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the crystals and set the METER SWITCH in position 2.


	(c) Operate the transmitter in each channel, and record the reading obtained on the front panel meter for each crystal.

	(d) Remove the good crystals, install the corresponding untested crystals, and note the meter readings for each one. If the reading for a crystal is zero, or substantially less than the reading for the corresponding good crystal, hold the crystal for disposal.

	(e€) Remove the crystal under test from the crystal oven and install good crystals for the next ten channels listed in table II. Set the push buttons for the new frequencies and repeat steps (c) and (d) above. Continue this procedure until 120 crystals have been tested.

	c. PILoT LAMP BULB AND JEWEL. (1) Description. Lamp LM-88 (E101) is a 28-volt, 0.17-ampere, 651-base, T1-84 light bulb. Two spare bulbs are furnished in a spare bulb container. The jewel is a protective cover and window for the bulb.

	(2) Cleaning. Clean the bulb and the jewel with dry-cleaning solvent (SD).




	(3) Testing. Test each bulb in a test socket to be sure it lights. Examine the jewel; if it is broken or damaged, discard it.

	d. FUSES. (1) Description. Fuse FU-64 (F101) is a 1,000-volt, 14-ampere, fuse. It is sealed in a plastic holder. The transmitter re-_ ,duires one fuse, and nine spares are supplied. One spare is installed in the transmitter casing, and eight are stored in a spare fuse bag.

	(2) Cleaning. Clean the fuses with dry-cleaning solvent (SD) and a camel's-hair brush. Remove all dirt from the contacts.

	(3) Testing. Put an ohmmeter across each fuse. A very low, or zero, reading means the fuse is good. An infinite reading means the fuse is defective. Discard it.

	é. DYNAMOTOR. Clean, inspect, lubricate and repair, when required, in accordance with instructions contained in TB SIG 134 or Repair Instructions for Dynamotors, section R-434.01 (the latter may be obtained from fourth- and fifth-echelon Signal Corps repairs shops). Test the dynamotor for proper operation with dynamotor Test Set I-199 (or equivalent). If the dynamotor is found defective, repair it or replace it with a good one.





SECTION IV

PRELIMINARY TROUBLE-SHOOTING PROCEDURES nnn 4 nee ea eLddE UE dStEEEEESSEEESSSSS SEES


12. General |

a. The alignment procedure (sec. V) is to be used for stage-by-stage trouble location. The steps in this section are preparatory to alignment. They include installing the parts previously removed, connecting the power supply, a look, listen, smell, touch inspection, and a voltage and resistance test.

b. A test of the power input plug (PG103) is essential before turning the transmitter on, because the tubes and other replaced parts may be damaged if the plug is defective. Dynamotor continuity must also be checked.



13. Power Input Plug Continuity Test

a. Plug PG103 is located on the dynamotor mounting in the chassis (fig. 10).

b. Connect an ohmmeter across terminals 4 and 8 (fig. 10). A reading between 4,500 and 5,500 ohms must be obtained. Do not install the dynamotor until the correct resistance is obtained at these terminals.



14. Dynamotor Continuity Test

Because of variations in methods of manufacturing, widely varying terminal to terminal internal resistance measurements are found in various dynamotors of the same type. In many cases shorted turns in choke coils and armature windings are not revealed by continuity tests. For these reasons, the customary ohmmeter continuity tests cannot be relied upon to indicate the true operating condition of a dynamotor. Therefore, test the operation of the dynamotor with a dynamotor Test Set I-199 (or equivalent) to determine its operating condition. See TB SIG 134 or Repair Instructions for Dynamotors, section R-—434.01 for assistance if repairs are required.



15. Installation of Removed Parts

a. Inspect each part and its receptacle in the chassis to be sure both are clean and free from mechanical defects before installing the part into the transmitter.

b. The transmitter is assumed to have its top, bottom, and back covers removed as directed in section III.

c. Hold the tested dynamotor over its mounting in the chassis (fig. 9); line up the two Jones plug jacks with the matching Jones plugs in the chassis; and carefully lower the dynamotor into place on its mounting. The jacks should fit snugly over the plugs.

Note. Either Dynamotor DM-35-—(*) or Dynamotor DM-37-—(*), whichever is appropriate for the battery available, must be used with Radio Transmitter BC- 684—(*).

d. Tighten the four mounting bolts in the corners of the dynamotor mounting plate with a screw driver. .

e. Install a good power-amplifier Tube JAN 1624 (fig. 9) in the socket marked VT-165 on the chassis. Both the Signal Corps designation and the JAN designation are marked on the chassis near the socket. Do not use the tube if it is loose in its socket. Tighten the holding clamp at the base of the tube with a screw driver, and attach the connecting clip to the cap of the tube.

f. Install seven good vacuum Tubes JAN 1619 in the seven remaining tube sockets (fig. 9) in the chasis. Do not use a tube if it is loose in its socket. Tighten the locking tab at the base of each tube with a screw driver.

g. Install one good 4%4-ampere, 1,000-volt fuse (F101) in the FUSE socket under the front panel guard. Do not tignten the fuse excessively. .

h. On Radio Transmitter BC-684—A install the spare fuse in the SPARE socket under the front panel guard (fig. 1). On Radio Transmitter BC-—684—B, install the spare fuse in the upper left-hand corner of the front panel guard (fig.3)
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Figure 15. Dynamotor DM-$5—(*) or DM-37~—(*) side and subbase view.


	i. Install a good bulb (E101) in the pilotlamp socket on the front panel (fig. 1). Do not use a bulb that is loose in its socket.

	j. Install a jewel, in good condition, securely in the pilot-lamp mounting.



16. Connecting Power Supply


	a. Lay the transmitter on its back so that the parts in the top and bottom of the chassis, as well as the meter on the front panel, are visible.

	b. Make the following switch adjustments (fig. 1):

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




	(2) Turn the TUNE-ANT CUR switch to ANT CUR.

	(3) Turn the RECEIVER TUNE-OPERATE switch to OPERATE.



Note. Make the following additional switch adjustments on Radio Transmitters BC—684—B and —BM: turn the RADIO-INTERPHONE switch to RADIO and turn 3° TANK-OTHER USE switch to OTHER USE (fig.

c. Select a battery to correspond with the dynamotor installed in the transmitter by see- _ ing table below.














