control from channel 50 to channel 0.

	(2) While turning the control, note the maximum indication of the transmitter FIL & PL CURRENT meter. Record the maximum indication on the calibration curve sheet (fig. 8) at IPA TRACKING AB.




28. Backlash Test


	a. Set the BAND CHANGE switch on the transmitter to HF.

	b. Set the CW-MVC-AVC switch of test Receiver BC-652-A at MVC, set the INTERVAL switch to 100 kc, and set the receiver dial to 3,600 kc.

	c. Rotate the TUNING LF-HF control until its lower stop is reached.

	d. Turn the control back up the scale to exactly channel 80.



Note. If the dial is moved beyond channel 80 and then brought back to the line, the test is inaccurate and a new start must be made.

e. Place test Plug PL-55 in the PHONE jack of the test receiver. Connect the bared ends of the twisted leads to the vertical amplifier terminals of the cathode-ray oscillograph. (See fig. 9.)


	f. Connect the audio oscillator to the horizontal amplifier terminals of the cathode-ray oscillograph. (See fig. 9.)

	g. Set the oscillograph to external sweep.




	h. Set the dial of the audio oscillator to 500 cps.




	i. After channel 80 has been located as described in c and d above, detune the transmitter with the MO RESET LF-HF dial until a stationary one-to-one Lissajous figure is observed on the screen of the oscillograph.

	j. Rotate the tuning LF-HF control to the upper stop and return to channel 80 as closely as possible to the previous setting.



Note. As before, if the dial goes beyond channel 80 and has to be returned to its setting, the test is inaccurate and a new start must be made.

k. Vary the setting of the audio oscillator until a stationary one-to-one pattern is again observed on the oscillograph screen. The reading of the audio oscillator dial must now be within 200 and 800 cps.



29. Voice Operation Tests


	a. Percent Modulation. (1) Connect an audio oscillator with an output impedance of about 250 ohms; a 25mf, 25 vdcw electrolytic capacitor; an a-c vacuum-tube voltmeter; and Plug PL-68, wired as shown, into the phantom microphone circuit. (See fig. 10.)

	(2) Turn on the audio oscillator and the a-c vacuum-tube voltmeter, and set the oscillator output at 1.5 volts 400 cps. Do not insert Plug PL-68 into the microphone jack of the transmitter until ready to make the test, as this will throw the transmitter on automatically.

	(3) Connect the HI side of the audio oscillator output terminals to the external synchronizing terminal of a cathode-ray oscillograph, as shown in figure 11.

	(4) Connect dummy Antenna A-27-(), with a 0-5 r-f ammeter in series with its ground terminal, to the antenna binding post of the transmitter. Ground the low terminal of the r-f ammeter. (See fig. 11.)

	(5) Connect a pick-up loop of a few turns of wire directly to the vertical plates of the oscillograph. Do not connect to the vertical amplifier terminals. Loosely couple the pick-up loop to the transmitter output. (See fig. 11.)

	(6) Set the POWER AND EMISSION switch on the transmitter to VOICE.

	(7) Remove the PA COIL cover plate on the






transmitter, set slider T to turn No. 10 on the coil, and replace the cover.


	(8) Set the BAND CHANGE switch to HF.

	(9) Rotate the transmitter TUNING LF-HF control to channel 100.

	(10) Insert Plug PL-68 of the phantom microphone circuit (fig. 10) into the microphone jack of the transmitter.

	(11) Turn the ANTENNA COUP'G LF-HF dial until maximum indication is obtained on dummy antenna meter. This must be at least 1.5 amperes.

	(12) Observe the pattern on the cathode-ray oscillograph. Adjust the sweep frequency and the synchronizing voltage gain control until a stable modulation pattern is obtained. This pattern should indicate 90 percent modulation. (See fig. 12.)

	(13) If the pattern is not 90 percent modulated, remove the fuse cover, adjust potentiometer R190, replace the fuse cover, and observe the pattern again. Repeat this procedure until 90 percent modulation is obtained. (See fig. 12.)



Note. Removal of the fuse cover shuts off the transmitter. Do not hold down the safety interlock switch while adjusting resistor R190.

(14) Remove Plug PL-68 from the microphone jack.

[image: Figure, page 30]

Figure 10. Phantom microphone circuit for modulation, Radio Transmitter BC-653-A.
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Figure 11. Modulation-checking hookup, Radio Transmitter BC-653-A.

[image: Figure, page 30]

Figure 12. Modulation patterns, Radio Transmitter BC-653-A.


	b. Voice Sidetone. (1) Using the phantom microphone circuit of figure 10, make the hook-up shown in figure 13, but do not insert Plug PL-68 into the microphone jack of the transmitter until ready to proceed with the test.

	(2) Set the audio oscillator of tput to 1.5 volts at 400 cps, as indicated by the a-c vacuum-tube voltmeter.

	(3) Set the a-c rectifier meter to its 50-volt scale.




	(4) Set transmitter POWER AND EMISSION switch to VOICE.

	(5) Insert Plug PL-68 of the phantom microphone circuit into the MICROPHONE jack of the transmitter.

	(6) The a-c rectifier meter should indicate at least 5 volts.

	(7) Remove Plug PL-68 from the microphone jack of the transmitter.

	(8) Remove Plug PL-55 from the PHONE jack of the receiver, and insert it into the SPEAKER jack.

	(9) Insert Plug PL-68 of the phantom microphone circuit into the transmitter microphone jack.

	(10) The a-c meter should read 35 volts.






[image: Figure, page 30]

Figure 13. Sidetone-checking hookup, Radio Transmitter BC-653-A.



30. Power Output

a. Tunable Frequencies. (1) Rotate the tuning LF-HF control to channel 50, and set tunable dial on panel 50 and BAND CHANGE switch to HF.


	(2) Set slider T, under the PA COIL coverplate, to turn No. 18.

	(3) Set the POWER AND EMISSION switch at CW FULL.

	(4) Adjust the ANT COUP'G LF-HF for maximum current reading on the dummy antenna meter.



Note. For proper loading of the p-a circuit, throw the METER SW to the PA PL position. The FIL & PL CURRENT meter should read about 5 when the antenna coupling is adjusted to maximum dip on the FIL & PL CURRENT meter. Try different turns on the p-a tank coil until proper loading of the p-a circuit is obtained.


	(5) Convert the dummy antenna current from amperes to watts. The resistance of dummy Antenna A-27-() is 10 ohms. The power output in watts may be obtained by multiplying the square of the current in the 0-5 r-f ammeter by 10. The necessity for calculating this is eliminated by the use of the current-power conversion chart. (See fig. 14.)

	(6) Power readings are to be taken at the channels given in table VI, and the power output for each channel should be approximately as given in this table.



Channel Frequency (mc) Power output (watts) 47 0 2.0 2.5 58 50 3.0 66 3.5 100 4.0 80 125

Table VI


	b. Preset Frequencies. (1) Set taps under the PA COIL cover plate as follows: A at 30, B at 19, C at 14, D at 11, and T at 7.

