
T. O. 31R2-3SCR399-21 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

T 11-826 
TO 31R2-3SCR399-21 

*C 4 

RADIO TRANSMITTERS BC-610-E, -F, -G, -H,-I AND RADIO 

TRANSMITTER T-213/GRC-26 AND ANTENNA TUNING UNITS 

BC-939-A AND -B 

TM 11-826 
TO 31R2-3SCR399-21 
CHANGES NO. 4 

TM 11-826/TO 31R2-3SCR399-21, 8 Octo- 

ber 1952, is change as follows: 

The following information (as added by C 2) 

changes TM 11-826/TO 31R2-8SCR399-21 so 
that the manual also applies to the following 
equipments: 

Serial Nos. Nomenclature Order No. 

Radio Transmitter 2521-Phila-54.................... 1 through 58 

BC-610-H. 

DEPARTMENTS OF THE ARMY 

AND THE AIR FORCE 

WASHINGTON 25, D. C., 24 October 1960 

Page 1 (as changed by C 2). Add the follow- 

ing note at the beginning of chapter 1. 
Note. Radio Transmitter BS-610-H procured on Order 

No. 25210-Phila-54, is similar to Radio Transmitter BC- 

610-H (late models) and Radio Transmitter BC-610-I 

covered in TM 11-826/TO 31R2-3SCR399-21, except for 

certain minor differences which are covered in . these 

changes. 

Page 17. (as changed by C 2) figure 14. 

Under Tube V16, change R-F-PA 250” to 

read: R-F PA 250th. 

Page 28. 

Table IV.1 (as added by C 2) Tuning Chart for Transmitting Tuning Umit TU-49 (Order No. 25210-Phila-54) 

Tuning controls 

Operating freq | Xtal freq Coil unit 
(Ke) P.A. PLATE | Band switch 

M.O. DOUB. | INT. AMP. TUNING position Coupling 

25 Zee. (48) 4.2 

Antenna Tuning Unit BC-939-(*) 

Loading 

*These changes supersede C 2, 16 November 1955, and C 3, 5 January 1959; and so much of DA Supply 

Manual SIG 7 & 8 BC-610, 17 July 1957, including C 2, 12 July 1960, as pertains to first echelon items. 
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Page 33, paragraph 21 (as changed by C 3). 

Add the following note after 7. 

Notc. Some hermetically sealed P. A. PLATE current 

meters have a small negative off-scale reading, because of 

electrostatic deflection. This deflection is noticeable only 

when there is no current flow in the meter circuit and does 

not affect the accuracy of the meter when actual current 

flow is indicated. 

Page 49, paragraph 45a (as changed by C 2). 

In the third line, delete the second word ‘‘mo.”’ 

Add the followin to the first sentence: or as 

a variable-frequency, electron-coupled Hartley 

oscillator. 
Page 68, figure 45 (as changed by C 2). 

Add the following at the end of the note 2: 

AND WITH SERIAL NUMBERS 1 

THROUGH 58 ON ORDER NO. 25210—PHILA 

—54: 

Page 68, figure 46 (as changed by C 2). 

Delete the connecting wire between terminal 

8 of TS13 and terminal 12 of TS11. Add a con- 

necting wire between terminal 8 of TS13 and 

terminal 4 of TS13. Delete the dot which indi- 

cates a connection between terminals 1 and 4 

of TS14. 

Page 68, figure 46 (as changed by C 38). 

Add the following to the notes: 
3. ON TRANSMITTERS MODIFIED IN AC- 

[HIGH VOLTAGE PROTECT} NORMAL 
SWITCH SW4 SHOWN IN 

NORMAL} POSITION 

WIRE 
REMOVED 

R37 

+ i) 3 

i 

NOTE: HEAVY LINES DENOTE 
MODIFICATION. TE (te 

Fi TM826-C3-1 

Figure 46.1 Modification of higl-voltage protect circuit in 

F.G, H, and T-213/GRC-26 transmitters (MWO SIG 

11-826-1). 

CORDANCE WITH MWO SIG 11-826-1. C 1. THE 

SW4 CIRCUIT IS CHANGED AS SHOWN _ IN 
FIGURE 46.1. 

Page 68, figure 46.1 (as added by C 8). 

Page 69, paragraph 57b(1) (pagel of C 1). 
(as further changed by C 3). 

Page 69, paragraph 57b(1) (page 1 of C 1). 

Change the first sentence to: In the I model 

and the late H model (fig. 45) and in all F, G, 

early H, and T-213/GRC-26 model transmit- 

ters which have been modified in accordance 

with MWO SIG 11-826-1 including Changes 

No. 1 (fig. 46.1), resistor R37 is in series with 

the ac line to transformer T6. 

Page 84, figure 62 (as changed by C 2). 

Sockets V10 and V11,-pin 3. Change “4800 

TO TS2 TERM. 1” to read: 4800 TO TS2 

TERM. 4. 

Socket V13, pin. 2. Change the resistance 

reference to read: 0. 

Socket V13 pin 5. Change the resistance 

reference to read: 56K. 

Socket V14, pin 5. Change the resistance 

reference to read: 45K. 

Socket V8, pin 5. Delete “O V” and insert: 

See note 10. 

Add the following to the “NOTES” on figure 

62: 

10. GRID VOLTAGE MEASUREMENT MUST BE 

MADE AT JUNCTION OF R1 AND CHI, VOLT- 

AGES SHOULD Ss Bie B EMDWiE Ng —3o0mn Ven ND 

—50 V. 

Page 87, table XIII (as changed by C 2). 

In the “Measured from” column, add the fol- 

lowing at the end of the last item: and serial 

No. 1 through 58 (Order No. 25210-Phila-54). 

Page 95, paragraph 68 (as changed by C 8). 

Add the following after c: d. On E, F, and G 

model transmitters, replace any defective R21 
and R22 resistors with 47-ohm, 2-watt resist- 

ors, Federal Stock Number 5905—-247-9327. 

Page 144, figure 77 (as changed by C 2). 

Indicate a wire connection at the second wire 

of five wires between FS3 20A and LM4. 

Page 144, figure 81 (as changed by C 2). 

Capacitor C14. Change the capacitance from 
56 to 330. 

Resistors R21 and R22. Change the resist- 

ance from 51 to 47. 

Add the following at the end of note 3: AND 

SERIAL NUMBERS 1 THROUGH 58 ON 

ORDER NO. 25210-PHILA-54. 
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Change the caption to read: Radio Trans- 

mitter BC-610-I and Radio Transmitter 

BC-610-H, serial No. 821 through 972 

(Order No. 3078—Phila—51), and serial No. 

1 through 58 (Order No. 25210-Phila—54), 

schematic diagram. 

Page 148, figure 87 (as changed by C 2). 

Change the reference at terminal 10 of TS2 

TOP VIEW to read: TO SW2. Add the follow- 

ing at the end of the note: AND WITH SERI- 
AL NUMBERS 1 THROUGH 58 ON ORDER 
NO. 25210-Phila-54. Change the caption to 
read: Radio Transmitter BC-601-I and Radio 
Transmitter BC-610-H, serial No. 821 through 
972 (Order No. 3078—Phila—51), and serial No. 
1 to 58 (Order No. 25210-Phila-54), practical 
wiring diagram. 

Page 107 (page 4, C 1). 

APPENDIX II 

MAINTENANCE ALLOCATION CHART 

(Added) 

1. General 
a. The maintenance allocation chart assigns 

maintenance functions and repair operations 
to be performed by the lowest appropriate 
maintenance echelon. 

b. Columns in the maintenance allocation 

chart are defined as follows: 

(1) Part or component. Only the nomen- 

clature or standard item name is 

shown in this column. Additional de- 

scriptive data are included only where 
clarification is necessary to identify 

the part. Components and parts com- 
prising a major end item are listed 
alphabetically. 

(2) Maintenance function. This column 

indicates the various maintenance 

functions allocated to the echelon ca- 

pable of performing the operations. 
These are defined as follows: 

(a) Inspect. To verify serviceability 
and to detect incipient electrical or 
mechanical failure by scrutiny. 

(b) Replace. To substitute serviceable 
assemblies, subassemblies, and 

parts for unserviceable components. 
(c) Repair. To restore to a serviceable 

condition by replacing unservice- 
able parts or by any other action 

required, utilizing equipment and 

skills available, to include welding, 

grinding, riveting, straightening, 

adjusting, etc. 

(d) Rebuild. To restore to a condition 

comparable to new by disassembling 

the item to determine the condition 

of its component parts and reas- 
sembling it with serviceable, re- 

built, or new assemblies, subas- 

semblies, and parts. 

(3) Ist, 2d, 3d, and 4th echelon. The sym- 

bol X indicates the echelon respon- 
sible for performing that particular 
maintenance operation, but does not 

necessarily indicate that repair parts 
will be stocked at that level. Echelons 

higher than the echelon marked by 

X are authorized to perform the in- 
dicated operation. 

(4) Tools required. This column indicates 

codes assigned to each individual tool 

equipment, test equipment, and main- 
tenance equipment referenced. The 
grouping of codes in this column in- 

dicates the tool, test, and maintenance 

equipment required when performing 
the maintenance function. 

(5) Remarks. Entries in this column will 

be utilized when necessary to clarify 

any of the data cited in the preceding 
columns. 

c. Columns in the chart allocating tools for 

maintenance functions are defined as follows: 

(1) Tools required for maintenance func- 

tions. This column lists tools, test, and 

maintenance equipment required 

when performing the maintenance 
functions. 

(2) 2d, 3, and 4th echelon. A dagger (7) 

symbol indicates the echelons allo- 

cated the facility. 
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(3) Tool code. This column lists the tool 

code assigned. 

2. Maintenance by Using Organizations 

When this equipment is used by signal serv- 

ice organizations organic to theater head- 

quarters or communication zones to provide 
theater communications, those maintenance 

functions allocated up to and including fourth 
echelon are authorized to the organization op- 

erating this equipment. 

3. Mounting Hardware 

The basic entries of the maintenance alloca- 

tion chart do not include mounting hardware 

such as screws, nuts, bolts, washers, brackets, 

clamps, etc. 
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APPENDIX Iil 

BASIC ISSUE ITEMS 

(Added) 

1. Scope 

a. This appendix lists items supplied for in- 
itial operation and for running spares. The 
list includes tools, accessories, parts, and ma- 

terial issued as part of the major end item. 
The list includes all items authorized for basic 
operator maintenance of the equipment. End 
items of equipment are issued on the basis of 
allowances prescribed in the equipment author- 
ization tables and other documents that are a 
basis for requisitioning. 

b. Columns are as follows: 

(1) Source, maintenance, and 

ability code. (Not used). 

(2) Federal stock number. This column 

lists the 11-digit Federal stock num- 

ber. 

recover- 

(3) Designation by model. A dagger (+) 
indicates the model in which the part is used. 

(4) Description. Nomenclature or the 
standard item name and brief identi- 

fying data for each item are listed in 

this column. When requisitioning, en- 

ter nomenclature and description on 
requisition. 

(5) Unit of issue. The unit of issue is the 

supply term by which the individ- 

ual item is counted for procurement, 
storage, requisitioning, allowances, 

and issue purposes. 

(6) Expendability. Expendable items are 
indicated by the letter X; nonex- 

pendable items are indicated by NX. 

(7) Quantity authorized. Under “Items 

Comprising an Operable Equipment” 
the column lists the quantity of items 

supplied for the initial operation of 
the equipment. Under “Running 

Spares and Accessory Items”, the 

quantities listed are those issued in- 

itially with equipment as sparts parts. 

The quantities are authorized to be 

kept on hand by the operator for 

maintenance of equipment. 

(8) Illustrations. The “Item No.’’ column 

lists the reference designations that 

appear on the part in the equipment. 
These same designations are also used 

on any illustrations of the equipment. 
The “Figure No.” column lists the 

figures in which the items appear. 

— 

2. Critical Items 

A zero slash (¢) in the description column 

indicates items that are expected to fail during 
the first year; also items that will make the 

equipment inoperative if they fail. 

3. Dustproofing Kit Note 

Organizations entering or contemplating en- 

tering areas where damage may result to 

equipment because of entrance of dust, insects, 

and other foreign matter should request per- 
mission from the Chief Signa! Officer to apply 
MWO 11-5820-324-30/1. 

4. References 

Additional instructions concerning mainte- 

nance of this equipment are contained in the 
followig DA Supply Manuals. 

SIG 7 & 8 TU-47 Transmitter Tuning Unit 

TU-47 

SIG 7 & 8 TU-48 Transmitter Tuning Unit 

TU-48 

SIG 7 & 8 TU-49 Transmitter Tuning Unit 

TU-49 

SIG 7 & 8 TU-50 Transmitter Tuning Unit 

TU-50 

SIG 7 & 8 TU-51 Transmitter Tuning Unit 

TU-51 

SIG 7 & 8 TU-52 Transmitter Tuning Unit 

TU-52 

SIG 7 & 8 TU—d3 Transmitter Tuning Unit 

TU-53 

SIG 7 & 8 TU-54 Transmitter Tuning Unit 

TU-54 
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C1, TM 11-826 
TO 16—-40BC610-6 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

RADIO TRANSMITTERS BC-610-E, -F, —G, -H, -I AND RADIO 
TRANSMITTER T-213/GRC-26 AND ANTENNA TUNING UNITS 

BC-939-A AND -B 

C 1, TM 11-826 

TO 16-40BC610-6 

TM 11-826/TO 16-40BC610-6, 8 October 1952, 

is changed as follows: 

Figure 31. Resistor R39, 1 meg, is added between 
the negative terminal of P.A. PLATE meter M2 

and the meter case. The following note is added: 

4. Resistor R39 is added to the I model on 

Orders Nos. 3357-Phila-52 and 25679-Phila—53. 

49. P-a Stage 
(fig. 31) 

* * * * * 

b. 1. (Added) In Radio Transmitter BC-610-I 

on Orders Nos. 3357-Phila-52 and 25679-Phila-53, 
resistor R39, 1 meg, has been added between the 
negative terminal of P.A. PLATE meter M2 and 
the meter case. Resistor R39 allows the static 
charge to drain off the meter, thus stabilizing it 

when the hv is turned on with no excitation 
applied to the final pa. 

* * * * * 

Figure 34. Resistor R39, 1 meg, is added between 

the negative terminal of P.A. PLATE meter M2 

and the meter case. The following note is added: 

4. Resistor R39 is added to the I model on 

Orders Nos. 3357-Phila-52 and 25679-Phila-53, 

Figure 40. Resistor R39, 1 meg, is added between 
the negative terminal of P.A. PLA'TE meter *{2 

and the meter case. The following note is added: 

7. Resistor R39 is added to the I model on Orders 

No. 3357-Phila—52 and 25679- Phila-53. 

56. Control Circuits 
(figs. 45, 46, and 47) 

* * * * * 

d.C. W.-PHONE Switch SW7. C.W.-PHONE 

Switch * * * V3 and V4. When switch SW7 is 

TAGO 2747A—Jan, 270471°—54 

DEPARTMENTS OF THE ARMY AND 
THE AIR FORCE 

WasuineTon 25, D.C., 20 January 1954 

in the C. W. position, relay RY3 is de-energized 
and one pair of contacts short-circuits the second- 

ary winding of modulation transformer T9; the 
other pair of contacts removes the operating bias 

from the class B modulator tubes and causes cutoff 
bias to be supplied. One pole on * * * plate- 
power transformer T6. 

Figure 45. The connection between terminal 8 
of TS13 and terminal 12 of TS11 is deleted. A 
connection is added between terminal 8 of TS13 
and terminal 4 of TS13. 

57. Overload and Protection Circuits 
(figs. 45, 46, and 47) 

The overload and * * * surges or overloads. 

* * * * * 

b. HIGH VOLTAGE PROTECT Switch SW 4. 

HIGH VOLTAGE PROTECT * * * of the 

transmitter: 

(1) In the I model and the late H model 

(fig. 45), resistor R37 is in series with 
the a-c line to transformer T6. When 

switch SW4 * * * supply to normal. 

* * * * * 

60. Test Equipment Required for Troubleshoot- 
ing 

The test equipment * * * also are listed. 

Test equipment Technical manual 

Electron Tube Test Set TY-7/U___. TM 11-5083 

Moultiinetervic—o52/ U2 semen. | TM 11-5527 

Ammeter [S-76 | 

Oscilloscope OS—8/U___----.------ NAYSHIPS 91, 272 

* * * * * 



63. Voltage Measurements 
* * * % * 

b. Test Set-Up. Whenever voltage measure- 
ments * * * is as follows: 

(1) Connect a dummy antenna to the trans- 

mitter. The dummy antenna is a 73-ohm 

noninductive, 400-watt resistor (fig. 72). 

* * * cd * 

Warning: The h-v power * * * in this trans- 
mitter. Contacting the hich voltage present in 

Radio, Transmitter BC-81C-(*) can be fatal. 

When making this * * * someone else present. 

* * * * * 

76. Test Equipment Required for Final Testing 
(Superseded) 

The instruments needed for testing the repaired 
transmitter are listed below: 

a. R-F Ammeter. The meter should be of the 
thermocouple type with a range of 0 to 5 amperes. 
It is used to measure the power output of the 

transmitter. Use Ammeter IS—76 or equivalent. 
b. Oscilloscope. Cathode-ray Oscilloscope OS5- 

8/U or equivalent may be used to measure the 
modulation percentage of the transmitter. 

c. Audio Oscillator. The audio oscillator must 
be capable of producing a 400-cvele output of .30 

volt. Use Audio Oscillator TS-382A/U or equiva- 
lent. 

d. Dummy Antenna. 
consists of a noninductive 

resistor 

e. A-c Electronic Voltmeter. This equipment. is 
used to measure the audio input voltage from the 

The dummy antenna 

73-ohm, 400-watt 

Table XV. 

Frequency range (mc) Tuning unit Coil unit 

Dit od Oe ee ee ee eee ae ee TU-47 C-387-B 

DH TaI Ha ech tap Ae bmi os eae eR sh Re oo TU-48 C-387-B 

SAG Onde eee Ri ree ne dare Sent es TU-49 C-387-B 

4) £0 7 RS eed os ee ee cen TU-50 C-388-A 

EV BCAA 32,2 Sn lp ect anced a coy Sp i TU-51 C-389-A 

GAS CORR eL Sens Sees RI epee TU-52 C=390-A 

Rito 2 Ge Se ee a kerr a oe TU-53 C-447 

NPPAPR Ro Wes ek ine a Soe SEES Pl ook a es TU-54 C-448 

14S tor Se eee ees eee et ee TU-54 C-449) 

TO. 31R2-3SCR399-21 

audio oscillator. Use Electronic Multimeter 
ME-6/U or equivalent. 

f. Key. A key, such as Key J-—37, is needed to 

key the transmitter during the cw power output 
test. 

g. Speech Amplifier BO-614-(*). The speech 

amplifier is used in the modulation tests of the 
transmitter. 

77. Power Output and Modulation Tests 
* * * * * 

b. Preparation for Testing. To measure the 
* * * Proceed as follows: 

* * * * * 

(3) (Superseded) Couple the transmitter out- 

put to the vertical deflection plates of the 
oscilloscope by means of a pick-up coil. 
This is done by using a spare coil unit to 
match the coil unit in use in the trans- 

mitter. Connect a 10- to 100-yuf vari- 

able capacitor across the ends of the 

coil. The coil link is connected to the 

oscilloscope by means of a twisted-pair 
line. 

a * * * ine 

c. Power Output Test for C-W Transmission. 

* * * * * 

(2) Maximum c-w power * * * external r-f 

ammeter. When a 73-ohm dummy an- 
tenna is used, the required power outputs 
are obtained when the r-f output cur- 

rents are as specified in table XV. 

* * 5 * % 

(Superseded) Power Output and Modulation Capahility 

R-f outyut current (amperes) 
Ontont, ere ee oe a We OF a 

Péwer OoW2|T E noe PHONE PHONE 
lated) CiW. (unmo1du- (65% modu- 

lated) late 1) 

400 300 2. 25 1. 95 2. 15 

400 300 ?4, 245) 1. 95 2elo 

400 300 2. 25 1. 95 Pa. Ws 

400 3800 Pa, DAs. 1. 95 Pd, WES 

400 300 22s Pa 1. 95 SNE 

400 300 22, OSs 1. 95 Pb, WS) 

300 250 1. 95 1. 69 1. 84 

275 200 1. 80 1. 56 1. 70 

275 200 1. 80 1. 56 1. 70 

TAGO 2747A 



e. Modulation Capability. 
* * # * * 

(2) Insert the audio oscillator plug into jack 
J102 on Speech Amplifier BC-614-(*). 
Have the audio oscillator turned off. 

* * * * * 

(7) (Superseded) Since the height of the 
carrier pattern depends on the number 

of turns in the pick-up coil, it may be 
increased or decreased by tuning the 
variable capacitor connected across the 

coil. 
% * * * * 

(9) Adjust the audio oscillator for a frequency 
of 400 cycles, and turn it on. 

(10) (Superseded) Measure the audio input 
vollage from the audio oscillator to 
Speech Amplifier BC-614-(*), using 

Electronic Multimeter ME-6/U 
(11) Adjust the audio oscillator for an initial 

output of .15 volt. 
* * * * * 

(13) Sixty-five-percent modulation is required 
for satisfactory operation of the trans- 
milter. 

(14) At 65-percent modulation, the r-f cur- 
rent. in the external test ammeter will 

increase approximately 10 percent above 

the unmodulated value that was obtained 
in the preceding test; it should equal at 

least the r-f output current specified in 
table XV for modulated phone power 
output. 

(15) If the value specified in table XV is not 
obtained with .15-volt output from the 

audio oscillator, increase the output of 

the audio oscillator up to .30 volt, and 

set. the speech amplifier control near 

maximum to obtain the specified value. 

* * * * * 

(17) The maximum heicht of the modulated 

wave (H1, fig. 73) as seen on the oscillo- 
scope should be 1.65 times as great as 

the height (H2) of the unmodulated 
wave. This indicates a modulation of 
65 percent. 

(18) If the modulated phone power output 

reading equals that specified in table XV, 
and if, with an audio oscillator output of 
380 volt, wave height H1 is 1.65 times as 
high as wave height H2, without distor- 

TAGO 2747A 

T.O. 31R2-3SCR399-21 

tion, then the performance of the trans- 
mitter is satisfactory. 

ts * * a * 

73 OHM 400 WATT 
NONINOUCTIVE 
RESISTOR 

RF AMMETER 
0-5 AMPERES 
THERMOCOUPLE 
TYPE 

TO RADIO TRANSMITTER 
BC -610-(%) RF OUTPUT 
TERMINALS 

10-100 UUF 

VARIABLE 

CAPACITOR 

USE SPARE COIL UNIT TO 

MATCH COIL UNIT IN TRANSMITTER 
AND COUPLE NEAR OUMMY LOAD 

i 

TO VERTICAL 
DEFLECTION 
PLATES 

OSCILLOSCOPE 

8 UF CAPACITOR 

100 OHM 

2 WATT 

NONINOUCTIVE 

RESISTOR 

9 @.0 
AUDIO 

OSCILLATOR 

CONNECT PHONE PLUG 

AS INDICATED ANO 

PLUG INTO CARBON 

MIC.1 JACK yIO2 

ON SPEECH AMPLIFIER 

BC-614-(x) 

KEY J-37 

PLUG INTO KEY 

JACK JIiOl ON SPEECH 
AMPLIFIER BC -614-() 

TM 826 -CI-1 

Figure 72. (Superseded). Test equipment connections. 

3 
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APPENDIX Il 

IDENTIFICATION TABLE OF PARTS 
(Rescinded) 

Figure 76. The connections between terminals 
9 and 11 of plug PLA are interchanged. 

Figure 81. Resistor R39, 1 meg, is added 
between the negative terminal of P.A. PLATE 

meter M2 and the meter case. The following note 
is added: 

5. Resistor R39 is added to the I model on 
Orders Nos. 3357—Phila-52 and 25679-Phila-53. 

|AG 413.44 (7 Jan 54)| 

Figure 97. The connection is deleted between 
terminals 6 and 8 on terminal strip TS13, and a 
connection is added between terminals 4 and 8 of 
TS13. Resistor R39, 1 meg, is added between the 
negative terminal of meter M2 and the meter case. 
The following note is added: 

1. Resistor R39 is added to the I model on 
Orders Nos. 3357—Phila—52 and 25679-Phila-53. 
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WARNING 

HIGH VOLTAGE 

is used in the operation 

of this equipment. 

DEATH ON CONTACT 

may resalt if personne! fail 
to observe safety precautions. 

Be careful not to contact high-voltaze connections or 115-volt mpuit 

connections when imstalling or operating ths equipment. 
When workmg mside the equipment, after the power has been turned 

off, always short-circuit the high-voltage capacitors. 

EXTREMELY DANGEROUS POTENTIALS 

exist in the followme units: 
Antenna Tunmg Unit BC—939-(*) 
Radio Transmitier BC_610-(*) 
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RESCUE. 

In case of electric shock, shut off the high voltage 

at once and ground the circuits. If the high voltage 

cannot be turned off without delay, free the victim 

from contact with the live conductor as promptly as 

possible. Avoid direct contact with either the live 

conductor or the victim’s body. Use a dry board, dry 

clothing, or other nonconductor to free the victim. 

An ax may be used to cut the high-voltage wire. Use 

extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 

a. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 

the base of the brain. If the shock has not been too 

severe, the breath center recovers after a while and 

normal breathing is resumed, provided that a suf- 

ficient supply of air has been furnished meanwhile 

by artificial respiration. 

b. The victim is usually very white or blue. The 

pulse is very weak or entirely absent and uncon- 

sciousness is complete. Burns are usually present. 

The victim’s body may become rigid or stiff in a 

very few minutes. This condition is due to the action 

of electricity and is not to be considered rigor mor- 

tis. Artificial respiration must still be given, as sev- 

eral such cases are reported to have recovered. The 

ordinary and general tests for death should never 

be accepted. 

TREATMENT. 

a. Start artificial respiration immediately. At the 

same time send for a medical officer, if assistance is 

available. Do not leave the victim unattended. Per- 

form artificial respiration at the scene of the acci- 

dent, unless the victim’s or operator’s life is endan- 

gered from such action. In this case only, remove 

the victim to another location, but no farther than 

is necessary for safety. If the new location is more 

than a few feet away, artificial respiration should 

be given while the victim is being moved. If the 

method of transportation prohibits the use of the 
Shaeffer prone pressure method, other methods of 

resuscitation may be used. Pressure may be exerted 
on the front of the victim’s diaphragm, or the direct 

mouth-to-mouth method may be used. Artificial res- 

Ppiration, once started, must be continued, without 

loss of rhythm. 

b. Lay the victim in a prone position, one arm 

extended directly overhead, and the other arm bent 

at the elbow so that the back of the hand supports 

the head. The face should be turned away from the 

bent elbow so that the nose and mouth are free for 

breathing. 

c«. Open the victim’s mouth and remove any for- 

eign bodies, such as false teeth, chewing gum, or 

tobacco. The mouth should remain open, with the 

tongue extended. Do not permit the victim to draw 

his tongue back into his mouth or throat. 

d. If an assistant is available during resuscita- 

tion, he should loosen any tight clothing to permit 

free circulation of blood and to prevent restriction 

of breathing. He should see that the victim is kept 

warm, by applying blankets or other covering, or 

by applying hot rocks or bricks wrapped in cloth or 

paper to prevent injury to the victim. The assistant 

should also be ever watchful to see that the victim 

does not swallow his tongue. He should continually 

wipe from the victim’s mouth any frothy mucus or 

saliva that may collect and interfere with respira- 
tion. 

e. The resuscitating operator should straddle the 

victim’s thighs, or one leg, in such manner that: 

(1) the operator’s arms and thighs will be ver- 

tical while applying pressure on the small of the 
victim’s back; 

(2) the operator’s fingers are in a natural po- 

sition on the victim’s back with the little finger ly- 

ing on the last rib; 

(3) the heels of the hands rest on either side 

of the spine as far apart as convenient without 

allowing the hands to slip off the victim; 

(4) the operator’s elbows are straight and 
locked. 

f. The resuscitation procedure is as follows: 

(1) Exert downward pressure, not exceeding 
60 pounds, for 1 second. 

(2) Swing back, suddenly releasing pressure, 

and sit up on the heels. 

(3) After 2 seconds rest, swing forward again, 

positioning the hands exactly as before, and apply 

pressure for another second. 

g. The forward swing, positioning of the hands, 

and the downward pressure should be accomplished 

in one continuous motion, which requires 1 second. 

The release and backward swing require 1 second. 

The addition of the 2-second rest makes a total of 4 

TL 15338-D 
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A. CORRECT POSI- 
TION. Operator's el- 
bows straight and 
locked. Victim's face 
turned away from 

bent elbow and rest- 
ing on back of hand. 

B. FORWARD SWING 
AND POSITIONING 
OF HANDS. Little fin- 
ger rests on last rib. 

Cc. DOWNWARD 
PRESSURE. Arms and 
thighs vertical. 

D. REST POSITION. 
Operator releases 
pressure suddenly, 
swings back on 
heels, and rests for 
2 seconds. 

seconds for a complete cycle. Until the operator is 

thoroughly familiar with the correct cadence of the 

cycle, he should count the seconds aloud, speaking 

distinctly and counting evenly in thousands. Exam- 

ple: one thousand and one, one thousand and two, 

etc. 

h. Artificial respiration should be continued until 

the victim regains normal breathing or is pro- 

nounced dead by a medical officer. Since it may be 

necessary to continue resuscitation for several 

hours, relief operators should be used if available. 

RELIEVING OPERATOR. 

The relief operator kneels beside the operator and 

follows him through several complete cycles. When 

the relief operator is sure he has the correct rhythm, 

he places his hands on the operator’s hands without 

applying pressure. This indicates that he is ready to 

take over. On the backward swing, the operator 

moves and the relief operator takes his position. 

The relieved operator follows through several com- 

plete cycles to be sure that the new operator has 

the correct rhythm. He remains alert to take over 

instantly if the new operator falters or hesitates on 
the cycle. 

STIMULANTS. 

a. If an inhalant stimulant is used, such as aro- 

matic spirits of ammonia, the individual administer- 

ing the stimulant should first test it himself to see 

how close he can hold the inhalant to his own nos- 

tril for comfortable breathing. Be sure that the in- 

halant is not held any closer to the victim’s nostrils, 

and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 

he may be given hot coffee, hot tea, or a glass of 

water containing % teaspoon of aromatic spirits of 

ammonia. Do not give any liquids to an unconscious 

victim. 

CAUTIONS. 

a. After the victim revives, keep him LYING 

QUIETLY. Any injury a person may have received 

may cause a condition of shock. Shock is present if 

the victim is pale and has a cold sweat, his pulse is 

weak and rapid, and his breathing is short and 

gasping. 

b. keep the victim lying flat on his back, with 

his head lower than the rest of his body and his 
hips elevated. Be sure that there is no tight clothing 

to restrict the free circulation of blood or hinder 

natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care- 

fully as he may suddenly stop breathing. Never 

leave a resuscitated person alone until it is CER- 

TAIN that he is fully conscious and breathing nor- 

mally. TL 15338-E 
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TM624-204 

Radio Transmitter BC-610-I with Antenna Tuning Unit BC-939-B in position. 
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This manual supersedes TM 11-4057, 21 December 1945, including C 1, 7 March 1949; the portion of TM 11-281, 31 

March 1945, which pertains to theory and field maintenance of Radio Transmitter BC-610-E; and TB SIG 220, 16 March 1949 

CHAPTER 1 

INTRODUCTION 

Section |. GENERAL 

1. Scope 

a. This manual contains instructions for the 
installation, operation, maintenance, and repair of 

Radio Transmitters BC-610-E, —-F, -G, —H, —I; 
Radio Transmitter T-213/GRC-26 (figs. 1 and 2) ; 

and Antenna Tuning Units BC-939-A and —B 
(fig. 3). In addition to these instructions there 

are two appendixes covering a list of references 
and an identification table of parts. 

6. Official nomenclature followed by (*) is used 
to indicate the following models of equipments 

referred to in this manual: 

Amplifier AM-141(*)/MRC: Basic, A, and B 
models. 

Antenna Tuning Unit BC-939-(*): A and B 
models. 

Control Unit C—292(*)/TRA-7: Basic, A, and 
B models. 

Power Unit PE-95-(*): All models. 

Radio Receiver BC—312-(*): All models. 

Radio Receiver BC-342-(*): All models. 

Radio Set AN/GRC-26(*): Basic and A 
models. 

Radio Set AN/MRC-2(*): Basic, A, and B 
models. 

Radio Sets SCR-399-(*) and SCR-499-(*): 
A and B models. 

Radio Transmitter BC-610-(*): E through I 
models and T-—213/GRC-26. 

Rectifier RA-63-(*): Basic, and A through E 
models. 

Speech Amplifier BC-614—(*): E, H, and I 
models. 

Telephone EE-—8—(*): Basic, A, and B models. 

2. Forms and Records 

The following forms will be used for reporting 
unsatisfactory conditions of Army materiel and 
equipment. 

a. DD Form 6, Report of Damaged or Im- 
proper Shipment, will be filled out and forwarded 
as prescribed in SR 745-45-5 (Army) and AFR 
71-4 (Air Force). 

6. DA Form 468, Unsatisfactory Equipment 
Report, will be filled out and forwarded to the 
Office of the Chief Signal Officer as prescribed in 
SR 700-45-5. 

c. AF Form 54, Unsatisfactory Equipment Re- 
port, will be filled out and forwarded to Com- 
manding General, Air Matériel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio, as 

prescribed in SR 700-45-5 and AFR 65-26. 
d. DA AGO Form 11-238, Operator First 

Echelon Maintenance Check List for Signal Corps 
Equipment (Radio Communication, Direction 

Finding, Carrier, Radar), will be prepared in ac- 
cordance with instructions on the back of the 

form. 
e. DA AGO Form 11-239, Second and Third 

Echelon Maintenance Check List for Signal Corps 
Equipment (Radio Communication, Direction 
Finding, Carrier, Radar), will be prepared in ac- 
cordance with instructions on the back of the 
form. 

f. Use other forms and records as authorized. 
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Figure 2. Radio Transmitter BC-610-E with Antenna Tuning Unit BC-939-A in position. 
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Section Il. DESCRIPTION AND DATA 

3. Purpose and Use 

a. Radio Transmitter BC-610—(*) is a medium 
power r-f (radio-frequency) transmitter which will 

transmit a-m (amplitude-modulated) or c-w (con- 
tinuous-wave) signals over a range of more than 
100 miles. The frequency range of the transmitter 
is 2 to 18 mc (megacycles). This frequency range 
is covered by means of eight plug-in tuning units, 
seven plug-in coil units, and a plug-in vacuum 
capacitor. Each tuning unit and associated coil 
unit, or coil unit with capacitor, covers a portion 
of the range. (See table I.) The transmitter 
frequency is controlled by the master oscillator or 
the crystal oscillator, depending upon the position 
of the M.O.-XTAL switch on the tuning unit. At 
frequencies below 8 mc, the power output of the 
transmitter exceeds 400 watts on cw, and 300 

watts on voice or mew (modulated continuous 

waves). The power output is somewhat less at 
the higher frequencies than at the lower ones. 
The transmitter will operate satisfactorily with 

input power of 1,700 to 2,000 watts from a 115- 
volt, 50- to 60-cycle a-c (alternating current) 
source. 

b. Radio Transmitter BC-610-(*) also may be 

used for transmitting RTT (radioteletype) signals 
on an FS (frequency-shift) basis. For this type 
of operation, an external r-f exciter unit is used 
instead of the oscillator section of the transmitter. 
Signals from the exciter unit are connected to the 
oscillator section of the transmitter through the 
crystal socket of the transmitter tuning units. 
The exciter unit shifts the frequency of the trans- 
mitter r-f output in accordance with the TT (tele- 
typewriter) signal input to the exciter unit. 

c. Radio Transmitter BC-610-(*) may be used 
in mobile operation or in a fixed station. A 
doublet antenna, cut to the proper length to. 
match the operating frequency, should be used 
for fixed station operation. For mobile oper- 
ation, a whip antenna and Antenna Tuning Unit 

BC-939-(*) are used. Antenna Tuning Unit 

TM 281-0 3-12 

Figure 3. Antenna Tuning Unit BC-939-B. 
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BC-939-(*) is designed to match the impedance 
of the transmitter p-a (power-amplifier) stage to 
that of the antenna when a whip or long-wire 
antenna is used. The antenna tuning unit con- 
nects to the transmitter by a coaxial cable. A 
meter on the front panel of the antenna tuning 

unit measures r-f current; maximum current indi- 
cates optimum impedance match between the 
transmitter and the antenna. 

4. System Application 

a. General. 

(1) The usefulness of Radio Transmitter 

BC-—610—(*) as a single unit is limited to 
the sending of code (c-w) signals by 
interrupting the r-f carrier. To allow 
different types of intelligence to be placed 
on the r-f carrier, the transmitter must be 
incorporated into a radio system where 
it becomes a basic component, has acces- 

sories, and works in conjunction with 
other major components. 

(2) Generally, this transmitter is used in a 
system which requires communications 
in both directions, therefore necessitating 
receiving equipment. Such systems 
contain a control section. to coordinate 
operation of both the transmitting and 
the receiving gear, and to insure efficient 
and rapid control. 

(3) Radio systems are portions of networks, 

similar to telephone systems, and often 
are used to replace or supplement tele- 

phone systems. The amount of traffic 
a system will carry and the type of intel- 
ligence to be sent are the biggest factors 
in determining the complexity of the 
system. Some systems, for example, will 
handle only c-w signals. Others may 
handle voice, facsimile, or teletypewriter 
signals. It is possible for one system to 
handle several or all of these types of 
communications. 

(4) Radio systems are designed to operate in 

different frequency ranges. Radio Trans- 
mitter BC-610-(*) is used with equip- 
ment operating in a range of 2 to 18 me. 
Examples of radio systems in which 
Radio Transmitter BC-610—(*) is incor- 
porated are Radio Sets SCR-399-(*), 
SCR-499-(*), AN/GRC-26(*), and 
AN/MRC-2(*). Application in each of 

these systems will be described briefly in 
6 through d below. Although these 
Systems are representative of the uses 

of Radio Transmitter BC-610-(*), they 
do not constitute all possible uses. 

b. Radio Set AN/GRC-26(*). 

(1) Radio Set AN/GRC-26(*) is primarily 

intended for RTT communications at 

locations near the front lines. The 

approximate range of the equipment is 
250 miles and operation is either fixed or 
mobile. 

(2) A block diagram of Radio Set AN/GRC- 

26(*) utilizing Radio Transmitter 

BC-610-(*) as a basic component is 
shown in A of figure 4. The output 
frequency of the transmitter is controlled 
by an external FS exciter in accordance 
with the teletypewriter intelligence being 
conveyed. A-m may be placed on the 
carrier of the transmitter simultaneously 
with FS RTT signals. O-w operation is 
possible in emergency. 

(3) Antenna Tuning Unit BC—939-(*) is used 

when it is necessary to match the imped- 
ance in the p-a tank circuit of the trans- 
mitter to that of a whip or a long-wire 
antenna. 

c. Radio Sets SCR-399-(*) and SCR-499-(*). 
(1) Radio Sets SCR-399-(*) and SCR- 

499-(*) are designed for voice or c-w 
communication at locations near the 

front lines. The approximate range is 
250 miles for c-w and 100 miles for voice. 
Both of these radio sets are basically the 
same; Radio Set SCR-399-(*) is used 

as a mobile station and Radio Set 

SCR-499-(*) is used as a fixed station. 
) A block diagram of Radio Sets SCR- 

399-(*) and SCR-499-(*) utilizing Radio 
Transmitter BC-610—(*) as a basic com- 

ponent is shown in B of figure 4. For 
c-w operation, the transmitter is keyed 
with Key J-37 which is cabled through 
Junction Box JB-70-(*)and Speech Ampli- 
fier BC-614—(*) to the transmitter. The 
key also may be plugged into the speech 
amplifier. Voice operation is accom- 

plished by supplying the transmitter 
with audio voltage from the microphone 
through Speech Amplifier BC-614-(*). 

