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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.

Note. Make sure the TRANSMITTER switch has been set at ON for at least 5 minutes before presetting the push buttons. Frequency deviations as high as 1 me occur during operation, if the push buttons are preset before the transmitter has been properly warmed up.


	g. Slowly turn the gang-tuning capacitor in a clockwise direction until resonance is reached. If more than one resonant point is located, set the crank for the highest one.

	h. Turn the METER SWITCH to position No. 1 and again turn the gang-tuning capacitor until the resonance is found. The tuning adjustment here is very critical and the capacitor requires little or no change.

	i. Stop the dynamotor and release push button No. 10. Retard the released push button so that it does not disturb the capacitor setting.

	7. Repeat steps f, g, h, and 7 above on each push button beginning with No. 9 and going to the next lower frequency each time. After releasing the last push button, turn the gang-tuning capacitor as far as it will go in a clockwise direction, and tighten the selector locking screw.

	k. Check each push button as follows:




	(1) Turn the METER SWITCH to position No. 1.

	(2) Latch the push button.




	(3) Start the dynamotor.




	(4) Move the gang-tuning capacitor slightly back and forth. Do not attempt to turn the crank more than a few degrees in either direction. Turn-



ing the crank in either direction should decrease the reading on the panel meter. If the reading increases as the crank is turned, reset the push button by repeating steps ¢ through 7 above.


29. Coupling to Antenna Circuit


	a. Set the METER SWITCH at position No. 6, the RECEIVER TUNE-OPERATE switch at. OPERATE, and the TUNE-ANT CUR switch at ANT CUR.

	b. Plug in the microphone, latch push button No. 1, and start the dynamotor by operating the _press-to-talk switch at ANT CUR.

	c. Trim C127 by means of the antenna trimmer No. 1 (fig. 37) until the maximum reading is obtained on the panel meter.

	d. Adjust the knurled, antenna-coupling finger wheel (fig. 37) for maximum meter reading.

	e. Readjust C127 for maximum meter reading.




	f. Latch the remaining push buttons, one at a time, and adjust the antenna trimmer of corresponding number (fig. 37) for maximum current on each push button. Do not readjust the knurled, antenna-coupling finger wheel.

	g. Remove the microphone and turn the TRANSMITTER switch to OFF.

	h. For trouble location, see the voltage-resistance diagrams (fig. 35 or 36), the schematic (fig. 20), and paragraph 50.






SECTION VI DETAILED TROUBLE-SHOOTING PROCEDURES


30. Signal Tracing in Audio Stages

Two methods of signal tracing, applicable to trouble location in the audio stages (V105 and V106), are given in this paragraph. Trouble in these stages may also be located by the use of the voltage-resistance diagrams (figs. 35 and 36) and the schematic diagrams of the audio stages (figs. 21 and 22) which are referred to below.


	a. The first method of signal tracing for trouble location is as follows:

	(1) Connect the test equipment to the transmitter as described in paragraph 33.

	(2) Remove the leads connecting the output of the attenuator to the magnetic microphone Jack, and substitute two test leads.

	(3) Ground one test lead to the frame at the transmitter, and use the other as a probe.

	(4) Turn the equipment on, and after a suitable warm-up time, proceed by working from the output of the audio towards the input.

	(a) Touch the test probe to the following points (figs. 28 and 29): The output transformer (terminals 2, 3, and 6); the plate of V106 (terminal 3); the grid of V106 (terminal 5); both sides of capacitor C141; the plate of V103 (terminal 3); the grid of V105 (terminal 5); the input transformer (terminals 5 and 3); the magnetic microphone jack (terminal C), and the carbon microphone jack (ring).

	(b) Note that the reading on the output meter increases as the attenuator probe is moved back towards the input of the audio section. The reading obtained at the grid of V106 should be approximately 10 times that obtained at the plate of V106. There should be little or no change in reading as the probe is moved from the grid of V106 across capacitor C141 to the plate of V105.



The reading at the grid of V105 should be three times the reading at the plate of V105.