	Dynamotor
	
	Battery



	DM-35-(*)

DM-37-—(*) | 22 to 30 volts, 18 amperes maximum
	
	
	| 12 to 15 volts, 26 amperes maximum
	
	
	
	







	d. Make sure that the battery is fully charged and its terminals are clean.

	e. Connect the transmitter to Mounting FT-237—(*) by means of auxiliary Cord CD-786. There should be some play in PG101 as the bolt holes in the mounting are oversized. If there is no play in the plug loosen the mounting bolts slightly.

	f. Attach the plus side of the cord to the plus terminal on the battery and the minus side of the cord to the minus battery terminal. No current should flow at this time. If the dynamotor starts as the connection is being made, Relay



S102 is stuck. See section VIII for repair and replacement instructions for all relays.

17. Turning on Transmitter


	a. Connect the dummy antenna (A-83—(*)) to the antenna and ground posts on the front panel (fig. 1) before turning on the transmitter.

	b. Install a good 27.0 megacycle (mc) crystal in socket No. 1 in the crystal oven and patch push button No. 1.



Remember: Never start the dynamotor without latching a push button.


	c. Plug a good microphone, either Microphone T-17, T-30, T-33, or T—45 into the appropriate jack under the front panel guard (fig. 1).

	d. Turn the TRANSMITTER ON-OFF switch to ON and after the transmitter has warmed up for at least 5 seconds, start the dynamotor by operating the press-to-talk switch on the microphone.



Caution: When the dynamotor is operated with the transmitter covers removed, dangerous voltages are exposed.


	e. When the dynamotor starts, look and listen for arcing at capacitor C125 (fig. 9).

	f. NEVER OVERLOAD A DYNAMOTOR. Listen for a low-pitched groaning sound. Such a sound means that the dynamotor is overloaded.

	g. A high-pitched whining sound means that the dynamotor is operating at no load.

	h. Short circuits in the parts often reveal themselves by a burning odor. Inspect the parts, with the dynamotor stopped. Completely test the circuit involved in order to prevent further damage. Replace the parts damaged before proceeding.





18. Voltage and Resistance Tests

Test the voltages and resistances at the plug terminals and tube socket pins as directed in figures 39 and 40.




SECTION V — ALIGNMENT PROCEDURE


19. General


	a. Trouble in the r-f circuits is readily located during the alignment procedure, because the required frequency and current cannot be obtained in a stage if the component parts do not function properly. All the data needed for locating trouble within a stage is given in section VIII.

	b. The location of adjustable coils and capacitors provided for aligning the transmitter are shown in figure 41.

	c. The panel meter is used during alignment _ to indicate circuit resonance. The meter needle deflects to a maximum reading at resonance and decreases either side of resonance.

	d. The amount of current at resonance varies in different transmitters and in the same transmitter with different tubes, and crystals. The values shown on the chart (fig. 41), therefore, are only rough approximations to the meter readings that may be expected in the circuits. The power output of a stage is satisfactory, if the meter readings obtained during alignment approximate those found in the table in figure 41.




	e. The actual meter readings obtained during alignment must be recorded, as directed in the text below, for use in locating trouble. Make a blank chart for this purpose similar to the chart in figure 41.

	f. Operate the dynamotor by means of the RECEIVER TUNE-OPERATE switch. Do not run the dynamotor for more than 5 minutes at a time and, after a 5-minute run, turn the dynamotor off for 15 minutes.

	g. Keep the battery voltage, during alignment, between 11.5 and 13.5 volts (23.5 and 25.5 volts when Dynamotor DM-387-(*) is used).

	' Caution: High voltages are present on all the tuning coils and trimmer capacitors.





20. Crystal and Switch Adjustments


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

	b. Turn the TUNE-ANT CUR switch to TUNE.

	c. Turn the RECEIVER TUNE-OPERATE switch to OPERATE.



Note. When aligning Radio Transmitters BC—684—-B and —BM, turn the RADIO-INTERPHONE switch to RADIO and the TANK-OTHER USE switch to OTHER USE.

d. Install the 27.0 mc crystal holder into socket No. 1 in the crystal oven, and install the 38.9 me crystal holder into socket No. 10. If either of these crystals is unavailable, use a crystal within 0.5 mc of it (table II).



21. Unlocking Channel Selector


	a. If a push button is latched, release it by partially depressing an adjacent push button.

	b. The selector locking screw: is reached through the small. circular opening just above the handle on the right-hand end of the casing (fig. 41).



Note. The Bristo wrench inside the right-hand end of the casing is used for adjusting the selector locking screw on Radio Transmitters BC-684—B and —-BM.

Turn the tuning capacitor (fig. 41) as far as it will go in a clockwise direction in order to expose the selector locking screw. Loosen the screw by turning in a Clockwise direction. Then turn the gang tuning capacitor back as far as it will go in a counterclockwise direction.



22. Metering Circuit Test


	a. A simple check of the meter and its associated circuits should be made at this point in the procedure.

	b. If the transmitter is not too far out of alignment, the metering circuits may be checked as follows:

	(1) Turn the TRANSMITTER switch to ON.




	(2) Depress push button No. 10.







	(3) Turn the dynamotor on by turning the REC TUNE-OPERATE switch to REC TUNE.

	(4) Turn the METER SWITCH (fig. 41) to position No. 2.

	(5) If there is a meter reading turn the switch from position No. 1 through position No. 6.

	c. The presence of a reading on all positions of the switch indicates that the meter and its associated circuits are functioning properly.

	d. If the meter should read on position No. 6 only, this may indicate that the transmitter is misaligned too much.

	e. In such a case, check the circuits as follows:

	(1) Connect a vacuum-tube voltmeter to the two center terminals on the back of the meter positioning switch (fig. 2).

	(2) Change the TUNE-ANT CUR switch to ANT CUR. (Panel meter out of the circuit.)

	(3) With the vacuum-tube voltmeter on the 0-30V scale, note the presence of a reading on positions 1 to 5. If none is obtained, change to a 0 to 10V scale or lower.

	f. If neither of these tests are satisfactory, make a continuity test of the circuit with the aid of the metering circuit diagram (fig. 16).