(3) Antenna Tuning Unit BC—939-(*) is used 

when it is necessary to match the im- 
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|. M AND S STAND FOR MARK AND SPACE. 
2. TT STANDS FOR TELE TYPEWRITER. 
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4 C-W STANDS FOR CONTINUOUS -WAVE. TM 626-34 

Figure 4. Simplified block diagram showing application of Radio Transmitter BC-610-(*) and Antenna Tuning Unit 

BC-989-(*) in radio systems. 
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pedance in the p-a tank circuit of the 
transmitter to that of a whip or long- 
wire antenna. 

d. Radio Set AN/MRC-2(*). 

(1) This system is intended primarily to pro- 
vide RTT communications in either net 
or long-range operation. The approxi- 
mate range of this equipment is 1,000 
miles through the use of Amplifier 
AM-141(*)/MRC. 

(2) A block diagram of Radio Set AN/MRC-— 

2(*) utilizing Radio Transmitter BC- 
610—(*) as a basic component is shown in 

C of figure 4. The transmitter is used to 
drive Amplifier AM-—141(*)/MRC which 
provides a power output of 2 kw (kilo- 
watts). The output frequency is con- 
trolled by an external FS exciter in 
accordance with the TT intelligence being 
conveyed. Emergency c-w operation 
with a full 2-kw output is possible in this 
system. 

(3) When Amplifier AM-—141(*)/MRC is dis- 
connected from the system, Radio Trans- 
mitter BC-610-—(*) may be used for voice 

operation. The characteristics of FS 
RTT signals allow am to be placed on the 
carrier of Radio Transmitter BC—610-—(*) 

simultaneously. 
(4) Antenna Tuning Unit BC-939-(*) may 

be used with Radio Transmitter BC-—610- 
(*) when operation without Amplifier 
AM-141(*)/MRC is desired. The an- 

tenna tuning unit will match the im- 
‘pedance in the p-a tank circuit of the 
transmitter to that of a whip or long-wire 
antenna. 

5. Technical Characteristics 

Frequency range______-_- 2.0 to 18 me. 

Circuit ties Se Jee R-f oscillator, buffer-doubler, 

ipa (intermediate-power am- 

plifier), and r-f power am- 

plifier. 

Types of signals trans- C-w, voice, and RTT. 
mitted. 

Distance range: 

CWauic. eee eee 250 miles. 

Voice and RTT__-__- 100 miles. 

Type of modulation______ Amplitude and FS (simul- 

taneously in an emergency). 

Required audio-input 17 volts. 

level. 

Number of tubes________ 16. 

6 

Antennas: 

Fixed station opera- Doublet antenna of proper 

tion. length to match operating 

frequency. Long-wire an- 

tenna with antenna tuning 

unit. 

Mobile operation__._._ Whip-type antenna with an- 

tenna turing unit. 
Power output: 

C-w operation___.._. 400 watts (approximately). 

Voice operation __ ___ 300 watts (approximately). 

Rowerin pu tae === eee 115-volt, 50- to 60-cycle ac, 

1,700 to 2,000 watts. 

Power sourcegeac. . hes Power Unit PE-95-(*) or 

commercial source. 

Weigh tse et 2 401 pounds. 

6. Packaging Data 

a. General. Packaging data relevant to Radio 
Transmitter BC-610—(*) is contained in the re- 

spective over-all system manual of Radio Set 
SCR-399-(*),, SCR-499-(*), AN/MRC-2(*), or 
AN/GRC-26(*). For information concerning the 

packaging of this transmitter in any of the systems 
listed above, refer to the appropriate technical 
manual. Normally, the transmitter is not pack- 
aged separately when used as part of the above 
system; it is bolted to the deck of the transmitting 
shelter and the connecting cables are installed. 

b. HKxport Packaging. When Radio Transmitter 
BC-610-(*) is export packaged it is placed in 
moisture: vapor proof containers and is packed in 

a wooden crate. A cutaway view of the trans- 
mitter packed for export is shown in figure 5. 
The procedure for packing the transmitter is as 
follows: 

(1) Place a waterproof barrier and then a 

moisture-vaporproof barrier on a wooden 
crate base. 

(2) Place the transmitter, with a wooden 
base attached, on top. 

(3) Insert four bolts through the holes on 
the wooden crate base, barriers, and the 
transmitter wooden base. 

(4) Place the gaskets between the barriers 

(at the bolt holes) to seal the barriers. 

(5) Bolt the transmitter to the base. 
(6) Cover all handles, knobs, switches, and 

meters with wadding and hold it in place 
with tape. 

(7) Cover the entire front panel with 1-inch 
thick sheet of wadding. 

(8) Run steel bands between the two wooden 
bases and over the top of the transmitter 
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to strengthen the transmitter to its (11) Raise the outer waterproof barrier over 

wooden base. the top of the transmitter and seal with 
(9) Fill the space between the two wooden waterproof tape. 

bas es with bags of desiccant, such as (12) Build a wooden crate around the trans- 
silica gel. ere 

(10) Raise the imner moisture-vaporproof ; 

barrier over the top of the transmitter (13) Strengthen the wooden crate with steel 
and heat-seal. bands. 

RADIO TRANSMITTER BC-6I10- (x) 

METAL BANDS 

TAPE SEALED 

WOODEN 
SHIPPING 
CRATE 

WATERPROOF 
BARRIER 

MOISTURE-VAPORPROOF SILICA GEL 
BARRIER 

WOODEN BASE 

MOISTURE - 
———-——— VAPORPROOF BARRIER 

é. geen ee a WATERPROOF 
@ “bs f Ss ee See snes us sua ed Z (S Sai BARRIER 

WOODEN 
CRATE BASE 

TM 826-24 

Figure 6. Packaging for export. 
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7. Description of Transmitter 

a. The transmitter assembly is made up of 

three chassis (figs. 6 and 7). The top chassis 

(figs. 8 and 9) is referred to as the r-f deck and 

includes all of the r-f components. The center 

section is called the modulator deck since it con- 

R-F DECK 

pe 
Pr 

Rots 
Hettistin 

MODULATOR 
DEGK 

SW5 

AyG POWER 
INPUT SOCKET 
$06 

POWER SUPPLY 
DECK 

Figure 6. 

tains most of the audio and modulator equipment. 
The bottom chassis includes the h-v_ (high- 
voltage) power supply and overload relay; it is 
called the power supply deck. The three chassis 
are assembled in a sheet steel cabinet with a 

front paael upon which the external controls and 
metering instruments are mounted (figs. 1 and 2). 

R-F GUTPUT 
TERMINALS 

SOCKET 

S0t0 

SOCKET SO5 FOR 
AUDIO INPUT 
FROM SPEECH 
AMPLIFIER 
BO-6i4~ (*} 

TM 826-2 

Radio Transmitter BC-610-I, rear new. 
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Sws 

A-C POWER 
INPUT SOOKET 
$06 

POWER SUPPLY 
DECK 

Figure 7. 

The cabinet is bolted to a shock-mounted base. 
The weight is approximately 400 pounds. 

b. Provision is made on the top of the trans- 
mitter cabinet for mounting Antenna Tuning Unit 
BC-—939-(*) with four wingnuts (fig. 1). The top 
panel of Radio Transmitter BC-610—(*) has two 
doors which provide quick and easy removal and 
replacement of the r-f coil and tuning units. 
Tuning charts, which show the approximate con- 
trol settings for the transmitter tuning units and 
r-f coil units, are located in a pocket on the front 
panel of the transmitter. On Radio Transmitters 

BC-610-H, and -I and T-213/GRC-26, the top 
panel has an entry hole to allow use of a cable 
which feeds the r-f output of a FS exciter to the 

R-F OUTPUT 
TERMINALS 

; 

SOCKET SOS FOR 
AUDIO INPUT FROM 
SPEECH AMPLIFIER 
BC-614-(%)} 

TMA2E-67 

Radio Transmitter BC—610-—E, rear view. 

crystal socket in any one of the tuning units when 

RTT transmission is desired. 

c. The transmitter requires 115-volt, 50- to 60- 

cycle, a-c power. This power is brought from the 
power source by Cord CD-763 and is connected to 
the a-c power plug (SO6) located at the rear of the 

modulator deck (figs. 6 and 7). Audio input to 
the modulator section, and also the keying con- 
nection for cw, are connected to the transmitter 

through plug SO5 which also is located at the rear 
of the modulator deck. In Radio Transmitters 
BC-610-F through -I and T-213/GRC-26, all 
tubes are accessible from the rear of the trans- 

mitter chassis after the rear panel is removed. 

On Radio Transmitter BC-610—E, the tubes on 

9 
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Figure &. Radio Transmitter BC-610-I with top removed; top view of exctter deck. 

TUNING UNITS 

VACUUM CHANNEL 
COIL UNIT CAPACITOR ‘a 

CRYSTAL 
JACK 

TLIiS832 

Figure 9. Radio Transmitter BC-610-E with top removed; top view of exciter deck, 
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the modulator deck and the h-v supply deck are 

accessible when the rear panel is removed, and 
the tubes on the r-f deck are accessible after the 
top panel is removed. 

d. Radio Transmitters BC-610—-E through —-I, 
have r-f output terminals located on the side panel 
of the transmitter (fig. 16). In the E, F, and G 
models, these terminals are used for connection to 

the doublet antenna or to Antenna Tuning Unit 
BC-939-(*). In the H and I models, the r-f 
output terminals are used only for connection to 
the antenna, and a separate connection (socket 
SO10), located below the r-f terminals, is provided 
for feeding the r-f to the antenna tuning unit. 
Radio Transmitter T-213/GRC-26 has a socket 
similar to SO10 in place of the r-f output terminals. 

The removable back cover has entry holes to 

allow connection of cables to sockets SO5 and 
SO6 in all models. 

COIL UNITS 

8. Description of Antenna Tuning Unit 

Antenna Tuning Unit BC-939-(*) (fig. 3) con- 
sists of coils, capacitors, a switch, and a meter 

assembled in a black crackle-finished metal cabinet. 
It is mounted on top of Radio Transmitter 

BC-610-(*) (fig. 2) and is firmly secured to the 
transmitter by means of four wingnuts. 

9. Description of Minor Components 

a. Cord CD-763. Cord CD-763 is used to 
connect the transmitter a-c power input socket 

(SO6) to the a-c power source. This two-con- 

ductor, rubber-covered cord is designed for heavy 
duty usage. 

b. R-F Cou Units. Seven plug-in r-f coil units 
are provided to enable the r-f power amplifier to 

cover the frequency range of the transmitter. 
Each coil unit covers a portion of the range (fig. I0). 

TM826-17 

Figure 10. R-f coil units. 

11 
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TM 826-25 

Figure 11. Transmitter tuning units TU-47 through TU-54. 

c. Transmitter Tuning Units TU-47 Through 

TU-54. Eight plug-in tuning units cover the 
frequency range of the transmitter (fiz. 11). 

Each tuning unit provides tuning over its range 
for the r-f oscillator, buffer-doubler, and inter- 

TM 826-106 

Figure 12. Box BX—34-B. 

12 

mediate power amplifier. Three sockets are pro- 
vided in the transmitter for plugging three tuning 
units in at the same time. A band switch, located 
on the front panel of the transmitter, allows the 
operator to select any of the tuning units. 

d. Box BX-34-R. Box BX-34-B (fig. 12) is 
used to hold the crystals which are to be used with 

the transmitter. The crystals, which are not in 
use, are plugged into sockets built into the bottom 
of the box. This prevents the crystals from 

moving freely and keeps them from being damaged. 

10. Running Spares 

a. A group of running spares is supplied with 

each radio transmitter. Spares are provided for all 
normally expendable items such as tubes, pilot 
lamps, and fuses. The following is a list of running 
spares as provided with Radio Sets AN/GRC-26A 
and AN/MRC-2B: 

1 capacitor, vacuum 55 puf (micromicrofarad), 
—5 ppt +2 ppf. 

1 chart set, calibration. 

1 Coil Unit C-387-D (2 to 3.5 me). 

1 Coil Unit C—388-C (3.5 to 4.5 me). 

1 Coil Unit G-389 -C (4.5 to 5.7 me). 

1 Coil Unit C-390-C (5.7 to 8.0 mc). 

q 
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1 Coil Unit C—447-B (8.0 to 11.0 mc). 

1 Coil Unit C—448-B (11.0 to 14.0 me). 
1 Coil Unit C-449-B (14.0 to 18.0 me). 

6 Fuse FU-50, cartridge, 3-amp, 250-v, 3AG. 
6 fuse, cartridge, 6-amp, 250-v, 3AG. 

6 fuse, plug type, 20-amp, 125-v, screw base. 
6 fuse, plug type, 25-amp, 125-v, screw base. 

1 Lamp LM-27, .25-amp, 6- to 8-v. 
2 lamp, 6—w, 120-v, candelabra screw base. 
2 Transmitter Tuning Unit TU-47 (2.0 to 2.5 

mc). 

2 Transmitter Tuning Unit TU-48 (2.5 to 3.2 

mc). 

2 Transmitter Tuning Unit TU—49 (3.2 to 4.0 
me). 

2 Transmitter Tuning Unit TU-50 (4.0 to 5.0 

mec). 

2 Transmitter Tuning Unit TU -51 (5.0 to 6.35 
me). 

2 Transmitter Tuning Unit TU-—52 (6.35 to 8.0 
mc). 

2 Transmitter Tuning Unit TU-—53 (8.0 to 12.0 
mc). 

2 Transmitter Tuning Unit TU-54 (12.0 to 
18.0 me). 

1 tube, OD3. 
2 tube, 2A3. 
2 tube, 3B28. 

2 tube, 5Z3. 
1 tube, 6L6Y. 
1 tube, 6V6Y. 
2 tube, 807. 

2 tube, 100TH. 
1 tube, 250TH. 

6b. The running spares supplied with the radio 
transmitter might vary with each procurement of 
the transmitter. 

11. Additional Equipment Required 

The additional equipment required for operation 

of Radio Transmitter BC-610-(*) depends on the 
type of service to be performed. More specific 
information may be obtained from the manual for 
an over-all system of which the transmitter is a 
part. In all types of installations, it is necessary 

to have an a-c power source of 110 to 115 volts ac, 
2,000 watts minimum, and an antenna system. 

For fixed operation the antenna should be a doub- 
let, although a Jong wire may be used. For mobile 
operation the antenna must be whip-type. An- 
tenna Tuning Unit BC—939-—(*) must be used when 
operating with either a long-wire or whip antenna. 
The following basic equipment is required for 
voice or c-w operation of the transmitter: 

a. Voice Operation. 

(1) Speech Amplifier BC-—614 -(*) or its equiv- 
alent must be provided to supply the 
modulator section of the transmitter 
with an audio voltage of 17 volts mini- 
mum. 

(2) A cable assembly is needed to connect the 
speech amplifier to the transmitter. 

(3) Carbon Microphone T-17, T-45, or 

equal; or dynamic Microphone T-—50, or 
equal, must be provided for use with the 
speech amplifier. 

b. C-W Operation. Key J-37 or J-45 with 
Cord—201A, or equal, is required. 

(1) The key with Cord—201A will plug into 

the jack marked KEY on the front panel 
of the speech amplifier. 

(2) The key may be used without the speech 
amplifier by connecting it between pins 
2 and 8 of socket SO5 on the transmitter. 

12. Differences in Models 

a. Radio Transmitter BC-610-(*). AU) models 

of Radio Transmitter BC-610-(*) are substan- 

tially the same except for minor external, electrical, 
and mechanical differences. The external appear- 

ance of the F, G, H, I, and T-—213/GRC-26 models 
is similar, and figure 1 may be considered as a 
typical'front panel view of all these models. The 
E model differs in external appearance from the 
later models in that it has a slightly different 
cabinet (fig. 2). Certain components in the 
earlier models have been replaced with JAN-type 
components. Specific differences in circuits and 
components are detailed in the circuit theory 
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chapter (ch. 5) and are illustrated on the over-all 
schematic diagrams of each model (figs. 78 to 83). 

Item 

T.O. 3LR2-3SCR399-21 

Radio Transmitter BC-610-E 

Netersometrwn tod 2 4. 

Finaltuningigiak 220-2. ee 

Chassis interconnection _ _ __ 

Exciter power supply _ .___- 

Transformers and chokes___ 

Switches eee © oe oe 

High-voltage protect func- 

tion. 

The over-all differences between the models of 

the transmitter are given in the chart below. 

Radio Transmitter BC-610-F, -G, -H, -I, and T-213/GC-26 

All meters have zero-adjust screws. 

M1 is a multiscale current indicator 

which reads the plate current of V9, 

the grid and plate current of V10, 

and the grid current of V16 directly. 

Final tank capacitor tuning dial is a 

recessed, illuminated, gear-driven 

dial. 

Chassis and front panel are intercon- 

nected by means of Jones type plugs 

and sockets. 

T4, L1, C16, V12, R4, and R10 are 

located in r-f section; T5 and RY1 

are located in modulator section. 

T6 has a single, tapped primary wind- 

ing. 

SWitis'a SPS Tiswiteh. —_ 242. . seer oe 

SW 4iis a SPs lsewitchos os). eee 

SW12 is a push-button type switch___- 

LM_1 is used to illuminate the final tank 

capacitor dial. 

Resistor R19, a 16-ohm, 600-watt 

heater element, is connected 

series with the primary winding of 

transformer T6 and reduces the 

plate voltage applied to p-a tube V16 

during tune-up operations. 

in | 

All meters are hermetically sealed and have no 

zero-adjust screws. M1 is a single scale cir- 

cuit indicator which reads the same circuit 

currents as the E model. Actual current read- 

ings are those indicated on the meter multi- 

plied by the factor shown at the respective 

switch positions of SW8. 

Final tank capacitor tuning dial is a direct 
coupled type, needing no illumination. 

Chassis and front panel are interconnected by 

means of cables running to terminal boards. 

T4 is located in r-f section; T5, L1, C16, C17, 

V12, R4, and R10 are located in modulator 

section. RY1 is located in the power supply 

section. 

T6 has a dual, tapped primary winding. 

SW1 closes both sides of the input a-c line and is 

a DPST switch. 

SW4 is a DPDT switch. 

SW12 is a momentary-type toggle switch. 

LM1 is omitted. 

In the F, G, T—213/GRC-—26, and early H models, 

SW4 connects the dual primary windings of 

transformer T6 in series during tune-up (PRO- 

TECT) operations, thereby reducing the volt- 
age applied to a p-a tube V16. 

In the I and late H models, resistor R37, an 11- 

ohm 300-watt resistor, is connected in series 

with the primary winding of T6, thereby re- 

ducing the plate voltage applied to p-a tube 

V16. 

b. Antenna Tuning Unit BC-989-(*). 
no electrical difference between the A and B 
models of the antenna tuning unit covered in this 

A slight mechanical difference appears 
on the cabinets, in that the B model has the 

manual. 

14 

There is fasteners for the cabinet in a lower position than 
the A model. 
binding post are slightly different in the two 
models and have separate Signal Corps stock 
numbers. 

Also, the cabinet and antenna 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section 1. SERVICE UPON RECEIPT OF RADIO TRANSMITTER BC-610-{*) 

13. Siting 
(fig. 13) 

a. External Requirements. 

(1) The best location for radio equipment 

depends on the tactical situation and 
local conditions, such as the following: 
need to house the equipment where its 
shelter cannot be seen; type of housing 

Figure 13. 

available; possible installation in a ve- 
hicle; terrain; and need of easy access 

for messengers. Signals from Radio 
Transmitter BC-610-(*) have greater 
range if the antenna is high and clear of 
hills, buildings, cliffs, densely wooded 
areas, and other obstructions. Depres- 
sions, valleys, and other low places are 
poor locations for radio transmission 

TM 826-82 

Transmitter siting. 
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because the surrounding high terrain 
absorbs r-f energy. Weak or otherwise 
undesirable signals may be expected if 
the transmitter is operated under or 

close to steel bridges, underpasses, or 

power lines. Choose, if possible, a loca- 
tion on a hilltop or elevation. Flat 
ground is desirable. Normally, trans- 
mission over water is better than over 
land. See that drainage is adequate to 
prevent flooding the interior of the shel- 
ter. In locating the antenna, avoid 
obstructions which are 2° or 3° above 
the horizontal plane of the antenna in 
the direction of the desired transmission. 
This is approximately 200 to 300 feet at 
a distance of 1 mile from the antenna. 

(2) If a doublet or long-wire antenna is used, 
its directional characteristics should be 

considered. Every precaution should be 
taken to protect the transmitter from 

rain and dirt when it is set up in the open. 
If the installation is made on _ bare 

eround, raise the transmitter above the 
ground and block it on wooden skids or 
planks to keep the base dry. 

b. Interior Requirements. The shelter for the 
equipment must meet the following requirements: 

(1) The floor must be capable of sustaining 
the weight of the equipment in a level 
position without vibration. 

(2) Sufficient space must be available to 

permit access to the rear of the trans- 
mitter and to allow the removal of the 

back panels. 
(3) Adequate lighting for day and night oper- 

ation must be provided. Position the 

transmitter so that the panel designations 
may be read easily by the operating per- 

sonnel, 

14. Uncrating, Unpacking, and Checking New 
Equipment 

(fig. 5) 

a. General. Equipment may be shipped in 

oversea packing cases. When the equipment is 

received, select a location where the equipment 
may be unpacked without exposure to the elements 

and which is convenient to the permanent instalJa- 
tion of the equipment. 

16 
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Caution: Be careful in uncrating, unpacking, 

and handling the equipment; it is damaged easily. 
If it becomes damaged or exposed, a complete 

overhaul might be required or the equipment might 
be rendered useless. 

b. Step-by-Step Instructions for Uncrating and 
Unpacking Export Shipments. 

(1) Place the packing case as near the oper- 

ating position as convenient. 
(2) Cut and fold back the metal bands. 

(3) Remove the nails with a nail puller. Re- 

move the top and sides of the packing 
case. Donot attempt to pry off the sides 

and top or the equipment may be 
damaged. 

(4) Cut and fold back the metal bands on the 
interior pack. 

(5) Remove the waterproof or moistureproof 
barrier, pads of corrugated fiberboard, 

and all cellulose wadding. 

(6) Remove the nuts and bolts which hoid 

the transmitter to the skid (wooden crate 
base). 

(7) Remove the skid. 
(8) Inspect the equipment for possible dam- 

age incurred during shipment. 

(9) Check the contents of the packing cases 

against the master packing slip. 

Note. Save the original packing cases. They 

can be used again when the equipment is re- 

packed for storage or shipment to base main- 

tenance repair shops. 

15. Installation 

a. Locate the transmitter according to the re- 

quirements of paragraph 13. 

b. Bolt the transmitter to the floor (if possible). 

c. See that all tubes are inserted and firmly 
seated in their proper sockets. Refer to figures 
14 and 15 for the tube locations on each of the 
three decks in the various models of the trans- 
mitter. 

d. Connect all plate and grid caps firmly to their 
respective tubes. 

e. See that fuses and lamps are inserted in their 
proper sockets. 

f. Mount Antenna Tuning Unit BC-939-(*) on 
the top of the transmitter and fasten with the 

four wing nuts provided with the transmitter. 
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Radio Transmitters BC-610-F, —G, —H, -I, and T-213/GRC-26, tube location. 
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Figwe 15. Radio Transmitter BC-610-E, tube location. 
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16. Connections 
(fig. 16) 

a. Radio Transmitter BC-610—(*) is used with 
Radio Sets AN/GRC-26(*), AN/MRC-2(*), 
SCR-399-(*), and SCR-499-(*). All connec- 
tions, relative to this transmitter in any of these 
systems, are covered specifically in the manuals 
for the respective systems. For information con- 
cerning connections of the transmitter in any of 
these systems, the chart below lists the applicable 
technical manual. 

System OL aene 

RAQiO SELLA IN GR C—2 6 eee ones a | TM 11-264 

Radio Set AN/MRC-2(*)22) 2 222 TM 11-624 

Radio Sets SCR-399-(*) and SCR-499-(*)__; TM 11-281 

b. A speech amplifier capable of delivering a 
signal of 17 volts across a 500-ohm load is neces- 
sary to drive the modulator section of the trans- 

LONG-WIRE 
OR WHIP 
ANTENNA 
TERMINAL 

FROM FREQUENCY 
SHIRT EXCITER 

CRYSTAL SOCKET 
ON TUNING UNIT 

SOCKET 
S06 

TO A-C 
POWER SOURCE 

NOTES. 

1.% ON H,1,AND T-213/GRC-26 
MODELS ONLY. 

2.%% COAXIAL CABLE TO ANTENNA TUNING UNIT 
CONNECTED HERE ON E,F AND G MODELS. 

Figure 16. 

ANTENNA 
TUNING 

BC-939-(*) 

mitter. The amplifier also must have provisions 
for supplying microphone current if a carbon 
microphone is used. The output of the speech 

amplifier is fed to pins 6 and 7 of socket SO5 
(which is located at the rear of the transmitter 

modulator deck). Speech Amplifier BC—614—(*) 

normally is used with Radio Transmitter 
BC-610—(*). 

c. To key the transmitter, provision must be 
made to key between pins 2 and 8 of socket SO5. 

The transmitter usually is keyed from the key jack 
located on the front panel of Speech Amplifier 
BC-614—(*) or from a control unit. 

d. A milliammeter must be connected between 
pins 5 and 8 of socket SO5 to determine the 

amount of modulator cathode current. This con- 
nection normally is made by the cable connecting 
the speech amplifier to the transmitter. A 
MODULATOR PLATE current meter is located 
on the front panel of Speech Amplifier BC—614—(*) 

e. Connection between Antenna Tuning Unit 
BC-939-(*) and the transmitter is made by 

UNIT 

DOUBLE T 
ANTENNA 
TERMINAL S«« 

fas COAXIAL CABLE 

SOCKET 
SO5 

CABLE TO 
SPEECH AMPLIFIER 

BC-614-(%) 

™M 826-79 

Radio Tiansmitter BC-610-—(*) connections. 
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coaxial cable. On Radio Transmitters BC—610-E, 
—F’, and -G, the cable to the antenna tuning unit is 

connected to the doublet antenna terminals 
(fig. 16). On Radio Transmitters BC—610—-H, —I, 
and T-213/GRC-—26, the cable to the antenna tun- 

ing unit is fastened to a coaxial connecter on 
the transmitter. The coaxial connecter is called 
socket SO10 on the H and I models; on the 
T-213/GRC-26 the socket does not have a refer- 

ence symbol but is the same type as used on the 

H and I models. Connection of the coaxial cable 

to the antenna tuning unit is the same for all models 

of transmitters and antenna tuning units. 

f. Connect the a-c power to the transmitter 

through socket SO6 which is located at the rear 

of the modulator deck (fig. 16). 

1%. Service upon Receipt of Used or Recondi- 
tioned Equipment 

a. Follow the instructions in paragraph 14 for 

uncrating, unpacking, and checking the equipment. 
b. Check the used or reconditioned equipment 

for tags or other indications pertaining to changes 
in the wiring of the equipment. If any changes in 
wiring have been made, note the change in this 
manual, preferably on the schematic diagram 
applying to the model of equipment in question. 
Include the serial number of the modified equip- 
ment. 

c. Check the operating coutrols for ease of 
rotation. 

d. Perform the installation and connection pro- 
cedures given in paragraphs 15 and 16. 

Section Il. CONTROLS AND INSTRUMENTS 

18. Radio Transmitter BC-610-(*) Controls 
and Their Uses 

a. The following chart lists the controls of the 

transmitter (figs. 17 and 18) and indicates their 

functions: 

Control Function 

P. A. PLATE TUNING | Controls the tuning of the p-a 
control (C12). plate circuit. Its approxi- 

mate setting for any fre- 

quency may be obtained 

from the tuning charts. 

P. A. PLATE meter (M2)_| Measures the current in the p-a 

plate circuit; minimum cur- 

rent indicates correct tuning 

of the p-a stage. 

EXCITATION | Indicates the degree of reson- 

METER (M1). ance in the doubler plate cir- 

cuit, the ipa grid or plate cir- 

cuits, or the p-a grid circuit, 

depending on the position of 

the EXCITATION METER 

SWITCH. 
FILAMENT VOLTAGE | Indicates the p-a filament volt- 

meter (M3). age, which is determined by 

the setting of the FILA- 

MENT VOLTAGE control. 

EXCITATION | Has four positions: 

METER SWITCH P. A. GRID X 10. EX- 

(Sws). CITATION METER 

indicates p-a grid cur- 

rent. 

20 

Control Function 

INT. AMP. PLATE X 20. 

Hex? Cy ley ATs OaN 

METER indicates ipa 

plate current. 

INT. AMP. GRID X 

1. EXCITATION 

METER indicates ipa 

grid current. 

DOUBLER PLATE X 

10. EXCITATION 

METER indicates buf- 

fer-doubler plate cur- 

rent. 

Note. EXCITATION ME- 

TER SWITCH on Radio Trans- 

mitter BC-610-E does not show 

multiplication factor. EXCITA- 

TION METER has separate scale 

for each position of EXCITA- 

TION METER SWITCH. 

BAND SWITCH (SWI11)_| Has three positions to connect 

any one of the three trans- 

mitter tuning units (fig. 8 or 

9) into the transmitter cir- 

cuits. 

C. W.-PHONE switch | In the C. W. position, full 
(SW7). power is applied to the p-a 

and the modulator is taken 

out of the transmitter circuit. 

OVERLOAD RESET | Resets the overload relay when 

switch (SW12). it has been tripped by an 

overload in the p-a, modu- 

lator, or h-v power supply 

stages. 
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Control 

FILAMENT POWER 
switch (SW1). 

EXCITER PLATE 
POWER switch (SW3). 

HIGH VOLTAGE PRO- 

TECT switch (SW4). 

PLATE POWER switch 
(SW6). 

In the 

Function 

In the on (up) position, applies 

power to the filaments of all 

tubes in the transmitter and 

the primary of bias-supply 

transformer T1. The speech 

amplifier also is supplied 
with power if it is connected 

to the transmitter. A green 

pilot lamp is lighted when 

this switch is in the on posi- 

tion. 

In the EXCITER PLATE 

POWER (up) position, 

grounds the keying line 

and applies power to the 

primary of exciter-rectifier 

transformer T5. The out- 

put of the exciter power sup- 

ply furnishes the plate power 

to the r-f oscillator, buffer- 

doubler, and ipa stages. 

In the NORMAL position, 

plate power is removed from 

the keying line and exciter 

rectifier unless the key or 

microphone switch is de- 

pressed. 

HIGH VOLTAGE 

PROTECT (up) position, 

reduced voltage is fed to the 

primary winding of plate 

transformer T6, thus reduc- 

ing the rectified secondary 

voltage supplied to the p-a 

circuit during tune-up oper- 

ation. 

In the NORMAL position, ap- 

plies full power to the pri- 

mary of plate transformer 

T6 and provides normal op- 

eration. 

In the on (up) position, a-c 

power is applied to relays 

RY1 and RY4 to apply plate 

power to modulator tubes 

V3 and V4 and to p-a tube 

V16. A red pilot lamp lights 

when plate power is applied. 

FILAMENT VOLTAGE] Adjusts the filament voltage of 

control. all tubes in the transmitter 

except the bias rectifier and 

a-f drivers. The FILA- 

MENT VOLTAGE reading 

should be between 5.0 and 

5.3 volts as indicated on M3. 

Control Function 

MODULATOR BIAS 

control. 

Adjusts the value of bias on the 
modulator tube grids when 

the C. W.-PHONE switch 

is on PHONE. 

Fuses FS1 and FS2 (25A) are 

line fuses. 

Fuses FS3 (20A) protects the 

primary circuit of T6. 

Fuse FS4 (6A) (5A in E 

model) protects transform- 

ers T2, T3, T4, and T5. 

Fuse FS5 (8A) protects trans- 

former Tl and T101 in the 

speech-amplifier power sup- 

ply. 

FUSES, FS1, FS2, FS3, 

FS4, and FS5. 

b. The following table lists the controls of the 
transmitter tuning units (fig. 19): 

Control Function 

M. O.-XTAL 

switch. 

Controls the type of operation: 

M. O. position for master 
oscillator control, XTAL po- 

sition for erystal control. 

Determines the frequency of 

the master oscillator. Cali- 

brations on the dial allow 

presetting to values ob- 

tained from the tuning chart. 

IDXOUUM es; ONO eo Tunes the buffer-doubler plate 

tank circuit to resonance 

with the first, second, or 

fourth harmonic of the signal 

from the oscillator. Approx- 

imtate settings for this con- 

trol can be found on the tun- 

ing chart. 

INT. AMP. control-- __- Tunes the ipa plate tank cir- 

cuit to resonance with the 

signal from the buffer-doub- 

ler. Approximate settings 

for this control can be found 

on the tuning chart. 

(OPV etRL BOCkCU eee ee Holds Crystal Holder FT-— 
171-B. 

(erystal) 

Mo (master oscillator) 

control. 
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eats 
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Figure 17. Radio Transmitters BC-610-F, —G, —H, -I, and T-213/GRC-26, location of front panel controls. 
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EXCITATION FILAMENT 
PA. TUNING PA. PLATE METER VOLTAGE 
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BAND SWITCH 

\ 2 3 
EXCITATION METER SWITCH 

INT AMP INT AMP 
GRID 9 o PLATE 

15 MA SCALE 300 MA SCALE 

OOUBLERG pb RA. GRID 
PLATE 

150 MA SCALE 150 MA SCALE 

OVERLOAD CW. PHONE RESET 
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© EXCITER HIGH 4) 
PLATE VOLTAGE 

FILAMENT POWER POWER PROTECT PLATE POWER 
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Figure 18. Radio Transmitter BC-610—E, location of front panel controls. 
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INT. AMP 

DOUB. 
S 

TM 281I-C3-13 

Figure 19. Transmitter tuning unit controls. 
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19. Antenna Tuning Unit BC-939-(*) Controls 
and Their Uses 

The following table lists the controls of the 
antenna tuning unit (fig. 20) and indicates their 

functions: 

—-— 

Control Function 

COUP LINGIALN = 
CREASE. 

FREQUENCY 18 MC- 

INCREASE-10 MC. 

FREQUENCY 10 MC- 
INCREASE-2 MC. 

ANTENNA CURRENT 

meter. 

2-10 MC-LONG WIRE-— 

10-18 MC. 

This control is an antenna 

coupling adjustment knob. 

The setting of this knob is 

determined from the tuning 

charts and is read on count- 

ers directly above the knob. 

This control is the h-f (high- 

frequency) tuning adjust- 

ment for the antenna. It is 

set approximately to che 

settings on the tuning charts 

and is read on counters 

directly above the control. 

This control is the l-f (low- 

frequency) tuning adjust- 

ment for the antenna. It is 

set approximately to the 

settings on the tuning charts 

and is read on :counters 

directly above the control. 

This meter is in series with the 

antenna and measures the r-f 

current in the antenna cir- 

cuit. 

This is the three-position an- 

tenna range switch. In the 

2-10 MC _ position, this 

switch matches a whip an- 

tenna to the l-f range of the 

transmitter. In the LONG 

WIRE position, the antenna 

is arranged so that the 

transmitter will work on any 

frequency within its range 

into a long-wire antenna. 

In the 10-18 MC position, 

the switch matches the whip 

antenna to the h-f range of 

the transmitter. 
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FREQUENCY 

18 MC=- INCREASE — 

ome ® 

ue 

RE Tos 

COUPLING 

© FREQUENCY 

IOMC INCREASE — 2MC 

939-(*), front view, showing controls. 
Figwe 20. Antenna tuning unit BC- 
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Section Ill. OPERATION UNDER USUAL CONDITIONS 

20. Preliminary Control Settings 

Perform the preliminary control settings given 
below before using the tuning procedure described 

in paragraph 21. 

a. Set the FILAMENT POWER switch to off 

(down). 

b. Set the PLATE POWER switch to off 

(down). 

c. Set the EXCITER PLATE POWER switch 

to NORMAL. 

d. Set the HIGH VOLTAGE PROTECT 
switch to HIGH VOLTAGE PROTECT. 

e. Set the C. W.-PHONE switch to C. W. 
jf. Open the right-hand door in the cover of the 

transmitter and insert the transmitter tuning unit 

that covers the desired frequency (table I) in 

channel 1 (figs. 8 and 9). If operation on more 
than one channel is desired, insert transmitter 

tuning units in channels 1, 2, and 3. 

g. Set the BAND SWITCH to position 1. 
h. Open the left-hand door in the cover of the 

transmitter and insert the coil unit (figs. 8 and 9) 
that covers the desired frequency (table I). 

(1) Set the coupling coil outside the coil unit 
to the horizontal position. 

(2) Add vacuum capacitor C28 if operation 
in the 2 to 2.5-mc range is desired. 

i. Set the M.O.-XTAL switch of the transmit- 
ter tuning unit (fig. 19) to the position indicating 
the type of frequency control to be used. For 

XTAL operation, insert Crystal Holder FT—171- 

B, with a crystal of proper frequency as deter- 
mined by the desired operating frequency and 
table X, into the crystal jack. 

7. Set the INT. AMP., DOUB., and _ the 
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mo tuning controls to their proper positions. The 
numerical values of the positions of these controls 
are obtained from the calibration chart, opposite 
the value of the desired frequency of operation. 
Tables II through IX indicate the approzimate 
settings for the frequencies used in the range of 2 
to 18 me. For XTAL operation the setting of the 
mo tuning control is disregarded. 

k. Unlock the P. A. PLATE TUNING dial by 
unscrewing the lock knob. Set the P. A. PLATE 
TUNING according to the calibration charts or 
according to tables II through IX. 

l. When using Antenna Tuning Unit BC-—939- 
(*), set the band switch, FREQUENCY IN- 
CREASE, and COUPLING INCREASE con- 
trols to the proper settings as indicated by the 
calibration charts or by tables II through IX. 

Table I. Tuning Components 

Component Freq range (mc) 

Transmitter Tuning Unit TU-47________ 2210 SACOM no 

Transmitter Tuning Unit TU-48________ 2. 9 073.2 

Transmitter Tuning Unit TU-49________| 3.2 to 4.0 
Transmitter Tuning Unit TU-50________ 4.0 to 5.0 

Transmitter Tuning Unit TU-—51________ 5.0 to 6.35 

Transmitter Tuning Unit TU—52________ 6.35 to 8.0 

Transmitter Tuning Unit TU-53________ 8.0 to 12.0 

Transmitter Tuning Unit TU—54_______- 12.0 to 18.0 

Coil Unit C-387—D (with plug-in vacuum 

CAPACITOR C23 )ce 2k es ee 2: 0 to 225 

Coil Unit: C-38i- D2) 2 aoe eee 2.5 to 3.5 

ComiUnit.Cag88-C2 ae od 2 ee eee 3, 534te 4.6 

Coil, Unit C-389-Co 21 2 eee 4, 5 160. 9.07 

Coil Unit: C2390> Care 3. . es See eee D.5/ mtOn Oa 

Coil Unit C-447—B______-_._-._-- Pewee 8.0 to 11.0 
Coil-Unit,. G=448- Bio <2 nce See 11.0 to 14.0 

Coil Unit ©=449-B.. 2. a5, 24a ee eee 14.0 to 18.0 

——-~ 



Operating 
freq (Ke) 

2, 000 
2, 050 
2, 100 
2,150 
2, 200 
2, 250 
2, 300 
2, 350 
2, 400 
2, 450 
2, 500 

Xtal freq 
(ke) 

2, 000 
2, 050 
2, 100 
2, 150 
2, 200 
2, 250 
2, 300 
2, 350 
2, 400 
2, 450 
2, 500 

Coil unit 

Note.—Use plug-in vacuum capacitor C28 between 2 and 2.5 mc 

¥ io 
Table II. Tuning Chart tore 

-35 -2 
. Hier Aine mit TU-47 nsmitter 

Tuning controls Antenna Tuning Unit BC-939-(*) 

SOn | DOUB: fees 

11 2. 4 AAT 

22 3h 4 Li?) 