	(5) If the above procedure is followed, trouble is readily located. At the point where the signal disappears (that is, there is no reading on the output meter) a voltage-resistance check (figs. 35 and 36) will quickly determine the faulty part.

	b. Another alternative procedure, essentially the same as the procedure given in a above, involves the use of an oscilloscope in the following manner:

	(1) Remove the output meter.




	(2) Connect the output of the attenuator to the magnetic microphone jack.

	(3) Trace the signal from the input towards the output with the oscilloscope as follows: Start at the output of the attenuator, adjust the vertical gain of the oscilloscope to give about a 1-inch deflection, then move the probe successively to the carbon microphone jack (ring), the input transformer (terminals 3 and 5), the grid of V105 (terminal 5), the plate of V105 (terminal 3), both sides of capacitor C141, the grid of V106 (terminal 5), the plate of V106 (terminal 3), the output transformer (terminals 6, 2, and 3), and terminals 20 and 21 on PG101.

	(4) Note that the deflection on the oscilloscope screen varies in the same manner as the readings on the output meter in the first part of this paragraph.

	(5) The oscilloscope also shows the distortion present in the amplifier. A fairly clean sine wave should be obtained at all points. Be careful not to overdrive the stages with too much signal input. Usually 0.2 and 0.4 volts (unattenuated) will be sufficient for the audio oscillator output. |






SECTION VII FINAL TESTING


31. General


	a. After the transmitter has been properly aligned, and the antenna satisfactorily coupled to the power amplifier, test the performance characteristics as directed below. See the individual stage and circuit repair data in section VIII for the data needed to locate and repair any trouble found.

	b. Before the tests can be made, the battery must be connected with the transmitter, and the phantom antenna must be connected with binding posts A and G on the front panel. The 20-, 24-, and 27.9-me crystal holders must be placed in sockets No. 1, 5, and 10 respectively, and the push buttons must be preset.

	c. At the beginning of the testing procedure the switches must be set as follows:

	(1) TRANSMITTER ON-OFF switch at OFF.

	(2) TUNE-ANT CUR switch at TUNE.







	(3) RECEIVER TUNE-OPERATE switch at OPERATE.

	(4) METER SWITCH in position No. 6.




	(5) RADIO-INTERPHONE switch at RADIO.




	(6) TANK-OTHER USE switch at OTHER USE.

	d. The text for the following tests is written as a step-by-step procedure; that is, the test equipment connected with the transmitter, and the switch adjustments at the beginning of a test are assumed to be the same as those at the end of the preceding test.





32. D-C Power Input (R-F Power Output) Test


	a. The data required for making this test is given in figure 23. 6b. Connect a direct current (d-c) ammeter 0 to

	30 amperes) in series with the battery (fig. 23), observing polarity in making the connection.

	c. Latch push button No.1. Turn the TRANS-MITTER ON-OFF switch to ON. After the tubes have warmed up for at least 5 seconds, start the dynamotor by turning the RECEIVER TUNE-OPERATE switch to RECEIVER TUNE.

	d. Turn the TUNE-ANT CUR switch to ANT CUR and compare the readings obtained on the panel meter with those in the table of figure 23





R. Fe POWER OUTPUT=D.C. POWER INPUT TEST CONNECTIONS
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Figure 13. Radio Transmitter BC-604—(*), d-c power input (r-f power output) test diagram.

for the three crystals as selected by push buttons — Now, 5; and: 10.


	e. Note the input current value as read by the 0 to 30-ampere d-c ammeter with the dynamotor running, and compare this reading with that given for RADIO in the table on figure 23.

	f. Turn the RADIO-INTERPHONE switch to INTERPHONE and note the ammeter reading with the dynamotor running. Compare it with the value given in figure 23 for battery drain on INTERPHONE.

	g. Stop the dynamotor and again compare the reading with that given in the table of figure 23 for battery drain on FILAMENTS.