23. Alignment of First R-f Amplifier


	a. Turn the METER SWITCH (fig. 41) to position No. 2.

	b. Latch push button No. 10 by depressing it until it catches.

	c. Turn the TRANSMITTER ON-OFF switch to ON and after the tubes have warmed up for at least 5 seconds, start the dynamotor by turning the RECEIVER TUNE-OPERATE switch to RECEIVER TUNE.



Caution: Dangerous voltages are exposed when the dynamotor is operated with the transmitter covers removed.


	d. As soon as the dynamotor starts, the panel meter needle should deflect, showing current in the oscillator stage (V107).

	e. Turn the METER SWITCH to the position No. 8. The needle should again deflect showing grid current in the rectifier (V102).

	f. Align the first r-f amplifier as follows:




	(1) With the push button No. 10 still latched (pushed in), turn the gang tuning capacitor (fig. 41) slowly in a clockwise direction until resonance is reached. The rotor in the gang tuning capacitor should be near the minimum capacitance position.
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Figure 16. Radio Transmitter BC—684—(*), metering circuit. diagram.

(2) Latch push button No. 1 and continue turning the crank (fig. 41) until resonance is again reached. The rotor should now be near the maximum capacitance setting.

(3) Rotor travel between the two resonant points must be at least 75 percent of the total possible travel.


	(4) Stop the dynamotor and release push button No. 1. Then turn the gang tuning capacitor, as far as it will go in a clockwise direction, to expose the selector locking screw. Lock the channel selector by turning the screw in a lockwise direction.

	g. Latch push button No. 10 and start the dynamotor.

	h. Check the push button setting by turning the gang tuning capacitor slightly back and forth against the restoring force of the springs. The panel meter needle should dip (move back toward zero) as the crank is moved in either direction, showing that resonance occurs with the gang capacitor at the setting selected by the push button. If there is an increased reading when the capacitor is moved against the springs, repeat instructions given in subparagraph e above. Record the meter reading for reference in locating trouble. Be careful not to rotate the capacitor more than a few degrees in either direction while making this check.

	4. Latch push button No. 1 and repeat instructions given in h above.



7. Stop the dynamotor.

k. For trouble location see the voltage-resistance diagrams (figs. 39 or 40). Also see the schematic (fig. 21) and parts list for the first r-f stage V-101. _



24. Alignment of Rectifier


	a. Insert a narrow blade, 6-inch rule into coil L118 (fig. 41), and measure the distance from the top of the coil to the top of the tuning slug. The distance should be 34 inch. Procure a 14-inch insulated screw driver, or a longhandle, insulated hexagonal, socket wrench to adjust the slug.

	b. Adjust the tuning slug in coil L119 (fig. 41) to 34 inch from the top of the coil.

	c. Adjust the trimmer capacitors C153 and C157 (fig. 41) to the midcapacitance position using the same tool.

	d. Procure a sensitive precision wavemeter (4- to 40-mc range) and adjust it to 6.48 megacycles. This is the resonant frequency of the



tripler circuit with the 38.9 mc crystal connected. If a different crystal has been installed in socket No. 10, set the wavemeter at 4% the frequency marked on the crystal holder actually installed in the socket.

e. Turn the METER SWITCH to position No. 4, latch push button No. 10, and start the dynamotor. The panel meter needle should deflect showing grid current in the tripler.

f. Trim C153 and C157 with the insulated screw driver or wrench until a resonance is obtained. Be careful of high voltage on capacitors.

g. Place the wavemeter pick-up coil within coupling distance of L118 and L119. Do not couple the wavemeter too closely with the coils or the tuning of the coils will be affected.

h. As soon as the wavemeter is coupled with the coils, the panel meter needle should dip showing that the wavemeter is drawing energy from the circuit. Trim C153 and C157 to obtain the greatest possible needle dip.

7. The circuit is nearly in resonance when the capacitors are set to give the greatest needle dip on the panel meter. It is necessary, however, to bring the circuit precisely to resonance by using the wavemeter as directed below.


	(1) Adjust the wavemeter to a frequency a few hundredths of a megacycle above the resonant frequency of the circuit (1% of the frequency marked on the crystal containing holder connected with the circuit). Couple the pick-up coil with coils L118 and L119 and note the dip of the panel meter needle. Then readjust the wavemeter to a frequency a few hundredths of a megacycle below the resonant frequency of the circuit and note the needle dip when the coils are coupled.

	(2) The maximum needle dip must. occur with the wavemeter set at the resonant frequency of the circuit. Adjust C153, C157, L118, and L119 as required to obtain this condition. The circuit is then in resnonance on the push button No. 10 position.

	j. Latch push button No. 1 and tune coils L118 and L119 until the circuit approaches resonance. Then use the wavemeter as above and bring the circuit into resonance by adjusting only the two coils (L118 and L119). The resonant frequency is 4.50 megacycles with the 27.0 me crystal in the socket No. 1, or % the frequency marked on the crystal holder actually installed in the socket.



k. The alignment on push button No. 10 may have been changed somewhat by the adjust ments of L118 and L119 on push button No. 1. Finish aligning the rectifier by latching push button No. 10 and adjusting only the trimmer capacitors C153 and C157 until the circuit is again in resonance as checked by the wavemeter.

l. Should it prove impossible to obtain exactly the resonant frequency on either push button, divide the difference equally between them by adjusting only the coils (L118 and L119) on push button No. 1 and only the capacitors (C153 and C157) on push button No. 10.

m. Record the current reading at the resonant frequency on each push button for use in locating trouble.

n. In cases where the resonance cannot be obtained on push button No. 1 (step 7 above), resonate the circuit near the middle of the band, as directed below, in order to get the coils near their correct tuning positions.

(1) Install a crystal of a frequency, near the middle of the band (33 megacycles) in socket No. 5.

(2) Turn the METER SWITCH to position No. 3.


	(3) Unlock the CHANNEL SELECTOR (par. 21), latch push button No. 5, and obtain resonance by adjusting L118, L119, C153, and C157. Then carefully release push button No. 5 by depressing an adjacent button and retarding push button No. 5 with one finger so that it does not snap back with enough force to disturb the setting of the gang tuning capacitor. After releasing the push button, lock the CHANNEL SELECTOR.