32 3. 8 ae 

41 4.3 5. 9 

49 4.8 6. 3 

LsS7f 74 6. 7 

63 5. 6 7.0 

69 6. 0 Y ae: 

“aD 6. 3 Teeth 

81 6. 7 8. 0 

85 7.0 8. 2 

Table III. Tuning Chart for Transmitter Tuning Unit TU-48 

Operating 
freq (kc) 

2, 500 
2, 550 
2, 600 
2, 650 
2, 700 
2, 750 
2,.800 
2, 850 
2, 900 
2, 950 
3, 000 
3, 050 
3, 100 
3, 150 
3, 200 

Xtal freq 
(ke) 

Coil unit 

2, 500 
2, 550 
2, 600 
2, 650 
2, 700 
2,750 
2, 800 
2, 850 
2, 900 
2, 950 
3, 000 
3, 050 
3, 100 
3, 150 
3, 200 

M. Oy, 

10 

18 
26 

33 
40 
46 

52 

58 
63 
68 
73 

78 
82 

87 

90 

DOUBS)) jhe 

a 2.8 

Pee 3. 4 

204 3.9 

3. 1 4.4 

at ff 4.9 

4.1 iy, 3 

4.5 5. 8 

4.9 6. 1 

4 6. 5 

5. 6 6. 8 

5.9 TP} 

6. 1 7. 4 

6. 4 TT 

6. 6 7.9 

6. 8 8. 0 

Band 
switch Coupling Loading 
position 

2-10 4.9 4.6 

2-10 4.9 ie Il 

2-10 apa | 9. 4 

2-10 4.9 11. 4 

2-10 4.8 13. 3 

2-10 4.7 Orel 

2-10 4.6 16. 8 

2-10 4.5 18. 3 

2-10 4.5 19. 8 

2-10 4.6 21.3 

2-10 4.6 22. 6 

Tuning controls 

Lids, Jeli 
PLATE 
TUNING 

_— A) on 

50. 

~ od . . . 

Anooonunnocoan 

Antenna Tuning Unit BC-939-(*) 

Band 
switch Coupling Loading 
position 

2-10 4.3 22. 6 

2-10 4.3 23. 9 

2-10 4.3 25. 0 

2-10 4.2 26. 2 

2-10 4.2 Dike 

2-10 4.2 28. 3 

2-10 4.2 29. 3 

2-10 4.2 30. 2 

2-10 4.5 31.0 

2-10 4.1 32. 0 

2-10 4, 1 Bra of 

2-10 4.1 33. 5 

2-10 Led y) ipaenecn Op 
2-10 4.2 35. 0 

2-10 4.2 3a. 6 
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Table IV. Tuning Chart for Transmitter Tuning Unit TU-49 

Operating 

Tuning controls 

tal freq Coil unit 
freq (ke) (ke) MG DOUE 

3° 200 3420041 G-oS7- 1) ee ae a ee 25 3. 
3, 250 | eaa250 T G-a87—D ) ee So ae ee See oe 30 3. 
3,:3007) 23,3900 | Ge387—-D cee once eee 35 4. 
3,:950') 537350 1.G-387-Des ee ee aa ee 40 4, 
34400 | 4344001 Ge 387-1) a ae Oe eee 45 4, 
3, 450 35450 i G-887-D en a od ee 50 5. 

355004 9232000 | ©-387—D See 2 ee eee 55 5. 
3,500 | 235500 | ©-888-D__ ae. eS ee 55 5. 
3,550) 235550' | ‘C-888-Cllte. 25s. 9 eee Se 59 5. 
3,600: 1) 43,4600. is C=388—Co ede Se a 2 ee 64 6. 
3,650 Wes ,6504) C=388 Cer 2. 2 2 ek eet owe 68 6. 
S7007 33-7007) C2 S88 Cer es eee ater 72 6. 
3.7504 (3. 700t) CH388-Guale. eed eases em 75 6. 
3, 800: | -37800" | C=388> Cl Sie Sova eee oe 79 f 
3; 850° 1773; 850. MG=SS8-C fee eee es eee ee 82 if 
3,/900 | 43)900'| C-388+C fe 2 5. cee ee ae 85 vs 
3,950) 03,0050 ul- Ca 38S nO 2 scae eet oe eet ates 88 We 
4-000 + «2 43.000.«ft G-388-C._... .. 2. sseeee eae 91 % 

Table V. Tuning Chart for Transmitter 

EL ae Coil unit 
M.0. | DOUB. 

4000 1.2000 iC ope Ga rls a. ot ee eek 7 ves 
$0500 lace O25uq" Case Ok... Sail Dee oe 13 2. 
4, 100 Dy OOO aN ASSEN a hae Daa Se Oe eee 19 2. 

41601 207 0uis Goa BO— in wee eee ee 24 3. 
4200 | 72 s00RCa88-C 202 go oe Pe ee 29 3. 
9,200 | #2,.eont Capea. | ile de a se. Ble 34 3. 
4 BOD fe 1509) Ce aS ae Sars ee: i eh ce 39 4, 
4, 350 Diya Br ate <b ee 44 4. 

4 A00- 2 2, BOOM (CaS88-Co Fn oe wb oe ede ee 48 4. 
44.50 2 226 ds Cr SBS sie crete har ene 52 4. 
4, 500 25 2007 Oe38S- Cob eeseene eee ae eee 56 5. 

4, 500 25 250 tC C2389 Cae ia ha 7 ee 56 5. 

A) B50 -2- 275.1) Cas80- Cae ee oe ee 60 o: 
4, 600 23003 |i | C2389= Cet ket ye 2. Soe ee 64 5. 

A2G50 tle 20395 Cas 89 sO ae ee en eee 67 5: 
AST00 4 9:2)350 1 CoSR9— Ce ee ee cee eae eae a 6. 
AS75012, STS NOP eROs CU sae ee 74 6. 
4 800 3] * 2,400 N C3802 5 Paes oe ee es ete 78 6. 
4,850 1 2 425s CeS80-C a. nia. 2 ence ee ane 81 6. 
4.900 || +2; 450 Ge -9R0-6 oe ee 84 6. 
4, 950 2,415 OSS Oe See ea Le ee ee 88 Ue 

5; 000) *2; 600 i On 8 89s Coe Ue ie Seis ee aes 91 rf 
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Tuning Unit TU-50 

Tuning controls 
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1) (ES) 10.2). SP as | GS Ieee IS GSS fee) on (Sr) ra IO SEM ile) eae) FNOWONMNMWNOWODDHPKH VMDMWwWwoeQqQnwnwe na 
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Antenna Tuning Unit BC-939-(*) 

Band 
switch 
position 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

Coupling 

POROUS ETO TIO REO EOE OLESEN a a eis Co CC) ts moauouonnuonuomuvununmemoooooouo sn ooo 

Loading 

43. 

43. 

44. 

44. 

44, 

44. 

45. 

45. 

45. 

46. 

46. 

46. 

46. 

46. 

46. 

47. 

47. 

47. 

47. 

48. 

48. 

48. AW ODPNONPNWRKHADTNOAWONN 
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Table VI. Tuning Chart for Transmitter Tuning Unit TU-51 

Tuning controls Antenna Tuning Unit BC-939-(*) 

pede tee ae pore i INT P. A. Band 
M. O. DOUB. AMP PLATE switch Coupling Loading 

4 TUNING | position 

5, 000 2°500 Th G=sed- Gera noe ea coat eee 5 2.5 4.0 35. 5 2-10 2.8 48. 5 

5, 050 2025s Cone Gee eae Axes ais tek 10 2.8 4.3 Bil 5) 2-10 2.8 48. 7 

5, 100 Pag EME | GE ERESIUSS Clas cy! le a OE ER 15 3. 1 4.6 39. 5 2-10 2. 8 48.9 

5, 150 pa Nay sR RIM sc U EN OR, cen BN Peel aa pa aie Ear 19 3. 4 4.8 41.5 2-10 2.8 49. 1 

5, 200 Ped a UME GK as eh) BN Oe a Leas Sa eg eiy Sey is 23 Bh Ef 5.1 43 2-10 2.8 49. 3 

5, 250 Ce O25) ee S80 eee ae ee ee 27 3. 9 ice: 45 2-10 2.8 49. 5 

5, 300 2 COU MIR Go aboe Gre ee fee ee 31 4.2 5. 6 47 2-10 2. 8 49. 6 

5, 350 2 GOLOU C Han wat seen ee ere soa ba 34 4. 4 5. 8 48. 5 2-10 2. 8 49. 8 

5, 400 Dea. ie Groh Ce? ee oe a kee 38 4. 6 6. 0 50. 5 2-10 2.8 50. 0 

5, 450 Or hot On Ue Cet ree een orca ee 41 4.8 6. 2 52 2-10 2. 8 50. 1 

5, 500 Ze UL Ce ah eee wee ete Babee 44 5. 0 6. 4 54 2-10 2.8 50. 4 

5, 550 SLO Er OOo Ce eet ne eee ea a as 48 5. 2 6. 6 55. 5 2-10 2. 8 50. 5 

5, 600 2 SOU he OS0 eet eae escent coh 51 5. 4 6. 7 57 2-10 2. 8 50. 7 

5, 650 Dr Sa SOO eee a eee ee kites 55 5. 5 6. 9 58. 5 2-10 2.8 50. 9 

5, 700 2 BnOd Cronies Ase eee ene cack oes 58 5S, Phas 60 2-10 2.8 51.0 

5, 700 BO OU Fw 0 90 Co erat aae Declan cane ene 58 5. 7 ih 3 21 2-10 Pes Ps 50. 9 

5, 750 2. SLO CHOC foe ead We eRe om 61 5. 9 7.2 23 2-10 2. 2 51.0 

5, 800 ZOO Wt G5 OU Wan eee ee a te ole 64 6. 1 7.4 25 2-10 2. 3 51. 2 

5, 850 Aad OPE Sae AB 8 ES i in AM dled ga, Ra 66 6. 2 7.5 26. 5 2-10 2.2 la 8° 

5, 900 259507 C-390-Cr ae ee eee 69 6. 4 (60 28. 5 2-10 Pete 51.4 

5, 950 BOLO O00 Ose pee wean ance ae az 6. 5 7.8 2955 2-10 2.3 adie 

6, 000 Be 0002 C3 90— Cee Ss cae cL ee 74 (3 £6 8. 0 Silo 2-10 2. 3 Si eat 

6, 050 BOLO ge 300 © Memes SOc ott. ee 77 6. 8 8.1 33. 5 2-10 2. 3 51.9 

6, 100 SOOM EOS 00- Css eae ss See 79 7.0 8. 2 35 2-10 2n3 51. 9 

6, 150 Oy OCD aS O0-© 2s eterna oe Mee oe ee 82 Pls Ae 8.4 36. 5 2-10 2.3 52. 0 

6, 200 Sm LOOM MO =3 90-6 serene se eet ee 84 7. 2 8. 5 38. 5 2-10 253 2a 

6, 250 Selle Co 00 Ck eee eee 87 no 8. 7 40 2-10 253 52. 3 

6, 300 Selo OU 3 00 C see es seme a ee 89 7.5 8. 8 41.5 2-10 200 52. 5 

6, 350 Selon e390 C eens see Ue 90 ao) 8. 9 43. 5 2-10 2:3 52. 5 

Table VII. Tuning Chart for Transmitter Tuning Unit TU-52 

Tuning controls Antenna Tuning Unit BC-939-(*) 

fer Go |e 9 fone int P. A. Band 
M. O: DOUB. AMP. PLATE switch Coupling | Loading 

y TUNING | position 

6, 350 SH (Ol =390= Cs aaa es op ee Re. 8 4,4 2.8 43. 5 2-10 253 52. 5 

6, 400 oe 200) Li =390—- Cae a a es oe 10 4.6 Bh, 45 2-10 262 5257 

6, 500 OP 250 IHC=390— © Behe rd sh 17 5. 0 3.8 AT. 5 2-10 2. 2 53. 0 

6, 600 3R 300. iC=390— Cs Bee eae ae Ah) Be 23 5. 4 4.2 50. 5 2-10 252 G%y, I! 

6, 700 38300" | 1G-390— Cay ee 8d gE Be 29 5. 8 ah Gf 53 2-10 222 53. 4 

6, 800 33400 | ;€-390-C BS Se ee 35 6. 1 iy a 55 2-10 2.2 53. 6 

6, 900 Bee OUI C—3 90 CMe eeewe a ty a Al 6. 4 5. 6 58 2-10 2, 2 sani 

7, 000 SLOOOU I C-390= Cae wees Bee dando 47 6. 6 6.0 60. 5 2-10 2.2 54. 0 

7;,1005 ppappoUnlL, C-390~ Cae oes hl oe 52 6. 9 6. 4 63 2-10 ore 54, 2 
7, 200 350007) C=390- Ca eeeemeee ge 57 Geil 6. 8 65 2-10 222 54, 4 

7, 300 3900054 C-390—C aye 2 oe 62 as teu 67 2-10 74 Pe 54. 5 

(400 Sie 200 Cn 00. Oe ene eee so 67 a5 7.4 69 2-10 252 54. 7 
7, 500 DOU MEG 390= Cm emeeeaae es ee Se Fo 71 16: 7 (ot wal 2-10 2. 2 54. 9 

7, 000 (1583, 800.1 @-300- Cm pee eee 75 7.9 8.0 72. 5 2-10 a2 55.1 
T1900 We S00) 2800 Ceara le oe 79 8.1 8.2 74. 5 2-10 yay. 55. 2 
7,800 3) 9.6; 900312 C-390-C Mere ees Bo 83 8.3 8. 4 76 2-10 Pe 55. 4 
7,900 Wig 3,900 we C = 800=G aemame nt 87 8. 4 8. 6 77. 5 2-10 ee 55. 5 
8000217 4 00071 C2900 — Ca seme 91 8.5 8. 8 78. 5 2-10 2. 2 55. 7 

3S 
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Table VIII. Tuning Chart for Transmitter Tuning Unit TU-53 

RKP ONP RF ONMFWORMNWONTONKPONAARWOWNNORWRFONTOKRNR Rr ONS 

| | | Tuning controls Antenna Tuning Unit BC-939-(*) 

istren | aay | Coil unit | | ors ee Band é 
M. 0. | DOUB. AMP. ioe switch Coupling Loading 

position 

——e =e F | SSS pase 

$000: | 94000. G4a7-B a ee Fen eee 6 1.5 LS BOs oo 1.5 55 
S..200f 40050 — @esey-B a oe tee oe ee 9 1.8 Us| 23.5% wo-10 1.5 55 
$.200 | 45100 | Geda7-B eon Pe eT eee 13 2.0 2.0} 26 2-10 1.5 55 
S800 | 06150 h.fe-4aT EU: ae) a 16 2.3 2.3| 28.5} 2-10 1.5 56 
8,400 | 4,200 }) G-447-B__ 2. ee LE | 19 2. 6 261° Sh 2-10 1.5 56 
8.500 | 94,250 | C-447-B__ sa se | cee Meme 28) $3.5) 22-104 pongiad 56. 
Bs600 1 s49300 | day ok, be eo | 26 3.1 Sci) 2a6 SO eee l: 56 
8,700 | 4,350 | G-447_R ke Sk ee 29 a3 3.3 38. 5 2-10 1.5 56 
$3800. 3404001] (C447-B.. on. te 5. Pi 32 3. 6 S06). 14. ace meen 1.5 56 
8,900 | 4, 450 | (-Ad7—-B ee 4 ee 35 3.8 3.8 43 2-10 es 56 
B00! | 412500 1Gid7-B oe ot. an Lee 38 4.0 4ig)| 45. Sch wees to 1.5 57. 
9,100 | 4,550 | C4tyB. ae ee a eS | Hy) eal 4.2| 47.5| 2-10 1.5 57. 
94200! | 242600) c6ad472B fea. oe. tk ae | 43 | 4.3 de3.| W409: Signo t0 1.5 57. 
GeS00) | 242650) C-447-B. ano 2 =e 46) 4.5 4.5| 62 2-10 1.5 57. 
Q5an0.-|. 42700 |) Ca447-B.. cm. se ee 49 4.7 457 |. *53.54 Boi 1.5 57. 
93500 | 040750 | 6-447-B eee ee 51 4.9 4.9] 55.5 | 2-10 1.5 57. 
9,600 | 4,800 | C-447-B________...----_..--- | 53 5.1 5.1| 57.51 2-10 1.5 57. 
94700 | «46850 | Ga4a7-BS ge.) a eae S51 15.3 5.3 | 59 2-10 1.5 58. 
94800 | 64,900 |. G-447-B a ee. eee dg 57 5.4 5 4°|" 60.54) weale 1.4 58. 
9.000 | £45050 | 6.-447-B wlaent . | uate Aen 59 5.6 5.6 | 63 2-10 1.4 58 

10;000 | -5e000 |°C-4472B ce 8 eee ee 61 5.7 5.7 | 64:5 | 2-10 1.4 58. 
164000 | ¢50000 | (-447-B (be feck ee 61 5.7 5.7 | 64.5 | 10-18 iat 2. 
165100 esf050 | O447-B ae ee | 63 5.8 5.8| 65.5 | 10-18 it 2. 
105200 | e5a100:| G447-B ye Sede bee | 65 6.0 6.0| 67 10-18 1.1 ) 
109300 | $5150 | C-447-B> ge Nave 1a 67 6.2 6.2| 68.5 | 10-18 iat 3. 
16400 | 652200 | C487" B.. oe Bo ie | 68| 6.3 6.3] 70 10-18 isi 3. 
108500 [o5n25) 1) G2447-B ae} pe Le | 70| 6.4 64 71.5) sets let 4, 
1OX600 b54300 (i G=447-B a on ae 72| 6.6 6.6| 72.5 | 10-18 at 4. 
102700 [4 84350". G47-B. te ee / 73 | V6s7 67 | 74 10-18 Tal 4. 
O80 }'°57400 Yr —447-B- oe 75" | "GA8 | Gastar 75 10-18 ii 5. 
102900 | [2 5450 (1 G-447—- Fe) A eee ee | 76 | 7.0% 7.0; 76.5] 10-18 Pea 5. 
11,000 | 5,500 | C-447-B________-_______.___. as el Ai ee I eee) sie: ti 5. 
T2000 eee eae | (ie ee 781} RST 10-18) ~~ 132 25. 
1317100 |) “SFS50-. Coase Bg 79 | 7.2 7 2eSo 10218 4 Pee 5. 
3/200 [Psneoll) Gates B28) | obs, toa | Ste 7703 7.3 | 40.5 | 10-18 1.2 6. 
125300. SupsOs ees Be ke ee | Pa ghee 7.4| 42.5| 10-18 1.2 6. 
Vina00 P e7G0LG- sie Be TP ee 831 7.5 7:5 | 445 Wat0es 124 6. 
1af500 } Esi750) es he ee ee 841 7.6 7.6 | 46 10-18 1.2 ve 
Fa¥600 ) Sae8000| JG —t4s-B.. Rk 2 RE Sou cad 7, Tee AS 10-18; 1.2 Z, 
11f-700 |,$559504. 44s BS Sh ge a ! BG Li e7es 7.8; 49.5 | 10-18 1.2 a 
184800 |, $5)900;| 448 Be 8k ERS eg Rae OR ee iy 10-18 1.2 a 
188900 +, 953050) Ae=a45-B eA Te 81 801.0 *30./) 52 Sees 132 7. 
19/000 |}, $e;0004 43=448-B_. ae fe eS | G0; “Subd (80151) 54.5 ests PIR 8. 

| 

®Set FREQUENCY 10 MC-INCREASE-2 MC loading coil dial at 30. 
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Table IX. Tuning Chart for Transmitter Tuning Unit TU-54 

Tuning controls Antenna Tuning Unit BC-939-(*) 

dig say Coit unit P. A. Band | 
M.o. | pous. | JNT | PLATE | switch | Coupling | Loading 

TUNING | position 

12, 000 3000 5) (4 488 sab. seta oh ah 6 .3 $211 54. 5 10-18 jE. 8. 1 

12, 100 3, aay tele ee eee 9 4 1.4 55. 5 10-18 122 8. 4 

12,200 | 3,050 C2448=3 San eet 12 no 1.6 57 10-18 Lol 8. 6 

12, 300 Boe Ca ES 14 igs: 1.8 58. 5 10-18 sp | 8. 8 

12, 400 3, 100) AAR eee et 5 17 0 Za 60 10-18 i bogs | 9.0 

12, 500 Hp 109 a EO ee Deane ie 19 1.2 2.3 61 10-18 tL 9.2 

12, 600 i ty) (he 8220 PS ot ch fe at ae eee 21 1.4 2.0 62. 5 10-18 i ee | 9.5 

12, 700 cl 7 fale igh @ 28 EN) Soe SR ee a 23 1.5 2s. 64 10-18 joi | 9. 8 

12, 800 Bo 200g) had 45 Dee se LL 25 Td 2.9 65 10-18 jee | 9.9 

12, 900 2 PAW EY Ge Zo oe ee Pa f 1.8 ood 66. 5 10-18 Neg! 10.0 

13, 000 BS US PT Gor 7 Eos 5k es Oe eee ee ee 29 1.9 3. 2 67. 5 10-18 be | 10. 3 

13, 100 Fel dp Rel Uk ea NE Se. MR deh oe eee 31 p47 3.3 69 10-18 Pee 10. 4 

13, 200 wf Vly Sa 2) Sd 5 te ly oe A 33 22 3. 5 70 10-18 ie al 10. 7 

13, 300 sep ate CPL 2 RES bul de ke ne 35 2.4 Bh #f 71 10-18 i ees | 10. 8 

13, 400 pei 1 Bai Ine G2 Se ae eed 37 2.5 3. 8 72 10-18 ior 11.0 

13, 500 See A alae hs ae es ie 38 2. 6 4.0 73 10-18 i gat ti72 

13, 600 Ee Ee IY ee 5s a EE ee 40 PAY | 4.1 74.5 10-18 ii al 11.3 

13, 700 = 0 19 | Os FS & er oe ees ae 41 2. 8 4.3 75 10-18 J be} 11.6 

13, 800 SoA Wh ret ee eis Se a 43 3.0 4.4 76. 5 10-18 | Mya | 11.6 

13, 900 5 gap gil Bie 7 EES 5 5 2 Sel I, a lc ae 45 oot 4.5 Phi 10-18 Ligh, 11.8 

14, 000 SOU Gh: mt AS aa eee ee ne 46 3.2 4.6 78 10-18 1.0 11.9 

14, 000 oe Ont Gh 4s ee eet ds Ce 46 3. 2 4.6 31.9 10-18 v1 12.0 

14, 200 SUS UP ee FS eee eee 49 3. 4 4.8 40. 5 10-18 11 12.3 

14, 400 1 UE PM ae 2 LS SS ae ee ed 52 3. 6 bod 43 10-18 ipl! 12. 4 

14, 600 SV 1 et GEES 712 ES Sch Sa eee: ae Se 55 3. 8 5. 3 46 10-18 j 12. 8 

14, 800 eG a hr AOS 5 ee i ree ee ge 58 3.9 5. D 48. 5 10-18 bay 13. 0 

15, 000 pe Le GN Gar YL 5 ee ae ee ae 61 4.1 5 Ff 52. 5 10-18 Sieg 8 13. 2 

15, 200 SASOU BA AAS et Se a 63 4.3 5. 8 54. 5 10-18 i eee 13. 6 

15, 400 SELLE URW GAS. BUS 5 See! Se eee eee eee 65 4.5 6.1 57 10-18 1.0 13. 8 

1D GO a each 5 OO kd OES ge oe ee kn 68 4.7 6. 2 59 10-18 La 14. 2 

15, 800 Spelt 5D (Oe PD Boe ae oe a ee 70 4.8 6. 4 61.5 10-18 1.0 14. 2 

16, 000 A005, 440— BR wewreeree 3 ee 72 5. 0 6. 6 63 10-18 Ll, 14. 4 

16, 200 4°0501/,.C—449— Bere eee eee! 74 ae GAs, 65 10-18 1.0 14. 6 

16, 400 ZEEE) eee 8k es hs he a ea 76 5.3 6. 8 67 10-18 .9 14.7 

16, 600 A. 150 gC—449—B eee, Sear a gt ete 78 es 6.9 69 10-18 .9 14.7 

16, 800 4520s 5-440 Bee eee eee 80 5. 6 et (Ai 10-18 bite, 14.9 

17, 000 A ZOU wh 4 40 by ee eee ee 82 Se 7 ee 73 10-18 | .8 15. 1 

17, 200 4% 300 FEC 440— bee eres certs Se 84 5. 8 ree! 75 10-18 8 | 15. 4 

17, A0OH MEA S50 ac 440- Dae ee Se ie 85 5-9 7.5 76.5 | 10-18 | wx 15. 4 
17, 600 A AQ0: | C—-449- Bee eee ee 87 6. 1 (hws ce 10-18 | at 15. 6 

17, 800 A A504 C—449—B ven ee e Site hs 89 Gaz 7.9 80 10-18 a 16. 0 

18, 000 AS500.)5 C=449--B ae Sr 91 6. 3 8. 1 82 | 10-18 | .4 16. 3 
| 

Set FREQUENCY 10 MC-INCREASE-2 MC loading coil dial at 30. 
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Table X. Crystal Sets and Operating Frequencies 

Note. Radio Sets SCR-399-(*) and SCR-499-(*) include a set of Crystal Holders FT-171-B whose crystals have 

the frequencies shown in the first column. For convenience, the additional operating frequencies which may be obtained 

by using different transmitter tuning units also are listed. Two groups of crystals are available, only one of which is 

supplied with each radio set. 

GROUP 1 

Xtal freq || Operating] Tuning ea Tuning ||;Operating| Tuning 
(ke) freq (ke) | unit cee) | unit freq (ke) | unit 

2,030 ||2, 030 TU-47||4, 060) TU-—50)|____-_-_|------- 

2,045 |/2, 045 TU-47||4, 090) TU-—50)|__-_---|------- 

2,065 ||2, 065 TU_—47)\4, 180}. TU—50}}_..__-.-|_------ 

2105" (12,108 | Ti 7il4e210) 1 U250\|4-- 2) ese 
2,105 ||2,105 | TU—47|/4,210| TU-50)|__-_.__|_---__- 
2,125 {12,125 | TU-47|/4,250| TU-5o||_-__.__|_--___- 
9:145°) 2 44s 01 P47 4e900l TU50lle .- 4 ls ok 
OVI BG. 2 1b Oe |) DUA TN4eS OT USO. ee | ude ok 
2,220 ||2,220 | TU-47\|4, 440] TU-50]|____-__|_--__-- 
2,258 |l2,258 | TU-47\4, 516) TU-5ol|_______|__-___- 
2,260 |/2,260 | TU-47)|4, 520) TU-50l|____-__|_--___- 
2, 282. 5||2, 282 5| TU-47||4, 565) TU-50||____-__|_-____- 
2,290 |/2,290 | TU-47\|4, 580) TU-50||_______|_--____ 
2,300 {12,300 | TU-47||4, 600) TU-50\|_._____|_-____- 
2305) 23050 | TU-ATIaIGLOLTUS5O 0 le Oe 
2 300) -oee200 | Tues 74 640 U250NC eee ek tp eee 
25360 "(12,3600 | Tis474720) eT U50), ee) ee le 
2.300 112.3000 | TiEat74 97301 TU-50l sou fo Le 
2.415 [12 415° | T4745 880) TU-5ON. 2 
A356 \2e4ah) | (474 7870, T Ub, | ea 
2, 442. 5||2, 442. 5| TU-47/|4, 885} TU-50||_______|__-___- 
2, 532. 5/2, 532. 5| TU-48||5, 065} TU-51||____.__]__-___- 
2.645 | 10),545% i #ie48i5, 090), TU-S1\\.-.. 2-12-08 
2, 557. 5||2, 557. 5| TU—48)/5, 115} TU-5i||_--_-__|__--__- 
3, 202. 5|/3, 202. 5| TU-49|/6, 405 TU-52|| 12, 810} TU-54 
3,215 {13,215 | TU-49/|6, 430] TU-52\| 12, 860) TU-54 
3, 237. 5/3, 237. 5| TU-49||6, 475| TU-52/| 12, 950| TU-54 
3,250 (13,250 | TU-49//6, 500| TU-52/| 13,000! TU-54 
3, 322. 51/3, 322. 5| TU-—49|/6, 645| TU-52I| 13, 290] TU-54 
3,510 113,510 | TU-49||7, 020) TU-52\| 14,040) TU-54 
3,520 {13,520 | TU-49/l7,040| TU-52|| 14,080) TU-54 
3,550 |/3,550 | TU-497, 100) TU-52/| 14,200) TU-54 
3,570 (13,570 | TU-49|7, 140| TU-52\| 14, 280) TU-54 
3, 580 ||3, 580 TU-48)|7, 160) TU-52)| 14, 320) TU-54 

3,945 ||3, 945 TU-—49)'7, 890| TU-—52)| 15, 780) TU-54 

3,955 | 3, 955 TU-49||7, 910) TU-52)| 15, 820; TU-54 

GROUP 2 

Xtal freq || Operating) Tuning poe Tuning || Operating] Tuning 
(ke) freq (ke) unit fey unit freq (ke) unit 

2,030 |:2,030 | TU-47||4,060| TU-50/|______- | pipe de ee 
2, 052: 5) 2, 05225; TU—47|\4, 105) TU—60)|- oe 

2,085 }|/2, 085 AMOR Ale Ai7A0)) AMUN lon se See ee 

2 11752 1725) TU 474 325i B00 ee eee eee, 

2 160/12 1600 “TU47)|4 32010 L050) ene ee ke 
2,200 {2,200 | TU-47||4, 400] TU-50]|_-_-___|_------ 
2, 217. BID. 217. 5| TU-47|\4, 435) TU-5Oll,__-._-|_.-2-_. 
2,390 {12,390 | TU-47||4, 780} TU-50]|__._____|_.___-- 
2. 41524150 9 TUS47i4,. 880 hU 50 e oe 
9-436 712496) 91 Tet 74 8720 TU 50 ess a ee 
2 532, 52532) 01 TU-48115, 06a DU ol uee e saree, 
2, 647. 5||2, 647. 5| TU-48]|5, 295} TU-51||_______|__-__-- 
2 772 2 772 A TU=48\5, 644) 0-5 ee ee 
2,980 |/2,980 | TU-48\/5, 960] TU-51||_....__]_--___- 
3,000 ||3,000 | TU-48l|6, 000) TU-51|| 12,000) TU-54 
3,035 |/3,035 | TU-48||6,070| TU-51|| 12, 140} TU-54 
3,100 |/3,100 | TU-48ll6, 200) TU-51/| 12, 400) TU-54 
3,120 {3,120 | TU-48|'6, 240} TU-51]| 12, 480| TU-54 
3,150 [13,150 | TU-48/6, 300] TU-51/| 12, 600] TU-54 
3,155 |/3,155 | TU-48\/6, 310| TU-51|| 12, 620} TU-54 
3, 232. 5|/3, 232. 5| TU-49]||6, 465] TU-52)| 12, 930] TU-54 
3,265 |/3,265 | TU-49/6, 530] TU-52/| 13, 060] TU-54 
3, 322. 5/3, 322. 5| TU-49| 6, 645| TU-52/| 13, 290] TU-54 
3, 417, 5/13, 417. 5| TU-49]|6, 835| TU-52)| 13, 670] TU-54 
3,475 |13,475 | TU-49/6, 950| TU-52/| 13, 900] TU-54 
3,588 {13,588 | TU-49/|7, 176] TU-52/| 14, 352} TU-54 
3,665 ||3,665 | TU-49/|7, 330] TU-52/| 14, 660| TU-54 
3,725 ||3,725 | TU-49ll7, 450] TU-52/| 14, 900] TU-54 
3,785 ||3,785 | TU-49]i7, 570] TU-52/| 15, 140] TU-54 
3, 792. 5/13, 792. 5| TU-49]|7, 585] TU-52|| 15, 170) TU-54 
3,850 |/3,850 | TU-49||7, 700] TU-52/| 15, 400] TU-54 
3,865 |13,865 | TU-49|7, 730] TU-52!| 15, 460) TU-54 
3,905 |/3,905 | TU-49]/7, 810) TU-52|| 15, 620) TU-54 
3,935 ||13,935 | TU-49/|7, 870] TU-52|| 15, 740] TU-54 
3,995 ||3,995 | TU-49/|7, 990) TU-52/| 15, 980] TU-54 
3, 997. 513, 997. 5| TU-491/7, 995} TU-52)| 15, 990] TU-54 

21. Tuning Procedure 

Refer to paragraph 20 for preliminary control 

settings before using the tuning procedure. 

Caution: Radio Transmitter BC-610-(*) con- 
tains extremely high voltages which are dangerous 
to life if contacted. The protective electrical 

interlock switches should not be relied upon. A 

red bull’s-eye pilot lamp, labeled PLATE POWER, 
on the front panel of the transmitter indicates 
when the h-v supply is turned on. However, 
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since this lamp may burn out, do not rely on it to 
show that no high voltage is present. When the 
transmitter is in operation, extremely high r-f 

voltages are present around the antenna tuning 
unit. Beware of r-f burns. Make certain that 
the voltage is off before changing coil units or 
transmitter tuning units. 

a. Set the FILAMENT POWER switch to on 

(up). 
(1) The FILAMENT VOLTAGE meter 

should register. 
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(2) Allow 1 minute for the filaments to come 

up to the proper operating temperature. 

(3) Adjust the FILAMENT VOLTAGE con- 
trol until the FILAMENT VOLTAGE 
meter indicates between 5 and 5.3 volts. 

b. Set the EXCITER PLATE POWER switch 

to on (up). 

c. For M. O. controlled operation, adjust the mo 
tuning dial on the transmitter tuning unit to the 
operating frequency; use the following procedure: 

(1) Set a frequency meter (such as Fre- 
quency Meter Set SCR-211-(*) to the 
desired operating frequency. 

(2) Place the frequency meter on top of the 

transmitter. Use about a foot of wire 

for an antenna on the meter. 
(3) Adjust the M. O. control on the tuning 

unit for a zero-beat note in the earphones 

connected to the frequency meter. The 
final setting of the control should be close 
to the chart reading. 

(4) Repeat this procedure for the other tuning 

units if operation is desired on different 

frequencies in three separate channels. 
d. For crystal oscillator controlled operation, 

measure the operating frequency with a frequency 
meter to insure operation on the proper frequency. 

e. Set the EXCITATION METER SWITCH 
to DOUBLER PLATE position. Adjust the 
DOUB. knob of the transmitter tuning unit for 
minimum current indication on the EXCITA- 
TION METER. 

f. Set the EXCITATION METER SWITCH 
to INT. AMP. GRID position. Readjust the 
DOUB. knob for mazimum indication on the 
EXCITATION METER. 

g. Set the EXCITATION METER SWITCH 
to INT. AMP. PLATE position. Adjust the 
INT. AMP. knob of the transmitter tuning unit 
for minimum indication on the EXCITATION 
METER. 

h. Set the EXCITATION METER SWITCH 
to P.A. GRID position. Readjust the INT. 
AMP. knob for mazimum indication on the 
EXCITATION METER. 

i. Repeat e through A above until maximum 
possible deflection is obtained on the EXCITA- 

TION METER with the EXCITATION METER 
SWITCH in the P.A. GRID position. The 
EXCITATION METER should indicate between 
60 and 100 ma (milliamperes). 

Note. Make certain that both doors in the top cover 

of the transmitter are closed firmly upon the interlock 

switches; otherwise, plate power cannot be applied. Check 

that an antenna or dummy load is connected to the trans- 

mitter and that the HIGH VOLTAGE PROTECT switch 

is in the HIGH VOLTAGE PROTECT position. 

7. Set the PLATE POWER switch to the on 
(up) position. (During operation with associated 

equipment, the functions of the PLATE POWER 
switch normally will be accomplished by an exter- 
nal switch.) 

(1) The red pilot lamp on the transmitter 
should light. 

(2) Rotate the P.A. PLATE TUNING dial 
until the P.A. PLATE meter dips to a 
minimum reading. 

k. If the minimum P.A. PLATE meter reading 
is below 100 ma while tuning with a dummy load 
or a doublet antenna, turn off the transmitter, 
open the left-hand top door, and remove the coil 
unit. Move the coupling coil to about 15° from 
horizontal and replace the coil unit. Close the 
door and apply plate power. 

(1) Retune P.A. PLATE TUNING dial for 
minumum reading on the P.A. PLATE 
meter. 

(2) If the reading is still below 100 ma, add 
more coupling in the same manner. Do 
not couple above 100 ma. 

l. If the minomum P.A. PLATE meter reading 
is below 100 ma when tuning with a whip or long- 
wire antenna in conjunction with Antenna Tuning 
Unit BC-939-(*), adjust the FREQUENCY 
INCREASE control for maximum deflection of the 
P.A. PLATE meter. If the P.A. PLATE meter 
reads above or below 100 ma, adjust the COU- 
PLING INCREASE control for 100 ma. The 
P.A. PLATE TUNING dial must be retuned for 
a minimum reading on the P.A. PLATE METER 
whenever adjustments are made on the antenna 

tuning unit. 
m. Set the PLATE POWER switch to the off 

(down) position. Set the HIGH VOLTAGE 

PROTECT switch to the NORMAL position. 
Now set the PLATE POWER switch to the on 
(up) position. The P.A. PLATE meter should 

read 290 ma. 
(1) If the minimum P.A. PLATE meter 

reading is above or below 290 ma when 
tuning with a dummy load or doublet 
antenna, readjust the coupling coil for a 
plate current reading of 290 ma; follow 

the procedure in k above. 
(2) If the minimum P.A. PLATE meter read- 

ing is above or below 290 ma when tuning 
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with Antenna Tuning Unit BC-939-(*), 
alternately adjust the COUPLING IN- 

CREASE and the FREQUENCY IN- 
CREASE controls on the antenna tuning 
unit until the maximum r-f current occurs 

on the ANTENNA CURRENT meter 

when the P.A. PLATE meter reads 290 
ma. 

n. This completes the tuning procedure. The 

transmitter plate current must never exceed 300 

ma during tuning or c-w operation. 

Table XI. Tuning Ranges for Long-Wire Antennas When 

Used With Antenna Tuning Unit BC-939-(*) 

Antenna lengths (ft) Useful freq range (mc) 

ZO ek OO: Le er ee 2 ee 2 to 10; 15 to 18 

OU ee ee ens ee ee 2 to 6; 11 to 18 

ASTES. Se SRD ee A ee eS 2 to 4; 10 to 18 

G57 ete Suk Tee DIR a ee eee 2 to 3; 9 to 18 

22. Operation 

a. Starting Procedure. It the transmitter is 

being energized initially or if the frequency of 
operation is being changed, follow the procedure 
outlined in paragraphs 20 and 21. If the trans- 
mitter is to be operated at the frequency last used 
before the equipment was shut down, perform the 
following steps: 

(1) Set the FILAMENT POWER switch to 
the on (up) position. 

(2) Set the EXCITER PLATE POWER 
switch to the on (up) position. 

(3) Set the PLATE POWER switch to the on 
(up) position. The P.A. PLATE meter 
should read 290 ma for C.W. operation 
or 250 ma for PHONE operation. 

(4) Check the P.A. PLATE TUNING. 

b. C-W Operation. 

(1) Set the EXCITER PLATE POWER 
switch to NORMAL (down). This will 

remove the excitation from the trans- 
mitter. 

(2) Key the transmitter by shorting pins 2 
and 8 on socket SO5 with a telegraph 
key or associated equipment. The P.A. 
PLATE meter should read 290 ma 

c. Phone Operation. 

(1) Set the PLATE POWER switch to the 
off (down) position. 

(2) Set the MODULATOR BIAS control on 
the transmitter to the extreme counter- 

clockwise position (this increases the 
bias). 

(3) Set the C.W.-PHONE switch at PHONE. 
(4) Set the PLATE POWER switch to the 

on (up) position. The P.A. PLATE 
meter should read 250 ma. 

(5) Adjust the MODULATOR BIAS control 
for 40 ma of modulator current with no 

audio input to the transmitter. Mod- 

ulator current normally is shown by a 
meter in the speech amplifier. 