	(2) Set the METER SW at IPA PL.




	(3) Set the POWER AND EMISSION switch at CAL & NET.

	(4) Set the BAND CHANGE switch at A.




	(5) Tune test Receiver BC-652-A to 2,100 kc.




	(6) Adjust the PRESET FREQUENCIES FREQ. CONTROL for A to zero beat as indicated by the signal in the headphones.

	(7) Adjust PRESET FREQUENCIES IPA TUNING control for A to maximum dip on the FIL & PL CURRENT meter.

	(8) Lock the PRESET FREQUENCIES IPA TUNING control for A.

	(9) Readjust the PRESET FREQUENCIES FREQ. CONTROL for A to zero beat again.



[image: Figure, page 31]

Figure 14. Current-power conversion chart for 10-ohm dummy Antenna A-27-( ).


	(10) Lock the PRESET FREQUENCIES FREQ. CONTROL for A at zero beat.

	(11) Set the BAND CHANGE switch at B.




	(12) Tune test Receiver BC-652-A to 2,900 kc.




	(13) Repeat (6) through (10) above for band B.




	(14) Set the BAND CHANGE switch to C.




	(15) Tune test Receiver BC-652-A to 3,500 kc.




	(16) Repeat (6) through (10) above for band C.




	(17) Set BAND CHANGE switch at D.




	(18) Tune test Receiver BC-652-A to 4,000 kc.




	(19) Repeat (6) through (10) above for band D.




	(20) Set the POWER AND EMISSION switch to CW FULL.

	(21) Set the METER SW at PA PL.




	(22) Adjust the antenna couplings for A, B, C, and D for maximum dip on the FIL & PL CUR-RENT meter. This should be about 5 for proper loading.



Note. The BAND CHANGE switch must be set for each preset band as its antenna coupling is tuned.


	(23) Lock the antenna couplings for A, B, C, and D.

	(24) Convert dummy antenna readings in amperes to watts by the use of the conversion chart. (See fig. 14.) The power output for each channel should be approximately as given in table VI.





31. Operational Test


	a. Slide Radio Receiver BC-652-A and Radio Transmitter BC-653-A into position on Mounting FT-253-A and secure them in position with the five wingnuts provided along the lower edge of the front panels. This operation automatically connects the power supply leads and the interconnections to the radio transmitter. Connect the main power supply leads of Mounting FT-253-A to a 12-volt battery, making sure that each lead is connected in its proper polarity.

	b. Connect dummy Antenna A-27-() between antenna binding post A of Radio Transmitter BC-653-A and ground. Place the auxiliary short-wave receiver near the dummy antenna so that it can pick up stray radiation. Connect a 12-volt battery to the auxiliary binding posts at the rear of this receiver.

	c. Throw the ON-OFF switches of both receivers to ON. Plug Headset HS-18, HS-23-A, HS-30-(), or Loudspeaker LS-3 into Radio Receiver BC-652-A. Rotate the INCREASE OUTPUT control until receiver hiss is heard, indicating that the vacuum tubes have warmed up and are functioning.

	d. Start Radio Transmitter BC-653-A by turning the POWER AND EMISSION switch to CAL & NET. The dynamotor will start and the red pilot lamp will glow. Plug in Key J-45 and close it. The antenna break-in relay within Radio Transmitter BC-653-A will operate, and Radio Receiver BC-652-A on the mounting will be desensitized each time the key is closed. A 1,000-cycle sidetone will



be heard in Headset HS-18, HS-23-A, HS-30-( ), or Loudspeaker LS-3.


	e. Plug Headset HS-18, HS-23-A, HS-30-(), or Loudspeaker LS-3 into the auxiliary receiver which is near the dummy antenna. Set the CW-MVC-AVC switch on this receiver at CW. Set the BAND CHANGE switch of the transmitter at PRESET FREQUENCY A. Tune the auxiliary receiver to this frequency. Operate Key J-45. Repeat this procedure for PRESET FREQUENCIES B, C, and D. The keying should be picked up by the auxiliary receiver. There should be no objectionable key clicks. Repeat this procedure for the tunable channel of the transmitter.

	f. Set the METER SW of the transmitter to PA FIL, and adjust the PA FIL rheostat until the needle on the FIL & PL CURRENT meter points to the white triangle. With Key J-45 open, plug in Microphone T-17, T-30-A, or T-45 and turn the POWER AND EMISSION switch to VOICE. The dynamotor will stop running and the red pilot lamp will go out. Press the microphone button. This will start the dynamotor and will thus control Radio Transmitter BC-653-A for VOICE operation. Set the CW-MVC-AVC switch on the auxiliary receiver to AVC. Test Radio Transmitter BC-653-A on the four preset frequencies, and over the variable tuning range. At each frequency, tune the auxiliary receiver to the transmitter carrier and listen for clear and undistorted voice transmission.

	g. Turn the transmitter POWER AND EMIS-SION switch OFF. Throw the ON-OFF switches of both receivers to OFF. Disconnect the power.






SECTION VIII — INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA


32. Master-Oscillator Stage


	a. STAGE DATA. (1) The m-o stage schematic is shown in figure 15.

	(2) Resistance values for socket terminals of tube V100 to various points and to ground are shown on the tube socket layout. (See fig. 7.)

	(3) Refer also to the following tables:

	(a) Typical circuit resistances, table III.




	(b) Filament and control voltages, table IV.




	(c) Plate and screen voltages, table V.







	(4) Parts data for the m-o stage is given in table VII.

	b. Trouble Location. (1) Tube Check. Remove Tube JAN-1613 (V100) from its socket. Test it on a tube checker, and replace it with a new tube if necessary. In replacing the tube, see that it is seated firmly in its socket.

	(2) Voltage and resistance checks. Since the socket terminals of the various tubes in the transmitter are almost inaccessible, and since there are high voltages present, only resistance measurements will be made at the socket terminals, from the top, with the tubes and dynamotor removed and supply voltage off. See figures 7 and 15, and tables III, IV, and V, and check the resistances and voltages associated with the master oscillator. For r-f voltage checks, use an r-f vacuum-tube voltmeter with the low side connected to the transmitter frame and a 0.001-mf capacitor in series with the high side to block direct current. Perform the following checks for the presence of r-f voltage with your left hand in your pocket and your right hand holding the voltmeter probe carefully at the indicated test point. Check from the stators of capacitors C101, C102, C103, and C104 to ground with the BAND CHANGE switch set at PRESET FREQUEN-CIES A, B, C, and D, respectively; check from the stator of capacitor C105 to ground with BAND CHANGE switch set at either TUNABLE frequency, LF or HF. After trouble has been localized



to a particular portion of the stage by the r-f and d-c measurements, make a check of each component associated with that portion of the stage. If r-f or d-c voltage is missing at any setting of the BAND CHANGE switch, check the components associated with that setting of the switch. With power off. check coils L100 and L101 for continuity, and check capacitor C100 to see that it has not been shorted by an r-f voltage surge. If plate or screen supply voltage is missing, check coils L102 and L103 and resistor R101 for continuity. Check plate coupling capacitor C112 to see that it is not shorted. With power and high voltage on, carefully parallel each fixed capacitor with another capacitor of approximately equal value, and observe the effect on the operation of the stage. This check is made to see if the various capacitors are open, a condition which would not be indicated by the usual continuity check.