33. Audio Output Test

a. The data required for making this test are given in figure 24.
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Figure 14. Radio Transmitter BC-604—(*), audio output test diagram.


	b. Procure the test equipment specified in table I. Turn the TRANSMITTER ON-OFF switch to OFF, and connect the equipment with the transmitter as follows:

	(1) Connect the output of the audio oscillator with the input of the calibrated attenuator. Do not ground either lead of the audio oscillator.

	(2) Connect the output of the attenuator with terminals C and D of the magnetic microphone jack (J-101) through a suitable plug (PL-118).

	(3) Connect the alternating-current (a-c) voltmeter (0 to 5 volts) across the output of the audio oscillator.

	(4) Adjust the Joad on the output meter to 8,000 ohms. Connect the meter with terminals No. 2 and 20 (or 21) on PG—101.

	c. Test the audio output of the transmitter as follows:

	(1) Turn the a-f oscillator on and set the







	frequency at 400 cycles per second (cps). Set the output control to give 1.73 volts as read by the 0 to 5-volt a-c meter.

	(2) Set the calibrated attenuator to 20 decibels (db).

	(3) Set the SIDETONE control (fig. 2) at maximum.

	(4) Turn the transmitter on, latch push button No. 1, 5, or 10, and after the tubes have warmed up for at least 5 seconds, start the dynamotor.

	(5) The output and noise and distortion meters should now indicate approximately the readings given in figure 24. Record the readings obtained.

	(6) Stop the dynamotor.




	d. Test the audio output of the transmitter (carbon microphone input.jack) as follows:

	(1) Change the attenuator connection from the magnetic microphone jack to carbon microphone jack J—102 using plug PL-68 instead of plug PL-118.

	(2) Change the audio oscillator output to 4 volts, and change the attenuator to 0 db.

	(3) Start the dynamotor. The output and noise and distortion meter readings should be approximately the same as those in the table of figure 24.





34. Modulation Capability Test


	a. The data required for making this test are given in figure 25.

	b. Stop the dynamotor and disconnect the output and the noise and distortion meters.

	c. Change the audio oscillator output to the minimum setting. Leave the frequency at 400 cps.

	d. Turn on the modulation monitor and place its pick-up coil near transmitter antenna-coupling coil L-110. Latch push button No. 5 and start the dynamotor. Then adjust the coupling distance between L—-110 and the pick-up coil to obtain about 2 inches deflection on the modulation monitor oscillograph.

	e. Gradually increase the output of the audio oscillator until a series of dots just begins to appear along the zero carrier (base) line on the oscilloscope. The dots indicate 100 percent amplitude modulation.

	f. Adjust the sweep frequency of the oscilloscope until the dots are clearly defined.

	g. The correct audio oscillator voltage (as read by the 0- to 5-volt a-c meter) is that which just causes the dots to appear at the base line of the oscilloscope.

	h. Compare this voltage with that given in the table of figure 25.
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Figure 15. Radio Transmitter BC-604-(*), capability test diagram. modulation


35. Moistureproofing, Fungiproofing, and Refinishing


	a. See TB SIG 18 for general information concerning moistureproofing and fungiproofing.

	b. Specific instructions for moistureproofing and fungiproofing of Radio Transmitter BC-—604-(*) are contained in C2, TM 11-600.

	c. If the transmitter case has been scarred or chipped, remove any rough spots with #00 or #000 sandpaper, and apply paint to the spots with a small brush. If the case is sufficiently scarred or scratched to warrant complete refinishing, remove the transmitter chassis from its case, remove all nameplates, cover parts that are not to be painted, and remove all rust and dirt. Spray entire case with the properly authorized paint.





36. Operational Check

a. The purpose of the operational check of this manual is to recheck the alignment and over-all test requirements, in order to determine whether or not the moistureproofing and fungiproofing of the set has interfered with its functioning.

6b. The points which will be covered are the alignment, r-f and d-c power, audio output, and modulation capability.



37. Alignment Check

Prepare the transmitter for alignment as directed in section IV. Recheck all meter readings in accordance with the instructions in section V and compare with the readings obtained beforehand in section V. Realign if necessary.