(6) Modulate the transmitter by pressing the 
microphone button and speaking into 
the microphone. 

d. Stopping Procedure. 

(1) Set EXCITER PLATE POWER switch 
to NORMAL (down). 

(2) Set PLATE POWER switch to the off 
(down) position. 

(3) Set FILAMENT POWER switch to the 
off (down) position. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

23. General 

The operation of Radio Transmitter BC-610-(*) 
may be difficult in regions where extreme cold, 
heat, humidity and moisture, sand conditions, 
etc., prevail. Instructions are given in the follow- 
ing paragraphs on procedures for minimizing the 
effect of these unusual operation conditions. 

24. Operation in Arctic Climates 

Subzero temperatures and climatic conditions 
associated with cold weather affect the efficient 
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operation of the equipment. Instructioris and 

precautions for operation under such adverse 
conditions follow: 

a. Handle the equipment carefully. 

b. Locate the equipment inside a_ heated 
inclosure where there is no danger of a cold draft 
striking the glass tubes when a door is opened. 
A sudden draft of cold air is often sufficient to 
shatter the glass envelope of a heated tube. If 
the inclosure is constructed so that this precaution: 
is impossible, place a blanket or some barrier 
between the source of the draft and the equipment. 
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c. When equipment which has been exposed to 
the cold is brought into a warm room, it will 
sweat and will continue to do so until it reaches 
room temperature. This condition also arises 

when equipment warms up during the day after 
exposure during a cold night. When the equip- 
ment has reached room temperature, dry it 
thoroughly. 

d. Mercury vapor tubes require more time to 
warm up than other vacuum tubes. Before turn- 
ing on the plate voltage, turn on the filaments 
and let the tubes heat until they feel warm to 
the touch; this may take from 10 to 15 minutes, 
depending on the temperature of the surrounding 
air. If the tube is not warm when the plate volt- 

age is turned on, the surge of current due to high 
voltage may ruin the tube. 

e. Keep the equipment warm and dry. If the 
set is not in a heated inclosure, keep tube fila- 
ments turned on. 

25. Operation in Tropical Climates 

When operated in tropical climates, radio equip- 
ment may be installed in tents, huts, or when 

necessary, in underground dugouts. When equip- 
ment is installed below ground and when it is set 
up in swampy areas, moisture conditions are more 
acute than normal in the tropics. Ventilation is 
usually very poor, and the high relative humidity 
causes condensation of moisture on the equip- 
ment whenever the temperature of the equipment 

becomes lower than the air temperature. To 

minimize this condition, keep the tube filaments 
turned on. 

26. Operation in Desert Climates 

a. Conditions similar to those encountered in 
tropical climates often prevail in desert areas. 
Use the same measures to insure proper operation 
of the equipment. 

6. The main problem which arises with equip- 

ment operation in desert areas is the large amount 
of sand or dust and dirt which enters the moving 
parts of radio equipment. The ideal preventive 
precaution is to house the equipment in a dust- 
proofshelter. Since such a building is seldom availa- 
bleand would require air conditioning, the next best 
precaution is to make the building in which the 

equipment is located as dustproof as possible with 
available materials. Hang wet sacking over the 
windows and doors, cover the inside walls with 

heavy paper, and secure the side walls of tents 
with sand to prevent their flapping in the wind. 

c. Never tie power cords, signal cords, or other 

wiring connections to either the inside or the out- 
side of tents. Desert areas are subject to sudden 
wind squalls which may jerk the connections 
loose or break the lines. 

d. Take care to keep the equipment as free 
from dust as possible. Make frequent preven- 
tive maintenance checks (par. 30). Pay particu- 

lar attention to the condition of the lubrication of 
the equipment. Excessive amounts of dust, sand, 
or dirt that come into contact with oil and grease 
result in grit, which will damage the equipment. 

e. Radio Transmitter BC-610-E as supplied 
with Radio Sets SCR-399-A and SCR-499-A 
may be modified to provide a means of protec- 
tion against dust, insects, and other foreign mat- 
ter in accordance with MWO SIG 11-281-9. 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section |. PREVENTIVE MAINTENANCE SERVICES 

27. Definition of Preventive Maintenance 

Preventive maintenance is work performed on 
equipment (usually when the equipment is not in 

use) to keep it in good working order so that break- 
downs and needless interruptions in service will be 

kept to a minimum. Preventive maintenance 

differs from trouble shooting and repair since its 
object is to prevent certain troubles from occurring 
(AR 750-5). 

28. General Preventive Maintenance Tech- 
niques 

a. Use No. 0000 sandpaper to remove corrosion. 
b. Use a clean, dry, lint-free cloth or a dry 

brush for cleaning. 
(1) If necessary, except for electrical contacts, 

moisten the cloth or brush with solvent, 
dry-cleaning (SD); then wipe the parts 
dry with a cloth. 

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

Caution: Repeated contact of carbon 
tetrachloride with the skin or prolonged 
breathing of the fumes is dangerous. 
Make sure adequate ventilation is pro- 
vided. 

c. If available, dry compressed air may be used 
at a line pressure not exceeding 60 pounds per 
square inch to remove dust from inaccessible 
places; be careful, however, or mechanical damage 
from the air blast may result. 

d. Use a safety shorting stick before touching 
components in the transmitter. A safety shorting 
stick may be constructed as follows: 

(1) Secure a dry piece of wood or some other 
material which is a good electrical insula- 

tor (fig. 21). It should be about 36 

FLATTEN APPROXIMATELY 3 INCHES 

FOR DRILLING AND MOUNTING 

|—_.____— APPROXIMATELY 36 INCHES 

HARDWOOD STICK 

DRY AND COAT WITH 

CLEAR SHELLAC. 

FLEXIBLE WIRE 

#B AWG OR i aes 

CONNECT GROUND CLAMP TO 

GROUND BEFORE USING PROBE. 

REMOVE SHORTING STICK 

BEFORE TURNING ON POWER. 

APPROXIMATELY 6 INCHES 

\ t 
aN — 

4 
lw 

SOLDER LUG TO COPPER BAR J 3 

SOLDER CONNECTIONS 

HEAVY COPPER HOOK 
TO HOOK SHORTING BAR 

ON HIGH VOLTAGE TERMINAL 
WHILE WORKING ON 
EQUIPMENT AS AN ADDED 
PRECAUTION SHOULD THE 
POWER BE TURNED ON 

ACCIDENTLY. 

m—~+— GROUND CLAMP. 

TM 264A-94 

Figure 21. Construction of shorting stick. 
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inches long and about 1 inch square. The 
latter dimension is not very important. 

(2) Securely fasten a piece of copper or brass 
rod (or thin tubing) to one end of the 
stick in such a manner that the rod 
extends 12 inches beyond the end of the 
stick. The free end of the rod should be 
bent in the form of a small hook. 

(3) Solder a piece of heavy flexible hook-up 
wire about 18 inches long to the metal 
rod at the point where it is fastened to 

the stick. Attach a heavy clip to the 
free end of the wire. 

e. Use jumper wires as shorting links across h-v 
capacitors when the equipment is being repaired 
or cleaned. The jumper wires may be made from 
heavy flexible wire, about 18 inches long, with 
heavy clips attached to each end. 

f. For further information on preventive main- 
tenance techniques, see TB SIG 178. 

29. Use of Preventive Maintenance Forms 

a. The information in paragraph 30 is presented 
as a guide to the individual making an inspection 
of equipment in accordance with instructions on 
DA AGO Forms 11-238 and 11-239. The decision 
as to which items on the forms are applicable to 
this equipment is a tactical decision to be made in 
the case of first echelon maintenance by the com- 
munication officer/chief or his designated repre- 
sentative, and in the case of second and third 
echelon maintenance, by the individual making the 
inspection. Instructions for the use of each form 

appear on the reverse side of the form. 

b. The first two columns in the table in para- 
graph 30 serve as a cross reference between the 
item numbers of DA AGO Forms 11-238 and 
11-239 and the preventive maintenance informa- 
tion in this manual. 

30. Performing Preventive Maintenance 

Perform the following preventive maintenance 
operations at the intervals indicated, unless these 
intervals are reduced by the local commander. 

Caution: Tighten screws, bolts, and nuts 
carefully. Fittings tightened beyond the pressure 
for which they are designed will be damaged or 
broken. 

DA AGO | DA AGO 
Form 11-238) Form 11-239 
item No. item No. 

19 

Preventive maintenance operations 

DAILY 

Check for completeness and satis- 

factory condition of the radio set 

(pars. 7, 8, and 9). 

Check suitability of location and 

installation for normal operation 

(par. 13). 

Clean dirt and moisture from exterior 

of cabinet. 

Check seating of tubes, fuses, con- 
nectors, plug-in coils and crystals. 

Inspect controls for binding, scraping, 

excessive looseness, and positive 
action. 

Check for normal operation (par. 37). 

WEEKLY 

Caution: Disconnect all power 

before performing the following 

operations. Upon completion, re- 

connect power and check for satis- 

factory operation. 

Clean and tighten exterior of cabinet, 

coaxial transmission line, and cable 

connections. 

Inspect metal surfaces and antennas 

for rust, corrosion, and moisture. 

Inspect cord, cable, wire, and shock 

mounts for cuts, breaks, fraying, 

deterioration, kinks, and strain. 

Inspect antenna for eccentricities, 

corrosion, damaged insulators. 

Inspect for looseness of accessible 

items: switches, knobs, jacks, con- 

nectors, transformers, relays, cae 

pacitors, and pilot light assemblies. 

Inspect meters for damaged glass and 
cases. 

Inspect shelters for 

weatherproofing. 

Check antenna guy wires for looseness 

and proper tension. 

If deficiencies noted are not corrected 

during inspection, indicate ~stion 

taken for correction. 

adequacy of 

MONTHLY 

Inspect electron tubes for loose en- 

velopes, loose cap _ connectors, 

cracked sockets, and insufficient 

socket spring tension; remove dust 

and dirt carefully; check emission 

of receiver-type tubes. 
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DA AGO | DA AGO 
Form 11-238) Form 11-239 
item No. item No. 

Preventive maintenance operations 

MONTHLY—Continued 

21 | Inspect fixed capacitors for leaks, 

bulges, and discoloration. 

22 | Inspect relays for loose mountings; 

burned, pitted, or corroded con- 

tacts; misalinement of contacts and 

springs; insufficient spring tension; 

binding of plungers and hinge parts. 

23 | Inspect variable capacitor C12 for 

dirt, moisture, misalinement of 

plates, and loose mountings. 

24 | Inspect resistors, bushings, and in- 

sulators for cracks, chipping, blis- 

tering, discoloration, and moisture. 

25 | Inspect terminals of large fixed capac- 

itors and resistors for corrosion, 

dirt, and loose contacts. 

26 | Clean and tighten switches, terminal 

boards, relay cases, and interior of 

cabinet and chassis not readily 

accessible. 

31R2-3SCR399-21 

DA AGO | DA AGO 
Form 11-238}Form 11-239 
item No. item No. 

Preventive maintenance operations 

MONTHLY—Continued 

27 | Inspect terminal boards for loose con- 

nections, cracks, and breaks. 

28 | Check setting of adjustable relay RY5 

(par. 74). 

29 | Lubricate equipment (par. 31). 

31 | Clean and tighten connections and 

mountings for transformers, chokes, 

and potentiometers. 

32 | Inspect transformers, chokes, poten- 

tiometers, and rheostats for over- 

heating and leakage. 

37 | Check moisture and fungiproofing, 

retouch with brush where necessary 

(par. 32). 

39 | If deficiencies noted are not corrected 

during inspection, indicate action 

taken for correction. 

Section Il. LUBRICATION AND WEATHERPROOFING 

31. Lubrication 

Use oil, engine (OE-10) in temperatures above 
0° F.; use oil, lubricating, preservative, special 
(PL-Special) in temperatures below 0° F.; use 

grease, instrument (GL) where needed, and in all 

temperatures. Lubricate only at the points speci- 

fied, and wipe off excess lubricant. The following 
points require lubrication every 256 hours: 

a. P-A Plate Tuning Shaft Bearings. Place 1 

or 2 drops of oil (PL-Special) on each of the bear- 

ings (fig. 22). 
b. Hxcitation Meter Switch Bearings. Place 1 or 

2 drops of oil (PL-Special) on each of the bearings 

(fig? 22); 
c. Band Switch Bearing. Place 1 or 2 drops of 

oil (PL-Special) on the bearing (fig. 22). 

d. Tuning Control Gears (FE Model Only). Lu- 
bricate teeth sparingly with oil (PL-Special). 

32. Weatherproofing 

a. General. Signal Corps equipment, when 
operated under severe climatic conditions such as 
prevail in tropical, arctic, and desert regions, 

requires special treatment and maintenance. 
Fungus growth, insects, dust, corrosion, salt spray, 

excessive moisture, and extreme temperatures are 

harmful to most materials. 
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b. Tropical Maintenance. A special moisture- 
proofing and fungiproofing treatment has been 
devised which, if properly applied, provides a 
reasonable degree of protection. This treatment 
is explained fully in TB SIG 13 and TB SIG 72. 

c. Winter Maintenance. Special precautions 

necessary to prevent poor performance or total 

operational failure of equipment in extremely low 
temperatures are explained fully in TB SIG 66 
and TB SIG 219. 

d. Desert Maintenance. Special precautions nec- 
essary to prevent equipment failure in areas sub- 

ject to extremely high temperatures, low humidity, 
and excessive sand and dust are explained fully in 
TB SIG 75. 

e. Lubrication. The effects of extreme cold and 
heat on materials and lubricants are explained 
in TB SIG 69. Observe all precautions outlined 

in TB SIG 69 and pay strict attention to all lubri- 

cation orders when operating equipment under 
conditions of extreme cold or heat. 

33. Rustproofing and Painting 

a. When the finish on the case has been scarred 
or damaged badly, rust and corrosion can be pre- 

vented by touching up bared surfaces. Use No. 
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OIL 

OIL 

P.A. PLATE 

TUNING 

OIL 

OIL 
Oil BAND SWITCH 

EXCITATION (BELOW EXCITATION 
METER SWITCH METER SWITCH ) 

TM 826-18 

Figure 22. Lubrication points on Radio Transmitters BC-610-F, —G, ~-H, -I, and T-213/GRC-26. 

00 or No. 000 sandpaper to clean the surface down 
to the bare metal; obtain a bright smooth finish. 

Caution: Do not use steel wool. Minute par- 
ticles frequently enter the case and cause harmful 
internal shorting or grounding of circuits. 

6. When a touch-up job is necessary, apply 

paint with a small brush. Remove rust from the 

case by cleaning corroded metal with solvent (SD) 

to soften the rust and use sandpaper to complete 

the preparation for painting. Paint used will be 
authorized and consistent with existing regulations 
(TM 9-2851). 
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Section Ill. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 

34. Scope 

a. The trouble shooting and repair work that 
can be performed at the organizational maiate- 
nance level (operators and repairmen) are neces- 
sarily limited in scope by the tools, test equipment, 

and replaceable parts issued, and by the existing 
tactical situation. Accordingly, trouble shooting 
by the operator is based on the performance of the 
equipment and the use of the senses in determining 
such troubles as burned-out tubes, cracked 
insulators, etc. 

b. The paragraphs which follow in this section 
will help in determining which stage is at fault 
and in localizing the fault in that stage to the 
defective item, such as a tube or fuse. 

35. Visual Inspection 

a. When Radio Transmitter BC-610-(*) fails 
to operate properly, a visual examination will 
ordinarily determine the faulty part. Inspect 
the following items: 

(1) Wiring for loose or poorly soldered con- 
nections, frayed or burned insulation, 

or stretched leads. 
(2) Terminal boards for broken lugs and 

signs of arcing. 
(3) Split, cracked, or broken crystal holders. 
(4) Resistors for blistering or discoloration 

caused by overheating. 

(5) Fuses for corrosion or failure. 

(6) Worn, broken, or disconnected cords or 
plugs. 

\7) Relay contacts burned because of over- 
loads. 

(8) Wires broken because of excessive 

vibration. 

(9) Defective tubes. 

b. When failure is encountered and the cause is 
not immediately apparent, check as many of the 
above items as is practicable before starting a 
detailed examination of the component parts of 
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the system. If possible, obtain information from 
the operator of the equipment regarding perform- 
ance at the time trouble appeared. 

c. Visually mspect the antenna system for 
obvious abnormalities. 

36. Trouble Shooting by Using Equipment Per- 
formance Checklist 

a. General. The equipment performance check- 
list (par. 37) will help the operator to locate 

trouble in the equipment. The list gives the 
item to be checked, the conditions under which 
the item is checked, the normal indications and 
tolerances of correct operation, and the corrective 
measures the operator can take. To use this list, 
follow the items in numerical sequence. 

b. Action or Condition. For some items, the 
information given in the action or condition 
column consists of various switch and control 
settings under which the item is to be checked. 
For other items it represents an action that must 
be taken to check the normal indication given in 
the normal indications column. 

c. Normal Indications. ‘The aormal indications 
listed include the visible and audible signs that the 
operator should perceive whea he checks the items. 
If the indications are not normal, the operator 
should apply the recommended corrective 
measures. 

d. Corrective Measures. The corrective meas- 
ures listed in paragraph 37 are those the operator 
can make without turning in the equipment for 
repairs. A reference in the column to chapter 6 
indicates that the trouble cannot be corrected 
during operation and that trouble shooting by an 
experienced repairman is necessary. If the set 
is completely inoperative or if the recommended 

corrective measures do not yield results, trouble 
shooting is necessary. However, if the tactical 
situation requires that communication be main- 
tained and if the set is not completely inoperative, 
the operator must maintain the set in operation 

as long as it is possible to do so. 



37. Equipment Performance Checklist 

HmarPHn 

Item 

10 

al 

12 

13 

14 

15 

Ws 

—— 

Item 

FILAMENT POWER switch. 

PLATE POWER switch-_-_-_- 

EXCITER PLATE POWER 

switch. 

HIGH VOLTAGE PRO- 

TECT switch. 

C. W.-PHONE switch____-__- 

Transmitter tuning unit___-_- 

BAN Dao Wil Ci fee ai 

Cone its ee ee ee 

Me OFX DAI switch ses == | 

Mo, buai psa ee ee 

DOUBAKn Ob eaten! Soe. 

TIGA NE Ee RROD eee cans 
P. A. PLATE TUNING dial. 

Band switch (on antenna 

tuning unit, if used). 

FREQUENCY INCREASE 
dial. 

COUPLING INCREASE 
control. 

FILAMENT POWER switch_ 

Action or condition 

Set to off (down). 

Do. 

Set to NORMAL. 

Set to HIGH VOLT- 

AGE PROTECT. 

Set to C. W. 

Check selection of 

proper tuning units. 

Set to channel of prop- 
er tuning unit. 

Check selection of 

proper coil unit for 

frequency desired. 

Adjust coupling coil to 

horizontal position. 

Add vacuum capacitor 

C28 if operating in 

the 2 to 2.5-me 

range. 

Set switch to M. O. for 

master oscillator con- 

trol. 

Set switch to XTAL 

for crystal control. 

Check selection of 

proper crystal. 

Set to proper fre- 

quency; use calibra- 

tion chart (unless 

operation is XTAL 

controlled). 

Set to proper setting 

(use calibration 

chart). 

Do. 

Set to proper reading 

(use calibration 

chart). 

Set to proper band or 

LONG WIRE an- 

tenna position. 

Set to proper setting 

(use calibration 

chart). 

Do. 

Set to on (up); wait 1 

minute for filaments 

to reach operating 

temperature. Wait 

30 minutes if trans- 

mitter is damp. 

Normal indications 

Green pilot lamp lights_ 

FILAMENT VOLT- 

AGE meter reads 

5 to 5.3 volts. 

Corrective measures 

Replace iamp. Check 
fuses FS1, FS2, and 

FS4. 
Adjust FILAMENT 

VOLTAGE control. 

Aa 
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Action or condition _ Normal indications 

EXCITER PLATE POWER 

EXCITATION METER 

PLATE POWER switch_-_- 

PLATE POWER switch___- 

HIGH VOLTAGE PRO- 

PLATE POWER switch---- 

see: Item 

18 

switch. 

E 

Q 

U 

19 

I SWITCH. 

1 

M 

E 

N 

Ae 

20 

P 

E 

FY 

F 

O 

Zi. 

R 

M Pap: 

TECT switch. 

A 23 

N 

C 

E 

24 

switch. 

Ss 

Ap 25 

26 

O 

Je 

EXCITER PLATE POWER 

PLATE POWER switch___- 

FILAMENT POWER switch-_ 
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Set to on (up) position_ 

Set. to DOUBLER 
PLATE. 

Set to INT. AMP. 

GRID. 

Set to INT. AMP. 

PLATE. 

Set to P. A. GRID_-.-- 

Set) to1ony (up) see 

Set to off (down)_____- 

Set to NORMAL 
(down). 

pet t¢ on (ple enero 

NORMAL Set to 

(down). 

Set to off (down)-_-_-__-_- 

Set to off (down)-_-_-___- 

EX Galt ALT OL.OMN 

METER should 
show a reading. 

EX COLA LON 

METER reads 25 

to 45 ma. 

1 to 8 ma 

eS tOwL (a dee ee 

OO,toR OOfma eae eee 

P. A. PLATE meter 

reads 100 ma. 

Red pilot lamp lights. 

P. A. PLATE meter 
reads 0 ma. 

Red pilot lamp goes off. 

P. A. PLATE meter 

reads 290 ma. 

No reading on P. A. 

PLATE meter or 

EXCITATION 
METER. 

Red light goes out--_-_-- 

Green pilot lamp goes 

out. 

No voltage indication 

on FILAMENT 

VOLTAGE meter. 

Corrective measures 

If meter does not indi- 

cate in any position 

check the transmitter 

tuning unit, setting of 

BAND SWITCH, 

and position of M. O.- 
XTAL switch. 

Adjust DOUB. knob. 

Do. 

Adjust INT. AMP. 

knob. 

Do. 

If readings are still im- 

proper, check the 

crystal, or mo setting, 

or replace tube V8, 

V9, V10, or V11, if 
necessary. 

Adjust coupling in coil 

unit. Adjust COU- 

PLING INCREASE 

control on antenna 

tuning unit. 

Check coil unit L7. 
Check antenna. 

Operate OVERLOAD 
RESET. 

Replace V6, V7, 
V16, if necessary. 

Check contacts on relay 

RIYaE 

or 

Check OVERLOAD 
RESET. Adjust 

coupling in coil unit. 

Adjust COUPLING 

INCREASE control. 

Adjust FREQUENCY 

INCREASE control. 

Replace V6, V7, or V16, 

if necessary. 

Check EXCITER 
PLATE POWER 

switch. 

Check relay RY1. 

Disconnect a-c power 

input. 
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CHAPTER 4 

AUXILIARY EQUIPMENT 

Section |. FREQUENCY CONVERSION KIT MC-509 

38. Description 

This kit is used to extend the frequency range 
of Radio Transmitter BC-610-(*) to cover the 

additional frequency range of 1 to 2 mc. The 
component parts of Frequency Conversion Kit 
MC-509 are— 

1 Chest CH-251. 
3 Tuning Units TU-61 (range 1.5 to 2 mc). 
3 Tuning Units TU-62 (range 1 to 1.5 mc). 

2 Coil Units C—454 (range 1.5 to 2 mc.) 
2 Coil Units C-—455 (range 1 to 1.5 mc). 

2 vacuum capacitors, 100 pyuf. 
2 vacuum capacitors, 55 pyf. 

1 Antenna AN-168, long-wire. 
7 Mast sections MS—44. 
1 Mast Base MP-19. 
2 Guy Plates MP-20. 
6 Stakes GP-2. 
1 Guy GY-24-A (halyard). 

4 Guys GY-22-A (2 in use, 2 spares). 
1 Roll BG-176, antenna. 

1 Bag BG—102-( ), antenna accessories. 

1 Wire W-128, 2 ft. 
1 bag of hardware, including— 

1 lug, solder (with \-inch hole). 

1 lug, solder (with 8-32 machine screw 

hole). 
1 screw, machine, 8-32 x 1%’’ long. 

1 lockwasher, 8-32. 

1 nut, hexagonal, 8-32. 

39. Modification of Antenna Tuning Unit 
BC-939{*) 

Antenna Tuning Unit BC-—939-(*) may be mod- 
ified by use of Frequency Conversion Kit MC-509 
to allow operation of Radio Transmitter BC-610- 
(*) on frequencies from 1 to 2 mc. To install, 
refer to figure 25 and proceed as follows: 

a. Open the coaxial line inside Antenna Tuning 
Unit BC-—939-(*) by removing the center conduc- 
tor of the coaxial line from point Y. Bend this 

wire away from the insulator, and tape. Attach 
one end of a 17-inch length of Wire W-128 to 
point Y. 

b. Remove the lead running from coupling coil 
L5 to the ANTENNA CURRENT meter M4 at 
terminal 1. 

c. Attach the free end of the 17- inch length of 
Wire W-128 to the ANTENNA CURRENT meter 
M4 at terminal 1. 

d. Remove the lead from the h-f inductor coil 

L44 to the ANTENNA CURRENT meter M4 at 

terminal 2. Do not remove the other lead on 

terminal 2 which runs to a contact of switch SW9.1. 

e. Place the antenna range switch of Antenna 
Tuning Unit BC-—939—(*) in the 2-10 MC position. 

Note. For erection and installation of antenna mast, re- 

fer to TM 11-281. 

40. Modification of Radio Transmitter 
BC-610-*) 

To protect Radio Transmitter BC-610-(*) 
while operating on the lower frequency range, 
follow the procedure outlined in a below. Before 
operating within the normal range of the trans- 
mitter, perform the procedure indicated in b below. 

a. Unsolder one end of resistor R9 which is 
located adjacent to r-f choke CH4 on the under 
side of the p-a tank capacitor bakelite mounting 
panel (figs. 54 and 55). 

Caution: Failure to do so before operating the 
transmitter may result in damage to resistor R9 

and r-f choke CH4. 

b. To operate on the higher frequency, resolder 

the open connection of resistor R9. 
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TO ANTENNA 

2-l0 MG 

me 
VACUUM 
CAPACITOR 

LLL LOT OD OD OD OT OD" 

REMOVE AND TAPE 

TO 
TRANSMITTER \ ADD THIS 

\ WIRE 

ANTENNA CURRENT 
METER 

T™ 826-68 

Figure 23. Modification of Antenna Tuning Unit BC-939-(*), practical wiring diagram. 

41. Operation of Radio Transmitter BC-610- _ to the approximate dial settings indicated in table 
(7) in Fredquency Range of 1 to 9 mc XII, and tune the transmitter according to the 

tuning procedure outlined in paragraph 21. 
To operate Radio Transmitter BC-610-(*) in information pertaining to antenna, refer to TM 

the frequency range of 1 to 2 me, set the controls 11-281. 
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Table XII. Approximate Dial Settings Using Antenna Tuning Unit BC-939-(*) (MODIFIED) 

Tuning unit 

Frequency 

Tuning unit M. O. DOUB. INT. AMP. 

LeOse2e aes TU-62 4 3.3 1.5 

el eee TU-62 34 4.7 3. 0 

12 ey TU-62 54 6. 2 5. 0 

1322 es TU-62 69 7. 4 6.9 

1) 4.25 vee ve TU-62 80 8. 5 7.8 

LB OS Oe ae ee TU-62 90 10. 0 9. 0 

1D Siemens see TU-61 12 3. 2 2.2 

LAGi cere TU-61 32 4.6 4.3 

j bir PR, 3 9 TU-61 49 5. 7 5. 2 

Lg. eee ee TU-61 63 6. 7 6. 2 

]i 9.2422 Se TU-61 75 (fs Thal 

2h O22 eae TU-61 85 8. 2 8.0 

42. Theory of Equipment 

a. General. To extend the frequency range of 
Radio Transmitter BC-—610-(*) from 2 to 1 me, 
three factors are involved: 

(1) A means must be provided for tuning the 
oscillator, buffer-doubler, and ipa stages 
over the range of 2 to 1 me. 

(2) The p-a tank circuit must be provided 

with increased inductance and capaci- 

tance to tune over the required frequency 
range. 

(3) The antenna must operate efficiently on 

frequencies from 1 to 2 mc, and a means 
must be provided for coupling the an- 
tenna to the p-a tank circuit. 

(4) The functions of the electrical compo- 

nents of Frequency Conversion Kit MC- 
509, which makes possible the extended 
frequency range of Radio Transmitter 
BC-610-(*), are discussed in 5, c, and d 
below. 

b. Transmitter Tuning Units TU-61 and TU-62. 
The tuning circuits for the oscillator, buffer- 
doubler, and ipa stages of the transmitter are in- 
cluded in the plug-in tuning units. Transmitter 
Tuning Unit TU-61 covers a frequency range of 
2 to 1.5 me, and Transmitter Tuning Unit TU-62 
covers a frequency range of 1.5 to 1 mc. The 
electrical parts of these tuning units perform the 
same functions as the electrical parts of Trans- 
mitter Tuning Units TU-47 through TU-54. 
Refer to chapter 5 for the functioning of these 

Transmitter 

Antenna 
tuning crank Antenna eet TUNING - va ewum - 2-10 MC length (feet) 

C-455 33 100 13 125 

C-455 78 100 20 125 

C-455 37 55 28. 8 125 

C—455 63 50 33. 6 125 

C-455 86 55 38. 8 125 

C-—455 20 0 44,2 125 

C—454 54 55 26 75 

C-454 74 55 29. 7 75 

C-454 9 0 33. 2 75 

C-454 De 0 36. 3 75 

C454 33 0 39. 6 75 

C-454 42 0 42.1 75 

parts. Refer to figure 83 for Schematic diagrams. 

c. Coil Unit C-454 or O-4565 and Vacuum Ca- 
pacitors. The p-a plate circuit of the transmitter 
is tuned over a frequency range of 1 to 2 mc by the 
use of a proper combination of Coil Unit C-—454 
or C-455 and vacuum capacitors of 55 puf or 
100 ypyf, respectively (table XII). Coil Units 

C-454 and C-455 are provided with variable 
coupling links. By varying the position of the 
coupling link relative to the p-a tank coil, the 
operator can secure the required plate power 
input when loading the transmitter with the 
antenna. 

d. Antenna System. To obtain efficient opera- 
tion of the transmitter on frequencies from 1 to 2 
mc, a long-wire antenna is used. The antenna 
operates as a grounded quarter-wave antenna. 
For frequencies from 1 to 1.5 me the physical 
length of the antenna is 125 feet, and for frequen- 
cies from 1.5 to 2 mc, the physical length is 75 
feet... Electrically, these antennas are much 
shorter than a quarter-wave-length; therefore, 
tuning the antenna to resonance at the operating 
frequency requires the use of a variable series 
inductance. By making a slight wiring change 
in Antenna Tuning Unit BC-—939(*) (par. 39), 

coil L6 is connected in series with the antenna 
and the variable coupling link of the p-a tank coil. 
Figure 24 is a schematic diagram of the p-a plate 
circuit and Antenna Tuning Unit BC-939-(*) 
after the tuning unit wiring has been changed. 

Note. For additional information concerning antenna 

systems refer to the system manual, TM 11-281. 
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J 

ANTENNA TUNING UNIT BC-939-60 
AFTER WIRING CHANGE 

Tu 826-37 

Figwe 2 P-« plaie carecwit and modified Antenne Tuning Unit BC-333-({*), schematre diagram. 

Section Il. ADDITIONAL AUXILIARY EQUIPMENT 

43. Auxiliary Equipment 

Radio Transmitier BC-610-{*) may be used m 

many Standard radio communications equipments. 
The units discussed m the followimg subparagraphs 
are used with the transmitier m the various sys- 
tems to increase the operating facilities of the 

transmitter. 

a. Speech Amplifier BC-614{*) (fig. 23)- 
(1) Speech Amplifier BC-614{*) is an af 

amplifier which is designed for use with 
Radio Transmitter BC-610{*). The 
basic purpose of the speech amplifier is 
ic raise the microphone output to a level 
suitable for the mput of the af dive 
tubes of the transmitter, The speech 
amplifier has a jack which provides a 
means of keying the transmitter for c-w 
transmission from the speech amplifier. 
The speech amplifier is designed to per- 
mit the use of ether a carbon micro 

phone (such as Microphone T—17—(*) or 
T-45) o@ a dynamic microphone (such 

2s Micropwme T-50). A jack is pro 
vided for each on the front panel 

(2) Speech Amplifier BC-614—{*) has other 

uses In addition to these above, depend- 

used. The speech amplifier has two 

sockets which are located on the front 

panel (fig. 25). The socket on the lower 

left side of the panel connects the speech 

amplifier to the transmitter, and the 

socket on the nght side of the panel con- 

nects the speech amplifier to auuliary 

equipment. (This auxiliary equipment 
depends on the use of the speech amplii- 

fier and transmitter m the particolar 

system they are beme used_) 

(3) Commections are provided between the 

two sockets on the speech amplifier to 

allow keying of the transmitier from an 

auxiliary piece of equipment and to 

allow the plete power relay of the trans 

mitter to be operated from an auxiliary 

piece of equipment. The socket located 

on the lower night side of the front panel 



f 

(c 

(d) To 

(e 

(f) 

Speech Amplifier BC-614—(* 

. 
provides connections from the spe 

amplifier for the following purposes: 
To ground the cathode of the sidetone 
oscillator when c-w sidetone is desired. 

To key the transmitter from an auxil- 
lary piece of equipment. 

To connect Telephone EE-8~—(*) 

remote control. 
connect the press-to-talk mike 

switch. 

To connect the output of the sidetone 
amplifier to headphones for c-w moni- 

toring. 
To control the plate power and antenna 
shorting relays in the transmitter. 

) contains 

its own plate and filament supply unit 
which draws approximately 40 watts 

from a 115-volt, 56-60 cycle, a-c source. 
When the speech amplifier is used with 

for 

Radio Transmitter BC-610—- *) the a-c 

1R2-350R399-21 
supply for eee ae amplifier is pro- 
vided by the tr: through the 
socket marked TO ‘BC-610 

TO TRANSMITTER in some pro- 
curements) . 

b. Junction Bor JB-70-(*) (fig. 25 Junction 

Box JB-70-(*) (fig. 25) is a junction point for 

most of the cords and cables which SRE 

the various components of sC 

A *), SCR-499-(*), and AN/MRC-2(*). Power 
control cords plug into t h 

side of the junction box. Key and headset co:- 
nections are plugged into the jacks on the front 
panel. Junction Box JB-70-(*) serves as 

Sates i he ae ——- i Py 1 Starting or stopping Power Unit PE- 
oF * 95- 
ac + a —: , me Ee = - 2) Resetting the circuit breaker in the 
power mains 

2 Selec an ot +t} 19_~olt hettere cone 
5 SAECUON Of the iz-VOlt Dattery source 
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(4) Control of transmission and reception. 
(5) Remote control operation. 
(6) Choice of manual or automatic receiver 

disabling 
(7) Choice of receiver output to headset. 

(8) A sidetone signal to monitor transmission 
during c-w operation. 

c. Amplifier AM-141(*)/MRC. This r-f ampli- 
fier is used when the power output of Radio 
Transmitter BC-610-(*) is to low for the pro- 

jected use. Amplifier AM—141(*)/MRC generally 
is mounted next to the radio transmitter. The 
r-f output of the radio transmitter is coupled to 
the power amplifier which provides an output of 

approximately 2 kw to the transmitting antenna. 
Two sets of plug-in coils are provided with the 
power amplifier to provide the same tuning range 
as that of the transmitter. The plate and bias 
power supplies, along with a high-pressure blower 
necessary for continuous operation, are housed in 
the amplifier cabinet. 

d. Frequency Shift Exciter 0-89(*)/TRA-7, Ex- 
citer Unit 0-8(*)/FR, or RF Oscillator 0-86/FRT. 
A frequency shift exciter may be connected to the 
radio transmitter by a cord which plugs into the 
crystal socket of a transmitter tuning unit. The 
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exciter takes the place of the crystal oscillator in 
the transmitter and provides the frequency shift 
required for transmission of mark and _ space 
signals. Polar signals originating from the d-c 
output mark and space impulses of a sending 

teletypewriter shift the oscillator frequency of the 
exciter. The exciter output provides sufficient 
r-f driving power to permit multiplying in the 
buffer-doubler stage of the transmitter. 

44. Auxiliary Equipment References 

For further information on the auxiliary equip- 
ment discussed in paragraph 43, refer to the follow- 
ing publications: 

Technical manual Equipment 

TM 11-257____| Frequency Shift Exciters 0-39/TRA-7, 

0-39A/TRA-7, 0-39B/TRA-7, and 

0-39C/TRA-7. 

TM 11-281___.| Radio Sets SCR-399-A and SCR- 

499-A. 

TM 11-2205____| Exciter Units 0-5/FR and 0-5A/FR 

and RF Oscillator 0-86/FRT. 

TM 11-5054____| Speech Amplifier BC—614—(*). 
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CHAPTER 5 

THEORY 

Section |. TRANSMITTER AND ANTENNA TUNING UNIT 

45. Block Diagram 
(fig. 26) 

Radio Transmitter BC-610-—(*) is a medium- 
power r-f transmitter capable of transmitting c-w, 
a-m, or frequency-shifted signals over a frequency 

range of 2 to 18 mc. This frequency range is 
covered by means of eight plug-in transmitter 
tuning units, seven plug-in coil units, and 
a plug-in vacuum capacitor. Each tuning unit 
and coil covers only a portion of the frequency 
range. The transmitter includes an r-f section, 
a modulator section, and an h-v power supply sec- 
tion. Antenna Tuning Unit BC—939-(*) is used 
with the transmitter when it is desirable to operate 

with a whip or long-wire antenna. The antenna 
tuning unit will match the impedance of whip or 
long-wire antenna to that of the r-f power ampli- 

fier. The signal path is shown in figure 26, and 
complete schematic diagrams are shown in figures 
43 and 78 through 84. 

a. The r-f oscillator stage utilizes a 6V6GT tube 
(V8) in a circuit which may be operated either as 
a mo crystal controlled oscillator. For MO con- 
trol, the frequency can be varied over the range 
of the particular transmitter tuning unit used. 
For XTAL control, a fixed frequency is generated 
whose value depends on the particular crystal 
plugged into the crystal socket of the proper trans- 
mitter tuning unit. Oscillations generated are 
supplied to the grid circuit of the buffer-doubler 
stage. 

b. The buffer-doubler stage consists of a type 
6L6 tube (V9) and its associated circuit elements. 

The plate circuit of tube V9 is resonated by a par- 
allel coil and capacitor tuned circuit contained in 
the transmitter tuning units. When the variable- 
frequency master oscillator is used, the buffer- 
doubler stage operates as a frequency doubler for 

all frequencies up to 12 mc, and as a frequency 
quadrupler for frequencies from 12 to 18 me. 
Under crystal control, tube V9 operates as a buffer- 
amplifier for frequencies up to 4 me, a frequency 
doubler for frequencies from 4 to 12 mc, and a 
frequency quadrupler for frequencies from 12 to 18 
mc. R-f voltage from the plate of tube V9 is sup- 
plied to the grids of the ipa stage. 

c. The ipa stage amplifies the output of the 
buffer-doubler stage to a level sufficient to drive 
the r-f power amplifier. The stage consists of 

two 807 tubes (V10 and V11) connected in parallel 
to a tuned tank circuit located in the transmitter 
tuning units. The output of the ipa stage is sup- 
plied to the grid of the r-f p-a stage. 

d. The r-f power amplifier amplifies the output 
of the ipa stage and couples the r-f power to the 

antenna. The stage consists of a 250TH tube 
(V16) and a parallel tuned tank circuit with plug-in 
coils to cover the frequency range. This stage may 
be modulated (during voice operation) by the audio 

power from the modulator stage. The output of 
the r-f pa is link coupled to either a doublet 
antenna or to the antenna tuning unit. 

e. Antenna Tuning Unit BC-—939-(*) matches 
the impedance of the r-f pa to that of a whip or 
long-wire antenna. The antenna tuning unit is 
not used when the output of the transmitter is 
fed to a doublet antenna or to a power amplifier 
in a system such as Radio Set AN/MRC-2(*). 

f. A-f voltages from an external speech amplifier 
may be supplied to audio driver tubes V1 and V2 
(type 2A3). These tubes operate as push-pull 

audio amplifiers and are used to increase the audio 
level sufficiently to drive the class B modulator 
stage. 

g. The modulator stage amplifies the audio 
voltage supplied by the a-f driver stage and sup- 
plies audio power of sufficient level to modulate 
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the r-f carrier in the r-f p-a stage. The stage 
consists of tubes V3 and V4 (type 100TH) oper- 

ating in a push-pull class B amplifier circuit. 
Audio power is supplied to the r-f p-a stage only 
during voice operation. 

h. Exciter rectifier tube V12 (type 5Z3) sup- 
plies screen and plate power to r-f oscillator V8, 
buffer-doubler tube V9, and ipa tubes V10 and 
Vill. Screen voltage furnished to r-f oscillator 
tube V8 is regulated by voltage reculator V13. 
The plate voltage of V8 is regulated by voltage 
regulator tubes V14 and V15. 