(3) Point-to-point continuity check. If the preceding steps fail to indicate the cause of trouble, perform a point-to-point continuity check, referring to the stage schematic, figure 15, and to the practical wiring diagrams, figures 25 and 26. Check between the respective coils and capacitors of the tuned circuit and terminals 4 and 5 of socket V100 with the

[image: Figure, page 33]

Figure 15. M-o stage schematic, Radio Transmitter BC-653-A.

tube removed and all power off, and the BAND CHANGE switch set at its various positions, to see if the BAND CHANGE switch sections S100C, D, E, and F are operative in all positions. Check for broken leads, faulty soldered joints and shorts. (4) Additional checks. The bias for V100 is (4) Additional checks. The bias for V100 is derived from a group of dropping resistors. The power supply is not grounded at B-, but at some point more positive than this; and bias for the grid of V100 is taken from a point negative with respect to ground. An open or short circuit in any of the dropping resistors, bypass capacitors, or blocking capacitors associated with the grid bias of the master oscillator will seriously affect operation of this stage; therefore these components should be carefully checked.

Table VII. Parts data, master oscillator stage. (See fig. 15.)










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C100
	3D9200-21
	CAPACITOR, fixed: mica; 200 mmf ±10%; 600 vdcw.
	M-o plate bypass.



	C101
	3D9045V
	CAPACITOR, variable: 35–310 mmf; 1,750 v rms, 60–c test.
	M-o tuning for preset freq A.



	C102
	3D9045V
	CAPACITOR: same as C101.
	Tuning for preset freq B.



	C103
	3D9045V
	CAPACITOR: same as C101.
	Tuning for preset freq C.



	C104
	3D9045V
	CAPACITOR: same as C101.
	Tuning for preset freq D.



	C105
	3D9015V-7
	CAPACITOR, variable: 15-25 mmf min to 292.7-308.3 mmf max; 1,750 v rms, 60-c test.
	Tuning for calibrated channels.



	C106
	3D9006V
	CAPACITOR, variable; 9-45 mmf; 1,750 v rms, 60-c test.
	Alignment.



	C107
	3D9004V-1
	CAPACITOR, variable; 7.5–27.5 mmf; 1,750 v rms, 60–c test.
	Reset.



	C108
	3D9028
	CAPACITOR: 28 mmf ±1 mmf.
	Temp. comp.



	C109
	3D9070
	CAPACITOR, fixed: mica; 70 mmf ±5%; 250 vdcw.
	Fixed padder.



	C110
	3DA5-22
	CAPACITOR: 0.005 mf ±10%\pm 10\% ; 300 vdcw.
	Grid-leak bypass.



	C111
	3D9500-53
	CAPACITOR: 500 mmf ±5%; 250 vdcw.
	Grid.



	C112
	3DA2-57
	CAPACITOR, fixed: mica; 0.002 mf ±5%; 500 vdcw.
	Output coupling.



	C113
	3DA5-23
	CAPACITOR, fixed: mica; 0.005 mf ±10%; 600 vdcw.
	Plate bypass.



	C114
	3D9025-19
	CAPACITOR, fixed: mica; 25 mmf ±5%; 250 vdcw.
	Padder across C101.



	C115
	3D9025-19
	CAPACITOR: same as C114.
	Padder across C102.



	C116
	3D9025-19
	CAPACITOR: same as C114.
	Padder across C103.



	C117
	3D9025-19
	CAPACITOR: same as C114.
	Padder across C104.



	L100
	2C6530-

653A/C14
	COIL: tank.
	M-o l-f tank.



	L101
	2C6530-

653A/C2
	COIL: tank.
	M-o h-f tank.



	L102
	3C319
	COIL.
	Screen choke.



	L103
	3C319
	COIL.
	Plate choke.



	R100
	3Z6622-1
	RESISTOR: metallized; 22,000 ohms ±10%; 2 w.
	Grid leak.



	R101
	3Z6580-4
	RESISTOR: wire-wound; 8,000 ohms ±10%; 4 w.
	Plate.



	R102
	3Z6470- 3
	RESISTOR: metallized; 4,700 ohms ±10%; 1 w.
	Decoupling.



	S100C
	2C6530-

653A/S14/1
	SWITCH; section of BAND CHANGE switch.
	Capacitor (plate).



	S100D
	2C6530-

653A/S14/1
	SWITCH: same as S100C.
	Capacitor (grid).



	S100E
	2C6530

653A/S14/1
	SWITCH: Same as S100C.
	Capacitor.



	S100F
	2C6530-

653A/S14/1
	SWITCH: same as S100C.
	Coil.



	V100
	2T175
	TUBE JAN-1613 (VT-175).
	Master oscillator.



	X100
	2C6530-

653A/S1
	SOCKET.
	M-o tube.







33. Intermediate-Power-Amplifier Stage


	a. STAGE DATA. (1) I-p-a stage schematic is shown in figure 16.

	(2) Resistance values for socket terminals of tube V120 to various points and to ground are shown on the tube socket layout, figure 7.

	(3) Refer also to the following tables:

	(a) Typical circuit resistances, table III.




	(b) Filament and control voltages, table IV.




	(c) Plate and screen voltages, table V.







	(4) Parts data for the i-p-a stage is given in table VIII.

	b. Trouble Location. (1) Tube check. Since V120 is a Tube JAN-807, it will not be possible to test this tube on the average tube checker; therefore a determination of the condition of the tube can be made only from voltage and resistance checks. If the following checks indicate that the tube is defective, replace it with a new tube. In replacing the tube, see that it is seated firmly in its socket and that the plate cap makes good contact.

	(2) Voltage and resistance checks. Since the socket terminals of the various tubes in the transmitter are almost inaccessible, and since there are high voltages present, only resistance measurements will be made at the socket terminals, from the top, with the tubes and dynamotor removed and supply voltage off. Using figures 7 and 16, and tables III, IV, and V, check the resistances and voltages associated with the intermediate power amplifier. For r-f voltage checks, use an r-f vacuum-tube voltmeter with the low side connected to the transmitter frame and with a 0.001-mf capacitor in series with the high side to block direct current. Perform the following checks for the presence of r-f voltage with your left hand in pocket, and your right hand holding the voltmeter probe carefully at the indicated test point. Check from the stators of capacitors C121, C122, C123, and C124 to ground with the BAND CHANGE switch set at PRESET FRE-QUENCIES A, B, C, and D, respectively, and check from the stator of capacitor C105 to ground with the BAND CHANGE switch set at either TUNABLE frequency, LF or HF. After trouble has been localized to a particular portion of the stage by the r-f and d-c measurements, make a check of each component associated with that portion of the stage. If r-f or d-c voltage is missing at any setting of the BAND CHANGE switch, check the components associated with that setting of the switch. With the power off, check coils L120, L121, and L122 for continuity, and check capacitor C120 for




	a short circuit by unsoldering the leads which connect it to terminal 1 of coil L122 and to terminal F of coil L120 and terminal F of coil L121, as indicated on the practical wiring diagrams. (See figs. 25 and 26.) Check capacitor C128 for a short circuit with an ohmmeter. If plate or screen supply voltage is missing, also check resistors R121, R122, and R172. Check plate coupling capacitor C130 to see that it is not shorted. With power and high voltage on, carefully parallel each fixed capacitor with another capacitor of approximately equal value, and observe the effect on the operation of the stage. This check is made to see whether the various capacitors are open, a condition which would not be indicated by the usual continuity check.