	(4) Latch push button No. 5 and bring the circuit into resonance by adjusting L118, L119, C153, and C157, using the wavemeter as described above. The resonant frequency of the circuit with the 33 me crystal is 5.50 megacycles, or 1 the frequency marked on the crystal holder actually installed in socket No. 5.



(5) Latch push button No. 10 and bring the circuit into resonance by adjusting only C153 and C157. The resonant frequency on push button No. 10 is 6.48 megacycles (1% the frequency marked on the crystal holder in socket No. 10).

(6) If the exact resonant frequency cannot be obtained on either push button, divide the difference in meter readings equally between them by adjusting L118, L119, C153, and C157 on push button No. 5 and only C153 and C157 on push button No. 10.

(7) Turn the METER SWITCH back to position No. 4 and align on push buttons No. 1 and 10 as directed above in steps 7, k, and l.

o. For trouble location refer to the voltageresistance diagrams (figs. 39 or 40) and also to the schematic (fig. 23) and parts list for the rectifier stage V—102.



25. Alignment of Tripler

a. Stop the dynamotor and set the METER SWITCH in position No. 1.

b. Adjust the tuning slugs in L106 and L107 (fig. 41) to 34 inch from the top of the coil.

c. Set C114 and C116 (fig. 41) in the midcapacitance position.

d. Latch push button No. 10 and start the dynamotor. The panel meter needle should deflect showing current in the doubler circuit.

e. Trim C114 and C116 until resonance is obtained. Then couple the wavemeter pick-up coil with L106 and bring the circuit into resonance, using the wavemeter at 19.45 megacycles (one-half the transmitting frequency of the crystal in socket No. 10), by adjusting L106, L107, C114, and C116.

f. Latch push button No. 1 and tune L106 and L107 for resonance. Then bring the circuit into resonance at 13.5 megacycles (one-half the output frequency of the crystal in socket No. 1) using the wavemeter, and adjusting L106 and L107 only. If this proves impossible, realign the rectifier stage as directed in paragraph 24 above.

g. Latch push button No. 10, and again bring the frequency to the desired value by adjusting C114 and C116 only. Then latch push button No. 1 and check the frequency to be sure it is still at the desired level. When the exact frequency desired cannot be obtained on both push buttons, divide the difference in meter reading equally between them by adjusting only L106 and L107 on push button No. 1 and C114 and C116 only on push button No. 10.

h. Record the meter reading on each push button.

1. For trouble location refer to the voltageresistance diagrams (figs. 39 or 40) and also to the schematic (fig. 24) and parts list for the tripler stage (V—108).



26. Alignment of Doubler

a. Stop the dynamotor and set the METER SWITCH on position No. 5.

6. Adjust the tuning slug in L108 (fig. 41)

to 34, inch from the top of the coil.

c. Latch push button No. 10 and start the dynamotor. The panel meter needle should deflect showing grid current in the power amplifier.


	d. Frequency measurements with the wavemeter are not required in this stage of the alignment. Trim C120 (fig..41) until resonance is obtained. If resonance cannot be obtained, change the adjustment of L108.

	e. Latch push button No. 1 and tune L108. Then adjust only C120 on push button No. 1 until resonance on each push button position is found.

	f. Record the meter reading at resonance on each push-button position.

	g. For trouble location see the voltage-resistance diagrams (figs. 39 or 40), and to the schematic (fig. 25) and parts list for the doubler stage (V—103).





27. Installation of Bottom Cover


	a. Stop the dynamotor and install the bottom cover on the transmitter casing.

	b. Repeat the alignment procedure above (pars. 238, 24, and 25) making the minor adjustments required to obtain maximum current in each stage. The bottom cover changes the circuit constants somewhat, so realignment of the stages is essential for the most satisfactory performance of the transmitter and for prolonging tube life.





28. Alignment of Power Amplifier


	a. Stop the dynamotor and turn the METER SWITCH to position No. 6. Set REC-TUNE-OPERATE switch at OPERATE.

	b. Adjust the coupling between L110 and L111 by turning the knurled antenna coupling finger wheel (figs. 4 and 41) until the center of L111 is opposite the top of L110 as viewed through the vertical slot in L110.

	c. Latch push button No. 10, and plug a good microphone (T-17, T-30, T-33, or T-45) into the appropriate jack under the front panel guard. Start the dynamotor by operating the press-to-talk switch on the microphone, and immediately trim C126 (fig. 41) for minimum deflection of the panel meter needle. The meter measures the screen and plate current of the rectifier, doubler, tripler, and power amplifier in position No. 6. Then turn the TUNE-




	ANT CUR switch (fig. 1) to ANT CUR and trim C136, by means of antenna trimmer No. 10 (fig. 41) for maximum needle deflection. The current in the antenna circuit is measured by the meter with the TUNE-ANT CUR switch at ANT CUR and the METER SWITCH in position No. 6.

	d. With push button No. 10 still latched, turn the TUNE-ANT CUR switch to TUNE, and adjust the coupling between L110 and L111 by turning the antenna coupling finger wheel until maximum deflection of the panel meter needle is obtained. Then readjust the coupling to give about 60 percent of the maximum reading. Turn the TUNE-ANT CUR switch back to ANT CUR and trim C136, by means of antenna trimmer No. 10, for maximum needle deflection.

	e. Latch push button No. 1 and turn the TUNE-ANT CUR switch to TUNE. Tune coil L110 for minimum current by operating the coil tuning wheel (fig. 41) with a screw driver. Then turn the TUNE-ANT CUR switch back to ANT CUR and trim C127, by means of antenna trimmer No. 1 for maximum current.

	f. Finish aligning the stage by shifting alternately from push button No. 1 to push button No. 10. Tune L110 for minimum current (TUNE-ANT CUR switch at TUNE), and C127 for maximum current (TUNE-ANT CUR switch at ANT CUR). On push buttons No. 1 and 10 trim C126 for minimum current (TUNE-ANT CUR switch at TUNE) and trim C136 for maximum current, (TUNE-ANT CUR switch at ANT CUR) until the same maximum current is obtainable on both push buttons.

	g. Record the maximum reading on each push button, and remove the microphone.

	h. When the minimum meter readings are not well defined, it is often easier to trim C126 for minimum reading on both push buttons during the procedure above (f above). Turn the tuning slug in L110 (by means of the coil tuning wheel) a few turns one way or the other on push button No. 1. Obtain minimum current by trimming C126, until a position is found where minimum current is obtained with C126 in the same position on both push buttons.