38. D-C Power Input (R-F Power Output) ~ Check

See the over-all test requirements (sec. VII), and recheck the performance of the transmitter in accordance with the instructions given in this section, and the data given in figure 23.



39. Audio Ouptut Check

See the over-all test requirements (sec. VII), and recheck the audio output of the transmitter in accordance with the instructions given in that section, and the data given in figure 24.



40. Modulation Capability Check

See the over-all test requirements (sec. VII), and recheck the modulation capability of the transmitter in accordance with the instructions given in that section, and the data given in figure 25.



41. Operational Test


	a. After the foregoing tests have been made, the transmitter should operate correctly. If any further trouble is found, such as reduced power output, poor modulation, frequency drift, low audio or sidetone output, or heavy power drain, see sections V and VII, for alignment instructions and performance characteristics. Recheck all the tests covered in section VI until satisfactory performance is obtained.

	b. To determine whether or not the transmitter will operate properly with an associated receiver, it is necessary to check the operation at receiver disabling relay S103. (See fig. 7.) When the pressto-talk switch on the microphone is operated, the relay should close, grounding terminals No. 7 and 22 on PG101. Correct relay operation may be determined by placing an ohmmeter from terminals No. 7 and 22 to ground (frame of set).






SECTION VIII — INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA


42. General

This section presents information and data for the repair of individual stages and circuits, for the location of parts, and for the servicing and replacement of parts requiring special techniques.



43. Oscillator Stage V107 'fs: 16)

[image: Figure, page 34]

Figure 16. Radio Transmitter BC—604-(*), oscillator V107, schematic diagram (see figs. 35 and 36 for conditions oF



44, First R-F Stage W101 (fig. 17)

[image: Figure, page 35]

Figure 17. Radi o Transmitter BC-604—(*), first r-f amolifier V101, schematic diagram (see figs. 35 and 86 for conditions of test).

TLI8263



45. Modulation Section (fig. 18)

Note. Capacitors 106, 113, 115, 119, 152, 156, 114, 116, 120, 158, 157, and 125-136 inclusive, furnished as part of tuner assembly.

[image: Figure, page 36]

Figure 18. Radio Transmitter BC-604—(*), modulaticn section, schematic.



46. Rectifier Stage V102 "As: 19) ?










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




	ee

104

eee
	eee

37453
	soe

eae ee oe Resistor, 50,000-ohm, + 10%, % w|
	Grid return.



	eee

Rliste
	See

SL4A80 ale eee
	Resistorl=ohm, 2-5 72,1 4 102
	Filament dropping.



	D110 4 a
	206494

=

4/ Cli 2
	Coil, close-wound, solenoid
	Plate tuning.

ig



	C53 See

Serere
	HCO NOLE ses

eae

ee

See
	Variable air capacitor, 20-mmf; part of push- | Plate tuning.

button tuner capacitor assembly.
	



	(G5 Der ae ee

eee

:
	ee

eae See notese.

see eee
	Variable air capacitor, 60-mmf; part of push- | Plate trimmer.

button tuner capacitor assembly.
	



	Sees

ee

aes

Rit9ase
	eee

ee eee

eee

376420122
	Resistor, 1,200-ohm, +10%, % w
	Rectifier plate supply.



	(C154
	ee 3D AS86253 Saree eae
	Capacitor, 0.003-mf, 600-volt d-c
	Plate bypass.



	RiGh2
	3745622 teu Ses eere eee
	Resistor, 250,000-ohm +10%, % w
	Screen supply.



	Ri4Qo04
	a eee

ae SL4A5 31
	Resistor, 50,000-ohm, +10%, % w
	Screen shunt.



	eee

C109
	See ee

SDAS—6.22
	Capacitor, 0.003-mf, 800-volt d-c
	Screen bypass.





1 1118, C156, C157, C155, and R144 which appear on the rectifier (V102) schematic are repeated from the doubler schematic. These values will be found in paragraph 47.