	(3) Point-to-point continuity check. If the preceding steps fail to indicate the cause of trouble, perform a point-to-point continuity check, referring to the stage schematic, figure 16, and to the practical wiring diagrams. (See figs. 25 and 26.) Check between the respective coils and capacitors of the tuned circuit and the plate cap and ground of tube V120, with all power off and with the BAND CHANGE switch set at its various positions, to see whether the BAND CHANGE switch sections S100A and B are operating in all positions. Check for broken leads, faulty soldered joints and shorts.

	(4) Additional checks. The bias for Tube V120 is derived from a group of dropping resistors. The power supply is not grounded at B-, but at some point more positive than this, and bias for the grid of Tube V120 is taken from a point negative with respect to ground. An open or short circuit in any of the dropping resistors, bypass capacitors, or blocking capacitors associated with the grid bias of the intermediate power amplifier will seriously affect operation of this stage; therefore these components should be carefully checked.
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Figure 16. I-p-a stage schematic Radio Transmitter BC-653-A.

Table VIII. Parts data, intermediate-power-amplifier stage. (See fig. 16.)










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C120
	3DA5-21
	CAPACITOR, fixed: mica; 0.005 mf +10%; 600 vdew.
	I-p-a plate bypass.



	C121
	3D9025V-13
	CAPACITOR, variable; 25-210 mmf;

1,750 v rms, 60-c test.
	I-p-a tuning for preset

freq A.



	C122
	3D9025V-13
	CAPACITOR: same as C121.
	Tuning for preset freq B.



	C123
	3D9025V-13
	CAPACITOR: same as C121.
	Tuning for preset freq C.



	Ci24
	3D9025V-13
	CAPACITOR: same as C121.
	Tuning for preset freq D.



	C125
	3DA5-23
	CAPACITOR,

fixed: mica; 0.005 mf +10%; 600 vdcw.
	Cathode bypass.



	C126
	3D9003-8
	CAPACITOR, variable: 7.5-13.5 mmf.
	Alignment.



	C127
	3DAS-23
	CAPACITOR: same as C125.
	Grid-leak bypass.



	wErz8
	3DA5-23

©
	CAPACITOR: same as C125.
	Screen bypass.



	C129
	3D9014V
	CAPACITOR, variable: 14-22 mmf min to 161.5—169.5 mmf max;

test v 2,500 v rms, 60-c test.
	Tuning.



	C130
	3D9040-6
	CAPACITOR, fixed: mica; 40 mmf +5°%%; 600 vdew.
	P-a grid feed.



	L120
	2C6530—

653A/C4
	COIL: plate tuning.
	I-p-a low frequency.

1-f.



	1 iat
	2C6530

653A/C5
	COIL: same as L120.
	I-p-a frequency.



	£122
	3C319
	COIL: r-f choke.
	Plate supply choke.



	R120
	3Z6622-1
	RESISTOR

: metallized; 22,000 ohms +10%; 2 w.
	Grid leak.



	R121
	3Z5995-6
	RESISTOR

: 5 ohms +10%; 5 w.
	Plate parasitic suppressor.



	R122
	3Z6622-1
	RESISTOR:

metallized; 22,000 ohms +10%; 2 w.
	Screen.



	R123
	3Z5995-6
	RESISTOR:

5 ohms +10%; 5 w.
	Grid parasitic.



	R124
	3Z6039-1
	RESISTOR:

wire wound; 390 ohms +10%; 2 w.
	Cathode.



	R165
	3Z4815.1
	RESISTOR:

wire wound; 15 ohms +5%; 8 w.
	Filament.



	R165A
	3Z6003J 1-1
	RESISTOR:

wire wound; 39 ohms +10%; 2 w
	I-p-a filament.



	R172
	3Z6016
	RESISTOR

: wire wound; 160 ohms +5%; 1 w.
	Plate metering.



	S100A
	2C6530—

653A/S14/1
	SWITCH: section of BAND CHANGE switch.
	Plate tuning coil.



	S100B
	2C6530—

-

653A/S14/1
	SWITCH: same as S100A.
	Plate tuning capacitor.



	V120
	2T100
	TUBE JAN-807 (VT-100).
	Intermediate power

amplifier.



	X120
	2C6530—

653A/S2
	SOCKET.
	I-p-a tube.







34. Power Amplifier Stage


	a. STAGE DATA. (1) The p-a stage schematic is shown in figure 17.

	(2) Resistance values for socket terminals of tubes V140 and V141 to various points and to ground are shown on the tube socket layout. (See fig. 7.)

	(3) Refer also to the following tables:

	(a) Typical circuit resistances, table III.




	(b) Filament and control voltages, table IV.




	(c) Plate and screen voltages, table V.







	(4) Parts data for the p-a stage is given in table IX.

	b. TROUBLE LOCATION. (1) Tube check. Since V140 and V141 are Tubes JAN-814, it will not be possible to test these on the average tube checker; therefore a determination of the condition of these tubes can be made only from voltage and resistance checks. If the following checks indicate that either tube is defective, replace it with a new tube. In replacing the tube, see that it is seated firmly in its socket and that the plate cap makes good contact.

	(2) Voltage and resistance checks. Since the socket terminals of the various tubes in the transmitter are almost inaccessible, and since there are high voltages present, only resistance measurements will be made at the socket terminals, from the top, with the tubes and dynamotor removed and supply voltage off. Using figures 7 and 17, and tables III, IV and V, check the resistances and voltages associated with the power amplifier. For r-f voltage checks, use an r-f vacuum-tube voltmeter with the low side connected to the transmitter frame and with a 0.001-mf capacitor in series with the high side to block direct current. Perform the following checks for the presence of r-f voltage with your left hand in your pocket, and your right hand holding the voltmeter probe carefully at the indicated test point. Check from the stators of capacitors C141, C142, C143, and C144 to ground with the BAND CHANGE switch set at PRESET FREQUEN-CIES A, B, C, and D, respectively, and check from the stator of capacitor C145 to ground, with the BAND CHANGE switch set at either TUNABLE frequency, LF or HF. After trouble has been localized to a particular portion of the stage by the r-f and d-c measurements, make a check of each component associated with that portion of the stage. If r-f or d-c voltage is missing at any setting of the BAND CHANGE switch, check the components associated with that setting of the switch. With the power off, check coils L143, L144, and




	L145 for continuity, and check resistor R179 and capacitor C150 (located near the plate caps of tubes V140 and V141) for proper functioning. If plate or screen supply voltage is missing, check also coils L141 and L142. Check plate coupling capacitor C150 to see that it is not shorted, and check resistor R179 to see that it is not open. With the power and high voltage on, carefully parallel each fixed capacitor with another capacitor of approximately equal value, and observe the effect on the operation of the stage. This check is made to see if the various capacitors are open, a condition which would not be indicated by the usual continuity check.