	1. For trouble location see the voltage-resistance diagrams (figs. 39 or 40) and to the schematic (fig. 27) and parts list for power amplifier stage (V-—104).



29. Presetting Push Buttons


	a. Preset the push buttons before coupling to the antenna circuit. Select seven good crystals from the crystal storage drawer and install them in the crystal oven in numerical order of their frequencies beginning with the socket No. 2. Leave the 27.0, 33.0, and 38.9 mc crystals in sockets No. 1, 5, and 10.

	b. Install the cover on the crystal oven.




	c. If one of the push buttons is latched, release it.

	d. Turn the gang tuning capacitor (fig. 2) as far as it will go in a clockwise direction. Insert a screw driver in the access opening to the selector locking screw (fig. 2), and loosen the screw by turning it to the left until it binds slightly, then give it a one-half turn to the right. Turn the gang capacitor crank back as far as it will go in a counterclockwise direction.



Note. Use the Bristo wrench to unlock the channel selector when working on Radio Transmitters BC-684-B and —BM.


	e. Set the TUNE-ANT CUR switch at TUNE and latch push button No. 10.

	f. Set the METER SWITCH at the position No. 8 and start the dynamotor by turning the RECEIVER TUNE-OPERATE switch to RE-CEIVER TUNE.



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 megacycle 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.

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

j. Repeat steps f, g, h, and 7 above on each push button beginning with number 9 and go ing 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.




	(8) 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. Turning 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 pig c through 7 above.





30. Coupling to Antenna Circuit


	a. Set the METER SWITCH to 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 No. 1 antenna . trimmer (figs. 41 or 42) until the maximum reading is obtained on the panel meter.

	d. Adjust the knurled antenna coupling finger wheel (figs. 41 or 42) 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 (figs. 41 or 42) for maximum current on each push button. Do not readjust the knurled antenna coupling finger wheel.

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

	h. For trouble location, see the voltage-resistance diagrams (figs..39 or 40) and to the schematic (fig. 27) and parts list for the antenna circuit.






SECTION VI — DETAILED TROUBLE-SHOOTING PROCEDURES


31. 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 (igs. 39 and 40) and the schematic diagrams of the audio stages (figs. (28 and 29) which are referred to below. |


	a. The first method of signal tracing for trouble location is described below.

	(1) Connect the test equipment to the transmitter as described in paragraph 34.

	(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 in the following manner, 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 V105 (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).

	(6) 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. 89 and 40) will quickly determine the faulty part.

	b. Another alternative procedure, essentially -the same as the 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: Starting at the output of the attenuator, adjust the vertical gain of the oscilloscope to give about 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 terminal 20 (BC— 684-B), and 21 (BC-684—(*)) 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


32. 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 27, 33, and 38.9 me crystal holders must be placed in the 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 6.






Note. When testing Radio Transmitter BC—684—B and —BM, turn the RADIO-INTERPHONE switch to RA- ee and the TANK-OTHER USE switch to OTHER SE.

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.



33. R-f Power Output and D-c Power Input Test


	a. The data required for making this test is given in figure 17.

	b. Connect a direct-current (d-c) ammeter (0 to 30 amperes) in series with the battery (fig. 17), observing polarity in making the connection.



[image: Figure, page 41]
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Figure 17. Radio Transmitter BC-684—(*), r-f power output and d-c power input test diagram.


	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 RE-CEIVER TUNE-OPERATE switch to RE-CEIVER 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 in figure 17 for the three crystals as selected by push buttons No. 1, 5, and 10.

	e. Note the input current value as read by






the 0 to 30 amperes d-c ammeter with the dynamotor running, and compare this reading with that given for RADIO in the table in figure 17.

f. When testing Radio Transmitter BC-—684— B and —BM, turn the RADIO-INTERPHONE switch to INTERPHONE and note the am- - meter reading with the dynamotor running. Compare it with the value given in figure 17 for battery drain on INTERPHONE.

g. Stop the dynamotor and again compare the reading with that given in the table in figure 17 for battery drain on FILAMENTS.



34. Audio Output Test

a. The data required for making this test is given in figure 18.
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Figure 18. Radio Transmitter BC-684-—(*), audio output test diagram.

' 6. 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 oscil lator 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 load on the output meter to 8,000 ohms. When testing Radio Transmitter BC-684—A connect the meter with terminals 2 and 21 on plug PG—101. When testing Radio Transmitter BC—684—B and —BM, connect the meter with terminals 2 and 20 on PG—101.

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

	(1) Turn the a-f oscillator on and set the frequency to 400 cycles per second. Set the output control to give 1.73 volts as read by the 0- 5-volt a-c meter.

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

	(3) Set the SIDETONE CONTROL (fig. 2) to maximum.

	(4) Turn the transmitter on, latch push buttons 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 dintertiont meters should now indicate approximately the readings given in figure 18. Record the read- . ings 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 the 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 in figure 18.





35. Modulation Capability Test


	a. The data required for making this test is given in figure 19.

	b. Stop the dynamotor and disconnect the output meter and the noise and distortion meter.
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Figure 19. Radio Transmitter BC-684—(*), modulation capability test diagram.


	c. Change the audio oscillator output to the minimum setting. Leave the frequency at 400 cycles per second.

	d. Turn on the modulation monitor and place its pick-up coil near the 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 pickup 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 on figure 19.





36. Moistureproofing, Fungiproofing, and Refinishing


	a. See TB Sig 138 for general information concerning moistureproofing and fungiproofing.

	b. Specific instructions for moistureproofing and fungiproofing of Radio Transmitter BC-684—(*) are contained in changes No. 1 TM 11-620.

	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 and 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 the entire case with the properly authorized paint.





37. Operational Check


	a. The purpose of the operational check is to recheck the alignment in order to determine whether or not the moistureproofing and fungiproofing of the set has interfered with its functioning.

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





38. 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 previously obtained. Realign if necessary.



39. R-f Power Output and D-c Power Input Check

See section VI, and recheck the performance of the transmitter in accordance with the instruc. tions given in this section and the data given in figure 17.



40. Audio Output Check

See section VI, and recheck the audio output of the transmitter in accordance with the instructions given in that section and the data given in figure 18.