2. Bias rectifier tube V5 (type 5Z3) serves as a 

source of negative bias voltage for V1 and V2, 
modulator tubes V3 and V4, ipa tubes V10 and 
V11, and r-f p-a tube V16, and supplies the plate 
power for a-f driver tubes V1 and V2. (The 
plates of the driver are returned to ground and 
the negative voltage is supplied to the cathodes.) 

7. The h-v rectifier uses rectifier tubes V6 and 
V7 (type 866A/866 or 3B28). The h-v rectifier 

supplies the plate power for modulator tubes V3 
and V4 and r-f p-a tube V16. Provision is made 
to raise the voltage for C.W. operation or lower 
the voltage for PHONE operation by taps on the 
primary of h-v transformer T6. 

46. R-f Oscillator Stage 
(figs. 27 and 28) 

a. General. 

(1) The r-f oscillator develops a stable r-f 
output. The fundamental frequency, 
second, or fourth harmonic of the signal 
generated is amplified by latter stages 
for use as an r-f carrier wave. 

(2) Eight plug-in type tuning units, covering 
the operating range of the transmitter, 

are available for use with the oscillator 
(fig. 11). Each tuning unit has an mo 
section and a crystal section, either of 
which will control the frequency of 
oscillation of the r-f oscillator (figs. 27 
and 28). The type of operation (mo or 
crystal) may be selected by setting 
M.O. XTAL switch SW15 (fig. 19) to the 
desired position. 

(3) Provision is made to plug three separate 
tuning units into the transmitter at 
one time (figs. 8 and 9). This enables 
the operator to choose one of the three 

tuning units by means of the BAND 

SWITCH control, located on the front 
panel of the transmitter. 

b. M. O. Control with Tuning Unit TU-47. 

(1) The mo section of the tuning unit uses 
capacitors C31 and C36 in parallel with 
L8 to form a resonant L-C circuit for 
controlling the oscillator frequency. The 
resonant frequency can be varied by 
means of capacitor C31. 

(2) The screen grid of tube V8 acts as the 
anode (plate) of a triode oscillator, and 
the control grid and cathode form the 
other two triode elements. Before the 

key is closed the cathode is ungrounded. 
D-c supply voltage is applied between 

the oscillator cathode and screen grid 
when the key is closed. This causes a 
flow of r-f current from the screen 

through C2, the lower section of L8, 
and through C1 to the cathode. 

(3) This current in the lower section of L8 
induces a voltage across both the lower 
and the upper section of L8 on each side 
of the center tap. The voltage induced 
across L8 charges capacitors C31 and 
C36 and the resonant circuit starts 
oscillating. 

(4) The voltage across the upper section of 

L8 is coupled through capacitor C42 to 
the grid; this is the r-f grid excitation 
voltage at the resonant frequency of 
L8, C31, and C36. As the excitation 
voltage varies, corresponding variations 

of screen voltage occur and additional 
energy is fed back through C2 to the 
lower section of L8 in the resonant 
circuit. The energy thus fed back is 
sufficient to make up for the losses in 

the resonant circuit so that its oscilla- 
tions continue. 

(5) As the grid excitation voltage swings the 
grid positive, C42 charges negatively to 
a voltage nearly equal to the positive 
peak of the excitation voltage. The 
voltage across C42 acts as a bias volt- 
age. Grid-leak resistor R1 prevents C42 
from discharging rapidly when the excita- 
tion voltage is lower than the grid capaci- 
tor voltage. Choke CH1 isolates the 
r-f voltages on the grid. 

(6) The cathode is connected through the 
low d-c resistance of choke coils CH2 
and CH9 to ground. Resistor R35 acts 
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Figure 27. Functional diagram of r-f oscillator as a ufo using Transmitter Tuning Unit TU-&?. 
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Figure 28, Functional diagram of r-f oscillator as a crystal oscillator using Transmitter Tuning Unit TU-47. 
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as a parasitic suppressor. Capacitor 
C3 filters the keying circuit. The high 
r-f impedance of choke coils CH2 and 
CH9 forces the r-f variations from the 
oscillator screen to feed back through the 
lower r-f impedance of L8. Capacitor Cl 
is included to keep the de from flowing 
through L8, but effectually connects 
the cathode to the tap on L8 at radio 
frequencies. 

(7) The r-f oscillations in the screen-to- 
cathode circuit modulate the electron 
flow between the cathode and plate of 
the tube. The output voltage is de- 
veloped across r-f choke CH3 and 
coupled to the buffer-doubler stage grid 
through capacitor C13. 

(8) The d-c supply voltage is obtained from 
the exciter power supply. The plate 
voltage is regulated at 300 volts by the 
circuit composed of current limiting 
resistor R2 and voltage regulator tubes 
V14 and V15. Capacitor C5 bypasses 
the regulator circuit to ground. The 
oscillator screen voltage is regulated at 
150 volts by the circuit composed of 
current limiting resistor R3 and voltage 
regulator tube V13. 

c. Crystal Control with Tuning Unit TU-47 (fig. 
28). The resonant circuit of L8, C36, and C31 
(fig. 27) is the equivalent circuit of a crystal at its 
resonant frequency. When the M. O. XTAL 
switch of Transmitter Tuning Unit TU-47 is 
placed in the XTAL position, the circuit of figure 
28 isinuse. Examination of this circuit shows that 
the crystal has been substituted for its equivalent 
circuit, capacitor C44 has been placed in series 
with capacitor C1, and inductor L14 has been 
added to the circuit. The circuit functions the 
same as explained in b above, except that L14 and 
C44 form a series-resonant circuit between the 

cathode and ground. The values of L14 and C44 
are chosen so that their resonant frequency is some- 
what lower than that of the lowest frequency crys- 
tal to be used in the circuit. This choice of values 
provides for feedback close to the frequency of the 
crystal over the entire range of the tuning unit and 
eliminates the need for any variable elements. The 

t-f variations at the oscillator screen are fed back 
through L14, because of the high r-f impedance of 
choke coils CH2 and CH9. The voltage thus de- 

veloped across L114 exerts an electrical strain on the 
crystal so that it vibrates mechanically and de- 
velops the grid excitation voltage. 

d. Other Tuning Units. With other tuning units, 
the operation of the oscillator is the same as de- 

scribed for Transmitter Tuning Unit TU-47. The 
values of the components in each tuning unit are 
chosen to give the best results in the frequency 
range for which the unit is designed. Schematic 
diagrams are shown in figure 82. 

47. Buffer-doubler Stage 
(fig. 29) 

a. The r-f signal from the oscillator is fed 
through blocking capacitor C13 to the grid of tube 
V9, which is operated as a class C amplifier (fig. 29). 

The operating grid bias is developed across grid- 
leak resistor R23 when excitation voltage is applied 
to the grid. When no excitation voltage is applied 
to the grid, a protective bias is provided by 
cathode-biasing resistor R24 which is bypassed for 
rf by capacitor C8. This cathode bias prevents 
excessive plate current through tube V9 during 
key-up periods of c-w transmission as well as when 
the grid is not properly excited because of oscil- 
lator failure. 

b. The plate-tank circuit consists of the variable 
capacitor and coil in the tuning unit (C32 and 
L20 in Tuning Unit TU-47) and it is connected 
to the plate of tube V9 through contacts on switch 
SW11.3. The plate-tank circuit is tuned by the 
variable capacitor, which is controlled from the 
transmitter tuning unit by the DOUB. knob. 
Plate voltage is supplied by the exciter power 
supply and is applied through the tuning unit 

coil, r-f choke coil CH5, resistor R36, and meter 
shunt resistor R33. Resistor R33, a 2,000-ohm 
resistor, is not used in the E and F models, serial 
numbers 1 through 627. Choke CH5 offers a 
high impedance to r-f currents and these currents 
flow to ground through bypass capacitor C26 
which has negligible reactance at operating fre- 
quencies. The tube receives screen voltage through 
dropping resistor R25, isolating resistor R36, and 
meter shunt resistor R33. Bypass capacitor C4 
maintains the screen grid at r-f ground potential. 

When the EXCITATION METER SWITCH 
(switch SW8) is set to DOUBLER PLATE, 
EXCITATION METER M1 indicates the sum 
of the plate and screen currents through tube V9. 
For all except the E model, the meter reading 
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must be multiplied by 10. In the E model, meter 
M1 is direct reading and current is read on the 

150-ma scale. 
c. When the mo is used as a vfo, the buffer- 

doubler stage operates as a frequency doubler for 
all frequencies up to 12 me; for frequencies from 

12 to 18 me, the buffer-doubler stage operates as 

BAND SWITCH 

BUFFER- 
DOUBLER 

v9 x . 

C13 one pi 
150 A 

_ FROM 5 
R-F OSC \Y 

8 C4 

oak R24 pe c8 
ag 330 

NOTES: 

1. UNLESS OTHERWISE SPECIFIED, 

ALL CAPACITORS ARE IN UUF; 

ALL RESISTORS ARE IN OHMS. 

2. K=1000 

3. TERMINAL STRIP CONNECTIONS, 
PART VALUES, AND METER Mi ARE 
SLIGHTLY DIFFERENT IN THEE 
MODEL. SEE MAIN SCHEMATIC. 

Figure 29. 

a quadrupler. When a crystal oscillator is used, 
this stage operates as a buffer amplifier in the 2- 
to 4-mc range, as a frequency doubler in the 4- 

to 12-mc range, and as a quadrupler in the 12- to 

18-me range. The ref output from the buffer- 
doubler tank is coupled through capacitor C14 to 

the ipa grid circuits. 

48. Ipa Stage 
(fig. 30) 

a. Tubes V10 and V11 are connected in parallel 

and operate as a class C amplifier stage (fig. 30). 
Grid excitation voltage is obtained from tube V9 
through coupling capacitor C14. The excitation 
voltage is applied to the grids of tubes V10 and 

V11 through resistors R21 and R22 which effec- 
tively prevent this stage from producing parasitic 

oscillations. The high r-f impedance of choke 
CH7 confines the r-f excitation voltage to the 
grids of V10 and V11, thus keeping r-f energy out 
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of the bias power supply circuits and insuring 

maximum grid excitation voltage. 
b. Grid bias for class C operation is furnished 

by the bias power supply and applied to the grids 

of tubes V10 and V11 through resistors R21 and 
R22, r-f choke coil CH7, resistor R8, and meter 

shunt resistor R28. A small amount of self-bias 
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TO 
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To 
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4 | PAGRID xX 10 

3 | INT AMP PLATE x20 

2 | INT AMP GRID x | 

| DOUBLER PLATE x10 

TM 826-94 

Functional diagram of buffer-doubler stage. 

is obtained as a result of rectified grid current flow 

through resistor R8. This feature improves the 
class C operation. When switch SW8 is set to 
INT. AMP GRID, meter M1 indicetes the grid 
current for tubes V10 and V11. 

c. The plate-tank circuit consists of a variable 
capacitor and a coil in the tuning unit. This tuned 
circuit is connected to the plates of tubes V10 and 

Vil through the contacts on switch SW11. The 
variable capacitor tunes the plate tank to reso- 
nance and is controlled by the INT. AMP. knob 

on the tuning unit. Plate voltage is supplied by 
the exciter power supply and is applied to the 

plates of tubes V10 and V11 through the coil in 
the tuning unit, r-f choke coil CH6, and meter 
shunt resistor R27. R-f energy is kept out of the 
power supply circuit by the action of choke CH6 
and bypass capacitor C24. The screen grids ob- 
tain voltage through screen-dropping resistors R6 
and R7 and meter shunt resistor R27. Capacitors 

\x 
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NOTES 

1. UNLESS OTHERWISE SPECIFIED 

ALL CAPACITORS ARE IN UUF. 

ALL RESISTORS ARE IN OHMS. 
2.PARTS VALUES, TERMINAL BOARD 
CONNECTIONS, AND EXCITATION 
METER ARE SLIGHTLY DIFFERENT EXCITER 
IN THE E MODEL. SEE MAIN POWER 
SCHEMATIC, SUPPLY 
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Figure 30. Functional diagram of tpa stage. 

C6 and C7 are the screen-grid, r-f bypass capaci- 
tors. When switch SW8 is set to INT. AMP. 
PLATE, meter M1 indicates the total plate and 
screen current of tubes V10 and V11. In all ex- 
cept the E model the meter reading must be multi- 
plied by 20. In the E model, meter M1 is direct 

reading and current is read on the 300-ma scale. 
The r-f output from the ipa tank is coupled through 
capacitor C15 to the p-a (V16) grid circuit. 

49. P-a Stage 
(fig. 31.) 

a. The r-f output of the ipa is coupled through 
capacitor C15 to the grid of power amplifier tube 
V16. Tube V16 is operated as a class C, plate- 
neutralized, r-f power amplifier. The grid bias re- 
quired is furnished by the bias power supply 
through r-f choke coil CH8 and meter shunt re- 
sistor R26. Choke CH8 confines the r-f exci- 
tation voltage to the grid and keeps r-f energy out 
of the bias power-supply circuits. When switch 
SWS is set to P. A. GRID, meter M1 indicates the 

p-a grid current. In all except the E model, the 
meter reading must be multiplied by 10. In the 
E model, meter M1 is direct reading and current 
is read on the 150-ma scale. 

b. The plate-tank circuit consists of variable 

capacitor C12 and p-a tank coil L7. For operation 
in the frequency range of 2 to 2.5 me, the 5é-uyf 

vacuum capacitor, C28, is inserted in clips pro- 
vided on the top of capacitor C12. This increases 
the total capacity in the plate-tank circuit so that 
tuning may be accomplished within this range. 
The p-a tank circuit is tuned to resonance by 
variable capacitor C12 which is controlled by the 
P. A. PLATE TUNING dial on the front of the 
transmitter. The primary of p-a tank coil L7 is 
center. tapped and the plate is connected to one 
end of the primary coil. The voltage at the op- 
posite end of the primary coil with respect to the 
center tap, is exactly 180° out of phase with the 
plate-to-center tap voltage and is equal to that volt 
ageinamplitude. The connection from this end of 
the primary coil in L7 is coupled back to the 
control grid, of tune V16 through capacitors C29 
and C18 in series. 

c. Variable capacitor C18 is used for neutral- 
izing; it has a range of 3.5 to 5.7 uyf and is ad- 

justed to provide the same amount of capacity 
between the control grid and plate in the external 
circuit as there is between these same two elements 
within the tube. When C18 is adjusted properly, 
the r-f voltage which is fed back from the plate 
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a. 

to the control grid, internally, is offset by an equal 
out-of-phase voltage fed back between the same 
two elements in the external circuit. Capacitor 
C29 has a low reactance at the signal frequency 

and serves only as a d-c blocking capacitor to 

isolate neutralizing capacitor C18 from the high 
d-c voltage of the p-a plate circuit. Bypass 
capacitors C9 and C10 maintain the filament 

circuit of tube V16 at r-f ground potential, and 

filament meter M3 indicates the a-c voltage 
applied to the filament. 

d. Plate voltage for tube V16 is furnished by 
the h-v power supply and is applied to the plate 
through the center tap on coil L7, r-f choke CH4, 

the contacts of relay RY3, and meter M2. For 
voice operation, the secondary winding of modu- 

lation transformer T9 is also included in the plate 
voltage circuit. Meter M2 indicates the p-a plate 

current. R-f energy is kept out of the plate power 
supply circuit by means of bypass capacitor C11 
and choke CH4. The inductance of choke CH4 
together with its distributed capacitance forms a 
parallel-resonant circuit at a frequency between 
2 and 4 mc. Resistor R9 is placed in parallel 
with choke CH4 to prevent parasitic oscillations 

in the choke coil. 
e. R-f power is taken from the p-a tank circuit 

by means of a link, inductively coupled to the 
tank coil, and power is fed to the antenna or 

antenna tuning unit through the r-f output 
terminals. When the transmitter is not in 
operation, contacts on relay RY4 short circuit 

the coupling link and detune the transmitting 

antenna so that it does not absorb signal energy 
at the frequency to which the radio receiving 
equipment is tuned. 

50. Band Switch and Excitation Meter Switch 

a. Band Suitch SW11 (fig. 32). Switch SW11 
is a 4-section, 3-position switch, controlled from 
the front panel of the transmitter by a knob 
marked BAND SWITCH. It provides selection 
of any one of three transmitter tuning units which 
have been set to a predetermined frequency. The 
switch sections are numbered (on the functional 

schematic diagram) SW11.1, SW11.2, SW11.3, 

and SW11.4. Section 1 is the section nearest the 
front panel of the transmitter. Switches SW11.1 
and SW11.2 connect the grid and cathode circuits 
of oscillator tube V8 to the oscillator circuits in 
the transmitter tuning unit. Switch SW11.3 
connects the buffer-doubler tank coil of the trans- 

mitter tuning unit to the plate of buffer-doubler 
tube V9. Switch SW11.4 connects the plates of 
ipa tubes V10 and V11 to the ipa tank coil in the 

transmitter tuning unit. To avoid undesirable 
resonant effects, coils of tuning units which are 

not in use are short-circuited by shorting plates 
on switch SW11. 

b. Excitation Meter Switch SW8 (fig. 33). 
Switch SW8 is a 2-section, 4-position switch 
located on the front panel of the transmitter. It 

is controlled by a knob marked EXCITATION 
METER SWITCH. When the switch is set to 
DOUBLER PLATE, EXCITATION METER 
M1 is connected in the plate circuit of buffer- 
doubler tube V9. When the switch is set to INT. 
AMP GRID, meter M1 is connected in the grid 
circuit of ipa tubes V10 and V11. When the 
switch is set to INT. AMP. PLATE, meter M1 is 

connected in the plate circuit of ipa tubes V10 and 
Vil. When the switch is set to P. A. GRID, 

meter M1 is connected in the grid circuit of r-f 
p-a tube V16. 

51. Modulator Section 
(fig. 34) 

a. A-f Driver Stage. Tubes V1 and V2 (type 
2A3) are operated as class AB1 amplifiers con- 
nected in a push-pull circuit. The suffix 1 after 
AB denotes that grid current is not allowed to 
flow during any part of the input cycle. 

(1) A-f voltage usually is fed to the primary 
winding of transformer T7 over a 500- 
ohm transmission line, such as a tele- 

phone line or the audio pair in Cord 
CD-764. The secondary winding of 
transformer T7 is connected to the grids 
of tubes V1 and V2; the grid circuit is 
completed to the filaments through the 
center tap on transformer T7 and resistor 

R20. The primary-to-secondary turns 
ratio of transformer T7 is such that when 
the secondary is loaded by resistors R14 
and R15, the impedance, looking into the 
primary winding, is 500 ohms. This is 
the correct impedance for proper termi- 

nation of the a-f transmission line from 
the speech ampliier. 

(2) Plate voltage for tubes V1 and V2 is 
furnished by the bias-voltage power 
supply. This power supply has the 

positive side of the output grounded, and 
the ungrounded side of the supply is 
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Figure 32. Functional diagram of BAND SWITCH SW11. 
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approximately 360 volts negative with 
respect to ground. The filaments of the 
a-f driver tubes are connected through 
resistor R20 to the negative side of the 
supply, and the plates are connected to 
eround through the center tap of driver 
transformer 'T8. This places the plates 
at a potential of approximately 300 volts 
positive with respect to the filaments. 
Approximately 60 volts negative grid 
bias is obtained as a result of the voltage 
drop across resistor R20 because of the 

d-c plate-current flow. The grids are 
connected to the negative side of resistor 
R20 through the center tap on input 

transformer T7. Resistor R20 is by- 
passed by capacitor C27 in the E model. 
Resistor R20 is not bypassed in all thelater 

models and the resulting degeneration 
gives this stage better linearity. 

(2) The driver stage is coupled to the modu- 
lator stage by transformer T8. The 
secondary winding of transformer T8 is 
loaded by resistors R16 and R17 to 
provide a more constant plage-load 

impedance for the driver tubes. 
6. Modulator Stage. Tubes V3 and V4 (type 

100TH) are operated as a class B push-pull modu- 
lator stage. Class B operation requires that the 
tubes be biased near plate current cut-off. Under 
this condition, the plate current which flows when 

no signal is applied to the grids is relatively small; 
but when peak signal voltage is applied to the 
grids the plate current may rise to several times 
the zero signal input value. 

(1) Grid bias for tubes V3 and V4 is furnished 
by the bias power supply and is applied 
to the grids during voice operation, 
through contacts on relay RY3 and the 
secondary center tap on transformer TS. 
The bias voltage is set to the correct 
value for PHONE operation by variable 
resistor R12, the MODULATOR BIAS 

control on the front panel of the trans- 
mitter. During c-w operation, the arm 

of variable resistor R12 is disconnected 
by the contacts on relay RY3, and the 
total output voltage of the bias power 
supply is applied to the grids of tubes V3 
and V4 through resistor R34. This volt- 
age is sufficient to cause plate current 
cut-off. 

(2) Plate voltage for the modulator stage is 
furnished by the h-v power supply, and 

is applied to the plates through the center 
tap on modulation transformer T9. The 
filaments of tubes V3 and V4 are con- 
nected to ground through resistor R5, 
which is in parallel with the MODULA- 
TOR PLATE meter M101. Meter M- 
101 is located in the speech amplifier and 
indicates the d-c plate current of tubes 
V3 and V4. If meter M101 or the circuit 
to the meter becomes open, resistor R5 

provides a protective bias for tubes V3 
and V4, regardless of the setting of 
MODULATOR BIAS control R12. In 
addition, R5 maintains the filament cir- 

cuit of the modulator tubes and the wir- 
ing to the meter near ground potential. 
Under certain conditions, it may be neces- 
sary to apply plate power to the trans- 
mitter without having the speech ampli- 
fier connected. This can be done by 
setting PLATE POWER switch SW6 to 
on (up); resistor R5 affords the protection 
described above. 

(3) The a-f voltage developed across the sec- 
ondary of transformer T9 adds to and 
subtracts from the d-c plate voltage ap- 
plied to r-f p-a tube V16. Because the 
r-f output voltage of a class C amplifier 
is proportional to the applied plate volt- 
age, the r-f carrier is amplitude-modu- 

lated by the a-f voltage developed in the 
modulator stage. Transformer T9 is, in 
effect, loaded by a resistor whose value is 
equal to the d-c plate resistance of r-f p-a 
tube V16. Because of the impedance 
transformer properties of T9, the resist- 

ance which is reflected into the primary 
circuit is the optimum plate-load imped- 
ance for modulator tubes V3 and V4. 
During c-w operation, the secondary 
winding of transformer T9 is short-cir- 
cuited by a pair of contacts on relay RY3. 

52. Exciter Power Supply 
(figs. 35 and 36) 

a. The exciter power supply furnishes regulated 
plate and screen voltage for oscillator tube V8 
and unregulated voltage for buffer-doubler tube 
V9 and ipa tubes V10 and V11. 
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approximately 360 volts negative with 
respect to ground. The filaments of the 
a-f driver tubes are connected through 
resistor R20 to the negative side of the 
supply, and the plates are connected to 
ground through the center tap of driver 
transformer T8. This places the plates 
at a potential of approximately 300 volts 
positive with respect to the filaments. 
Approximately 60 volts negative grid 
bias is obtained as a result of the voltage 
drop across resistor R20 because of the 

d-c plate-current flow. The grids are 
connected to the negative side of resistor 
R20 through the center tap on input 

transformer T7. Resistor R20 is by- 

passed by capacitor C27 in the E model. 
Resistor R20 is not bypassed in all the later 
models and the resulting degeneration 
gives this stage better linearity. 

(2) The driver stage is coupled to the modu- 

lator stage by transformer T8. The 
secondary winding of transformer T8 is 
loaded by resistors R16 and R17 to 
provide a more constant plage-load 
impedance for the driver tubes. 

b. Modulator Stage. Tubes V3 and V4 (type 
100TH) are operated as a class B push-pull modu- 
lator stage. Class B operation requires that the 
tubes be biased near plate current cut-off. Under 
this condition, the plate current which flows when 
no signal is applied to the grids is relatively small; 
but when peak signal voltage is applied to the 
grids the plate current may rise to several times 

the zero signal input value. 
(1) Grid bias for tubes V3 and V4 is furnished 

by the bias power supply and is applied 
to the grids during voice operation, 
through contacts on relay RY3 and the 
secondary center tap on transformer TS8. 
The bias voltage is set to the correct 
value for PHONE operation by variable 
resistor R12, the MODULATOR BIAS 
control on the front panel of the trans- 

mitter. During c-w operation, the arm 
of variable resistor R12 is disconnected 
by the contacts on relay RY3, and the 
total output voltage of the bias power 
supply is applied to the grids of tubes V3 
and V4 through resistor R34. This volt- 
age is sufficient to cause plate current 

cut-off. 

(2) Plate voltage for the modulator stage is 
furnished by the h-v power supply, and 
is applied to the plates through the center 
tap on modulation transformer T9. The 
filaments of tubes V3 and V4 are con- 
nected to ground through resistor R5, 
which is in parallel with the MODULA- 
TOR PLATE meter M101. Meter M- 
101 is located in the speech amplifier and 
indicates the d-c plate current of tubes 
V3 and V4. If meter M101 or the circuit 
to the meter becomes open, resistor R5 

provides a protective bias for tubes V3 
and V4, regardless of the setting of 
MODULATOR BIAS control R12. In 
addition, R5 maintains the filament cir- 
cuit of the modulator tubes and the wir- 
ing to the meter near ground potential. 
Under certain conditions, it may be neces- 
sary to apply plate power to the trans- 
mitter without having the speech ampli- 
fier connected. This can be done by 
setting PLATE POWER switch SW6 to 
on (up) ;resistor R5 affords the protection 

described above. 
(3) The a-f voltage developed across the sec- 

ondary of transformer T9 adds to and 
subtracts from the d-c plate voltage ap- 
plied to r-f p-a tube V16. Because the 
r-f output voltage of a class C amplifier 
is proportional to the applied plate volt- 

age, the r-f carrier is amplitude-modu- 
lated by the a-f voltage developed in the 
modulator stage. Transformer T9 is, in 

effect, loaded by a resistor whose value is 
equal to the d-c plate resistance of r-f p-a 

tube V16. Because of the impedance 
transformer properties of T9, the resist- 
ance which is reflected into the primary 
circuit is the optimum plate-load imped- 
ance for modulator tubes V3 and V4. 
During c-w operation, the secondary 
winding of transformer T9 is short-cir- 
cuited by a pair of contacts on relay RY3. 

52. Exciter Power Supply 
(figs. 35 and 36) 

a. The exciter power supply furnishes regulated 
plate and screen voltage for oscillator tube V8 
and unregulated voltage for buffer-doubler tube 
V9 and ipa tubes V10 and V11. 
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b. Filament transformer T4 has a tapped pri- 
mary winding to allow compensation for power 
supply or line voltage variations. If the line 
voltage furnished is low, connect the leads to 
terminals 1 and 2, but if the voltage is high, con- 
nect the leads to terminals 1 and 3. The second- 
ary of T4 has three secondary windings which 
supply 5 volts at 10.5 amperes, 6.3 volts at 3.5 
amperes, and 5 volts at 3 amperes. The 5-volt, 

10.5-ampere winding furnishes filament current for 
r-f p-a tube V16; the 6.3-volt, 3.5-ampere winding 

furnishes heater current for tubes V8, V9, V10, 

and V11; and the 5-volt, 3-ampere winding fur- 
nishes filament current for rectifier tube V12. 

c. Rectifier tube V12 is connected in a full-wave 
rectifier circuit. The a-c plate voltage for tube 
V12 is furnished by the h-v secondary winding of 
transformer T5. Transformer T5 has a tapped 
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primary winding to allow compensation for power 
supply or line voltage variations. If the voltage 
furnished is low, connect the leads to terminals 1 
and 2, but if the voltage is high, connect the leads 

to terminals 1 and 3. 
d. The rectified output voltage of tube V12 is 

applied to a pi-section filter consisting of filter 
capacitors C16 and C17 and choke Li. Resistor 

R4 is in series with capacitor C17 to prevent key 

clicks because of excessive voltage surges when the 
transmitter is keyed. Resistor R10 is the power 
supply bleeder resistor which serves to discharge 
the filter capacitors when the power supply is 
turned off. 

e. The voltage which appears across the output 
of the exciter rectifier filter is 450 volts de (fig. 36). 
Screen voltage for V8 is obtained by dropping this 
voltage to a regulated 150 volts de through resistor 
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R3 and voltage regulator V13. As the voltage 
across V13 tends to increase or decrease, more or 
less current flows through the tube. This causes 
a greater or lesser voltage drop across R3 and the 
voltage drop across V13 remains constant at 150 
volts de. The resistance of resistor R3 limits the 
amount of current flowing through V13 within the 
range of 5 to 40 ma. Capacitor C2 functions as 
an r-f bypass capacitor. 

(1) The plate voltage of V8 is regulated by 
voltage regulator tubes V14 and V15 and 
resistor R2. Tubes V14 and V15 are in 
series with R2. The voltage drop across 

the three components is 450 volts dec; 
the voltage drop across each of the regu- 
lator tubes is 150 volts dc. The voltage 
applied to the plate of V8 is regulated and 
is equal to the voltage drop across V14 
plus V15, 300 volts. As the voltage at 
the plate of V8 tends to change above 
and below 300 volts dc, regulator tubes 
V14 and V15 will draw more or less 
current. This causes an increase or de- 

crease in the voltage drop across R2, and 

the voltage at the plate of V8 remains 
constant. Capacitor C5 functions as an 
r-f bypass capacitor. 

(2) Plate voltage is applied to buffer-doubler 

tube V9 through resistors R33 and R36, 
choke CH5, and through the tuned cir- 
cuit which is a part of the tuning unit. 
This voltage is 380 volts dc. Resistor 
R36 serves as a voltage-dropping resistor. 
Choke CH5 offers a high impedance at 
r-f frequencies. The voltage applied to 
the screen of V9 is 200 volts dc. Resis- 
tors R36 and R25 serve as voltage- 
dropping resistors. Capacitor C4 is an 
r-f bypass capacitor. 

(3) Plate voltage is applied to ipa tubes V10 
and V11 through resistor R27, choke 
CH6, and through the tuned circuit which 
is a part of the tuning unit. The voltage 
is approximately 450 volts de. Choke 
CH6 offers a high impedance at r-f fre- 
quencies, and capacitor C24 is an r-f 
bypass capacitor. The screen voltage 
applied to V10 and V11 is 320 volts dc. 
Resistors R6 and R7 are voltage-dropping 
resistors, and capacitors C6 and C7 are 
r-f bypass capacitors. 

53. Bias Power Supply 
(figs. 37 and 38) 

a. The bias power supply furnishes filament and 
plate voltage for a-f driver tubes V1 and V2 and 
bias voltages for tubes V3, V4, V10, V11, and V16. 
A-e power is supplied to the primary of T1 when 
FILAMENT POWER switch SW1 is placed in 
the on position (fig. 37). Transformer T1 supplies 
filament and plate voltage to tube V5 which is con- 
nected as a full-wave rectifier. The rectifier output 
voltage is applied to a choke input pi-section filter 
consisting of chokes L2 and L3 and capacitors C20 
and C21. Adjustable resistor R11 and potentiom- 
eter R12, connected across the output of the power 
supply, serve as bleeder resistors as well as a di- 
vider for the output voltages. The voltage regula- 
tion of this power supply is relatively good because 
of the use of a choke input filter and a high value 
of bleeder current. 

6. Plate voltage for tubes V1 and V2 (fig. 38) is 
furnished by the bias-voltage power supply. The 
positive side of the supply is grounded, and the 
ungrounded side is approximately 360 volts nega- 
tive with respect to ground. The filaments of the 
a-f driver tubes are connected through resistor 
R20 to 360 volts negative and the plates are con- 
nected to ground through the center tap of driver 
transformer T8. This places the plates at a po- 

tential of approximately 300 volts positive with 
respect to the filaments. Approximately 60 volts 
negative grid bias is obtained as a result of the 
voltage drop across resistor R20 because of the d-c 
plate-current flow. The grids are connected to 
the negative side of resistor R20 through the center 
tap on input transformer T7. 

c. Grid bias for tubes V3 and V4 (fig. 38) is 
furnished by the bias power supply and is applied 
to the grids during PHONE operation through 
contacts on relay RY3 and the secondary center 
tap on transformer T8. The bias voltage is set to 
the correct value for PHONE operation by poten- 
tiometer R12, the MODULATOR BIAS control 
on the front of the transmitter. During c-w op- 
eration, contacts open on relay RY3, and the total 
output voltage of the power supply is applied to 
the grids of tubes V3 and V4 through resistor R34. 

d. The grid bias required for tube V16 (fiz. 38) 
is applied to the grid through r-f choke coil CH8 
and meter shunt resistor R26. Choke CH8 con- 
fines the r-f excitation voltage to the grid and keeps 
the r-f energy out of the bias power supply circuits. 
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Figure 37. Functional diagram of bias power supply. 

A-F ORIVER MODULATOR R-F PA IPA 
v3 vis v0 

100TH 250TH aos 

tT? 3 4 - G “ 6 fe} 
2 ©) ¥ J) = ; 5 

2 = SS a 2 CZ, 
S = = a ee ES 
= os R21 
a> es 0 O 47 
>. SS 5 

co Oo kK) 1: = 

aS SS J K> 

= : cee R22 
i Oo CO 47 

<> 

= V 2. f’ 
= mG] 5_§ CH? KD 

i = BER Ts2 sahil, 3 

oe 2. R26 1 
370 

R34 MODULATOR R8 IPA 
va 4700 vu 25K 

100TH 807 
5 4 
Ts2 : 

a R26 
TSs2 470 

10 
Y Prsu 

BIAS RECT 
vs ° 
$zZ3 

NOTES: 
LUNLESS OTHERWISE SPECIFIED, 
ALL CAPACITORS ARE IN UUF 

MODULATOR ALL RESISTORS ARE IN OHMS. 
= te BIAS 2 TERMINAL STRIP CONNECTIONS 
= SH AND PARTS VALUES ARE SLIGHTLY 

= DIFFERENT IN THE E MODEL. 
000 OOO ° SEE MAIN SCHEMATIC. 

Ri S oe 
Tsu Rie c2i c20 2500 500 = 

SUF RF BIAS 

Figure 38. Bias and negative supply distribution. 

Tm 826-93 



T.0. oe Sn. laa 
e. Grid bias voltage is applied to the grids of 
tubes V10 and V11 through resistors R21 and R22, 
r-£ choke CH7, resistor RS, and meter shunt 
resistor R28. 

54. H-v Power Supply 
(figs. 39 and 40) 

a. The h-v power supply furnishes d-c voltage 
for modulator tabes V3 and V4, and r-f p-a tube 
V16. Tubes V6 and V7, tube 3B28, are connected 
in a full-wave rectifier circuit (fig. 41). (Type 

3B28 tubes may be used as replacements for the 
866A/366-type tubes m the E model) Trans- 

former T2 furnishes filament current to the recti- 
fier tubes; transformer T6 furnishes the h-v 
alternating current to the rectifier plates. The 
rectifier high voltage is applied to an [<erction 
filter consisting of choke LA and capacitors C19 and 
C23. Resistor R13 is the bleeder resistor and 
serves to discharge capacitors C19 and C23 when 
power is turned off. 

5. In the H and I models, filter choke IA has a 
very closely spaced spark gap across its terminals. 
A surge voltage appears at the mput to the filter 
choke when power to transformer T6 is switched 
on or off. When this surge is greater than the 

Li 
2 SSR CAP IS INCLOCED = AND I wOCceEL 
AMD &S £00ED TO FS, AND T-21G sac -ss 
St wWeo Se Se THE E WOOEL SCES BOT 
“SE 2 Sere Gar 

Figure 39. 

break-down voltage rating of the gap, its energy is 
dissipated across the gap. This action prevents a 
voltage which may be in excess of the insulation 
rating of the choke from developing across filter 
choke L4. The spark gap may be added to Radio 
Transmitters BC-610-F, -G, and T-213/GRC_26 
models in accordance with MWO SIG 66. The E 
model does not have a spark gap. 

e. Overload relay RY5 is connected between the 
center tap of the h-v secondary winding of trans- 
former T6 and ground to prevent damage to the 
h-v rectifier tubes from overloads. For theory and 
operation of relay RY5 refer to paragraph 57. 

d. The plate voltage for modulator tubes V3 and 
V4 is applied through the center tap on the primary 
of modulation transformer T9 (fig. 40). During 
¢-w operation, plate voltage for tube V16 is applied 
through coil L7, r-f choke CH4, and the contacts 
of relay RY3. For phone operation, the secondary 
winding of transformer T9 provides the path for 
the plate voltage instead of the contacts of relay 
RY3. The voltage supplied is 2,500 volts for c-w 
operation and 2,000 volts for phone operation. 
For theory and operation of the methods used in 
controlling the high voltage in the various models 
of the transmitter, refer to paragraph 575. 

SPARa GAP 

of TusEs 
¥3, ¥4, vie 

os c23 mS 
ur 2a son 

7 BFS 
; on 

J 

Tw 826-<9 

Punctional diagram of h-o power supply. 



T.O. 31R2-35C0R399-21 
MODULATOR R-F PA 

v3 Vvi6 T9 4 
{OO TH . 34 0 250TH 

oo &®, > 

2 CAH 
sels O C1} | = 

= CR cS s 

<> <=> 

CS V6 SO 

VW - 

M2 

0-500 DC O 

ctl 2 

herls ve 
; fo) = ey, 

ag 

MODULATOR 
V4 
100 TH 

+ 

wo 

OY) 

2,500V ON 
O 

* 2,000 on 

NOTES: 
1. UNLESS OTHERWISE SHOWN, 

RESISTORS ARE IN OHMS 

2 PRIMARY OF T6 !S SLIGHTLY 

DIFFERENT IN THE E MODEL. 
SEE MAIN SCHEMATIC 

3 RELAY RY3 IS IN C.W POSITION. 

4 TUBE TYPE 3828 CAN BE USED 
AS REPLACEMENT FOR TYPE 
866A/866 IN E MODEL. 

5 PARTS VALUES SLIGHTLY 
DIFFERENT IN E MODEL. 

SEE MAIN SCHEMATIC. 

6 SPARK GAP NOT IN E MODEL 

SPARK GAP 

TM 826-90 

Figure 40. H-v B+ distribution. 