	(3) Point-to-point continuity check. If the preceding steps fail to indicate the cause of trouble, perform a point-to-point continuity check, referring to the stage schematic, figure 17, and to the practical wiring diagrams, figures 25 and 26. With all power off, check to see that the high terminals of the capacitors and the taps of coil L143 are connected to the antenna side of capacitor C150 and to terminal H of relay K161. With the BAND CHANGE switch set at its various positions, check to see whether the BAND CHANGE switch sections S140A and B are operative in all positions. Check for broken leads, faulty soldered joints, and short circuits.

	(4) Additional checks. The bias for tubes V140 and V141 is derived from a group of dropping resistors. The power supply is not grounded at B-, but at some point more positive than this, and bias for the grids of V140 and V141 is taken from a point negative with respect to ground. An open or short circuit in any of the dropping resistors, bypass
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Figure 17. P-a stagé schematic, Radio Transmitter BC-653-A.

capacitors, or blocking capacitors associated with the grid bias of the power amplifier will seriously affect operation of this stage; therefore these components should be carefully checked. Rheostat R177 in the grid-bias network provides a variable bias voltage for the grids of the p-a tubes when the POWER AND EMISSION switch is at VOICE. If there is any doubt as to the proper setting of rheostat R177, see paragraph 17 for the method of determining the proper setting of this rheostat.

Table IX. Parts data, power-amplifier stage. (See fig. 17.)










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C140
	3D9500-47
	CAPACITOR, fixed: mica; 500 mmf ±10%; 1,200 vdcw.
	P-a grid-leak bypass.



	C141
	3D9033V
	CAPACITOR, variable: 33–473 mmf; 1,750 v rms, 60–c test.
	Antenna coupling for present set freq A.



	C142
	3D9033V
	CAPACITOR: same as C141.
	Antenna coupling for pre

set freq B.



	C143
	3D9033V
	CAPACITOR: same as C141.
	Antenna coupling for present freq C.



	C144
	3D9033V
	CAPACITOR: same as C141.
	Antenna coupling for present freq D.



	C145
	3D9033V-1
	CAPACITOR: same as C141.
	Antenna coupling for call brated freq.



	C146
	3DA5-22
	CAPACITOR: 0.005 mf ±10%; 300 vdcw.
	P-a filament bypass.



	C147
	3DA5-22
	CAPACITOR: same as C146.
	Filament bypass.



	C148
	3DA5-23
	CAPACITOR: 0.005 mf ±10%; 600 vdcw.
	Filament bypass.



	C149
	3D9045-3
	CAPACITOR, fixed: ceramic; 45 mmf ±5 mmf.
	Fixed padder.



	C150
	3DA5-26
	CAPACITOR, fixed: mica; 0.005 mf ±10%\pm 10\% ; 2.500 vdcw.
	Plate blocking.



	C151
	3DA5-41
	CAPACITOR: same as C150.
	Screen bypass.



	C152
	3D9045-3
	CAPACITOR, fixed: ceramic; 45 mmf ±5 mmf.
	Fixed padder.



	C168
	3DA20-21
	CAPACITOR, fixed: mica; 0.02 mf ±10%; 600 vdcw.
	P-a circuit hash filter.



	K161
	2C6530-

653A/R1
	RELAY.
	Key.



	L140
	3C319
	COIL.
	P-a grid choke.



	L141
	3C319
	COIL.
	P-a plate supply choke.



	L142
	3C319
	COIL.
	P-a screen choke.



	L143
	2C6530-

653A/C6
	COIL.
	P-a tank.



	L144
	2C6530-

653A/C7
	COIL.
	Antenna drain choke.



	L145
	2C6530-

653A/C8
	COIL.
	Antenna load.



	M140
	3F382
	AMMETER 1S-182: 0-6 amp r-f with internal thermocouple.
	Antenna current.



	R140
	3Z6400-19
	RESISTOR: wire-wound; 4,000 ohms ±5%; 4 w.
	Grid leak.



	R168
	3Z4815-1
	RHEOSTAT: 2 resistors, each 1.3 ohms ±10%\pm 10\% ; 4.2 amp; (includes R169).
	Filament.



	R169
	3Z4815-1
	RHEOSTAT: same as and included with R168.
	Filament.



	R179
	3Z5995-6
	RESISTOR: 5 ohms ±10%\pm 10\% ; 5 w.
	Plate dropping resistor.



	S140A
	2C6530/

653A/S15/1
	SWITCH: part of switch ass'y ML-7763616-G2.
	Capacitor.



	S140B
	2C6530-

653A/S15/1
	SWITCH: same as S140A.
	P-a coil.



	V140
	2T154
	TUBE: JAN-814 (VT-154).
	Power amplifier.



	V141
	2T154
	TUBE: JAN-814 (VT-154).
	Power amplifier.



	X140
	2C6530-

653A/S2
	SOCKET:
	P-a tube.



	X141
	2C6530-

653A/S2
	SOCKET:
	P-a tube.







35. Modulator Stage


	a. STAGE DATA. (1) The modulator stage schematic is shown in figure 18.

	(2) The following tables contain information and values to be used in localizing trouble within the stage:

	(a) Typical circuit resistance, table III.




	(b) Filament and control voltages, table IV.




	(c) Plate and screen voltages, table V.




	(3) See also the voice operation test for sidetone, paragraph 29b.

	(4) Parts data for the modulator stage is given in table X.

	b. Trouble Location. (1) Tube check. Remove V180, Tube JAN-1613, from its socket. Test on a tube checker and replace it with a new tube if necessary. In replacing the tube, see that it is seated firmly in its socket.

	(2) Voltage and resistance checks. Since the socket terminals of the various tubes in the transmitter are almost inaccessible, no voltage and resistance measurements can be made at the bottom of the tube sockets. Instead, measurements at various equivalent test points are given. Using figure 18 and tables III, IV, and V, check the resistances and voltages associated with the modulation stage. See the voice sidetone test in paragraph 29b. This test is a good check of the operation of the modulator stage as a whole.

	(3) Point-to-point continuity check. If the preceding steps fail to indicate the cause of trouble, perform a point-to-point continuity check, referring to the stage schematic, figure 18, and to the practical wiring diagrams, figures 25 and 26. Check for proper operation of the POWER AND EMISSION switch in all positions of that switch. Check for broken leads, faulty soldered joints and shorts.
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Figure 18. Modulator stage schematic, Radio Transmitter BC-653-A.