41. Modulation Capability Check

See section VI, and recheck the modulation capability of the transmitter in accordance with the instructions given in that section and the data given in figure 19.



42. Operational Test

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

b. In order to determine whether or not the transmitter will operate properly with an associated receiver, it is necessary to check the operation of the receiver disabling relay (S103) (fig. 10). When the press-to-talk switch on the microphone is operated, the relay should close, grounding terminals 7 and 22 on PG101. Correct relay operation may be determined by placing an ohmmeter between terminals 7 and ground (frame of set) and 22 and ground.




SECTION VIII — INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA


43. 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. ;


	a. The following operations must be performed in replacing a push-button selector unit in Radio Transmitter BC-—684—(*) :

	(1) Unsolder the short and long coaxial cables at Antenna Post A on the rear of the front panel. Also unsolder R155 from this post (figs. 30a and 380b).

	(2) Unsolder the short coaxial cable at antenna relay S101 (figs. 30a and 30b).

	(3) At the relay (S101), unsolder the capacitor (C161) which connects a long coaxial cable to this relay (figs. 80a and 30b).

	(4) At the relay, unsolder the bare wire which connects the top of coil L111 to the antenna relay (figs. 30a and 30b).

	(5) At the bottom of the output coil L110 unsolder the bare wire (covered with varnished tubing) which leads to the power-amplifier 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 (figs. 30a and 380b).

	(6) At the insulated stud E, unsolder the bare wire leading to the bottom of the left-hand tuner contact spring assembly (figs. 30a and 30b).

	(7) At the crystal oven, unsolder the ten electrical connections to the tuner spring contact assembly (figs. 30a and 30b).

	(8) Remove the screw on top of the selector to release the ground terminal lug and wire leading to ground post C on the rear of the front panel (figs. 30a and 30b).

	b. The following operations must be performed in replacing a push-button selector unit in Radio Transmitter BC-684—(*) :

	(1) Unsolder the short and long coaxial






cables at Antenna Post A on the rear of the front panel. Also unsolder R155 from this post (figs. 80a and 30b).


	(2) Unsolder the short coaxial cable at antenna relay S101 (figs. 30a and 30b).

	(3) At the relay (S101), unsolder the capacitor (C161) which connects a long coaxial cable to this relay (figs. 30a and 30b).

	(4) At the relay, unsolder the bare wire which connects the top of coil L111 to the antenna relay (figs. 30a and 30b).

	(5) At the bottom of the output coil, L110 unsolder the bare wire (covered with varnished tubing) which leads to the power-amplifier 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 (figs. 30a and 30b).

	(6) At the insulated stud E, unsolder the bare wire leading to the bottom of the left-hand tuner contact spring assembly (figs. 30a and 30b).

	(7) At the crystal oven, unsolder the ten electrical connections to the tuner spring contact assembly (figs. 80a and 30b).

	(8) Remove the screw on top of the selector to release the ground terminal lug and wire leading to ground post C on the rear of the front panel (figs. 30a and 30b).

	(9) Remove six screws from the thermocouple, releasing it from its electrical connections and mounting (figs. 30a and 30b).

	(10) Remove the screw which secures the ground lug to the top of the tuner. The ground lug is connected to the ground wires which lead to the ferrules of the short and long coaxial cables (figs. 30a and 30b).

	(11) 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 (figs. 30a and 30b).




	(12) Remove four screws, releasing the antenna relay (S101) from its location. Rotate the relay upward and to the right (figs. 30a and 30b).

	(13) 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 » (fig. 80b).

	(14) Remove the three screws at the base of the tuner, releasing it from the chassis (fig. 30b).

	(15) Remove the four screws in the panel guard and remove the guard; unscrew the seven front panel screws and rotate the panel about its right-hand 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.


	c. The following operations must be per- formed in replacing a panel meter in Radio Transmitter BC-684-(*).

	(1) Remove the front panel guard by remov- ing the four panel guard screws (fig. 1).

	(2) Remove the top coverplate and the side access panel (fig. 2).

	(3) 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, care should be exercised in order to prevent damaging any of the adjacent parts. (4) Remove the two nuts on the meter bind- ing posts, and pull the meter out of the panel.

	





44. Parts List for Oscillator Stage VIO7 (fig. 20)
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Figure 20. Radio Transmitter BC-684—(*), oscillator V107, schematic diagram.

45. Parts List for First R-f Amplifier VIOI (fig. 21) pgs eS De oe eee een en a enn ane a Nn aE mI TO




	Brita
	Beck Nor
	Name of part and description
	Function




	R139
	3Z4550
	RESISTOR: 100,000 ohms + 10%; % w.
	Grid return



	R127
	3Z4801-1
	RESISTOR: 1 ohm + 5%; % inch.
	Filament dropping



	C103
	38D9100-21
	CAPACITOR: 0.0001 mf, + 5%; 800 volts; direct current.
	Plate coupling



	L101
	2C6494A/C8
	COIL: 3 mh duolateral.
	Plate choke



	R103
	8Z6725-5
	RESISTOR: 250,000 ohms +10%; 1 w.
	Screen supply



	C101
	8DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Screen bypass
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Figure 21. Radio Transmitter BC-684—(*), first r-f rag > amplifier V101, schematic diagram.



4b. Parts List for Modulation Section (fig. 22)










	Ref

symbol
	Signal Corps

stock No.
	Name and part of description
	Function




	L103
	2C6530684A/C10
	COIL: 0.38 mh duolateral.
	1st r-f plate tuning

an



	C106
	See NOTE
	VARIABLE

CAPACITOR,

AIR

350 mf. Part of

push-button tuner capacitor assembly.
	Rectifier grid tuning



	C147
	8D9175-5
	COPA CLEA: 175 mf, + 2%; 800 volts; direct cur-

rent.
	1st r-f plate padding



	C108
	3D9500-20
	CAPACITOR: 0.0005 mf; 800 volts; direct current.
	Rectifier grid coupling



	L104A
	2C6494A/C11
	RETARDATION COIL

-(sc—1003).
	Modulation coil



	L105A
	2C6530684A/C12
	COIL: 0.38 mh duolateral.
	Second audio choke





Note. Capacitors 106, 113, 115, 119, 152, 156, 114, 116, 120, 153, 157, 125 to 136 inclusive, furnished as part of tuner assembly. ;
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Figure 22. Radio Transmitter BC-684—(*), modulation section schematic.