55. Antenna Tuning Unit 
(fig. 41) 

Antenna Tuning Unit BC-939-(*) is used to 

match the impedance of the transmitting antenna 
to that of the final p-a tube plate circuit. The 

tuning unit is designed so that the transmitter will 

operate satisfactorily with a 5-section rod antenna 
or with a long-wire auxiliary antenna over a 

frequency range of 2 to 18 me. 
a. Figure 42 is a functional schematic drawing 

of the antenna tuning unit when it is connected to 

a 5-section rod antenna and antenna range switch 
SW9 is set to 2-10 MC. Since the antenna is 
electrically much shorter than a quarter-wave- 
length, it presents a highly capacitive load to 

the transmitter. This capacitive antenna can 
be tuned to resonance by the addition of a portion 

of variable inductance L6, the I-f loading coil, 
which is controlled from the front panel of the 

tuning unit by a crank handle marked FRE- 

66 

QUENCY 10 MC-INCREASE-2 MC. When 
the inductive reactance of coil L6 is made equal 
to the capacitive reactance of the antenna, the 

load presented to the transmitter is purely 

resistive. Coupling coil L6, which is link-coupled 
to the p-a tank coil,-acts as an impedance-match- 
ing transformer so that the resistance of the 
antenna, as reflected back into the r-f p-a tank 
circuit, presents the optimum plate-load resistance, 

as viewed from the plate of the p-a tube. Coil 

L5 has a movable tap which is controlled by a knob 
marked COUPLING INCREASE. 

b. Figure 43 is a functional schematic of the 
tuning unit connected to a 5-section rod antenna, 
with antenna range switch SW9 set to 10-18 MC. 
From 10 to 12.5 mc, the reactance of the antenna 
is capacitive; from 12.5 to 18 mc, the reactance is 

inductive. At approximately 12.5 mc, the an- 
tenna is purely resistive. The antenna is tuned to 
resonance by h-f loading coil L44 which is variable 
and is controlled by a crank marked FRE- 
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Figure 41. Antenna Tuning Unit BC-939-(*), schematic diagram. 
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Figure 44. Functional diagram with range switch in LONG WIRE position. 

QUENCY 18 MC-INCREASE-10 MC. Vacuum 
capacitor C22 provides the added capacitance 
necessary when operating between 12.5 and 18 

me. Its effect is neutralized when operating from 
10 to 12.5 me by including more turns of coil L44 
in the circuit. 

c. Figure 44 is a functional schematic diagram 
of the tuning unit connected to a long-wire anten- 

na, with the antenna range switch set to LONG 
WIRE. The antenna maybe either capacitive 

or inductive depending on the length of the wire 
and frequency used. The net reactance is made 

equal to zero by adjusting coil L6, the I-f loading 
coil. Vacuum capacitor C30 is included in the 
circuit to provide the necessary capacitance when 

the reactance of the antenna is inductive because 
of the length of the wire and frequency used. 

d. ANTENNA CURRENT meter M4 indicates 
the r-f current flowing in the series circuit which 
consists of the antenna and the antenna loading 

circuit (figs. 41 through 44). R-f current will be 
at maximum when the antenna is tuned to reso- 
nance at the transmitter frequency by means of the 

tuning circuit in the antenna tuning unit. 

Section Il. CONTROL AND PROTECTION CIRCUITS 

56. Control Circuits 
(figs. 45, 46, and 47) 

In Radio Transmitter BC-610-—(*), control cir- 

cuits are provided to enable the operator to apply 
power to the various stages in a definite sequence 
and select the proper mode of operation. All 
interlocks are normally closed, and a-c line voltage 
is present at a-c input socket SO6, provided Cord 

CD-763 is connected to an a-c power source. 

Note. Slight differences in the circuits of the different 

models ere illustrated in figures 45, 46, and 47. 

a. Filament Power Suitch SW1. When FILA- 

MENT POWER switch SW1 is set to the on (up) 

position, a-c power is supplied from socket SO6 
to the primary of bias supply transformer T1 and 

68 

amp LM3. Power also is supplied through FILA- 
MENT VOLTAGE control R18 to filament trans- 

formers T2, T3, and T4. 

b. Exciter Plate Power Sunrtch SW3. When 
EXCITER PLATE POWER switch SW3 is set 
to the on (up) position, one pair of contacts sup- 
plies a-c power to the primary of exciter plate - 

transformer T5 and another pair of contacts 
grounds the cathode circuit of oscillator tube V8 
to key the exciter stages. When the transmitter 
is to be operated from a remote location, switch 
SW3 is opened after the local tuning is completed. 
The exciter stages may be keved remotely by 
grounding pin 2 of socket SO5. 

c. Plate Power Switch SW6. When PLATE 
POWER switch SW6 is set to the on (up) position, 



S06 

5 
TSH FS2 

FILAMENT 

POWER 

swl 

A-C INPUT 
SOCKET 

115-VOLT 
50-60 CYCLE 

AC 

| 
| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

FS4 

SW7 

wale 4 
| 5 2 TSI 

O) 

TO 
2 2 BIAS 

wea H-v 
TS14. TRANSF 

HIGH 
VOLTAGE 
PROTECT | © RY3 

R37 ee eas 
----— i = 

PHONE C.W. 
NORM 

SWITCHING 

RELAY 

9 10 10 MODULATION 
iSi2an si TRANSF 

O U U 

14 
NTERLOCK TSIl 

TM 826-98 

341205 O - 55 (Face p. 68) No. 1 

68A-68B 



-~ 
—o—H e 

ANTENNA 
L5 [CURRENT 
1.6UH M4 

COUPLING 

INCREASE 

TO P-A 

TANK COIL 

22 en + + + + - *e 

L6 / 
96UH if 

ae 

4 

° /o 

i] 

FREQUENCY Swg.2 ' 
1OMC —INCRE ASE —2MC 4 

Ps 

R 

i EQUIVALENT 
} CIRCUIT OF 

_! TRANSMITTING 
-. ANTENNA 

L hand 
Lars 

“ : 
' 
1 
1 

' 

fies 
CG +7 

H 

TM 826-86 

Figure 44. Functional diagram with range switch in LONG WIRE position. 

QUENCY 18 MC-INCREASE-10 MC. Vacuum 
capacitor C22 provides the added capacitance 

necessary when operating between 12.5 and 18 

me. Its effect is neutralized when operating from 
10 to 12.5 me by including more turns of coil L44 
in the circuit. 

c. Figure 44 is a functional schematic diagram 
of the tuning unit connected to a long-wire anten- 

na, with the antenna range switch set to LONG 
WIRE. The antenna maybe either capacitive 

or inductive depending on the length of the wire 

and frequency used. The net reactance is made 

equal to zero by adjusting coil L6, the 1-f loading 
coil. Vacuum capacitor C30 is included in the 
circuit to provide the necessary capacitance when 
the reactance of the antenna is inductive because 
of the length of the wire and frequency used. 

d. ANTENNA CURRENT meter M4 indicates 
the r-f current flowing in the series circuit which 
consists of the antenna and the antenna loading 

circuit (figs. 41 through 44). R-f current will be 
at maximum when the antenna is tuned to reso- 
nance at the transmitter frequency by means of the 
tuning circuit in the antenna tuning unit. 

Section Il. CONTROL AND PROTECTION CIRCUITS 

56. Control Circuits 
(figs. 45, 46, and 47) 

In Radio Transmitter BC-—610—-(*), control cir- 

cuits are provided to enable the operator to apply 

power to the various stages in a definite sequence 
and select the proper mode of operation. All 
interlocks are normally closed, and a-c line voltage 
is present at a-c input socket SO6, provided Cord 

CD-763 is connected to an a-c power source. 

Note. Slight differences in the circuits of the different 

models ere illustrated in figures 45, 46, and 47. 

a. Filament Power Surtch SW1. When FILA- 

MENT POWER switch SW1 is set to the on (up) 

position, a-c power is supplied from socket SO6 
to the primary of bias supply transformer T1 and 

68 

amp LM3. Power also is supplied through FILA- 
MENT VOLTAGE control R18 to filament trans- 

formers T2, T3, and T4. 

b. Exciter Plate Power Suntch SW3. When 

EXCITER PLATE POWER switch SW3 is set 
to the on (up) position, one pair of contacts sup- 

plies a-c power to the primary of exciter plate - 

transformer T5 and another pair of contacts 

grounds the cathode circuit of oscillator tube V8 
to key the exciter stages. When the transmitter 

is to be operated from a remote location, switch 

SW3 is opened after the local tuning is completed. 
The exciter stages may be keved remotely by 

grounding pin 2 of socket SO5. 
c. Plate Power Switch SW6. When PLATE 

POWER switch SW6 is set to the on (up) position, 
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T.O. 31R2-35CR399-21 
it supplies voltage to the coils of plate power relay 
RY1 and antenna shorting relay RY4. 

(1) Relay RY1 becomes energized, and one 

pair of contacts supplies power to the 
primary of h-vy supply transformer T6 
and lights lamp LM4. The other pair 
of contacts parallels EXCITER PLATE 
POWER switch SW3 and supplies power 
to the primary of exciter, h-v transformer 
T5, eliminating the use of switch SW3 for 
remote operation. Switch SW6 is paral- 
leled by pins 3 and 4 of socket SO5; 
shorting these at a remote location will 
operate relay RY1. 

(2) The coil of antenna shorting relay RY4 is 
connected in parallel with relay RY1. 
Upon becoming energized, the closed 
contacts open and remove the short 
circuit across the link coupling coil of the 
p-a tank coil, L7. Relay RY4 prevents 
absorption of r-f energy by the p-a tank 
circuit when the transmitter is not in 
operation. 

d. CW.-PHONE Switch SW7. C.W.-PHONE 
switch SW7 is a 4-pole, double-throw toggle 
switch. Its purpose is to select either c-w or 
phone operation. In the C.W. position, switch 
SW7 applies a-c power to only a portion of the 
windings of transformer T6 and, as a result, full 
plate voltage is applied to the p-a tube. In the 
PHONE position, switch SW7 applies a-c power 
across the entire primary windings of transformer 
T6 and, as a result, reduced plate voltage is ap- 
plied to p-a tube V16 and modulator tubes V3 and 
V4. Two parallel poles of switch SW7 carry the 
T6 primary current. In the PHONE position, 
another pole on switch SW7 applies voltage to the 
coil of relay RY3. Relay RY3 is energized, and 
one pair of contacts opens and removes the short 
circuit from the primary of modulation trans- 
former T9 and the other pair of contacts closes and 
applies the correct bias for the class B modulator 
tubes, V3 and V4. When switch SW7 is in the 

C.W. position, relay RR3 is de-energized and one 
pair of contacts short-circuits the secondary wind- 
ing of modulation transformer T9; the other pair 
of contacts removes the operating bias from the 
class B modulator tubes and causes cutoff bias to 
be supplied. One pole on switch SW7 is not used. 

Caution: Never operate the C.W.-PHONE 
switch when the plate power is turned on. To do 
so will damage the switch, because the switch 

is not designed to break the primary current to 
h-y plate-power transformer T6. 

57. Overload and Protection Circuits 
(figs. 45, 46, and 47) 

The overload and protection circuits in Radio 
Transmitter BC-610-(*) prevent operating per- 
sonnel from coming in contact with extremely 
dangerous potentials and protect the equipment 
from serious damage due to current surges or 
overloads. 

a. Overload Protection Relays RY2and RY5. Re- 
lays RY2 and RY5 protect h-v rectifier tubes V6 
and V7 and p-a tube V15 from damage caused by 
heavy current surges or serious overloads. All 
current drawn from the h-v power supply must 

pass through the coil of relay RY5 which is con- 
nected between the center tap on the secondary of 
h-v transformer T6 and ground. Relay RY5 is 
designed to energize when the current through the 
coil exceeds 670 to 710 ma. When relay RY5 is 
energized, an a-c path is completed through its 
contacts to the coil of relay RY2. Relay RY2 is 
energized and one pair of its contacts closes and 
maintains the energizing current in the coil; 
another pair of contacts opens and breaks the path 

supplying a-c voltage to the coils of relays RY1 and 
RY4. Relay RY1 becomes de-energized, its con- 
tacts open and remove power from the primary of 
h-v transformer T6. Contacts of RY4 short the 

p-a coillmk. Relay RY2 remains energized until 
the relay current is interrupted by pressing 

OVERLOAD RESET switch SW12. The arma- 
ture then returns to its relaxed position and closes 

the pair of contacts which supplies energizing cur- 
rent to the coils of relays RY1 and RY4; this re- 
stores plate power to the transmitter and removes 

the short on the p-a coil link. 

b. HIGH VOLTAGE PROTECT Switch SW4. 
HIGH VOLTAGE PROTECT switch SW4 is 
provided to reduce the high voltage in the trans- 
mitter during tune-up operations and thereby pre- 

vent the occurrence of overloads. Switch SW4 is 

wired as follows in the various models of the 
transmitter: 

(1) In the I model and the plate H model 
(fig. 45), resistor R37 is in series with the 
a-c line to transformer T6. When switch 
SW4 is in the HIGH VOLTAGE PRO- 
TECT position (up), resistor R37 re- 

mains in series with the a-c line to trans- 

former T6; this reduces the output volt- 

69 
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it supplies voltage to the coils of plate power relay 
RY1 and antenna shorting relay RY4. 

(1) Relay RY1 becomes energized, and one 
pair of contacts supplies power to the 

primary of h-v supply transformer T6 
and lights lamp LM4. The other pair 
of contacts parallels EXCITER PLATE 
POWER switch SW3 and supplies power 
to the primary of exciter, h-v transformer 

1T5, eliminating the use of switch SW3 for 
remote operation. Switch SW6 is paral- 
leled by pins 3 and 4 of socket SO5; 
shorting these at a remote location will 
operate relay RY1. 

(2) The coil of antenna shorting relay RY4 is 
connected in parallel with relay RY1. 
Upon becoming energized, the closed 
contacts open and remove the short 

circuit across the link coupling coil of the 
p-a tank coil, L7. Relay RY4 prevents 
absorption of r-f energy by the p-a tank 
circuit when the transmitter is not in 
operation. 

d. C.W.-PHONE Switch SW7. C.W.-PHONE 
switch SW7 is a 4-pole, double-throw toggle 
switch. Its purpose is to select either c-w or 
phone operation. In the C.W. position, switch 

SW7 applies a-c power to only a portion of the 
windings of transformer T6 and, as a result, full 
plate voltage is applied to the p-a tube. In the 
PHONE position, switch SW7 applies a-c power 
across the entire primary windings of transformer 
T6 and, as a result, reduced plate voltage is ap- 
plied to p-a tube V16 and modulator tubes V3 and 

V4. Two parallel poles of switch SW7 carry the 
T6 primary current. In the PHONE position, 
another pole on switch SW7 applies voltage to the 
coil of relay RY3. Relay RY3 is energized, and 
one pair of contacts opens and removes the short 

circuit from the primary of modulation trans- 
former T9 and the other pair of contacts closes and 
applies the correct bias for the class B modulator 
tubes, V3 and V4. When switch SW7 is in the 

C.W. position, relay RR3 is de-energized and one 

pair of contacts short-circuits the secondary wind- 
ing of modulation transformer T9; the other pair 
of contacts removes the operating bias from the 
class B modulator tubes and causes cutoff bias to 
be supplied. One pole on switch SW7 is not used. 

Caution: Never operate the C.W.-PHONE 
switch when the plate power is turned on. To do 

so will damage the switch, because the switch 

is not designed to break the primary current to 
h-v plate-power transformer T6. 

57. Overload and Protection Circuits 
(figs. 45, 46, and 47) 

The overload and protection circuits in Radio 

Transmitter BC-610-(*) prevent operating per- 
sonnel from coming in contact with extremely 
dangerous potentials and protect the equipment 

from serious damage due to current surges or 
overloads. 

a. Overload Protection Relays RY2and RY5. Re- 
lays RY2 and RY5 protect h-v rectifier tubes V6 
and V7 and p-a tube V15 from damage caused by 
heavy current surges or serious overloads. All 
current drawn from the h-v power supply must 
pass through the coil of relay RY5 which is con- 
nected between the center tap on the secondary of 
h-v transformer T6 and ground. Relay RY5 is 
designed to energize when the current through the 
coil exceeds 670 to 710 ma. When relay RY5 is 
energized, an a-c path is completed through its 

contacts to the coil of relay RY2. Relay RY2 is 
energized and one pair of its contacts closes and 
maintains the energizing current in the coil; 
another pair of contacts opens and breaks the path 
supplying a-c voltage to the coils of relays RY 1 and 
RY4. Relay RY1 becomes de-energized, its con- 
tacts open and remove power from the primary of 

h-v transformer T6. Contacts of RY4 short the 

p-a coil link. Relay RY2 remains energized until 

the relay current is interrupted by pressing 
OVERLOAD RESET switch SW12. The arma- 

ture then returns to its relaxed position and closes 

the pair of contacts which supplies energizing cur- 

rent to the coils of relays RY1 and RY4; this re- 
stores plate power to the transmitter and removes 

the short on the p-a coil link. 

b. HIGH VOLTAGE PROTECT Switch SW4. 
HIGH VOLTAGE PROTECT switch SW4 is 
provided to reduce the high voltage in the trans- 
mitter during tune-up operations and thereby pre- 

vent the occurrence of overloads. Switch SW4 is 

wired as follows in the various models of the 

transmitter: 

(1) In the I model and the plate H model 

(fig. 45), resistor R37 is in series with the 

a-c line to transformer T6. When switch 
SW4 is in the HIGH VOLTAGE PRO- 
TECT position (up), resistor R37 re- 
mains in series with the a-c line to trans- 

former T6; this reduces the output volt- 
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age by 50 percent. When switch SW4 
is in the NORMAL position (down), one 
pole of SW4 forms a short circuit across 
resistor R37; this provides a direct path 

for the a-c to the primary of T6 and 
thereby returns the output of the h-v 
supply to normal. 

(2) In the F, G, early H, and the T-213/ 
GRC-26 models (fig. 46), the plate volt- 

age is reduced by switching the dual 
windings of transformer T6. When 
switch SW4 is in the HIGH VOLTAGE 
PROTECT position (up), the dual 

primary windings of transformer T6 are 
connected in series and thereby reduce 
the output by 50 percent. When SW4 is 
returned to the NORMAL position 

(down), the two primary windings are 

connected in parallel and the output 
voltage is normal. 

(3) In the E model (fig. 47), the h-v supply 
transformer has a single primary winding. 
When switch SW4 is in the HIGH 
VOLTAGE PROTECT position (up), 
resistor R19 is in series with the a-c 

power supplied to the primary of T6. 
When switch SW4 is returned to the 
NORMAL position (down), one pole of 

SW4 forms a short-circuit across resistor 
R19; this provides a direct path for the 
a-c power to the primary of T6. 

c. Interlock Surtches. Interlock switches are 
provided wherever opening a door or removing a 
cover of the transmitter would expose a person to 
dangerously high voltages. The purpose of these 
switches is to disconnect the a-c power from the 

primary windings of h-v power transformer T6. 
Switches SW2, SW5, and SW13 are all in series 
with each other and with one pair of contacts on 

relay RY1 (in the E model, SW5 is in series with 
the coil of relay RY1). These switches provide 
protection from high-voltages even if the contacts 
of relay RY1 should freeze closed. 

d, Fuses. Fuses are provided in the a-c power 

circuits to prevent damage to transformers and 
the external a-c supply. Fuses FS1 and FS2 are 

the main a-c line fuses. Fuse FS3 protects the 
h-v power supply. Transformers T1, T2, T3, and 
T4 are protected by fuse FS4, and fuse FS5 pro- 
tects the bias supply transformer, T1. 
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CHAPTER 6 

FIELD MAINTENANCE INSTRUCTIONS 

Note. This chapter contains information for field maintenance. The amount of repair that can be performed 

by units having field maintenance responsibility is limited only by the tools and test equipment available, and by the skill 
of the repairman. 

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing the radio transmitter, be extremely careful because of the high volt- 
ages exposed. Keep one hand in a pocket when measuring socket voltages with the probe. Before 

touching any part after the voltage is shut off, short the part to ground. 

58. Trouble-shooting Procedures 

The first step in servicing a defective radio set 
is to sectionalize the fault. Sectionalization means 
tracing the fault to the majer component or circuit 
responsible for the abnormal operation of the set. 
The second step is to localize the fault. Localiza- 
tion means tracing the fault to the defective part 

Some responsible for the abnormal condition. 

Figure 48. 

faults such as burned-out resistors, r-f arcing, and 
shorted transformers can often be located by sight, 
smell, and hearing. The majority of faults, how- 

ever, must be localized by checking voltage and re- 

sistance. The items listed below aid in isolating 

the source of trouble. To be effective, the pro- 

cedure should be followed in the order given. Re- 

member that the servicing procedure should cause 

; R-F ouTPUT 
| TERMINALS 

xt6 TS) 
‘ TMB26~-32 

Top view of r-f section, I model. 
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Figure 49. 

no further damage to the transmitter. First, 

trouble should be localized to a single stage or cir- 
cuit. Then the trouble may be isolated within 
the stage or circuit by appropriate voltage, resist- 

ance, and continuity measurements. The service 

procedure is summarized as follows: 
a. Visual Inspection. The purpose of visual in- 

spection (par. 35) is to locate any visible trouble. 

Through this inspection alone, the repairman may 

frequently discover the trouble, or determine the 
stage in which the trouble exists. This inspection 

is valuable in forestalling future failures and in 
avoiding additional damage to the transmitter 

through improper servicing methods. 
b. Input Resistance Measurements. These meas- 

urements (par. 62) prevent further damage to the 
transmitter from possible short circuits. Since 
this test gives an indication of the condition of the 
filter circuits, its function is more than preventive. 

c. Trouble-shooting Chart. The trouble symp- 
toms listed in this chart (par. 64) will aid greatly 

in. localizing trouble. 

59. Trouble-shooting Data 
Take advantage of the material supplied in this 

manual. It will help in the rapid location of 
faults. Consult the following trouble-shooting 

data: 
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16 TUBE SOCKET 

BAND i TUNING 

Vli2 TUBE SOCKET CHOKE U TRANSFORMER T4 

Vi5 TUBE 
SOCKET 

BAND 3 TUNING UNIT CHANNEL 

SAND 2 TUNING UNIT CHANNEL 

UNIT CHANNEL 
TL1530! 

Top view of r-f section, EK model. 

sph ict te Description 

Fig. 81__._| Radio Transmitters BC—610-I and —H, sche- 

matic diagram. 

Figs. 78, | Radio Transmitter BC-610—-H, schematic 

79, and diagram. 

80. 
Fig. 77....; Radio Transmitters BC—610-F and —G and 

T-213/GRC-26, schematic diagram. 

Fig. 76.._.| Radio Transmitter BC-610-E, schematic 

diagram. 

Fig. 67__.-| Power supply deck voltages and resistances, 

| I model. 

Fig. 68___., Power supply deck voltages and resistances, 

E model. 

Fig. 65....| Modulator deck voltages and resistances, I 

model. 

Fig. 66____| Modulator deck voltages and resistances, E 

model. 

Fig. 36____, Exciter B+ distribution. 

Fig. 38..__| Bias and negative supply distribution. 

Fig. 40_._.| High-voltage B+ distribution. 

Fig. 64____| Exciter deck resistor and capacitor board 

voltages and resistances, 1 model. 

Fig. 62___.| Exciter deck voltages and resistances, I 

model. 

Fig. 63___.| Exciter deck voltages and resistances, 15 

model. 

Fig. 48_._.| Top view of r-f section, I model. 

Fig. 49. ___| Top view of r-f section, E model. 

Fig. 50.___| Top view of modulator section, I model 

Fig. 51_.__! Top view of modulator section, E model. 
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Figure or para- graph No Description 

Fig. 52__._| Top view of power supply section, I model. 

Fig. 53_.__| Top view of power supply section, E model. 

Fig. 54...-, Bottom view of r-f section, I model. 

Fig. 55_-._.| Bottom view of r-f section, E model. 

Fig. 56__--| Bottom view of modulator section, I model. 

Fig. 57. _; Bottom view of modulator section, E model. 

Fig. 58 Bottom view of power supply section, I 

i model. 

Fig. 59... .| Bottom view of power supply section, E 

| | model. 

Fig. 60. __| Rear view of power panel, I model. 

Fig. 61_.-_; Rear view of power panel, E model. 

Fig. 69. .__| Cross section of a representative transmitter 

tuning unit. 

Fig. 70.__.| Antenna Tuning Unit BC-—939-(*), interior 

view. 

Fig. 71 __-! Overload relay RY5. 

Fig. 72.___| Test equipment connections. 

Fig. 73. - | Oscilloscope pattern for modulation percent- 

age test. 

Par. 35____| Equipment performance checklist. 
Par. 60___.| Checking key circuits for shorts. 

Par. 62_.___| Trouble-shooting chart. 

Par. 63____| D-c resistances of transformers and coils. 

Par. 64___-| Continuity tests for cables and terminal 

strips. 
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Figure 50. 

60. Test Equipment Required for Trouble Shoot- 
ing 

The test equipment required for trouble shoot- 
ing Radio Transmitter BC—610—(*) is listed below. 

The technical manuals associated with the test 

equipment also are listed. 

Test equipment Technical manual 
| se lee 

ubembes ter: lj aan. ae TM 11-2627 

Multimeter TS—352/U__.____-_- TM 11-5527 

R-f ammeter. 

Oscilloscope OS—8/U_...---_--- NAVSHIPS 91,272 

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

Audio Oscillator TS-382A/U___| TM 11-2684A 

Neon lamp. 

Electronic Multimeter TS— | TM 11-5511 

505/U.¢ 

Speech Amplifier BC—614—(*)2__| TM 11-281 

Power Unit PE—-95-(*)#________ TM 11-904 

Microphone T—17, T—30, T-45, 

or T—50.¢ 

Key J-—37.¢ 

Radio Receiver BC—312-(*) or | TM 11-850 

BC-342-(*).¢ 

« Supplementary equipment needed. 

Tt 

T3 

cié CZgo L2 iL3 

iM 22t-49 

Top view of modulator section, I model. 
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Figure 51. Top view of modulator section, E model. 
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Figure 62. Top view of power supply section, I model. 
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Figure 53. 

61. General Precautions 

There are definite general precautions which 
should be observed when any radio set is being re- 
paired. It is to the advantage of the repairman 
to observe these rules to the utmost during the 
repair process in order to save time and avoid 
future break-down of the set. 

a. Only competent personnel supplied with ade- 
quate tools and equipment are authorized to 
service and repair this equipment. An inexpe- 
rienced operator attempting to make repairs may 
damage the equipment to such an extent that 
major repairs may be necessary rather than the 
original minor repairs. Careless replacement of 
parts often makes new faults inevitable. 

6. The removal and replacement of defective 
parts or circuit elements are sometimes difficult; 
be careful not to damage leads or other parts by 
pulling or pushing them out of the way. Before 
attempting repairs make sure that the proper tools 
and test equipment are available. 

RELAY RELAY TERMINAL 

RY ae RY 2 STRIP TS 3 

TL19838 

Top view of power supply section, E model. 

c. It may be necessary to remove other circuit 
elements and parts to remove or replace a defective 
part. Make a careful record of the connections to 

each part removed and of the position of each part 

in the unit. Clip all leads as short as possible. 

Avoid using more solder than is necessary to make 
a secure connection. Solder carelessly dropped in 
the unit may cause short circuits and may create a 
new fault. It is very important to make well- 
soldered joints, since a poorly soldered joint is one 
of the most difficult faults to find. 

d. When a part is replaced it must be placed 
exactly as the original one. A part which has the 
same electrical value but different physical size 
may cause trouble in h-f circuits. Give particular 
attention to proper grounding when replacing a 
part. Use the same ground point as in the original 
circuit wiring. Failure to observe these precau- 
tions may result in decreased gain or possibly in 
oscillation of the circuit. 

e. Test tubes before making any repairs. 
fective tubes are the most common troubles. 

De- 
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Figure 54. Bottom view of r-f section, I model. 
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Figure 55. Bottom view of r-f section, E model, 
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62. Checking Key Circuits for Shorts 

a. General. When a transmitter is serviced, no 
further damage to it should occur. The pro- 
cedure which the repairman is to follow should 
assist in the reduction of time in making the repair. 
Trouble in the transmitter often may be localized 

by checking the resistance of the filament, bias, 
and h-v circuits before applying power to the 

equipment, thereby, preventing damage to the 
equipment. Leaky or low resistance capacitors 
will draw excessive current from the rectifier 

systems. If a short, or a near short, is detected 

by an ohmmeter reading, the defective part is 
usually a shorted or leaky filter capacitor or an 
r-f bypass capacitor. A suspected defective capac- 
itor must be disconnected at one end in order to 

check it individually. Note the polarity of the 
ohmmeter leads; do not check the electrolytic 
capacitors with reverse polarity. Figures 62 

through 68 give the resistance readings between 
each terminal of the tube sockets and chassis 

ground. If the resistance values are normal, make 
the circuit continuity test between the terminal 
strips in aecordance with tables XIII and XIV to 

discover possible broken leads and poorly soldered 

joints. Dress and resolder leads if necessary. 

b. Resistance Measurements. The following tests 

indicate the output resistance to ground of the 

Sws 

XS. 

Tt 

bias power supply, the exciter power supply, and 
the h-v power supply, respectively. 

(1) With all transmitter power off, place an 
ohmmeter from pin 2 or pin 3 of bias 
rectifier tube V5 to ground. This reading 
should be at least 3,000 ohms. 

(2) Make an ohmmeter check between ter- 
minal 2 of TS9 (terminal 8 of TS2 in 
E model) and ground. A reading of at 
least 40,000 ohms will indicate no shorts 
in the exciter rectifier supply output. 

(3) Check the resistance from the plate cap 

of r-f p-a tube V16 to ground. The 
reading should be at least 80,000 ohms. 

63. Voltage Measurements 

a. General. If the resistance measurements 
(par. 66) or the continuity checks (table XIII) do 

not determine the source of trouble in the trans- 
mitter, voltage measurements may be taken in an 
effort to ascertain the defective part. Voltage val- 
ues should be as specified on figures 62 through 68, 
although they may vary slightly with different 
transmitters and with measuring equipment of 
different sensitivity. Adhere to the listed values 
within 10 percent. 

b. Test Set-up. Whenever voltage measure- 
ments are taken, the stages being measured should 
be operated under normal loaded conditions. The 

RIS TS RIT X2 R5 RIS TT? 

xi 

R20 

L3 t2 cei c20 T9 Clé R4 CITRII 

Figure 56. 

39 

Bottom view of modulator section, I model. 
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Figure 57. 

test set-up for measuring the voltages of the power 

supplies is as follows: 

(1) Connect a dummy antenna to the trans- 

mitter. The dummy antenna consists of 

a series-connected 146-ohm, 400-watt re- 

sistor and a 50-uuf capacitor rated be- 

tween 7,500 and 10,000 volts (working). 

(2) Connect the transmitter to a 5-kw, single- 
phase, 60-cycle, 115-volt source. 

(3) Connect Speech Amplifier BC-614-(*), 
which is known to be in good operating 

condition, to the transmitter. 

(4) With a key such as Key J—37 plugged into 
jack J101 on Speech Amplifier BC-—614- 
(*), adjust the transmitter for maximum 

c-w power output (key down). When 

measuring the voltages at the sockets of 
the driver and modulator tubes, set the 

CW-PHONE switch at PHONE. 
Warning: The h-vy power supply furnishes 

plate voltage for modulator tubes V3 and V4 and 
for the r-f power amplifier V16. Be extremely care- 
ful when taking voltage measurements on these 

tubes when the h-v power supply is on. Do not 
change fuses or make repairs with the high voltage 
on because, under this condition, the high voltage 
is present on all three decks of the transmitter. 

Be very careful when making all d-c (direct cur- 
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Bottom view of modulator section, E model. 

rent) voltage tests. It is extremely dangerous to 
measure the high voltage in this transmitter. Con- 

tacting the high voltage present in Radio Trans- 
mitter BC—610-I can be fatal. When making this 
test, always arrange to have someone else present. 

c. High-voltage Power Supply. The recom- 
mended procedure for measuring the high voltage 
is given below. 

(1) Turn the transmitter PLATE POWER 
switch to off (down). 

(2) Turn the FILAMENT POWER switch to 

off (down). 

(3) Insulate the voltmeter well above ground 

by placing it on dry boards or other insu- 

lating material at least 1 inch thick. 
(4) Set the voltmeter controls to the proper 

positions for measuring 3,000 volts d-c as 

indicated on the voltmeter chart. 

(5) Connect an alligator clip onto the end of 

the red (positive) test lead prod. Now 

connect the positive test lead to one side 
of resistor R9 (figs. 54 and 55). 

(6) Connect the black (negative) test lead to 

any convenient ground on the trans- 

mitter frame. 

(7) Open the right-hand cover door (over the 
transmitter tuning units) to open its 

interlock switch. (This switch will be 
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used to close the circuit in the step given 
in (15) below.) 

(8) Fasten down the interlock switch at the 
left-hand cover door so that its circuit is 
closed. 

(9) See that the back screen is in place so that 
its interlock switch is closed. 

(10) Arrange the red (positive) test prod 
with cord so that it is extremely well 
insulated. It should be supported care- 

fully, free and clear from the door and 
frame of the transmitter and any com- 
ponents. 

(11) STAND CLEAR OF THE RED (POS- 
ITIVE) TEST LEAD, AND SEE THAT 
NO ONE COMES IN CONTACT 
WITH IT WHEN HIGH VOLTAGE 
IS BEING CHECKED. 

(12) Set the FILAMENT POWER switch 
to on (up). Allow the transmitter to 
warm up. 

(13) Set the PLATE POWER switch of the 
transmitter to on (up). 

(14) PUT YOUR LEFT HAND IN YOUR 
POCKET. 

(15) With your right hand, turn on the high 

voltage by pressing the interlock switch 
at the right-hand cover door. 

(16) Read the voltage indication on the volt- 
meter and release the interlock switch. 

(17) Set the PLATE POWER switch to off 

(down) and remove the fastening (if 

used) from the left-hand cover interlock 
when finished. 

64. Trouble-shooting Chart 

The following chart is supplied as an aid in 
locating trouble in the radio transmitter. This 
chart lists the symptoms which the repairman 
observes, either visually or audibly, while making 
a few simple tests. The chart also indicates how to 

localize trouble quickly to a particular stage of the 
transmitter. Once the trouble has been localized 
to a stage or circuit, a tube check and voltage and 
resistance measurements of this stage or circuit 
should ordinarily be sufficient to isolate the defec- 
tive part. Normal voltage and resistance meas- 
urements are given in figures 62 through 68. 

Symptom Probable trouble 

1, FILAMENT POWER switch in on posi- 

tion. FILAMENT VOLTAGE meter 
indicates voltage. Green pilot lamp 

does not light. 

2. FILAMENT POWER switch in on posi- 
tion. FILAMENT VOLTAGE meter 

indicates no voltage. Green pilot lamp 

does not light. 

3. FILAMENT POWER switch in on posi- 

tion. Green pilot lamp lights. FILA- 

MENT VOLTAGE meter indicates no 
voltage. 

4. FILAMENT POWER switch in on posi- 

tion. Green pilot lamp lights. FILA- 

MENT VOLTAGE meter indicates 

voltage. Filaments of tubes V1, V2, and 

V5 are not heated. 

. Lamp LM3 burned out or loose 

in socket. 

Leads broken or defective. 

Socket defective. 

. Fuse FS1, FS2, or FS4 burned 

out. 

Switch SW1 defective. 

Damaged Cord C D—763 or poor 

contacts at socket. 

. Tube V13, V14, or V15 not in 

socket. 

FILAMENT VOLTAGE re- 

sistor R18 defective. 

Open connection at terminals 

3 or 7 of terminal strip TS1 

or TS9. 

(Open connection at terminals 

7 or 8 of terminal strip TS1 

or terminal 3 or 4 of terminal 

strip TS2 on E model.) 

. Fuse FS5 open. 

Open terminal 2 or 8 on termi- 

nal strip TS11. 

(Open connection at terminal 1 

or 6 on socket SO3 or plug 

PL3 in E model.) 

Correction 

. Replace LM3 or tighten in 

socket. 

Repair. 

Replace socket. 

. Replace. 

Replace. 

Repair Cord CD-—763 or socket 
$0201 or SO6. 

3. Place tube properly in its socket. 

Check sliding arm for contact. 

Repair or replace resistor. 

Check connections at terminal 

strips TS1 and TS9. Clean or 

tighten as required. 

(Check connections at terminal 

strips TSl and TS2. Clean or 

tighten as required.) 

. Replace. 

Check connections at terminals 

2 and 8 on terminal strip 

TS11. Clean or tighten as re- 

quired. 

(Check connections at terminals 

1 and 6 on socket SO3 and 

plug PL3. Clean or tighten 

as required.) 
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Symptom 

5. FILAMENT POWER switch in on posi- 

tion. Green pilot lamp lights. FILA- 

MENT VOLTAGE meter indicates 

voltage. Filaments of tubes V1, V2, and 

V5 are heated. Filaments of tubes V6 

and V7 are not heated. 

6. EXCITER PLATE POWER switch in up 
position. No indications on EXCITA- 
TION METER when EXCITATION 
METER SWITCH is in DOUBLER 
PLATE, INT. AMP. GRID, or INT. 
AMP. PLATE position. 

7. EXCITER PLATE POWER switch in up 
position. Normal indications on EX- 

CITATION METER when EXCITA- 
TION METER SWITCH. is in 
DOUBLER PLATE position. No read- 

ing on EXCITER METER when EX- 

CITATION METER SWITCH is in 
INT. AMP. GRID, INT. AMP. PLATE, 
or P. A. GRID position. 

8. EXCITER PLATE POWER switch in up 

position. Current excessive on EXCI- 

TATION METER when EXCITA- 
TION METER SWITCH is in INT. 

AMP. GRID, INT. AMP. PLATE or 
P. A. GRID position. 

9. EXCITER PLATE POWER switch in up 

position. No current when EXCITA- 

TION METER SWITCH is in P. A. 
GRID position. Normal current on 

EXCITATION METER when EXCI- 
TATION METER SWITCH is _ in 

DOUBLER PLATE, INT. AMP. 
GRID, or INT. AMP. PLATE position. 

10. PLATE POWER switch in on position. 

No current on P. A. PLATE meter. 

All other indications normal. 

. Open connection at terminal 7 

. Defective switch SW3 or SW8. 

. Open resistor R8 or choke CH7. 

. Open filter choke L2 or L3. 

9. Open choke coil CH8. 

10. Defective switch SW6. 

Probable trouble 

or 8 on terminal strip TS14. 

(Open connection at terminal 4 

or 5 on terminal strip TS3in E 
model.) 

Open choke CH1 or CH2. 

Open connection at terminal 2 

or 5 of terminal strip TS1 
or TS9. 

(Open connection at terminal 8 

of terminal strip TS2 in E model.) 

Defective rectifier tube V12. 

Open ground lead at terminal 5 
of transformer T5. 

Open connection at terminal 4 

or 5 of terminal strip TS2, 

terminal 9 of terminal strip 

TS1 or TS9, or terminal 13 

of terminal strip TS11. 

(Open connection at terminal 6 

or 7 of terminal strip TS2 in 

E model.) 

Open resistor R11 or R12. 

Open tap contact on resistor 
Rll. 

Defective rectifier tube V5. 

Open ground connection at. ter- 

minal 7 of transformer T1. 

Open resistor R11. 

Defective tube V16. 

Open ground circuit at ter- | 
minal 8 on transformer T4. 

Open grid cap clip connection 

on side of tube V16. 

Open coil in relay RY1. 

Defective contacts on relay 

RY1 or RY2. 
Open fuse FS3. 

Open interlock switch SW2, 

SW5, or SW13. 

Overload relay RY2 energized. 

Open filter choke 14. 

Defective switch SW4. 

Open plate cap clip connec- 

tion on top of tube V16. 

Open primary coil in plug-in 
unit L7. 

Open connections between 
plug-in coil L7 and jack. 

Correction 

5. Check connections at terminals 

7 and 8 on terminal strip 

TS14. Clean or tighten as re- 

quired. 

(Check connections at terminals 

4 and 7 on terminal strip TS3. 

clean and tighten as required.) 

. Replace. 

Replace. 

Check connections; clean or 

tighten as required. 

(Check connection; clean or 

tighten as required.) 

Replace. 

Repair connection. 

. Replace. 

Check terminal 

tions. Clean 

required. 

strip connec- 

or tighten as 

(Check terminal strip connec- 

tions. Clean or tighten as 

required.) 

Replace. 

Clean or tighten tap contact as 

required. 

. Replace. 

Replace defective tube. 

Repair open ground circuit. 

Replace. 