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C165
	3DB1.467
	CAPACITOR: 1.0 mf; 600 vdew.
	Keying filter.



	Gi
	3DA5-22
	CAPACITOR: 0.005 mf +10%; 300 vd cw.
	Relay coil hash filter.



	C180
	3DB1.017
	CAPACITOR: pyranol; 1.0 mf; 500 vdew.
	Plate bypass modulator

tube.



	C182
	3DB25-7
	CAPACITOR: electrolytic; 25 mf +100%, —10%; 50 v dc test.
	Plate bypass.



	C183
	3D9100-—50
	CAPACITOR, fixed: mica; 100 mmf +10%; 500 vdew.
	Grid,



	C184
	3DB25-8
	CAPACITOR: electrolytic; 25 mf +100%,

—10%; 50 v max; | Microphone filter.

(included with L180).
	



	J160
	2C4452A/J1
	JACK JK-34-A.
	Key.



	J180
	2Z5533A
	JACK JK-33-A.
	Microphone.



	K161
	2C6530-

653A/R1
	RELAY.
	Key.



	L180
	2C6530-

653A/C10
	COIL: (includes C184).
	Microphone filter choke.



	R143
	3Z6656—2
	RESISTOR: metallized; '56,000 ohms +10%; 2 w.
	Modulation voltage

dropping.



	R174
	3Z5994G7
	RESISTOR: wire-wound; 4.7 ohms +10%; 1 w.
	Key relay coil filter.



	R184
	3Z5420.7
	RESISTOR: wire-wound; 2,000 ohms +5%; 20 w.
	Bias.



	R185
	3Z6618-11
	RESISTOR: wire-wound; 18,000 ohms +10%; 12 w.
	Bias.



	R186-
	326043
	RESISTOR: wire-wound; 430 ohms +5%; 2 w.
	Bias.



	R187
	3Z6733-1
	RESISTOR: metallized; 330,000 ohms +10%; 4 w.
	Modulator input

transformer.



	R189
	3Z6575-16
	RESISTOR: metallized; 7,500 ohms +5%; 2 w.
	Modulator input

transformer.



	R190
	3Z6020-19
	RESISTOR: 200 ohms, 0.14 amp.
	Input level.



	Si60A
	2C6530-

653A/S16
	SWITCH: (included with S160).
	Sidetone selector.



	S160B
	2C6530-

653A/S16
	SWITCH: (included with S160).
	Dynamotor relay and

keying bias.



	S160C
	2C6530-

653A/S16
	SWITCH: (included with S160).
	C-w voice bank.



	$160D
	2C6530-

653A/S16
	SWITCH: (included with S160).
	P-a screen modulator

voltage.



	S160E
	2C6530-

653A/S16
	SWITCH: (included with S160).
	Modulator plate bank.



	$164
	2C6530—

653A/L.2
	LINK BOARD: (includes S164A,B,C,D,E, and F).
	Transmitter.



	S164E
	
	SWITCH: (included in S164).
	Key relay coil.



	S164F
	
	SWITCH: (included in $164).
	Key relay coil.



	$165
	3Z9811-1
	INTERLOCK: part of switch ass'y (ML-7763616-G2.
	Key relay.



	T180
	2C6530-

653A/T4
	TRANSFORMER.
	Modulation.



	T181
	2C6530-

653A/T5
	TRANSFORMER.
	Microphone.



	V180
	QTV 7S
	TUBE JAN-1613 (VT-175).
	Modulator.



	X180
	2C6530-

653A/S6
	SOCKET.
	Modulator tube.







36. Auxiliary Switching, Metering, and Power Circuits


	a. STAGE DATA. (1) The auxiliary switching, metering, and power circuits schematic is shown in figure 19.

	(2) The following functional schematics will be helpful in understanding the operation of this stage:

	(a) Basic filament circuits, figure 20.




	(b) Basic control circuits, figure 21.




	(c) Basic break-in relay circuits, figure 22.




	(3) Refer also to the following tables:

	(a) Typical circuit resistances, table III.




	(b) Filament and control voltages, table IV.




	(c) Plate and screen voltages, table V.







	(4) Parts data for the auxiliary switching, metering, and power circuits is given in table XI.

	b. TROUBLE LOCATION. (1) Tube check. The average tube checker is not capable of checking voltage regulator tubes; therefore these tubes must be checked in operation. If the voltage at coil L102 approximately is 210 ± 15 volts, tubes V160 and V161 are functioning properly. Ballast resistor R167 is checked as follows: With all links set for 24-volt operation, remove resistor R167 from its socket and place a 0-5 d-c ammeter (the 0-5 r-f ammeter of previous tests may be used) in series with one of the two active pins. Connect a lead from the free terminal of the ammeter to the point in the socket where the corresponding pin originally fitted. Connect a lead from the remaining pin to the point in the socket where this pin originally fitted. Make certain that all leads are secure. With the set in operation, increase the external supply voltage to 28 volts, and measure the potential across resistor R167 with a d-c voltmeter. This potential, divided by the current indicated by the ammeter, should give a value of 9.5 ohms for the hot resistance of resistor R167 with a 28-volt supply.

	(2) Voltage and resistance checks. The checks are made in this stage to determine the distribution of supply voltages, the continuity of control circuits, and the proper functioning of relays and switches. See figures 19, 20, 21, and 22, and tables III, IV, and V. Perform the indicated measurements.




	(3) Point-to-point continuity check. If the preceding steps fail to indicate the cause of the trouble, perform a point-to-point continuity check, referring to the stage schematic (fig. 19), the functional break-downs (figs. 20, 21, and 22) and the practical wiring diagrams (figs. 25 and 26). Check all fuses, chokes, interlocks, and rotary switches. Check to see that all links are making good contact. Check for broken leads, faulty soldered joints, and shorts.

	(4) Notes on functional schematics. These notes apply to the schematics of figures 20, 21, and 22.

	(a) Basic Filament Circuits (fig. 20). Note that the receiver OFF-ON switch controls the filaments of the cathode-heater tubes of the transmitter. Each p-a tube has its own filament rheostat. These two rheostats, R168 and R169, are mechanically ganged. In the upper schematic, indicating 12-volt operation, the filaments of tubes V140 and V141 are connected in parallel. In the lower schematic, indicating 24-volt operation, note the addition of ballast resistor R167, which drops the 24-volt supply to 12 volts for the cathode-heater tubes. On 24-volt operation, the filaments of tubes V140 and V141 are connected in series.

	(b) Basic Control Circuits (fig. 21). On 12-volt operation, in the VOICE position of the POWER AND EMISSION switch S160B, dynamotor relay K160 is energized by the closing of the press-to-talk switch on Microphone T-17 or T-30-A. Note that the receiver OFF-ON switch must be ON in order to operate transmitter. On 24-volt operation, the connections are the same as above, except that resistor R173 is inserted in the coil circuit of relay K160, resistor R167 is placed in series with the line to the m-o i-p-a, and modulator filaments, and Dynamotor DM-43-A is used instead of Dynamotor DM-42-A.