Note.—Capacitors C106, 118, 115, 119, 152, 156, 114, 116, 120, 158, 157, and 125 to 136 inclusive furnished as part of tuner assembly.

[image: Figure, page 37]

Figure 19. Radio Transmitter BC-604—(*), rectifier V102 es diagram (see figs. 36 and 36 for conditions 0, test).



47. Doubler Stage V108 'fs: 20) *

11107, 0115, C116, C112, and R107, which appear on the doubler (V108) schematic, are repeated from the tripler schematic. 'These values will be found in paragraph 48.

Note. Capacitors 106, 113, 115, 119, 152, 156, 114, 116, 120, 153, 157, and 125-136 furnished as part of tuner assembly.

[image: Figure, page 38]

[image: Figure, page 38]

Figure 20. Radio Transmitter BC-604—(*), doubler V108, schematic diagram (see figs. 35 and 36 for conditions of test).



48. Tripler Stage V103 (fig. 21)!

1 0120, R111, R112, and C148 which appear on the tripler (V103) schematic are repeated from the power-amplifier schematic. These values will be found in paragraph 49.

Note. Capacitors 106, 113, 115, 119, 152, 156, 114, 116, 120, 157, 153, and 125 to 186 inclusive, furnished as part of tuner assembly. Ov 5.5V test). Figure 21. Radio Transmitter BC—604—(*), tripler V108, schematic diagram (see figs. 35 and 86 for conditions of

[image: Figure, page 39]
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49. Power-Amplifier V104 Stage (fig. 22)

Note.—Capacitors 106, 118, 115, 119, 152, 156, 114, 116, 120, 157, 153, and 125 to 136, inclusive, furnished as part of tuner assembly.

[image: Figure, page 40]

Figure 22. Radio Transmitter BC-604—(*), power-ampltfier V104 schematic diagram (see figs. 35 and 36 fon conditions of test).



50. Antenna Circuit (fig. 23)!










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

|




	ld tts.

eee

C127 Cl36==—
	Seeinotés2s. ee eee Capacitors, 100-mmf
	266294 A/Cib ue eeeeae ee Coil, space-wound, solenoid | Antenna coupling.
	Antenna tuning.





1 La, 1120, and ©124 which appear in the antenna circuit schematic are repeated from the power-amplifier schematic. These values will be found in paragraph 49.

Note.—Capacitors 127 to 136 inclusive, furnished as part of tuner assembly 1.

[image: Figure, page 41]

Pigure 23. Radio Transmitter BC-604—.*), antenna circutt, schematic diagram.



51. First A-F Amplifier Stage W105 (fig. 24)

[image: Figure, page 42]

[image: Figure, page 42]

Figure 24. Radio Transmitter BC—604—(*), first a-f amplifier V105, schematic diagram (see figs. 85 and 86 for conditions of test).



52. Second A-F Amplifier Stage W106 "s- 25) *

1 0142.2 which appears on the second a-f schematic is repeated from the first a-f schematic. This value will be found for the first a-f stage. ®

[image: Figure, page 43]

[image: Figure, page 43]

Figure (25. Radio Transmitter BC-604—(*), second a-f amplifier V106, schematic diagram (see figs. 35 and 86 for conditions of test).



53. Replacement of Push-Button Selector Unit

The following operations must be performed in replacing a push-button selector unit in Radio Transmitter BC—604—(*).

a. Unsolder the short and long coaxial cables at Antenna Post A on the rear of the front panel. Also unsolder R155 from this post. (See figs. 26a and 26b.)

b. Unsolder the short coaxial cable at antenna relay S101. (See figs. 26a and 26b.)

c. At relay S101 unsolder capacitor C161, which connects a long coaxial cable to this relay. (See figs. 26a and 26b.)

d. At the relay, unsolder the bare wire which connects the top of coil L111 to the antenna relay.