47. Parts List for Rectifier Stage VI02 (fig. 23) ae










	el
	Spe wee
	Name of part and description
	Function




	R104
	3Z6670-1
	RESISTOR: 70,000 ohms + 10%; % w.
	Grid return



	R113
	3Z4801-1
	RESISTOR: 1 ohm + 5%; 1% in.
	Filament

dropping



	L119
	2C6530684A/C17
	COIL, close-wound solenoid.
	Plate tuning



	C153
	See NOTE
	VARIABLE AIR CAPACITOR: 20 mmf, part of push-

button tuner, capacitor assembly.
	Plate trimmer



	C152
	See NOTE
	VARIABLE AIR CAPACITOR: 60 mmf, part of push-

button tuner, capacitor assembly.
	Plate tuning



	R119
	3Z6120-1
	RESISTOR: 1,200 ohms + 10%; % w.
	Plate



	C154
	38D A3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Plate bypass



	R105
	824531
	RESISTOR: 50,000 ohms + 10%; % w.
	Sereen dropping



	R142
	3Z6718-1
	RESISTOR: 80,000 ohms + 10%; 1 w.
	Screen shunt



	C109
	3DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Screen bypass





71118, C156, C157, C155 and R144, which appear on the rectifier (V102) schematic, are repeated from the tripler schematic. These values will be found in the parts list (page 61) for the tripler schematic.

nore Capacitors 106, 113, 115, 119, 152, 156, 114, 116, 120, 157, 125 to 136 inclusive, furnished as part tuner assembly.
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	1. ALL VOLTAGES AND RESISTANCES ARE MEASURED FROM DESIGNATED POINTS TO FRAME OF TRANSMITTER.

	2. ALL VOLTAGE AND RESISTANCE READINGS ARE TAKEN WITH NO BATTERY CONNECTED, DYNAMOTOR IN PLACE, "ON-OFF" SWITCH "ON", "REC-TUNE-OPERATE" SWITCH ON "OPERATE", AND ALL VACUUM TUBES IN PLACE.

	3. ALL VOLTAGE AND RESISTANCE MEASUREMENTS TAKEN WITH A 1,000 OHM-PER-VOLT METER. )

	\y. NC NOT CONNECTEL



Figure 23. Radio Transmitter BC-684—(*), Rectifier ' V102, schematic diagram.



48. Parts List for Tripler Stage V108 (fig. 24)?

*C112, R107, C115, C116, and L107, which appear on the tripler (V108) schematic, are repeated from the doubler schematic. These values will be found in the parts list (page 63) for the doubler stage.

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

[image: Figure, page 54]
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	I ALL VOLTAGES AND RESISTANCES ARE MEASURED FROM DESIGNATED POINTS TO FRAME OF TRANSMITTER.

	2 ALL VOLTAGE AND RESISTANCE READINGS ARE TAKEN WITH NO BATTERY CONNECTED, DYNAMOTOR IN PLACE, "ON-OFF" SWITCH "ON", "REC-TUNE-OPERATE® SWITCH ON "OPERATE", AND ALL VACUUM TUBES IN PLACE.

	3 ALL VOLTAGE AND RESISTANCE MEASUREMENTS TAKEN WITH A 1,000 OHM-PER-VOLT METER.

	4. NC - NOT CONNECTED. TL 18266





49. Parts List for Doubler Stage V103 (fig. 25)2










	Ref

symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	L107
	2C6530684A/C13
	COIL, close-wound solenoid
	Grid tuning



	R107
	324540
	RESISTOR: 30,000 ohms + 10%; % w.
	Grid trimmer



	C116
	See NOTE
	VARIABLE

AIR CAPACITOR:

20 mmf, part of push

button tuner capacitor assembly.
	Grid trimmer



	C115
	See NOTE
	VARIABLE

AIR CAPACITOR:

60 mmf, part of push

button tuner capacitor assembly.
	Grid tuning



	C112
	3DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Grid bypass



	©1238
	3DA10-48
	CAPACITOR: 0.01 mf, 300 volts; direct current.
	Filament bypass



	C121
	3DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Plate coupling



	L108
	2C6530684A/C14
	COIL, close-wound solenoid
	Plate tuning



	C118
	3DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Plate bypass



	R109
	3Z6675-10
	RESISTOR: 75,000 ohms + 10%; 2 w.
	Screen supply



	R159
	3Z4608
	RESISTOR: 100,000 ohms + 10%; 1 w.
	Screen shunt



	C117
	3DA3-6
	CAPACITOR: 0.003 mf, 800 volts; direct current.
	Screen bypass





*R158, L122, C148, R111, R161, C119, C120, L121 and R112, which appear on the doubler (V103) schematic, are repeated from the power amplifier schematic. These values will be found in the parts list (page 65) for the power-amplifier stage.

Note. Capacitors 106, 118, 115, 119, 152, 156, 114, 116, 120, 157, 153, 125 to 186 inclusive, furnished as part tuner assembly.

[image: Figure, page 55]

Figure 25. Radio Transmitter BC-684—(*), doubler V108, schematic diagram.



50. Parts List for Power-Amplifier Stage VI04 (fig. 26)

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

[image: Figure, page 58]

Figure 26. Radio Transmitter BC-684—(*), power amplifier V104, schematic diagran.



51. Parts List for Antenna Circuit (fig. 27)?

*L110, L120, and C124, which appear on the antenna schematic, are repeated from the power- li matie. These values will be found in the parts list (page 65) for the power-amplifier stage. 2 ai

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

[image: Figure, page 59]

Figure 27. Radio Transmitter BC- 884—(*), antenna circuit, schematic diagram.