	(c) Basic Break-in Relay Circuits (fig. 22). The connections for 12-volt operation are exactly as shown in figure 22. For 24-volt operation, the connections are the same as shown, except that the coils of relay K161 are connected in series instead of in parallel. This is done with the links of S164F and E. Sidetone of 1,000 cycles now comes from Dynamotor DM-43-A instead of Dynamotor DM-42-A.
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Figure 19. Auxiliary switching, metering and power circuits, Radio Transmitter BC-653-A.

Table XI. Parts data, auxiliary switching, metering, and power circuits. (See fig. 19.)










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C163
	3DB1.300
	CAPACITOR: pyranol; 1.0-mf +10%, -2½%; 1,200 vdcw.
	High-voltage dynamotor



	C164
	3DB1.300
	CAPACITOR: same as C163.
	filter.

High-voltage dynamotor



	C169

C170

C171

F160

F161

F163

F164

I142

I143

I162
	3DA25-5

3DA50-52

3DA50-52

3Z1943

3Z1943

3Z1912A

3Z1912A

2Z5952

2Z5952

2Z5952

2Z5952

2C6530-
	CAPACITOR: 0.025 mf ±10%; 400 vdcw. CAPACITOR: 0.05 mf ±10%; 400 vdcw. CAPACITOR: same as C170. FUSE FU-43: 10 amp; 25 v. FUSE FU-43: 10 amp; 25 v. FUSE FU-12-A: ½ amp; 1,000 v. FUSE FU-12-A: ½ amp; 1.000 v. PILOT LAMP LM-52: 0.150 amp; 6-8 v. PILOT LAMP: same as I142. PILOT LAMP: same as I142. JACK.
	filter. Low-voltage hash filter. B minus hash filter. Grid-return hash filter. P-a filament. M-o filament. High voltage. High voltage. P-a coil. P-a coil. Dynamotor. Dynamotor.



	J162

J163
	653A/J9

2C6530-
	JACK.
	Dynamotor.



	K160

L160

L161
	653A/J10

2Z7648

3C319

3C319
	RELAY. COIL. COIL.
	Dynamotor. Dynamotor filter choke. Dynamotor negative supply filter.



	M120

P161
	3F7383

2C6530-

653A/T3
	VOLTMETER IS-183: 15 v dc; 3,800 ohm. PLUG.
	Tuning. Transmitter connector t mounting FT-253-A.



	R144
	3Z6001E10
	RESISTOR: wire-wound; 15 ohms ±10%; ½ w.
	Pilot light voltage dropping resistor.



	R160

R161

R162

R163

R164
	3Z5425.2

3Z5450.6

3Z5431A5

3Z5431A5

3Z5450.6
	RESISTOR: wire-wound; 2,500 ohms ±5%; 25 w. RESISTOR: wire-wound; 5,000 ohms ±5%; 25 w. RESISTOR: wire-wound; 3,150 ohms ±5%; 25 w. RESISTOR: same as R162. RESISTOR: wire-wound; 5,000 ohms ±5%; 25 w.
	Keying bias. Potentiometer. Screen divider. Screen divider. Voltage regulator tube



	R167

R170

R171

R173

R175

R176

R177

R178

S161
	3Z6925-5

3Z6240-6

3Z4825.2

3Z4816

3Z5460.1

3Z4960

3Z7025

3Z6003J1-1

2C6530-
	RESISTOR: ballast; 1.3 ohms cold; 9.5 ohms at 28 vdcw. RESISTOR: wire-wound; 2,400 ohms ±5%; 1 w. RESISTOR: wire-wound; 25 ohms ±5%; 8 w. RESISTOR: wire-wound; 16 ohms ±5%; 20 w. RESISTOR: wire-wound; 6,000 ohms ±5%; 20 w. RESISTOR: wire-wound; 160 ohms ±5%; RHEOSTAT: 225 ohms ±10%; 0.394 amp. RESISTOR: wire-wound; 39 ohms ±10%; 2 w. SWITCH: (includes S161A and B).
	ballast. Filament series. P-a filament metering. P-a plate metering. Dynamotor relay series. I-p-a plate supply. Fixed P-a bias. Variable P-a bias. Pilot lamp series. Metering.



	S161A
	653A/S17

2C6530-
	SWITCH: (included with S161).
	Metering.



	S161B
	653A/S18

2C6530-

653A/S18
	SWITCH: (included with S161).
	Metering.



	S164
	2C6530-

653A/L2
	LINK BOARD: (includes S164A,B,C,D,E,F).
	Transmitter.



	S164A

S164B

S164C

S164D

S166
	3Z9692-
	SWITCH: (included in S164). SWITCH: (included in S164). SWITCH: (included in S164). SWITCH: (included in S164). INTERLOCK: 3 amp at 250 v; single ckt.
	Dynamotor relay resistor. M-o filament resistor. P-a filament resistor. P-a filament. I-p-a door.



	S167

S168

V160

V161

X142
	3592D

3Z9692-3592D

3Z9692-3592D

2T200

2T200

2C6530-
	INTERLOCK: same as S166.

INTERLOCK: same as S166.

TUBE JAN-0C3/VR-105 (VT-200).

TUBE JAN-0C3/VR-105 (VT-200).

SOCKET.
	P-a door. Dynamotor. Voltage regulator. Voltage regulator. Upper P-a coil lamp.



	X143

X160
	653A/S5

2Z5883–30

2C6530–
	SOCKET.
	Lower PA coil lamp.

Voltage regulator tube.



	S161
	653A/S6

2C6530-
	SOCKET.
	Voltage regulator tube.



	X162
	653A/S6

2C6530-

653A/S7
	SOCKET.
	Regulator tube pilot lamp
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24 VOLT OPERATION
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Figure 20. Functional schematic, basic filament circuits, Radio Transmitter BC-653-A.
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Figure 21. Functional schematic, basic control circuits, Radio Transmitter BC-653-A.



12-VOLT OPERATION
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Figure 22. Functional schematic, basic break-in relay circuits, Radio Transmitter BC-653-A.



SECTION IX — SUPPLEMENTARY DATA

FT-253-A are not part of the transmitter proper, tables XIL and XIU. but since their correct functioning is essential to

37. Dynamotor and Mounting the operation of the transmitter, the schematics and Dynamotor DM-42-A or DM-43-A and Mounting parts data for these are given in figure 23 and

Table XII. Parts data, dynamotor. (See fig. 23.)










	Reference

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	C162
	3DA15-7
	CAPACITOR, fixed: mica; 0.015 mf +10%; 2,500 vdew.
	High-voltage dynamotor

bypass.



	C167
	3DB25-7
	CAPACITOR: electrolytic; 25 mf +200%, —10%; 50 v test.
	Hash filter.



	D160

or
	3H1642A
	DYNAMOTOR DM-42-A: 268 w, 1,030 v, 260 ma d-c; 110 w, | Transmitter.