. Replace. 

Replace. 

Repair open ground circuit. 

Clean or tighten clip connec- 

tion as required. 

10. Replace. 

Replace. 

Clean or replace defective con- 

tacts as required. 

Replace. 

Check position of top access 

doors and tightness of trans- 

mitter back cover. 

Press OVERLOAD RESET 

switch. 

Replace. 

Replace. 

Clean or tighten clip connec- 

tion as required. 

Replace plug-in unit L7. 

Clean or tighten connections 

as required. CO ee cee 
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Figure 58. 

—___ 325" 

Bottom view of power supply section, I model. 

TRANSFORMER T2 TERMINAL STRIP 

CAPACITOR C19 CAPACITOR G23 CHOKE L4 

Figure 59. Bottom view of power supply section, E model. 

TM 261-52 

TS3 

TL1I5906 
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65. D-c Resistances of Transformers and Coils 

The d-c resistances of the transformer windings 
and the coils in the various models of the trans- 
mitter are 

Transformer 
or coil 

L10 
Lil 
L12 
L13 
Li4 
L165 
L16 
L17 
L18 
L19 
L20 
L21 
L22 
L23 
L24 
L25 
L26 
1.27 
L28 
L29 
L30 
L31 
L32 
L33 
L34 
L35 
L36 
L37 
L41 
L42 

TH 

82 

listed below. 

Terminals or windings 

Primarye ce 6.2 ws 

pecondary._. "ee 

Resistance (in ohms) 

are 

) 

Models F 
through I and 
T-213/GRC-26 

2f) 

20 

25 

@ or 

La thee Nea SS) 

Go 90 Or 

(*) 

ke we 
_ on 

Transformer 
or coil 

play, 

T8 

T8 

T9 

T9 

RY1 
RY2 
RY3 

RY4 

RY5 

Terminals or windings 

Primary __ 

Secondary 

Primary __ 

Secondary 

Primary __- 

Secondary 

Primary__ 

Secondary 

Primary __ 

Secondary 

Primary__ 

Secondary 

Primary__ 

Secondary 

Resistance (in ohms) 

Model E 
Models F 

through I and 
T-213/GRC-26 
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SWwé6 

T.O. 31R2-3SCR399-21 

Figure 60. Rear view of power panel, I model. 

Ris 

LM3 

SW3 

Swi 

FSI 

TM 281-53 
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@ QQ. OVERLOAD 
ta REST SWITCH C.W. PHONE 

~AY SWi2 SWITCH SW7  LAMP.LM3 

LAMP LM4 

FILAMENT 
POWER 
SWITCH SWI 

PLATE POWER 
SWITCH SW6 

EXCITER 
HIGH VOLTAGE PLATE POWER 
PROTECT SWITGH SWITGH SW3 
sw4 

MODULATOR 
BIAS GONTROL VOLTAGE 
Rl2 RHEOSTAT RIB 

PLUG PL4 

FUSES 

FS4 
FS 5. PLUG PL3 

FS3 

FS2 

FSI 

| 

-. 

AD 

TLI5907 

Figure 61. Rear view of power panel, E model. 
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. NM INDICATES NOT MEA 

REFER TO TROUBLE Sh 
TAKING HIGH VOLTAGE 

CONNECTED. 

. DISCHARGE STORED VO 
TO CHASSIS BEFORE Al 

. FINAL TANK COIL L7 AN 

T.O. 31R2-35CR399-21 

VOLTAGE REG 

N7VAG 

VI3 

0D3 

7V_AG 

TM826-64 

341205 O - 55 ( Face p. 84) 

84,A-84.B 



T.O. 31R2-3SCR399-2h 

e © ~ OVERLOAD 
Vy, : REST SWITCH CW, PHONE 

, eb... ~~ Swie2 SWITCH SW7 LAMP.LM3 

LAMP LM4 

FILAMENT 
POWER 
SWITCH SWI 

PLATE POWER 
SWITCH SW6 

; EXCITER 
HIGH VOLTAGE PLATE POWER 
PROTECT SWITGH SWITCH SW3 
Sw4 

MODULATOR FILAMENT 
BIAS CONTROL VOLTAGE 
R12 RHEOSTAT RIB 

PLUG PL4 

FUSES 

FS4 

FS5 

FS3 

FS2 

FSI 

PALEY, 12a ot 

TLIS9O7 

Figure 61. Rear view of power panel, E model. 
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NOEs _ 15V A-C INPUT 
. VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH A OV Cer ong 
20,000 OHM-PER-VOLT METER,USE HIGHER METER RANGES \ TO PREVENT CIRCUIT LOADING. as 

. NC INDICATES NO CONNECTION. 

. % INDICATE MEASUREMENT ACROSS FILAMENT. 

. NM INDICATES NOT MEASURED. 

REFER TO TROUBLE SHOOTING SECTION IN TEXT BEFORE 
TAKING HIGH VOLTAGE MEASUREMENTS. 

DO NOT MAKE RESISTANCE MEASUREMENTS WITH AC LINE 
BUFFER-— CONNECTED. 
WAU 

. DISCHARGE STORED VOLTAGES BY SHORTING CHECK POINTS 
v9 TO CHASSIS BEFORE ATTEMPTING RESISTANCE MEASUREMENTS. 
6L6 

. FINAL TANK COIL L7 AND TUNING UNITS INSERTED. 

49K TO TS2 2K TO TS2 
TERM. 2 TERM.2 

OV 

SS VAACMPE TS 5 

VIO 

807 

320V 
22K TO TS2 
TERM.1 

4800 TO TS2 
TERM1 

“ov 
ie) 

6.3VAC IPA 

or va 
807 

"A 320V 
R-F POWER AMPL 22K TO TS2 

VI6 -100 V/ TERM. 1 

4800 TO TS2 250TH TERM. 

VOUTAGEMREG VOLTAGE REG VOLTAGE REG 
VI5 Vi4 V1I3 

OD3 OD3 003 
LI7VAG NC WI7VAC NC II7VAG NC 

W7VAC %5.0V AC “15 

TM826 - 64 

341205 O - 55 (Face p. 84) 

84A-84B 

Figure 62. Exciter deck voltages and resistances, I model. 
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T.O. 31R2-3SCR399-21 

66. Continuity Tests for Cables and Terminal 
Strips 

a. Defects in the transmitter can be detected 
by performing resistance tests of continuity 
through cables and terminals in accordance with 
the procedure outlined in tables XIII and IV. 

b. Perform tests on an ohmmeter range that 
permits a reading close to the center of the scale. 
If the readings obtained do not agree with those 
specified in the tables, within plus or minus 10 per- 

cent, the circuit is defective. If an infinite reading 

is obtained in a test for which less than .1 ohm is 

specified, there is an open circuit in the circuit 
under test. Check the circuit for poorly soldered 
or broken connections, burned-out fuses, poor con- 

tacts between plug and sockets, and loose connec- 

tion at terminal strips. Also, by these tests, short 

circuits and defective parts may be located. Make 
the necessary repairs and replacements. 

c. Perform these tests with the a-c power off, 

the tubes removed, except where indicated other- 
wise, three transmitter tuning units inserted, and 
all plugs connected in their proper sockets. 

Caution. Be sure that the switches are in the 
specified positions required for the test. 

Table XIII. Continuity Checks for Terminal Strips Radio Transmitters BC-610—F, —G, —H, and -I and T-213/GRC-26 

Terminal | 
Measured from Sui ber Action or condition Measured to ares 

| 
Terminalictrip Stes 2222. - De ee ao — Seen eee arate ee ee Ground or chassis. ...2._-2.-<_| (4) 

hy |r eS : een eee Boa tnt © epee Derminal MoOf1S9_. 2222 cee. (‘) 

ren) See See ee Ye ae Permnimnal JOM S22. o22 ek. (') 
PX 4 OP Perper hs, er ih Ge eae ae hermitialk 2°Of Lotsces- ese — .4 

Challe Spay ee le oi Sg 2 Nets Mcgee See erminal’ Wold O22 eee ea Dy Bee 

2 | Remove tube V8 from its socket_| Pin 3 of socket for tube V8___-_~ 5, 000 

2 | Remove tube V8 from its socket_} Pin 4 of socket for tube V8_-_-_-_ 16, 000 

aR Re le 2 Se ee eee oe ee herminallZior ESO sche so (*) 

aimee ene 9 <6 See ee ee ore ee Terminal Of/T$9._..00.<.0ss ve (1) 

Seen et |e eee eee ee oe eee PLerminals7 Of sE Sli ote ts et 2 

sly ne: al Ap ROE Ss) Do ltesn SRG REA eo Lerminales (Ofc. S0o.. 622 oda. (1) 

A) S35 dina RR coh esp ey Ao Nae eh erminaltp Obs > licess s2e5 se © (*) 

AT See Cs 2S Satara eee 2 a Oe ee iNadrminel ai Wis (‘) 

ee ee Se eee eee ermivalio OIF S9. 2 eneasedek ss (1) 

Om enero 2 = CBee ie: 75S Jena be il pLerminalG of S92. 22.2228. (*) 

hile Sek ome ene! A esse Peys A ATS ee eh EDOEIBINIAL LOLs Red mai Aes woe (1) 

Sees ek Wee eee ee ee Pee MigLerminals® Of 109. s4eee asec (1) 

8 | Remove tube V8 from its socket_! Pin 8 of socket for tube V8_____ 60 

ik ic jie yest ela ge Gach hes ei tcl pie Mo pg erminal Qiof S922 =e. (1) 

DS pees eels yA pa Re non. Derminalyp: Ol. bos. . eso ae (2) 

Om [epee cS ee ee oe ‘eripinal0 Of (S022) eae (1) 

LOR Ree coe. oc ane ae ree eee Terminal oof 152. ee (*) 

11 | Interlock switches SW2 and | Terminal 9 of TS2_____________ (?) 

SW13 closed. 

ded | -epeate plnllie Srah2 Beeode Meal ave aie had Terminal 4 bot (1808.40 2-2-2 =.= () 

Ulli Us: ese erage te = eel vem ee alee mt mat Terminals Of UO2l 2 25. eo ee (*) 
Terminalistrips1S2 522 227.22 1 | Remove tube V10 from its socket_| Terminal 2 of socket fortube V10_| 22, 000 

1 | Remove tube V1} from its socket_| Terminal 2 of socket fortube V11_| 22, 000 

1 | Switch SW11 in position 1______| Plate caps of tubes V10 and V11_ (*) 

1 | Switch SW11 in position 2______ Plate caps of tubes V10 and V11_ (1) 

1 | Switch SW11-in position 3______| Plate caps of tubes V10 and V11- (1) 

2 | Remove tube V9 from its socket_| Terminal 4 of socket for tube V9_| 49, 000 

2 | Remove tube V9 from its sock- | Terminal 3 of socket for tube V9_ 2, 000 

et; switch SW11 in position 1. 

2 | Remove tube V9 from its sock- | Terminal 3 of socket for tube V9_ 2, 000 

et; switch SW11 in position 2. 

2 | Remove tube V9 from its sock- | Terminal 3 of socket for tube V9_ 2, 000 

et; switch SW11 in position 3. 

4 | Remove tube V10 fromits socket_| Terminal 3 of socket for tube V10_ 4, 800 

4 | Remove tube V11 from its socket_| Terminal 3 of socket for tube V11_ 4, 800 

he yt al Deh 1 xpos peg chip Alpe Terminal 50l (e2s5 =. eos on ee 470 
i Less than .1. 
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Table XIII. Continuity Checks for Terminal Strips Radio Transmitters BC-610-F, —G, —H, and -I and 

T-213/GRC—26—Continued 

Measured from 
Terminal | 
number 

Terminal strip TS2- 

Terminal strip TS3- 

Terminal strip TS9- 

Terminal strip TS11 

} Less than .1. 

86 

Action or condition Measured to 

Close relay RY] manually_____- 

Close relay RY1 manually_____- 

Ground wire from terminal 1 of 

TS9 or TS11 removed. 

Ground wire from terminals 1 of 

TS3 and TS11 removed. 

lator. 

Switch SW7 in C. W. position _ - 

Switch SW1 in up position______ 

Switch SW3 in up position______ 

Switch SW6 in up position______ 

tion. 

‘Switch SW1 in FILAMENT. 
POWER position. 

Switch SW1 in FILAMENT 
POWER position. 

| 

| Resistance 
(in ohms) 

LenminaliG Of. bo 2] ees. ene 

Grid ‘Cap OlLiV10 2 oes. ene ce 
Ground or chassis_____________ 

Merminals2rofe isl Soa see eee 

Rerminale suo tects, lj eeeee eee nee 

AWepseavunenl Arye Pees 

Averarniey) Sar ISB eo 

Merminsale4.Olwe) ae 

Ika wore Gye GSS ee ow es 

Abieravamavll Gyo? ASM oo see 

TerminaleGsoieliso sae 

Mernninaliv7co tees) 4 eee ees 

Slienmirial) GO terol eee ee 

Ground or chassis-_.-.._.____- 

Sactononingy) ihe? WSR. 

Ground or chassis__-_________ 

ernaina ly Oot mist eeaeen ene 

(herminale Oko fas Slur 

eon! set WSs. 2 eb 

Ground or chassis mae 

Ground or chassis_-___________ 

Terminaléscotels tl === eee 

Ping3 of {SO} .55=eeeee ee 

Merminali2ofsiSitaae meee eee 

Terminal 6 of TS11]___________- 

One side of SO6_______________ 

Pinliof SOS 2.25 eee ee 

400 

400 



Table XIII. Continuity Checks for Terminal Strips Radio Transmitters BC-610-F, —G, —H, and -I and 
T-213/GRC-26—Continued 

Measured from theron Action or condition Measured to Cn okin 

Terminal strip TS11_---___--- OO) gh RR a =. Sct A TRA ee ‘Lerma 3. OFT. OLOleas oo oe cae (1) 

9 | Switch SW3 in EXCITER | Terminal 2 of TS11______-_____- (?) 
PLATE POWER position. 

ICG) |) pies Set A ree eS aes ee pa ee ae Ground or chassis_-___________ 0-500 

BOM Rakin ome 2 ep) eet a Meare Sees Grid caps of tubes V3 and V4___| 28, 000 

10 | Close relay RY3 manually____-_- Grid caps of tubes V3 and V4___ 75 

11 | Switch SW3 in EXCITER | Ground or chassis_____________ (3) 

PLATE POWER position. 

12 | Switch SW6 in PLATE POWER | Terminal 2 of TS11___________- (2) 

position. 

1193" || et ip A aM i oA aa gw PA Es 1 Pimasor bObser aoe ee ae eee (1) 

192) || 5 Sea ae hs 2 bs ae oe 8 Mermins Olofe le Vase () 

i192) | a See) Greve ee Cie BME Berman a eSrOfe ls sees eee (4) 

SMe ok ee SRE pe 8 Groundlor chassis™ so] 252 02a 500 

i124 |) ey ee 2. a eek mul eee Terminals4yof TSi4 22-2222) 2 (2) 

14 | Switch SW4 in NORMAL posi- | Terminal 1 of TS14____________ (2) 

tion. 

Terminal strip. S13... 2. 22822 re See o .. - See  er Temminal 7/of- TSi3_ 445 pee (4) 
IS. || des eel NI ES ly Ror es eS (herminalSsiotele loss sass see 86 

(3 || GS ce CA ody ce aay geal ge Nerminal 8 of) LDoldsse oo) 2 es (?) 

Terminal strip TS14- -__- Be ek {gee RS, le pe Terminal 2 of (S14. 29 2 (1) 
i || ts 2 SR? ace 2 Oy en Terminal 3 of TS14___________- (1) 

1 | se RNP 2 902 ermina le42ofe 5 14 e= ae eee (2) 

22 | St PR 22 1 Se RI BE ad ge iLerminal bof TSl4.>. 2005.22. (1) 
25 ||) 5 2 RADII as oS oe ie! Tae ee Mernming Gore a= =e eee (2) 

(a. ee Cee See Terminal 6 of TS1tl_2925-2 5. () 

CL || 5855S ey RM Pe Ss tla oer Alerming ep Ofe liso a nee eee 2 

(eS | tee, Bite MMIII de ee aL we Be So fiemminales ote le lees eee (2) 

(| pes Rap UR yp col gw mele pc Merming 0 Ole lol Acs =e (?) 

9 | Close relay RY5 manually_____- MeUNniINal Oo. Ol Loo. see ae 400 

Terminal strip TS15 (only on 1h | oh, Sa SOREN 2 oe Ay, tl a ap at op Terminal 4 of TS14___________- (?) 

I model and the H models 2 fh ah ea, ER 6 ats A Ss (erminal lL) ofersl4-) oo. (1) 

Serial No. 821 through 972, SE [Rees 2 At: eee PRE SS Sag Po Terminal 6 of TSI1___________-_ (1) 

Order No. 3078—-P-51; and PS Soo Fok S Se te RE eee Terminal 10 of TS14_._________ (1) 

Serial No. 1 thru 539, Order 

No. 19624—P-—50). 

} Less than .1. 

87 



Measured from 

Terminal strip TS3___ _ 

Modulator socket SO1_- ~~ 

Modulator socket SO2____..__| 

Modulator socket SO3_. 

Modulator socket SO4 

Modulator plug PLL 

Modulator plug PL2 

Modulator plug PL3 

Modulator plug PL4 

Modulator socket SO5 

Less than .1. 

88 

rs SCAONDANOANUTUHE WHE HE DOMRDHUONBRwWNH He 

T.O.- 31R2-35CR399-21 

Action or condition 
| 

Measured to 
: Resistance 

(in ohms) 

SW4 at NORMAL_. 

Fa Wate Bits Co Wiesoecerren eet 

| SW7 at PHONE.-.- 

| SW12 closed (not pressed) _- 

VS\W-tat-PHON I, eee 

Switch SW1 at on (up)__- _.. 

Switch SW12 closed_____ ._.- 

Switch SW6 at on (up)... —  _- 

| Switch SW3 at on (up) -22._. 22. 

_| Terminal ST of transformer T2__! 

_| Terminal CT of transformer T2_! 

clive 

rst 

Terminal 0 of transformer T6___ 

Terminal 2600 of transformer T6_ 

Terminal 2000 of transformer T6_ 

| Terminal 100 of transformer T2__| 
Terminal 7 of terminal strip TS3_. 

Open contact on relay RY2_____ : 

Croundionchascis === 

Terminal 8 of plug PL4________ 

Terminal 7 of plug PL4_______- 

Terminal 7 of plug PL3________ 

Terminal 7 of plug PL3_______- 

Terminal 6 of terminal strip TS3_ 

Ahenropbiveall 2) ayy poluyes RWS} 8 

Terminal 8 of plug PL3________ 

Terminal + of meter M2_______ 

Terminal 9 of plug PI4________ 

Ground, orichassisz 2 en ees 

Terminal 2 on socket SO5_ ____- 
Terminal 11 on socket SO1_____ 

Terminal 4 on socket SO3______ 

Terminal 5 on socket SO3______ 

Terminal 4 on socket SO5______ 

AMboyreyvaigeey oye dail Lee 

Terminal 8 on socket SO3______ 

Terminal 1 on socket SO5-_-__-_-_- 

Terminal 6 on socket SO3_-___-_- 

One side of a-c line at socket SO6_ 
One side of a-c line at socket SO6_ 
Terminal 8 of socket SO4_______ 

Terminal CT of 500-0—500 

winding of transformer T1. 

Terminal 4 of socket SO5_______ 

Terminal 5 of socket SO3_______ 
Ground or chassis eee ee f. e 

Terminal 3 of terminal strip TS1. 

Terminal 4 of terminal strip TS1. 

Terminal 5 of terminal strip TS1. 

Terminal 7 of terminal strip TS1. 

Terminal 8 of terminal strip TS1. 

Terminal 10 of terminal strip 

Terminal 9 of terminal strip TS1L. 

Terminal 11 of terminal strip 

Terminal 5 of plug PL3_._-._-_- 

Terminal 6 of plug PL3_—...2.-- 

Terminal 6 of terminal strip TS3_ 

Terminal 7 of plug PL3__-__--- 

Variable arm of MODULATOR | 
BIAS control R12. 

Variable arm of FILAMENT 

‘| VOLTAGE control R18. 
Variable arm of FILAMENT | 

| VOLTAGE control R18. | 
Terminal | of socket SO3___ - 

Terminal 6 of socket SO3___. ___.| 

(") 
(*) 
(1) 
Fe) 
(*) 
(*) 

700 
50 

(1) 
(*) 
(*) 
(*) 
(*) 
(*) 
(1) 
(*) 
(*) 

500 
(*) 
(*) 

80 
iC) 
(*) 
(*) 
(*) 



T.O. 31R2-3SCR399-21 
Table XIV. Continuity Test for Cables and Terminal Strips Radio Transmitter BC—610-E—Continued 

Measured from he lace Action or condition Measured to rept 

Modulator socket SO5____---- GN See en ee eee LerMninalp Ol socket. OO o- ae 35 

So hagaan ee a ca Ground or chassises [12 ) 22.43. - (2) 

Terminal strip, 'S1_ <2. 22. <4 idle a 3 ae ee EE ee Noe Pa ome. Bee ae Ground or chassisa == 3" 32 ae de (2) 

CS pip + es. eowe fee: Wee ean epee: Sm Terminal 2 or 3 of socket for (2) 
tube V12. 

lo cee oe le em eee ee aLerminal 2 or 32 0f gocket for (1) 
tube V12. 

(Tie eee ee Ae 8 Rie to eae Terminal ST of transformer T4__ (1) 

Se ae oe Sk i Mee aa 8 Terminal ST of transformer T4_-_ (1) 

ee ee. < | ee EL Terminal 6 of terminalstrip TS2__ (1) 

10 | Switches SW10, SW13, andSW2 | Terminal 11 of terminal strip (1) 
closed. TS1. 

Terminal strip ES2se<e42-- o2< SS See. oe. ee, Semen ae Terminal F of socket for tube (1) 
V16. 

Ae oe, A ee a eye eS Terminal F of socket for tube (*) 

V16. 
Rte Oe MORE. cl e*. 55 San eee Grid connection of tube V16___- 20 

dees 5. Caines SS Sls a8 Terminal 3 of socket for tube 4770 
V10 and V11. 

ih | ee ees eee Ae ee are Terminal CT of 5-volt, 3-amp 125 
winding on transformer T4. 

OMe. 2 4 eee bs ee BS Terminal 4 of socket for tube V9_| 50, 000 

LO Reet ick. Se es me 2 8 Terminal 2 of socket for tube (‘) 

V10 or V11. 

aU | fi STII. a es lly A Ungrounded filament terminal (*) 

of tubes V8, V9, V10 and V11. 

1a ee... Se ee Be PL Ground"or chassis 32-42-24. 2. (4) 

Beas PE os. ee ee oe A terminal of meter M3__--_-_--- (‘) 

eels Oe. ee I ee Other terminal of meter M3_- _- () 

5 | Switch SW8 at P. A. GRID----|} Terminal — of meter M1..____- (4) 
Gale see Sf. ae 5 ee se Sek Terminal + of meter M1______- (4) 

7 | Switch SW8 at INT. AMP. | Terminal — of meter M1______- (1) 
GRID. 

8 | Switch SW8 at DOUBLER | Terminal + of meter M1..__ _- (1) 

PLATE. 
9 | Switch SW8 at DOUBLER | Terminal — of meter M1__-----| () 

PLATE. 
10 | Switch SW8 at INT. AMP. | Terminal — of meter M1_-_-_-_-- (1) 

PLATE. 
Piglee. 3 6.4, a8- deer = 2S 2 os ee Hot \ead on lamp socket (LM1)- (*) 

2) ee: Sees Sa. pees cae eee eee Groundsor Chassis a. © ones nee (*) 

Tuning unit sockets SO7, SO8, 1 | Switch SW11 in Nos. 1, 2, and | Terminal 5 of socket for tube V8- (1) 
and SO9. 3 positions, respectively, for 

the following checks on S8O7, 

SO8, and SO9. 
Bees on ct oe ee aoe Be She Ground or chassis-_-_--------- (1) 

AM ee SES 2 ete, 5, SO eS ee Terminal on capacitor Cl oppo- (*) 

site to connection from this 

capacitor to the cathode of 

tube V8. 
TE. | ge epee Ae te) TOR AEN. Terminal 9 of TS2_.._....__.--- 20 

Sees 2 eee eee oy eee Terminal 3 of socket for tube V9- (*) 

Beever”... eee a nS, Sree wane Ground Or Chassis. a2—5-5-—--- (1) 

SONGS? oo. . Sea ee es Se Terminal 10 at terminal strip 20 

TS2. 
ee ee ks sees oe Sees ees 

1 Less than .1. 

Plate caps of tubes V10 and V1 os SN a, 
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NOTES: 

1. DO NOT MAKE RESISTANCE MEASUREMENTS WITH 
AC LINE CONNECTED. 

2. DISCHARGE STORED VOLTAGES BY SHORTING CHECK 
POINTS TO CHASSIS BEFORE ATTEMPTING 
RESISTANCE MEASUREMENTS. 

ee 
55 OHMS 

2,160 V OC (PHONE) 
2,600V OC (Cw) 

2,000V OC (PHONE) 
2,500V OC (Cw) 

WARNING 
TURN OFF TRANSMITTER BEFORE 
CONNECTING TEST LEADS TO HIGH 
VOLTAGE TEST POINTS. DO NOT HOLO 
TEST PROBE WHILE MEASURING 
HIGH VOLTAGE. 

HIGH—VOLTAGE HIGH— VOLTAGE 
RECTIFIER RECTIFIER 
v7 

3B28 

TM 826-66 

Figure 67. Power supply deck voltages and resistances, I model. 

2 ,000V DC (PHONE) 
2,500V DC (C.W.) 

2,I60V DC (PHONE) 
2,600V DG (C.W) 

2.5V AC 

H-V RECTIFIER H-V RECTIFIER 

V6 V7 

866A/866 866A/866 

BOTTOM VIEW 

WARNING 
TURN OFF TRANSMITTER BEFORE 
CONNECTING TEST LEADS TO HIGH 
VOLTAGE TEST POINTS. DO NOT HOLD 
TEST PROBE WHILE MEASURING HIGH 
VOLTAGE. 

10O0V AG 

l. DO NOT MAKE RESISTANCE MEASURE- 

MENTS WITH A-C LINE CONNECTED 

2. DISCHARGE STORED VOLTAGES BY 

SHORTING CHECK POINTS TO CHASSIS 

BEFORE ATTEMPTING RESISTANCE 

MEASURE MENTS. 

TM 826-103 

Figure 68. Power supply deck voltages and resistances, E' model. 



TO. 31R2-35CR399-21 

Section Il. REPAIRS 

67. Removal of Decks from Transmitter 

In all transmitters except the E model, the 
three decks of the transmitter are placed on slide 

bases and are mounted in the side frames of the 
transmitter. The decks must be removed from 
the transmitter before changing many of the com- 
ponents. 

a. To remove any deck from all models except 
the E model, proceed as follows: 

(1) Remove both sides and the back cover of 
the transmitter. 

(2) Remove the four bolts on each side which 
hold the deck to the side frame. 

(3) Remove all leads from terminal boards 
and any other connections between the 
back of the front panel and the deck 
which is to be removed. 

(4) Make sure that no parts extend beyond 
the free space through which the deck 
is to be pulled. (For the top deck, the 
caps of V10 and V1l must be removed 
and the tubes taken out of their sockets.) 

(5) Carefully slide the deck out of the back 
of the transmitter frame until it is free 
and can be carried to a convenient work 

space. 

Note. The bottom deck (h-v power supply) is 

heavy because of transformers T6 and T2, in- 

ductor L4, and capacitors C19 and C23. At 

least two men, or preferably three, are needed 

to handle this deck when it is removed from 

the transmitter. 

b. In Radio Transmitter BC-610-E, the three 
decks are mounted in a different manner. To 
remove the decks, proceed as follows: 

(1) Remove the four wing bolts holding down 
the cover and lift it straight up. 

(2) Remove the back cover. 

(3) Disconnect all leads and plugs between 
the decks and the control panel. 

(4) Remove the screws and nuts that tie the 
upper lip of the modulator section to the 
lower lip of the r-f section. 

(5) Lift the r-f section from the remaining 

units. 

(6) While two men support the modulator 
chassis, remove the bolts that fasten 
the modulator deck to the sides of the 
cabinet. 

(7) Remove the bolts fastening the cabinet 
to the h-v power supply and lift the 
cabinet straight up. 

Note. Two or three men are needed to handle 

the h-v supply deck. 

68. Replacement of Parts 

a. Most of the parts in Radio Transmitter 
BC-610—(*) are accessible and are easily replaced 
if found to be faulty. If a transformer requires 
replacement, carefully mark the wires connected 
to the transformer with tags or other devices to 
avoid misconnection when the new part is in- 
stalled. Follow this practice whenever replace- 
ment requires the disconnection of numerous 
wires. 

b. To replace BAND SWITCH SW11, first 
remove the r-f section in the manner described in 
paragraph 67. Rest it on its top and remove the 
switch as follows: 

(1) Disconnect all leads to the switch; tag 
each one. 

(2) Remove the knob from the shaft. 

(3) Remove the nut and washer from the 
shaft on the front of the panel. 

(4) Remove the switch from the bottom of 
the deck by unscrewing the five nuts 
that secure it to the deck. 

(5) Replace the new switch, following these 
instructions in reverse order. 

c. When replacing meter M1 on Radio Trans- 
mitter BC-610-I (serial numbers 1 through 300 
on Order No. 3131—P—51), remove resistor R38. 
This resistor is connected in series with meter M1 

to compensate for the lower internal resistance in 
the meter used. The replacement meters have 
the proper internal resistance and resistor R38 
is not needed. 

69. Removal of Antenna Tuning Unit BC- 
939{*) 

To remove the antenna tuning unit proceed as 
follows: 

a. Disconnect the antenna and ground leads. 
6. Disconnect the coaxial cable leading from 

the transmitter. 
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c. Take off the four wingnuts holding the tuning 
unit to the top of the transmitter. 

d. Lift the unit up and forward. 

70. Refinishing 
Instructions for refinishing badly marred panels 

on exterior cabinets are given in TM 9~—2851. 
Refer also to paragraph 33. 

Section Ill. ALINEMENT AND ADJUSTMENT PROCEDURES 

71. Test Instruments Used for Alinement and 

Adjustment 

a. Multimeter TS-352/U is a portable, sealed, 
general-purpose instrument consisting of Multi- 
meter ME-9/U and Multiplier Kit MX-815/U, 
both mounted in one transit case. Two test leads, 

one 5,000-volt lead, one multiplier patch cord, 

several test clips, and battery connection links 

are furnished with the instrument. It is used for 

circuit analysis and trouble shooting in electrical 
and electronic equipment. Multiplier Kit MX-— 

815/U is used to extend the range of the instrument 

to the 5,000-volt d-c range. 
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DIAL TUNING 

b. The other test instruments used are listed in 

paragraph 60 and described in their respective 
manuals. 

72. Neutralization 

a. The radio transmitter has been adjusted for 
neutralization and normally will not require ad- 
justment in the field, except when the setting of 
neutralizing capacitor C18 has been changed, or 
when r-f p-a tube V16 has been replaced. 

b. If necessary, readjustment may be made as 
follows: 

(1) Install Transmitter Tuning Unit TU-52 

and associated Coil Unit C-390-C. 
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/ 
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Figure 69. Cross section of representative transmitter tuning unit. 
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Z = Figure 70. Antenna Tuning Unit BC-9389-—(*), interior view. 

(2) Disconnect the two leads of the coaxial 
cable from the transmitter output ter- 

minals. 

(3) Set the FILAMENT POWER switch 
to the on (up) position. 

(4) Set the PLATE POWER switch on the 
transmitter to off (down) position. In 
this operation h-v plate power is not 
applied. 

(5) Set the EXCITATION METER switch 
at P. A. GRID. 

(6) Set the EXCITER PLATE POWER 
switch to the on (up) position. 

(7) Adjust the controls of the tuning unit to 
resonance at some frequency near the h-f 
end of the range. 

(8) Turn the PLATE TUNING wheel slowly 
to obtain a resonance indication. If 
neutralization is faulty, resonance will be 
indicated by a sharp dip in the reading 
of the P. A. GRID current reading. 

(9) Adjust neutralizing capacitor C18 little 
by little, checking after each adjustment, 
until only a slight dip in the reading of 
the GRID CURRENT meter occurs at 
resonance. When properly neutralized, 
this dip will not exceed 3 ma. 

73. R-F Bias Adjustment (R11) 

Caution: Always set the FILAMENT POWER 
switch to the off (down) position hefore making 
slider adjustments on Rll. This is a necessary 
precaution to prevent being shocked by the bias 

power supply. This adjustment determines the 
value of the bias voltage at the grid of r-f p-a tube 
V16 and at the grids of ipa tubes V10 and V11. 
Resistor R11 is located on the bottom of the modu- 
lator deck (top of modulator deck on E model) 
and is fitted with a slider adjustment which varies 
the position of the tap. By moving the tap to the 

proper position, the correct bias may be obtained 

at the grids of V10, V11, and V16. The slider on 
R11 is adjusted for 110 volts, plus or minus 5 

percent, between the grid of V16 and ground. To 
make this adjustment, follow the procedure below: 

a. Place the PLATE POWER switch to the off 
(down) position and the EXCITER PLATE 

POWER switch at NORMAL. 
b. Connect a voltmeter between the grid of V16 

and ground (chassis). ‘ 
c. Set the FILAMENT POWER switch to the 

on (up) position. 
d. Read the voltmeter to determine whether the 

present bias voltage is above or below the desired 
110 volts, plus or minus 5 percent value. 
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e. Set the FILAMENT POWER switch to the 
off (down) position. 

f. If the bias voltage is high, move the slider to 
the right (figs. 51 and 56). If the bias voltage is 
low, move the slider on R11 to the left. 

g. Set the FILAMENT VOLTAGE switch to 
the on (up) position. 

h. Determine again, as in ¢ above, the bias 
voltage at the grid of V16. 

1. It may be necessary to change the position of 
the slider several times before the correct bias 
voltage is obtained. Be certain to place the 
FILAMENT POWER switch to the off (down) 

position each time the slider is adjusted. 

74. Relay RY5 Overload Adjustment 
Relay RY5 is located on the lower deck of the 

transmitter. It protects h-v rectifier tubes V6 
and V7 and r-f p-a tube V16 from damage caused 
by heavy current surges or serious overloading. 
All current drawn from the h-v power supply must 
pass through the coil of relay RY5. The relay is 
designed to operate the contacts when the current 
through the coil exceeds 670 to 710 ma. 

a. To adjust relay RY5 on the F, G, H, I, and 
T-213/GRC-26 models, the spring-tension adjust- 

ing screw must be so that the contacts of the relay 
operate when the current specified above passes 
through the relay coil (A of fig. 71). To measure 
the current flowing through the relay coil, connect 
a 6-volt battery in series with a 5-ohm, 10-watt 
variable resistor and a d-c ammeter (0 to 1 am- 

pere) between the ungrounded terminal of the 

relay coil and ground. Decrease the value of the 
5-ohm variable resistor, noting the current in- 
dicated at the time the relay operates. Adjust 
the spring tension of the relay, if necessary, so 

that the relay operates in the range indicated 
above. 

b. To adjust relay RY5 in the E model trans- 
mitter, the spring-tension adjusting bracket must 
be bent, either way, with a pair of long-nose pliers 
(B of fig. 71). Adjust the spring tension of the 

relay so that the contacts operate when the cur- 

rent through the coil exceeds 670 to 710 ma. Use 

the procedure for measuring current described in 

a above. 

Section IV. FINAL TESTING 

75. General 

This section is intended as a guide to be used in 
determining the quality of a repaired radio trans- 
mitter. The tests outlined in paragraph 77 below 

may be performed by maintenance personnel with 
adequate test equipment and the necessary skills. 
Repaired equipment meeting these requirements 
listed will furnish uniformly satisfactory operation. 

76. Test Equipment Required for Final Testing 

The instruments needed for testing the repaired 
transmitter are listed below: 

a. R-F Ammeter. This meter should be of the 
thermocouple type with a range of 0 to 2.5 am- 
peres. It is used to measure the power output. 

b. Oscilloscope. Cathode-ray Oscilloscope OS-— 
8/U or BC-1060—(*) may be used to measure the 
percentage modulation of the transmitter. 

c. Audio Signal Generator. This generator must 
be capable of producing a 400-cycle output of .30 
volt. 

d. Dummy Antenna. The dummy antenna con- 
sists of a series-connected 146-ohm, 400-watt re- 
sistor and a 50-yyf capacitor with a working volt- 

age of 7,500 to 10,000 volts de. 
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e. A-C Electronic Voltmeter. This equipment is 
used to measure the audio input voltage from the 
audio signal generator. 

f. Key. A key is needed to key the transmitter 
during the c-w power output test. 

g. Speech Amplifier BC-614-(*). The speech 
amplifier is used in the modulation tests of the 

transmitter. 

77. Power Output and Modulation Tests 
a. General. After the repairs in the transmitter 

have been completed, make a final test to ascer- 
tain that the unit is in proper condition for tactical 
use. Although the transmitter may be adjusted 
correctly during the repair procedure, make a re- 
check of the neutralization, and then proceed to 
final testing of the power output and modulation. 

b. Preparation for Testing. To measure the 
power output and modulation capabilities of the 
transmitter, connect the test circuits as shown in 

figure 72. Proceed as follows: 
(1) Disconnect the coaxial cable which is be- 

tween the transmitter and Antenna — 
Tuning Unit BC—939-(*). 

(2) Connect the dummy antenna to the 
transmitter r-f output terminals with the 
r-f test ammeter in series with one lead. 
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RELAY RY5 

USED INF THRU TIT 
AND T-213/GRC-26 MODELS 

BACK VIEW 

SPRING TENSION 
ADJUSTING SCREW 

SIDE VIEW 

ELECTRICAL CHARACTERISTICS 
1. PULL-IN CURRENT: 670 TO 710 MA 
2. CONTACT RATING: S AMPS AT 125 V. 
3. COIL RESISTANCE: 6 OHMS. 
4. CONTACT ARRANGEMENT: D.P.S.T. A 

Figure 71. 

(3) Couple the transmitter output to the 

vertical deflection plates of the oscillo- 
scope by means of a pick-up coil. This 
is done by winding 2 to 4 turns of in- 
sulated wire (No. 14 gage, soft-drawn 
copper) over a winding space of 3 inches 
around one of the r-f leads which connects 
the dummy antenna to the transmitter 
output post. Connect the ends of the 
coil to the oscilloscope by msans of a 
twisted-pair line. 

(4) Connect the transmitter to a 5-kw, single- 

31R2-35CR399-21 

RELAY RY5 
USED ON E MODEL ONLY 

TOP VIEW 

SPRING TENSION 
ADJUSTING BRACKET 

SIDE VIEW 

ELECTRICAL CHARACTERISTICS 

1. PULL-IN CURRENT: 700 TO 750 MA 
2. COIL RESISTANCE: 6 OHMS 

3. CONTACT ARRANGEMENT, D.P.S.T. 

TM 826-37 

Overload relay RYS, 

phase, 60-cycle, 115-volt power source. 

(5) Connect to the transmitter a Speech 
Amplifier BC-614-(*) which is known 
to be in good operating condition. 

c. Power Output Test for C-W Transmission. 
(1) With a transmitter key, such as Key 

J-37, plugged into jack J101 on Speech 
Amplifier BC—614—(*), adjust the trans- 
mitter for maximum c-w power output 
(key down); test at the middle of the 
2- to 2.5-me frequency band in accord- 
ance with table XV. 
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TO BC-610 -(3) 
R-F OUTPUT TERMINALS 

TRANSMITTING KEY 

i 
PLUG INTO JIOI 
KEY JACK ON SPEECH 
AMPLIFIER BC-614-(3) 

8-UF CAPACITOR (PAPER) 

© aUuDIO GENERATOR © 

CONNECT PHONE PLUG 
AS INDICATED AND PLUG 
INTO JIO2 CARBON 
MICROPHONE JACK ON 
SPEECH AMPLIFIER 
BC-614-(6) 

100-OHM 2-WATT 
NON-INOUCTIVE 
RESISTOR T™ 826-30 

Figure 72. Test equipment connections. 