(See figs. 26a and 26b.)


	e. At the bottom of output coil L110 unsolder the bare wire (covered with varnished tubing) which leads to p-a screen resistor R114 located in the bottom compartment of the chassis. Also, unsolder the black-red wire leading from the coil to the local cable of the transmitter. (See figs. 26a and 26b.)

	f. At insulated stud E, unsolder the bare wire leading to the bottom of the left-hand tuner contact spring assembly. (See figs. 26a and 26b).



g. At the crystal oven, unsolder the ten electrical connections to the tuner spring contact assembly. (See figs. 26a and 26b.)

h. To release the ground terminal lug and wire leading to Ground Post G on the rear of the front panel, remove the screw on top of the selector. (Sec figs. 26a and 26b.)

i. Remove six screws from the thermocouple, releasing it from its electrical connections and mounting. (See figs. 26a and 26b.)

j. Remove the screw which secures the ground lug to the top of the tuner. The ground wires, leading to the ferrules of the short and long coaxial cables, are also connected to the ground lugs. (See figs. 26a and 26b.)


	k. Remove the screw from the top of the tuner, releasing the clamp that holds the long coaxial cable in place across the top of the unit. Carefully bend this cable to the left so that it will not interfere with the vertical movement of the tuner. (See figs. 26a and 26b.)

	l. Remove four screws, releasing the antenna relay (S101) from its location. Rotate the relay upward and to the right. (See figs. 26a and 26b.)

	m. Remove the gear from the bottom end of the tuner shaft by loosening the setscrew with the Bristo wrench, and remove the rack connecting the tuner to the 6-gang capacitor. (See fig. 26b).

	n. Remove the three screws at the base of the tuner, releasing it from the chassis. (See fig. 26b.)

	o. Remove the four screws in the panel guard and remove the guard. Unscrew the seven front panel screws and rotate the panel about its righthand edge (where cables are located) to remove the panel apparatus from the panel opening. Lift the channel selector unit out through the top opening of the transmitter.





54. Replacement of Panel Meter

The following operations must be performed in replacing a panel meter in Radio Transmitter BC-604—(*).


	a. Remove the front panel guard by removing the four panel guard screws. (See fig. 1.)

	6b. Remove the top cover plate and the side panel. (See fig. 2.)

	c. There are three machine screws with associated elastic stop nuts holding the meter to the front panel. Remove the screws with a screw driver holding the stop nuts with a pair of long-nose pliers or an offset hexagon wrench. Since there is very little working room for this operation, be careful not to damage any of the adjacent parts.

	d. Remove the two nuts on the meter binding posts, and pull the meter out of the panel.






SECTION IX SUPPLEMENTARY DATA

The following illustrations are provided to aid in —AM, —CM, and =DM. identifying and servicing the various component

55. Parts Identification parts of Radio Transmitters BC-604—A, —C, —D,
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Figure 26a. Radio Transmitter BC—-604—(*), push-button assembly, fo Joaouiss Buinoys o14jawos2 '(4)-7IG-G "yg¢ ainbry
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Higure 28. Radio Transmitter BC-604—(*), isometric show- 00 NOT BEND ing removal of parts from push-button assembly.
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Figure 29. Radio Transmitter BC—604—(*), isometric showing removal of individual pushbuttons.
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Figure 30. Radio Transmitter BC—604—(*), 1sometric show ing removal of power amplifier and antenna-coupling coil.
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Figure 31. Radio Transmitter BC—604—(*), isonietrie showing removal of thermocouple.
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UF 3 3 ; Usgeee Figure 33. Radio Transmitter BC-604—(*), isometric show-Figure 32. Radio Transmitter BC—604—(*), isometric show- ing removal of coaxial cables and wires from power input ing removal of crystal compartment. plug PG101.
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Pe A ' Spee 3 . . = = . " ? r Figure 34. Radio Transmitter BC-604—(*), removal of water assembly and drive solenaéd from relay S104.
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About this edition

TM 11-4034 — TM 11-4034 — Radio Transmitters BC-604-A, -C, -D, -AM, -CM, and -DM (Repair Instructions)

Public domain (U.S. Government work)

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

Source: https://archive.org/details/tm11403400unse_0
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