515 v, 215 ma d-c; when operated from 14 v dc power source.
	



	D161
	3H1643A
	DYNAMOTOR DM-43-A: same as Di60 when operated from | Transmitter.

28-v d-c power source.
	



	P162
	2C6530-653A/

P3
	PLUG.
	Dynamotor.



	P163
	2C6530-653A/

p4
	PLUG:
	Dynamotor.





Table XIII. Parts data, mounting FT-253-A.










	Yate ee
	She os
	Name of part and description
	Function




	C166
	3DB25-7
	CAPACITOR: electrolytic; 25 mf +200%, —10%; 50 v dc test.
	Hash filter.



	C173
	3DA100-127
	CAPACITOR: 0.1 mf +10%; 1,200 v

test.
	Hash filter.



	F162
	3Z1944
	FUSE FU-44: 70 amp, 250 v.
	Line.



	J161
	2S

Spat
	JACK.
	Shock mounting.



	J302A
	2C4452A/J2
	JACK JK-34-A.
	Receiver jack on

mounting.



	L162
	3C324-5
	COIL.
	Power-supply filter choke.
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Figure 23. Mounting and dynamotor schematic, Radio Transmitter BC-653-A.


38. Break-in Relay Adjustments

a. Occasional inspection of the contacts of breakin relay K161 is necessary to insure proper operation. Dirty contacts should be cleaned with a very fine abrasive, such as crocus cloth or rouge paper. Do not use a file on the contacts. Contact sequence must be maintained to prevent excessive sparking. Under normal operation only a minimum of sparking should be noticeable.

b. Figure 24 shows a top view of the break-in relay. The position of the contacts as shown corresponds to their position with the key open, or with

Table XIV. Break-in relay, contact adjustment











	Relay closed:
	Contacts close

H, L, M, N
	
	ntacts open;

G, K, R.
	




	Relay open:
	Contacts close

G, K, R.
	
	ntacts open;

, L, M, N.
	



	S
	As relay closes following order
	
	operate in
	the



	Sequence of closure:
	Group 1
	G, K, R
	open
	



	
	Group 2
	H, L, N
	close
	



	
	Group 3
	M
	closes
	





all power off. Proper operation of Radio Transmitter BC-653-A requires that the sequence of closure of the relay contacts be in a definite order. Table XIV illustrates proper adjustment of the contacts c. Individual order of closure within any one group, as listed in sequence of closure of table XIV, is not important. It is essential, however, that the group sequence be maintained. Relay K161 is heavily built and should not ordinarily require mechanical adjustment. Table XV explains the functions of the various contacts of the break-in relay.

Table XV. Break-in relay, contact functions. (See fig. 24.)













	Contact
	Function
	
	
	
	
	



	G
	Antenna transfer to Radio Receiver BC-652-A.



	Н
	Antenna transfer to Radio Transmitter BC-653-A.



	K

R
	Receiver desensitizing (a second or auxiliary receiver in use is also desensitized).
	
	
	
	
	



	L
	Receiver antenna grounding.
	
	
	
	
	



	M
	Keying circuit.
	
	
	
	
	



	N
	Sidetone keying.
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Figure 24. Break-in relay, Radio Transmitter BC-653-A.



39. Metering Constants

Since the FIL & PL CURRENT meter is used to measure current and voltage in three different circuits, it requires a group of multiplying constants to connect its indication into standard units. When the METER SW is tuned to PA FIL, the meter reads d-c volts directly across the filament of one of the p-a tubes. In the IPA PL position, readings must be multiplied by 7 to obtain i-p-a plate current in milliamperes. P-a plate current in milliamperes is obtained by multiplying the reading in the PA PL position by 40.
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Figure 25. Practical wiring diagram, partial front view, Radio Transmitter, BC-653-A.
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	C100
	200
	MMF
	C142
	33-473
	MMF
	R122
	22M
	Ω



	C101
	35-310
	MMF
	C143
	33-473
	MMF
	RI23
	5
	Ω



	C102
	35-310
	MMF
	C144
	33-473
	MMF
	R124
	390
	Ω



	C103
	35-310
	MMF
	C145
	33-473
	MMF
	R140
	4M
	Ω



	C104
	35-310
	MMF
	C146
	.005
	MF
	R143
	56M
	Ω



	C105
	25-308.3
	MMF
	C147
	.005
	MF
	R144
	15
	Ω



	C106
	9-45
	MMF
	C148
	.005
	MF
	R160
	2,500
	Ω



	C107
	7.5-27.5
	MMF
	C149
	45
	MMF
	R161
	5M
	Ω



	C108
	28
	MMF
	C150
	.005
	MF
	R162
	3,150
	Ω



	C109
	70
	MMF
	CISI
	.005
	MF
	R163
	3,150
	Ω



	CIIO
	.005
	MF
	C152
	45
	MMF
	R164
	5M
	Ω



	CIII
	500
	MMF
	C162
	.015
	MF
	R165
	15
	Ω



	CII2
	.002
	MF
	C163
	1.0
	MF
	RI65A
	39
	Ω



	CII3
	.005
	MF
	C164
	1.0
	MF
	R167
	1.3
	Ω



	C114
	25
	MMF
	C165
	1.0
	MF
	R168
	1,3
	Ω



	CIIS
	25
	MMF
	C166
	25
	MF
	R169
	1.3
	Ω



	CII6
	25
	MMF
	C167
	25
	MF
	R170
	2,400
	Ω



	CII7
	25
	MMF
	C168
	.02
	MF
	RI7I
	25
	Ω



	C120
	.005
	MF
	C169
	.025
	MF
	R172
	160
	Ω



	CI2I
	25-210
	MMF
	C170
	.05
	MF
	R173
	16
	Ω



	C122
	25-210
	MMF
	C171
	.05
	MF
	R174
	4.7
	Ω



	C123
	25-210
	MMF
	C172
	.005
	MF
	R175
	6M
	Ω



	C124
	25-210
	MMF
	C173
	0.1
	MF
	R176
	160
	Ω



	C125
	.005
	MF
	C180
	1.0
	MF
	R177
	225
	Ω



	C126
	7.5-13.5
	MMF
	C182
	25
	MF
	R178
	39
	Ω



	C127
	.005
	MF
	C183
	100
	MMF
	R179
	5
	U



	C128
	.005
	MF
	C184
	25
	MF
	RI84
	2M
	U



	0100
	J14-161.5
	MMF
	RIOO
	22M
	Ω
	RI85
	18M
	Ω



	C129
	22-169.5
	MMF
	RIOI
	8M
	Ω
	R186
	430
	Ω



	C130
	40
	MMF
	R102
	4,700
	U
	R187
	330M
	Ω



	C140
	500
	MMF
	R120
	22M
	Ω
	RI89
	7,500
	U



	C141
	33-473
	MMF
	RI2I
	5
	Ω
	R190
	200
	Ω
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Figure 27. Over-all schematic diagram, Radio Transmitter BC-653-A.
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