52. Parts List for First Audio Amplifier Stage (fig. 28)










	ayabel
	go teoh ag '
	Name of part and description
	Function




	T101
	2C6494A/T2
	AUDIO INPUT TRANSFORMER: (si-1005).
	Microphone input



	R115
	3Z4550
	RESISTOR: 100,000 + 10%; % w.
	Grid loading



	C138.1

& 138.2
	38DA100-—28
	CAPACITOR: two sections; cath. 0.1 mf; 600

volts direct current.
	Carbon microphone coupling



	R117
	3Z4531
	RESISTOR: 50,000 ohms + 10%; % w.
	Grid filter



	C137
	3DA500-27
	CAPACITOR: 0.5 mf, 600 volts direct current.
	Grid bypass



	J102
	2Z5575
	JACK with nickel plate sleeve.
	Carbon microphone



	R120
	3Z6020-9
	RESISTOR: 200 ohms + 10%; 1 w.
	Carbon microphone series



	C140 —
	2C6494A/C6
	ELECTROLYTIC

CAPACITOR:

30 mf, 500

volts direct current.
	Carbon microphone filter



	R121
	3Z6010-18
	RESISTOR: 100 ohms + 10%; % w.
	Carbon microphone filter



	C141
	8DA500-27
	CAPACITOR: 0.5 mf, 600 volts direct current.
	Plate coupling



	R151
	3Z4608
	RESISTOR: 100,000 ohms + 10%; 1 w.
	Plate supply



	R123
	3Z6610-11
	RESISTOR: 10,000 ohms + 10%; 1 w.
	Plate filter



	C1422
	3DA100-28
	CAPACITOR:

two-section

0.1 mf, 600 volts

direct current.
	Plate bypass



	R122
	3Z6725-5
	RESISTOR: 250,000 ohms + 10%} 1 w.
	Screen supply



	R136
	3Z4540
	RESISTOR: 30,000 ohms + 10%; 4% w.
	Screen shunt



	C139
	3DA500-27
	CAPACITOR: 0.5 mf, 600 volts direct current.
	Screen bypass



	C145
	3DB2-21
	CAPACITOR: 2 mf, 1,000 volts.
	Plate supply filter
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Figure 28. Radio Transmitter BC_ 684—(*), first a-f amplifier V105, schematic diagram.



53. Parts List for Second Audio Amplifier Stage (fig. 29)










	Ref symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	R125
	3Z4528
	RESISTOR: 5,000 ohms + 10%; 4% w.
	Grid return



	R124
	3Z4529
	RESISTOR: 10,000 ohms + 10%; "4% w.
	Grid filter



	C142.1
	3DA100-28
	CAPACITOR: 0.1 mf, 600 volts; direct current.
	Grid bypass



	T102
	266494A/T3
	AUDIO OUTPUT TRANSFORMER:

(so-1006).
	Audio output



	P101
	2Z288-3
	POTENTIOMETER:

50,000 ohms
	Sidetone control



	R156
	3Z6003-4
	RESISTOR: 30 ohms + 10%; 1 w.
	A-f load



	R128
	3Z4529
	RESISTOR: 10,000 ohms + 10%; 2w.
	Sidetone dropping



	R126
	3Z6675—-10
	RESISTOR: 75,000 ohms + 10%; 2 w.
	Sidetone supply



	C143
	3DA500-27
	CAPACITOR: 0.5 mf, 600 volts direct current.
	Screen bypass
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NOTE:


	1. ALL VOLTAGES AND RESISTANCES ARE MEASURED FROM 'DESIGNATED POINTS TO FRAME OF TRANSMITTER.

	2. ALL VOLTAGE AND RESISTANCE READINGS ARE TAKEN WITH NO BATTERY CONNECTED, DYNAMOTOR IN PLACE, "ON-OFF" SWITCH "ON", "REC-TUNE-OPERATE® SWITCH ON "OPERATE", AND ALL VACUUM TUBES IN PLACE.

	3. ALL VOLTAGE AND RESISTANCE MEASUREMENTS TAKEN WITH A 1,000 OHM-PER-VOLT METER.

	4. NC NOT CONNECTED. TL 1827!





SECTION IX — SUPPLEMENTARY DATA


54. Parts Identification .

—-B, and —BM. The following illustrations are provided to aid in identifying and servicing the various com ponent parts of Radio Transmitters BC-684—A,
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Figure 30b. Radio Transmitter BC-684—(*), isometric showing removal of push-button assembly.
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Figure 31. Radio Transmitter BC-634—(*), isometric showing removal of main gang capacitor.
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Figure 33. Radio Transmitter BC—684—(*), isometric showing removal of individual push-buttons.








	
	REMOVAL OF POWER AMPLIFIER VIO3

TUNING CAPACITOR



	
	SEQUENCE OF OPERATIONS



	
	OPERATION




	ae
	re

UNSOLDER WIRE



	{3
	| 2 | REMOVE TWO

(2) SCREWS & WASHERS



	
	[REMOVE TWO (2) SCREWS & WASHERS












	REMOVAL

OF
	




	ANTENNA COUPLING SUPPORT
	



	SEQUENCE

OPERATIONS

OF
	



	OPERATION
	



	REMOVE PUSH BUTTON SELECTOR

FROM CHASSIS AS DESCRIBED IN

SECTION WIII- FIGURE 30
	



	| 5 | REMOVE FOUR (4) SCREWS & WASHERS
	



	| 6 | UNSOLDER TWO (2) WIRES BEHIND PART C
	TL 18280





Figure 32. Radio Transmitter BC-684—(*), isometric showing removal of parts from push-button assembly.
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	PARTS LIST



	
	POWER AMPLIFIER COIL




	
	ANTENNA COUPLING COIL



	
	Cc GEAR FOR POWER

AMPLIFIER SLUG UNIT



	1)
	ANTENNA COIL TUNING KNOB
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Figure $4. Radio Transmitter BC-—684—(*), isometric showing removal of power amplifier and antenna coupling coil.
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TL 18283

Figure 35. Radio Transmitter BC-684—(*), isometric showing removal of thermocouple.

[image: Figure, page 68]

Figure 87. Radio Transmitter BC-684—(*) , isometric showing removal of coaxial cables and wires from power input plug PG101.

Figure 38. Radio Transmitter BC—684—(*), removal of water assembly and drive solenoid from relay S104.

TL 18296
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Figure 43. Radio Transmitter BC-—684-—A, control circuit schematic.
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Figure 44. Radio Transmitter BC-684-B, control circuit schematic.
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Figure 45. Circuit differences between Radio Transmitters BC—684—-B and —BM.
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Figure 36. Radio Transmitter BC—684—(*), isometric
showing removal of erystal compartment.
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