Table XV. Power Output and Modulation Capability 

R-f output current 
a 
= (amperes) 

Frequency ra Tuni : Og 59 oe ee eric nee nites Coilunit | = Re “2/23 

oO 28 Qs ys 

Ses Rez Soe 
£ |S |e |Sh/Ss 
iS 3 3 jae} eel =) 
Ay o ie) Ay Ay 

2 to 2.5.____| TU-47| C-387-B] 400] 300/1. 66/1. 4611. 72 
2.5 to 3.2____| TU-—48| C-387-B} 400] 300]1. 66/1. 46/1. 72 
3 to 4. TU-49| C-387-B| 400] 300/1. 66/1. 46/1. 72 
Ate 5) TU-50| C—388-A! 400] 300/1. 66/1. 46/1. 72 
5 to 6.35____| TU-51} C-389-A| 400} 3001. 66/1. 46/1. 72 
6.35 to 8____| TU-52| C-390—A| 400] 300/1. 66/1. 46/1. 72 
Sito. l2amene TU-53 C-447| 300] 250/1. 46/1. 3 |1. 53 
19 to 14 ees 2 TU-54 C—448] 275] 200/1. 37/1. 17/1. 38 
14 to 18_____ TU-54 C—449| 275] 200)1. 37/1. 17/1. 38 

(2) Maximum c-w power output for the fre- 

quency under test is obtained when a 
maximum reading is indicated on the ex- 
ternal r-f ammeter. When a 146-ohm 
dummy antenna is used, the required 
power outputs are obtained when the r-f 
output currents are as specified in table 
XV. 

(3) If the c-w r-f current output is as specified 
in table XV, make power output test for 
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unmodulated phone transmission as out- 

lined below (d(1) through (6)). — 
(4) If the c-w current output reading is not 

as specified in table XV, the performance 
of the transmitter is unsatisfactory. 
Proceed as follows: 

(a) Perform tests to localize the defect to 
the particular stage and test further to 

determine the defective part. 
(6) Make necessary repairs and replace- 

ments, and repeat c-w power output 

test as outlined in (1), (2), and (38) 

above. 
(c) Repeat the test for c-w power output 

in this manner until the performance 
of the transmitter is satisfactory. 

d. Power Output Test for Unmodulated Phone 
Transmission. 

(1) Remove transmitter Key J—37 from jack 
J101 on Speech Amplifier BC-614—(*). 

(2) Change transmitter operation from C—W 
to PHONE transmission (par. 22). 

(3) Adjust the transmitter for maximum un- 
modulated phone power output at the 
same frequency that was used in the c-w 
power output test. 

(4) The maximum reading on the external 
r-f ammeter will indicate the maximum 
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unmodulated phone power output cur- 

rent for the frequency under test. 
(5) The r-f ammeter reading should at least 

equal the r-f output current specified in 
table XV for unmodulated phone power 

output. 

(6) If the unmodulated phone power output 
meter reading is as specified in table XV, 
make the test for modulation capability 
as outlined in e below. 

(7) If the unmodulated phone power output 
meter reading is not as specified in table 
XV, the performance of the transmitter 

is unsatisfactory. Proceed as follows: 
(a) Perform tests to localize the defect to 

the particular stage and test further to 
determine the defective part. 

(6) Make necessary repairs and replace- 

ments, and repeat the unmodulated 
phone power output test as outlined in 
(1) through (6) above. 

e. Modulation Capability. 

(1) Keep the transmitter adjusted for maxi- 
mum unmodulated phone power output 

at the same frequency that was used in 
the previous tests. 

(2) Insert the audio signal generator plug into 
jack J102 on Speech Amplifier BC-614- 
(*). Have the signal generator turned 
off. 

(3) Turn on the oscilloscope. 
(4) Adjust the sweep voltage on the oscillo- 

scope to make the width of the pattern 

% MODULATION= 
ieee 

a 

slightly more than half the diameter of 
the screen. 

(5) The unmodulated r-f carrier wave will be 

seen on the oscilloscope. 

(6) The height of the carrier pattern should 
be approximately one-third the height of 
the screen. 

(7) Since the height of the carrier pattern 
depends on the number of turns in the 

pick-up coil, it may be increased by 
increasing the number of turns, and 
decreased by decreasing the number of 
turns of the coil. 

(8) Measure the height of the unmodulated 
r-f wave (fig. 73) above the reference axis. 

(9) Adjust the audio signal generator for a 
frequency of 400 cycles, and turn it on. 

(10) Measure the audio input voltage from 

the audio signal generator to Speech 
Amplifier BC-614-(*), using a high 
resistance a-c voltmeter or an a-c vacuum- 

tube voltmeter. 
(11) Adjust the audio signal generator for 

an initial output of .15 volt. 

(12) The transmitter output now will be 
modulated at 400 cycles. 

(13) Ninety-percent modulation is required 
for satisfactory operation of the trans- 
mitter. 

(14) At 90-percent modulation, the r-f current 
in the external test ammeter will increase 
approximately 18 percent above the un- 
modulated value that was obtained in the 
preceding test; it should equal at least 

X 100 
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Figure 73. Oscilloscope pattern for modulation percentage test. 
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the r-f output current specified in table 
XV for modulated phone power output. 

(15) If the value specified in table XV is not 
obtained with .15-volt output from the 
audio signal generator, increase the out- 
put of the audio signal generator up to 
.30 volt, and set. the speech amplifier 
control near maximum to obtain the 
specified value. 

(16) Observe the modulated wave on the 

oscilloscope screen to make certain that 
the sine-wave pattern remains undis- 

torted. 
(17) The maximum height of the modulated 

wave (H1, fig. 73) as seen on the oscil- 

loscope should be 1.9 times as great as 
the height (H2) of the unmodulated 

wave. This indicates a modulation of 

90 percent. 

(18) If the modulated phone power output 

reading equals that specified in table XV, 
and if, with an audio signal generator 

output of .30 volt, wave height H1 is 1.9 
times as high as wave height H2, without 
distortion, then the performance of the 
transmitter is satisfactory. 

(19) If it has been impossible to meet the 
foregoing requirements of this test, the 
performance of the transmitter is unsat- 
isfactory. Proceed as follows: 

(a) Perform tests to localize the defect to 
the particular stage, and test further 
to determine the defective part. 

(6) Make the necessary repairs and replace- 
ments, and repeat the test for modula- 
tion capability as outlined in (1) 

througb (16) above. 

f. Tests for All Bands. The foregoing tests 
present a procedure for testing the c-w power 
output, the unmodulated phone power output, 

and the modulation capability in the frequency 
band 2 to 2.5 mc. Perform these three tests as 
outlined above on all of the other bands specified 
in table XV, testing each band in the order listed. 
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CHAPTER 7 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT 
ENEMY USE 

Section |. SHIPMENT AND LIMITED STORAGE 

78. Disassembly 

The preparation of Radio ‘Transmitter 
BC-610-(*) for transportation and storage de- 
pends upon the installation. When the trans- 

mitter is used in a small installation with little or 
no auxiliary equipment, disconnect Antenna 
Tuning Unit BC-939-(*), cords, and antenna 
lead-in. When the transmitter is used in a system, 
reference should be made to the systems manual 
which applies to the specific installation. 

79. Repacking for Shipment or Limited Storage 

a. The exact procedure in repacking for ship- 

ment or limited storage depends on the material 

available and the conditions under which the 

equipment is to be shipped or stored. Refer to 

the instructions in paragraph 6. 

b. Whenever practicable, place a dehydrating 

agent such as silica gel inside the chests. Protect 

the transmitter with a waterproof paper barrier. 

Seal the seams of the paper barrier with water- 

proof sealing compound or tape. Pack the 

protected transmitter in a padded wooden case, 

providing at least 3 inches of excelsior padding or 

some similar material between the paper barrier 

and the packing case. 

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 

80. General 

The demolition procedures outlined in paragraph 
81 will be used to prevent the enemy from using 
or salvaging this equipment. Demolition of the 
equipment will be accomplished only upon order 
of the commander. 

81. Methods of Destruction 

a. Smash. Smash the crystals, meters, tubes, 
coils, switches, capacitors, transformers, and all 
associated equipment, using sledges, axes, hand- 
axes, pickaxes, hammers, crowbars, or heavy tools. 

b. Cut. Cut cords, headsets, and wiring, using 

axes, handaxes, or machetes. 
c. Burn. Burn cords, resistors, capacitors, 

coils, wiring, instruction books, and calibration 
charts, using gasoline, kerosene, oil, flame throw- 

ers, or incendiary grenades. 
d. Bend. Bend panels, cabinet, and chassis. 
e. Explosives. If explosives are necessary, use 

firearms, grenades, or TNT. 
f. Disposal. Bury or scatter the destroyed 

parts in slit trenches, fox holes, or other holes, 

or throw them into streams. 
g. Destroy Everything. 
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APPENDIX | 

REFERENCES 

the Army Supply Catalog SIG 1 for Signal Corps Supply Catalog pamphlets. 

For availability of items listed, check SR 310—20—3, SR 310—-20—4, and SR 310—-20—5. Check Department of 

1. Army Regulations 

AR, 380-5 

AR 750-5 

2. Supply Bulletins 

SB 11-6 
SB 11-47 

SB 11-76 

Military Security (Safe- 
guarding Military Infor- 
mation). 

Maintenance of Supplies 
and Equipment (Mainte- 
nance Responsibilities 

and Shop Operation). 

Dry Battery Supply Data. 
Preparation and Submission 

of Requisitions for Signal 
Corps Supplies. 

Signal Corps Kit and Ma- 
terials for Moisture- and 
Fungi-Resistant Treat- 
ment. 

3. Auxiliary Equipment and Test Equipment 

NAVSHIPS 91, 
254. 

NAVSHIPS 91, 
272 

TM 11-257 

TM 11-262 

TM 11-264 

TM 11-281 

TM 11-300 
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Instruction Book for Tube 

Tester TV—3/U. 

Oscilloscope OS-8/U. 

Frequency Shift Exciters 
O-39/TRA-7, O-39A- 
TRA-7, O-39B/TRA-7, 
and O-39C/TRA-7. 

Control Units C—292/TRA- 

7, C-292A/TRA-7, and 

C-292B/TRA-7. 
Radio Set AN/GRC-26. 
Radio Sets SCR-399-—A and 

SCR-499-—A. 
Frequency Meter Sets 
SCR-211—A, B, C, D, E, 
Fv, Le My NV OE, 
Qo RnR, T, AA AC VAR. 
AF, AG. AH, AJ, AK, 
AL. 

TM 11-303 

TM 11-321 

TM 11-472 

TM 11-624 

TM 11-2205 

TM 11-2524 

TM 11-2526 

TM 11-2613 

TM 11-2624B 

TM 11-2626 

TM 11-2627 

TM 11-2684A 

TM 11-4700 

TM 11-5511 

TM 11-5527 

Test Sets I-56—-C, I-56-D, 
J—56-H, and I-56—J. 

Test Set I-56-E. 

Repair and Calibration of 

Electrical Measuring In- 
struments. 

Radio Set AN/MRC-2 and 

—2A. 

Exciter Units O-5/FR and 

O-5A/FR and RF Os- 
cillator O-86/FRT. 

Oscillators J-151-A and 
J-151-E. 

Oscilloscope BC—1060—A. 

Voltohmmeter I—166. 

Voltohmmeters, TS-294/U, 
TS-294B/U, and TS-— 
294C/U. 

Test Unit I-176, I-176-A, 
and I-176—B. 

Tube Tester I-177 and 

J-177-A. 

Audio Oscillator TS- 

382A/U. 
Electrical Indicating In- 

struments, and _ Test 
Sets, Repair Instructions. 

Electron Multimeter TS— 

505/U. 

Multimeter TS-352/U. 

4. Painting, Preserving, and Lubrication 

TB SIG 13 

TB SIG 69 

TM 9-2851 

Moistureproofing and Fun- 
giproofing Signal Corps 
Equipment. 

Lubrication of Ground Sig- 
nal Equipment. 

Painting Instructions for 
Field Use. 



olition 

FM 5-20 

FM 5-25 

TM 3-220 

5. Camouflage, Decontamination, and Dem- 

Camouflage, Basic Princi- 
ples. 

Explosives and Demoli- 
tions. 

Decontamination. 

6. Other Publications 

FM 24-18 

FM 72-20 

SR 310-20-3 

SR. 310-20-4 

SR 700-45-5 

SR 745-45-5 

AFR 71-4 

TB SIG 4 

MWO SIG 

11-2819 

TB SIG 25 

TB SIG 66 

TB SIG 72 

Field Radio Techniques. 
Jungle Warfare. 
Index of Training Publica- 

tions. 
Index of Technical Man- 

uals, Technical Regula- 
tions, Technical Bulle- 

tins, Supply Bulletins, 

Lubrication Orders, 

Modification Work 
Orders, Tables of Organ- 
ization and Equipment, 
Reduction Tables, Tables 
of Allowances, Tables of 
Organization, and Tables 
of Equipment. 

Unsatisfactory Equipment 
Report (Reports Control 
Symbol CSGLD-247). 

Report of Damaged or 
Improper Shipment 
(Reports Control Sym- 
bols CSGLD-66 (Army) 
and AF-MC-U2 (Air 

Force)). 

Methods for Improving the 
Effectiveness of Jungle 
Radio Communication. 

Modification of Radio Sets 
SCR-399-A and SCR- 
499-A: To prevent en- 
trance of Dust, Insects, 

and Other Foreign Mat- 
ter into Radio Trans- 
mitter BC-610-E and 

Tuning Unit BC-939-—A. 
Preventive Maintenance of 

Power Cords. 
Winter Maintenance of Sig- 

nal Equipment. 
Tropical Maintenance of 

Ground Signal Equip- 
ment. 

TB SIG 75 

TB SIG 123 

TB SIG 178 

TB SIG 219 

TB SIG 223 

TB 11-499-( )* 

TM 11-314 

TM 11-415 
TM 11-453 

TM 11-455 

TM 11-466 

TM 11-483 

TM 11-486 

TM 11-496 

TM 11-499 

TM 11-661 

TM 11-681 

TM 11-4000 

TM 11-850 

TM 11-904 

Desert Maintenance of 
Ground Signal Equip- 
ment. 

Preventive Maintenance 
Practices for Ground Sig- 
nal Equipment. 

Preventive Maintenance 

Guide for Radio Com- 
munication Equipment. 

Operation of Signal Equip- 
ment at Low Tempera- 
tures. 

Field Expedients for Wire 
and Radio. 

Basic Radio Propagation 
Predictions. 

Antennas’ and 

Systems. 
Dry Batteries. 
Shop Work. 
Radio Fundamentals. 

Radar Electronic Funda- 
mentals. 

Suppression of Radio 
Noises. 

Electrical Communication 
Systems Engineering. 

Training Text and Appli- 
catory Exercises for Am- 

plitude-Modulated Radio 
Sets. 

Radio Propagation. Hand- 
book. 

Antenna 

Electrical Fundamentals 

(Direct Current). 

Electrical Fundamentals 

(Alternating Current). 

Trouble Shooting and 
Repair of Radio Equip- 
ment. 

Radio Receivers BC-312-A, 
—C, -D, -E, -F, -G, —J, 
-~L, -M, -—N, —HX and 

-NX, BC-342-A, -C, -D, 
—F, -J, —L, -M, and -N, 
and BC-314-C, -D, -E, 
—F, and-G, and BC-344, 
and —D. 

Power Units PE-95—A, —B, 
—C, -F, -G, and -H. 

* A new TB in this series is issued month!y which gives propagation pre- 

dictions 3 months in advance. 
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7. Abbreviations BV bate ee high-voltage 

TAN Geese ons Joint Army-Navy 
AGO See Adjutant General’s Office ey wel kilowatt 

2 C eeneee See alternating-current Mey sky million ohms 

amp - ~------- ampere TAGE eee se mounting 
SMG JO2 3 amplitude-modulation DEie So primary 

ADD2o- ees appendix 10) Ad A radioteletype 
ARS SS, Se tee ees Army Regulations ere eee secondary 

a-f_-------.-- audio-frequency SPDT 2aheiey single-pole, double-throw 

Ee uae ee Cou EUOUS- WEVe Sea lee eee. single-pole, single-throw 
xtalitece Fe crystal ; : 

Cops ae cycles per second pe cannes =" switch 

Os ee Ne a direct-current TT. --------- teletypewriter 
DED tele double-pole, double-throw CIOUSL See oa transformer 
DPS Ta 2.2 double-pole, single-throw WOE V MA ee vacuum-tube voltmeter 

dh ped aired a ager frequency shift Vee eee volt 
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APPENDIX II 

IDENTIFICATION TABLE OF PARTS 

Note. The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must 

cite an authorized basis such as T/O&E, T/A, SIG 7 & 8, list of allowances of expendable material, or another authorized 
The Department of the Army Supply Catalogs applicable to the equipment covered in this manual are 

SIG 7 & 8-BC-610, SIG 7 & 8 AN/GRC-26 (for the T-213/GRC-—26), SIG 7 & 8 BC—939, and SIG 7, 8 & 10 MC-509. 
For an index of available supply catalogs in the Signal portion of the Department of the Army Supply Catalog, see the 

latest issue of SIG 1. 

1. Identification Table of Parts for Antenna Tuning Units BC-939-A and BC-939-B 

Ref symbol Name of part and description 

TUNING UNIT, RF: Sig C Antenna 

Tuning units BC—939-A, and —-B; incl 

var loading coil, coupling coil, 0 to 15 

amp r-f meter, vacuum capacitor; steel, 

painted black; matches output of Radio 

Transmitter BC—610—( ) to 15 ft whip or 

lg wire ant. over freq range of 2 to 18 me; 

11%” lg x 23%’’ d x 1444”’ h; has 4 holes to 

clear %4’’ —20 bolts on 10%’’ x 16%’’ ctr 

for mtg on top of Radio Transmitter BC- 
610-( ). 

CAPACITOR, fixed: vacuum dielectric; 
12 wyf + 1 pf; 20,000 v ac peak; 28 amp 

max. 

CAPACITOR, fixed: vacuum dielectric; 

sect. 55 uuf — 5 wuf + 2 uyf 332,000 v 

peak; 28 amp max; 2 metal ferrule term. 

on ends. 

CLIP, electrical: fuse; 34’’ jaw opening; 
Penn Union type #31-60; B&W part 

#M58. 
COIL, RF: single wdg 5% turns of #12 

tinned copper wire; 2%’’ max dia x 414’’ 
lg incl shafts; 2’ OD x 1!\%6’’ lg; B&W 

part/dwg #X114. 
COIL, RF: single wdg 24 turns #12 tinned 

copper wire; 2%’! max dia x 6%’’ lg incl 

shafts; B&W part/dwg #X113. 
COIL, RF: single wdg 61 turns #10 tinned 

copper wire; 314” max dia x 134’ lg incl 

shafts; B&W part/dwg #X112. 
COLLAR, shaft: coil, rear; brass, nickel 

pl; B&W part/dwg M-121. 
COLLAR, shaft: coil, rear; brass, nickel 

pl; B&W part/dwg M-8. 
CONTACT, coil: sliding; brass, silver pl; 

wheel cont w/“V” groove; B&W part/dwg 

#M103. 

Function of part Signal Corps stock No. 

Couples transmitter output 
to whip or long wire antenna. 

H-f antenna tuning capacitor_ 

Long wire antenna tuning ca- 

pacitor. 

Clip for vacuum capacitors - __ 

Couples transmitter to an- 

tenna tuning unit. 

H-f loadingicoilS_ 22... 2.5. | 

L-f and long wire loading coil_ 

Holds rear end of h-f coil in 

place. 

Holds rear end of 1-f coil in 

place. 

Sliding contact on coupling 

and h-f coils. 

2C527-939 

3D9012-11 

3D423 

3Z1026-1 

3C302B-3 

3C302B-4 

3C302B—2 

2Z2935-19 

2Z2935-1 

2ZA1350-3 
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1. Identification Table of Parts for Antenna Tuning Units BC-939-A and BC-939-B—Continued 

108 

Name of part and description 

CONTACT, electrical: contains 2 points 
%'' wd on 1.665’’ rad; Hallicrafters part/ 

dwg #18A074. 
COUNTER, mechanical: direct drive; die 

cast aluminum; 1 2%4'’ x 2%40’’ x 15%42"’ o/a 
w/shaft extension %’’; 2 digits counter- 

clockwise rotation; two #6—32 tapped 
mtg holes on 1%’’ ctr; top row to record 

ea single revolution and bottom row to 

record ea Yo revolution; Veeder-Root 

part #CB114134; B&W part #M36-1. 
COUNTER, mechanical: direct drive; die 

cast aluminum; 12%4’’ x 2%2'’ x 1540’ 
o/a, shaft extends %’’; 3 digits; clockwise 

rotation; two #6—32 tapped mtg holes on 

1\%"’ ctr; 2 top rows record ea revolution 

and bottom row records 4 revolution; 

Veeder-Root part #R114144; B&W part 

#M36. 
COUPLING, flexible: phosphor bronze 

springs, nickel pl, ceramic ins, %4’’ ID x 

216'' lg x 2%’’ OD; four #8-32 setscrews, 2 
on ea end; Cardwell type C; B&W part 

#M-26. 
COUPLING, rigid: split flanged type, ins; 

fits 4’’ dia shaft ea end; two #8—32 set- 
screws ea end; 1%’’ dia x %%’’ lg; brass, 

nickel pl; Cardwell #F NF; B&W #M57-1. 

COUPLING, rigid: split flanged type, ins; 

fits 4’’ dia shaft ea end; two #8—32 set- 
screws ea end; 1%’’ dia x 1%’’ lg; brass, 

nickel pl; Cardwell type #ENF; B&W 
part #M57. 

COVER: steel, copper pl; black finish; 
21%"" lg x 9342’ wd x 131%,6’’ h; Halli- 
crafters part/dwg #66D120. 

CRANK ASSEMBLY, hand: h-f antenna 

tuning 4’’ dia shaft w/arm and black 

bakelite handle; steel, nickel finish, black 

bakelite handle; 6’’ lg o/a incl handle, 

crank offset 14’’; inserts through bearing 

hole; B&W part/dwg #X111. 
CRANK ASSEMBLY, hand: i-f antenna 

tuning \%’’ dia shaft w/arm and black 

bakelite handle; steel, nickel finish, black 

bakelite handle; 6%’ lg o/a incl handle, 

crank offset 24’’; inserts through bearing 

hole; B&W part/dwg #X110. 
HANDLE, crank: 4’’ OD x 1%’ lg x \”’ 

ID; mts w/special screw thru ID (screw 

not incl); B&W part/dwg #M30. 
INSULATOR, feedthru: conical round- | 

shank shape; white steatite, glazed; %’’ 
lg; %’ OD x .156’’ ID; JAN type 
NS4W4102. : 

INSULATOR, feedthru: round ctb; white 

steatite, glazed; %’’ lg; %’’ OD x %’’ ID, 

Y4’' d; JAN type NS4W4202. 

Function of part Signal Corps stock No. 

Switch contact for shorting | 2Z3194~-9 

unused turns of 1-f rotary 

coil. 

Counter meter for coupling | 2Z3263-2 
coil. 

Counter meter for l-f and h-f | 2Z3263-1 

coils. 

Couplings for 1-f coil and | 3G1350—-53 

switch shaft. 

For coupling coil shaft_____-__ 3G1350—-56 

Horsh-tacoil shaft). 22. 2Z3300—2 

Dust and protective cover for | 2Z3351—260 

antenna tuning unit (B 

model only). 

Tuning crank for h-f coil___-__ 2Z3407.15 

Tuning crank for 1-f coil____-_- 2Z3407.14 

Handle for tuning crank as- | 2Z4926.10 

semblies of 1-f and h-f coils. 

Part of input terminals (male | 3G3541-02 

part). 

Part of input terminals (fe- | 3G3542-02.2 

male part). 
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1. Identification Table of Parts for Antenna Tuning Units BC-939-A and BC-939-B—Continued 

Ref symbol 

SW9.1, SW9.2__..-- 

Name of part and description 

INSULATOR, plate: rectangular flat type; 

white ceramic, glazed; 4%’ lg x %.6’’ thk; 

two %6’’ dia mtg holes on 4%’’ mtg/c. 

INSULATOR, plate: rectangular flat type; 
white ceramic, glazed; 84’’ lg; 73%4’’ wd x 

4!’ thk; two %’’ dia mtg holes on 534’ 

mtg/c. 

INSULATOR, stand-off: electrical; Pyrex, 
clear; 10%4’’ lg, %’’ dia. 

INSULATOR, stand-off: cyl pillar shape; 
white ceramic, glazed; 2’’ lg; 1’’ dia; one 

¥4’’-20 thd tapped mtg hole ea end; 

JAN type NS4WO416. 

INSULATOR, | stand-off: pillar shape; 
white ceramic, glazed; 1’’ lg; %4’’ sq; one 

#10-32 tapped mtg hole ea end; JAN type 
NS4W1208. 

KNOB: round, fluted; black phenolic; for 

4’ dia shaft; two #10-32 setscrews; 15%’’ 
dia x %4’’ thk; brass insert; %’’ d shaft 
hole; Kurz-Kasch #S-309-64BB, w/o 

pointer. 

KNOB: round, fluted; black phenolic; for 

4’ dia shaft; two #10-32 setscrews; 15%’’ 

x %’’ thk; brass insert; 54’’ d shaft hole; 
vinylite pointer attached; Kurz-Kasch 

#S—309-64B B-—40263-519. 
METER, ammeter: RF; 0 to 15 amp; 
JAN type MR34WO15RFAA;; spec 
JAN-—1-6 w/amend #1. 

POST, binding: screw type; %’’ dia x 1%4’’ 

lg, #8-32 stud x %’’ lg; brass, nickel pl. 

POST, binding: screw type, No. 10-32 thd. 

SHAFT: glass bonded mica; %%’’ sq x 81%4’’ 
Ig; 2 holes .150’’ dia, 4’’ from ea end; 

B&W part/dwg #M-303. 

SHAFT: round; cont whee!; brass, silver 

pl; 4’ dia x 4%6’’ lg; %4’’-28 thd ea end, 1 

end drilled and tapped #6-32 x 4” d; 
B&W part/dwg #M-104. 

SHAFT: round; cont wheel; brass, silver 
pl; 4’ dia x 6%6’’ lg; 14’’-28 thd ea end, 
1 end drilled and tapped #6-32 x 44’ d; 
B&W part/dwg #M104-1. 

SLEEVE, spacer: incl cont shoe, tension 

spring posts, and flat braid; brass, silver 

pl; 31%6’’ wd x 2%’’ h o/a x \%’”’ thk; 

B&W part/dwg X101-2. 

SWITCH, rotary: 2 sect.; 3 positions; 4 

stator cont in front sect. and 3 stator cont 

in rear. 

Function of part 

Insulation support for h-f and 

coupling coils. 

Insulation support for 1-f coil. 

Slider rod mounting shorting 

switch contact for 1-f rotary 

coil. 

Insulator for mounting end of 

vacuum capacitor in 1-f coil 

circuit. 

Insulator for mounting vac- 

uum capacitor in h-f circuit. 

Coupling coil adjustment 
knob. 

Antenna range switch SW9 
knob. 

Antenna current meter__-___-_- 

Antenna and grounding unit 
case and cover connection 

(B model only). 

Antenna and grounding unit 

case and cover connection 

(A model only). 

Switching shaft for SW9, 

coupling between sections 

of three-position switch. 

Mounting for wheel switch 

contact on coupling coil. 

Mounting for wheel switch 

contact on h-f coil. 

Holds and guides switch con- 

tact shoe on 1-f coil. 

Antenna range selector, 

mounts on shaft making up 

part of switch assembly. 

Signal Corps stock No. 

3G1150-78 

3G1150-132 

3G1816-74A021 

3G3504-16.1 

3G3512-08.1 

2Z5822-88 

2Z5788-63 

3F1015-27 

3Z737—4.4 

3Z737-16 

3Z7650-2 

2Z8203-6 

2Z8203-73 

2C527-729A/S1 

2C527-939A/S4 
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Ref symbol 

SW9:1 2. Fee 

DW O Zeer on. tees 
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1. Identification Table of Parts of Antenna Tuning Units BC-939-A and BC-939-B—Continued 

Name of part and description 

SWITCH, rotary: 4 stator cont; 3-position 
incl ceramic plate w/switch cont and shaft 

bushings; white glazed steatite ins; switch 

cont, silver graphite on brass stud; rec- 

tangular 84%’’ h x 7%'’ wd x 4”’ thk; mts 

w/bakelite block and 2 mtg holes to clear 

#10-32 screws on 2%’’ mtg ctr; B&W 
part/dwg #X115. 

SWITCH, rotary: incl ceramic plate 

w/switch cont and shaft bushings; white 

glazed steatite ins, switch cont silver 

graphite on brass stud; rectangular, 814’’ 
h x 7%'’ wd x %’’ thk; mts w/bakelite 

block and two mtg holes to clear #10—32 
screws on 2%’ ctr; B&W part #X116. 

Function of part 

Coupling circuit selector, 
front, mounts on_ shaft 

which makes up part of the 

coupling assembly. 

Coupling circuit selector, rear, 

mounts on shaft which is 

coupled to shaft of SW9.1. 

Signal Corps stock No. 

3Z9903A-15.1 

3Z9903A-15.2 
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3. Identification Table of Parts for Transmitter Tuning Units 

a. Transmitter Tuning Unit TU-47. 

Ref symbol Name of part and description 

TRANSMITTER TUNING UNIT TU-47: 
var cap tuned; 2 to 2.5 mc tuning range; metal 

case; 1 male receptacle term.; 94%’’ lg x 6%’’ h 
x 2’’ wd; plug-in mtg. 

OY Dt Se oS ee CAPACITOR, fixed: ceramic; 39 uuf +5%; 500 

vdew. 

Cai re CAPACITOR, fixed: mica; 75 wuf +5%; 500 

vdew; JAN type CM20B750J. 

Ci62 22 ee CAPACITOR, fixed: ceramic; 155 uuf +2%; 
500 vdew. 

C44 eee CAPACITOR, fixed: mica; 240 uuf +5%; 500 

vdew; JAN type CM20B241J. 

C31, C32____., CAPACITOR, variable: plate meshing type; 
9 uuf to 143 uuf; 600 v rms test; JAN type 

CTIE150. 

C34... Sled CAPACITOR, variable: plate meshing type; 8 
uuf to 150 uf; 1000 v AC peak. 

CLAMP, electrical: disk tumbler; black index 

line in ctr;.(used on equipments purchased on 

orders other than Order No. 21418—P—50—7-C). 

CLAMP, electrical: dial lock; (used on equip- 

ment purchased on Order No. 21418—P-50— 
7-C). 

‘205E 26522 5— COIL, RF: 36.3 wh; 2 to 2.5 mc; 1 wdg______-- 

Lee oe COM RE 8, pn 2. t0.2.5 mee liwdg tb . .. 

Lj4__ =. 23s COIL, RF: 28.8 wh; 2 to 2.5 mc; 1 wdg_______- 

PLI0-.. S95 CONNECTOR, receptacle: 12 straight pol 

male cont. 

14 Rvs. DIAL, control: knob type; marked ‘‘0-100” in 

180°, left to right. 

INO DS erovund: iincker i tations Teer see 

Al. eee eres IMLCULAIN EEN Gy pre ee ee, os Secure oe 

+4) eae re SOCKET, crystal: 542’’ dia pins accom, %’’ c to c_- 

Wiis ee SWITCH, toggle: DPDT; JAN type ST26N__-_ 

b. Transmitter Tuning Unit TU-48. 

Function of part | Signal Corps stock No. 

fier. 

ing. 

ing. 

L26: 

plate tank. 

inductor. 

oscillator. 

metal panel. 

operation. 

TRANSMITTER TUNING UNIT TU-48: var 

cap tuned; 2.5 to 3.2 mc tuning range; alumi- 

num case; 12 term. male receptacle; 9%2’’ lg x 

1%’’ wd x 5%’’ h; plug-in mtg. 
C4i3.. 2 CAPACITOR, fixed: 39 uuf +5%; 500 vdew; 

JAN type CC32CH390J. 
Csi eee CAPACITOR, fixed: ceramic; 160 uuf +5%; 

500 vdew; JAN type CC35PH161J. 
C4552 22 CAPACITOR, fixed: mica; 390 uuf + 10%; 500 

vdew; JAN type CM20B391K. 

Tuning of oscillator, doubler, | 2C8047 
and intermediate power ampli- 

Master oscillator grid coupling. _| 3D9039-34 

Crystal to grid coupling________ 3K2075022 

Master oscillator padding_______ 3D9155-2 

Crystal to cathode coupling____- 3K2024122 

C31: Master oscillator tuning___| 3D9143V-—2 

C32: Buffer-doubler plate tun- 

Intermediate amplifier plate tun- | 3D9150V-14 

Locking device on master oscil- | 2Z6195.9 

lator tuning dial. 

Locking device on master oscil- | 2Z2642.486 

lator tuning dial. 

L20: Buffer-doubler plate tank._| 3C1090—-12 

Intermediate-amplifier 

Master oscillator tank__________ 3C1090 

Crystal oscillator cathode load | 3C1090—-6 

Tuning unit base and terminal | 2Z7122.11 

prongs, for connection of tun- 

ing unit to transmitter. 

Frequency indicator for master | 2Z3717.5 

Manual adjustments for doubler | 2Z5849.8 

and intermediate amplifier. 

Insulates tuning capacitor from | 2Z6820.332 

Mounts crystale ss) 2Z8672.25 

Switching for XTAL or M.O. | 3Z9858-3.1 

Tuning of oscillator, doubler, | 2C8048 

and intermediate amplifier. 

Master oscillator grid coupling__| 3D9039-34 

Master oscillator padding_-_--_-_ 3D9160-6 

Crystal to cathode coupling--_-__- 3K2039121 



TO. 31R2-35CR399-21 

3. Identification Table of Parts for Transmitter Tuning Units—Continued 

b. Transmitter Tuning Unit TU-48—Continued 

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

Cas ree eee CAPACITOR, variable: plate meshing type; 7.5 | Buffer-doubler plate tuning----- 3D9099V—5 

pf to 99 wuf ;600 vrmstest; JAN type CT1B100. 
(6S ee CAPACITOR, variable: plate meshing type; 7 | Intermediate amplifier plate tun- | 3D9100V-9 

uuf to 100 wuf; 800 v rms test; JAN type ing. 

CT2C100. 
el Wel aes CAPACITOR,variable: plate meshing type; 9 | Master oscillator tuning-------- 3D9143V-—2 

puf to 143 pyf; 600 v rms test; JAN type 

CT1E150. 
CLAMP, electrical: disk tumbler; black index | Locking device on master oscil- | 2Z6195.9 

line in ctr; (used on equipments purchased on lator tuning dial. 

orders other than Order No. 21418—-P-—50-7-— 

C). 
CLAMP, electrical: dial lock; (used on equip- | Locking device on master oscil- | 2Z22642.486 

ment purchased on Order No. 21418—-P—50-7- lator tuning dial. 

C). 
L215 L274 COIL, RF: 30.8 wh; 2.5 me to 3.2 mc; 1 wdg_-__| L21: Buffer-doubler plate tank. | 3C1090-13 

L27: Intermediate-amplifier 

plate tank. 

LO! pipe eee Seed eas COIL, RF: 55.5 wh; 2.5 me to 3.2 me; universal | Master oscillator tank___..----- 3C1090-1 

wdg; 70 turns copper wire tapped at 25 turns. 
LiSs uu. gee COIL, RF: 12 uh; 2.5 mc to 3.2 mc range; single | Crystal oscillator cathode load | 3C1090-7 

layer, 62 turns. inductor. 

PIAO2 eee CONNECTOR, receptacle: 12 straight pol | Tuning unit base and terminal | 2Z7122.11 
male cont, prongs, for connection of tun- 

ing unit to transmitter. 

14 DIAL, control: knob type; marked “0-100” in | Frequency indicator for master | 2Z3717.5 — 

180°, left to right. oscillator. 

KNOB rounds blacko +2 Gops eee oko o Manual adjustments for doubler | 2Z5849.8 
and intermediate amplifier. 

fh ln ge By MOUNTING4 dacs Sect Sis ae Pe 1 ee ode Insulates tuning capacitors from | 2Z6820.332 

metal panel. 

DME) Sete cae SOCKET, crystal: 52’’ dia pins accom, %4’’ c | Mounts crystal__-_------------ 2Z8672.25 

to c. 
BWi5 dooce. SWITCH, toggle: DPDT; JAN type ST26N_-_-| Switching for XTAL or M. O. | 3Z9858-3.1 

operation. 

c. Transmitter Tuning Unit TU-49. 

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

TRANSMITTER TUNING UNIT TU-49: | Tuning of oscillator, doubler, | 2C8049 

var cap tuned; aluminum case; 12 term. male and intermediate amplifier. 

receptacle ; 9442’’ lg x 1%’ wd x 55’ h; plug-in 
type mtg. 

7 We) nega we CAPACITOR, fixed: 39 uuf +5%; 500 vdew; | Master oscillator grid coupling--| 3D9039-34 

JAN type CC32CH390J. 
CaS rerow sare CAPACITOR, fixed: ceramic; 135 uuf +2%;500 i Master oscillator padding_-_---- - 3D9135-8 

vdew. 

CaS Jno ae oe CAPACITOR, variable: plate meshing type; | Buffer-doubler plate tuning_--_-_- 3D9099 V-7 

7.5 uuf to 99 puf; 600 v rms test; JAN type 

CT1E100. 
OaS See cete ss CAPACITOR, variable: plate meshing type; 7 | Intermediate amplifier plate tun- | 3D9100V-9 

uuf to 100 uuf; 800 v rms test; JAN type ing. 

CT2C100. 
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3. Identification Table of Parts for Transmitter Tuning Units—Continued 

c. Transmitter Tuning Unit TU-49—Continued 

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

LO § Beeline napa CAPACITOR, variable: plate meshing type; 9 | Master oscillator tuning_______- 3D9143V-2 
uuf to 143 puf; 600 v rms test; JAN type 

CT1E150. 

CLAMP, electrical: disk tumbler; black index | Locking device on master oscil- | 2Z6195.9 

line in ctr; (used on equipments purchased on lator tuning dial. 

orders other than Order No. 21418—P-—50—7-C). 

CLAMP, electrical: dial lock; (used on equip- | Locking device on master oscil- | 2Z2642.486 

ment purchased on Order No. 21418-P-—50— lator tuning dial. 
7-C). 

L22, L28__--- COIL, RF: 20.6 uh; 1 wdg; 30 turns copper wire_| L22: Buffer-doubler plate tank_.| 3C1090-14 

L28: Intermediate amplifier 

plate tank. 

DAlOSe eee sss COIL, RF: 41 wh; 3.2 mc to 4 me; 1 wdg; 56turns | Master oscillator tuning_______- 3C1081-13T 
copper wire, tapped at 19% turns. 

DiGs ee ee COIL, RF: 9.2 uh; 3.4:mc to 4 mc; 1 wdg; 35 |, Crystal oscillator cathode load | 3C1090-8 
turns copper wire. inductor. 

PLO oe CONNECTOR, receptacle: 12 straight pol male | Tuning unit base and terminal | 2Z7122.11 
cont. prongs, for connection of tun- 

ing unit to transmitter. 
T4300. e Seen DIAL, control: knob type; marked “0-100” in | Frequency indicator for master | 2Z3717.5 

180°, left to right. oscillator. 

ONO DS TOUR DIRC Kets a2 sie... Jee 4) Manual adjustments for doubler | 2Z5849.8 

and intermediate amplifier. 

Alozuzds8eoe NEO UN TIN Cre ee ee oe. eso Insulates tuning capaciters from | 2Z6820.332 
metal panel. 

ol Jeciae eee SOCKET, crystal: %2’’ dia pins accom, %4’’ c | Mounts crystal____...____.___- 2Z8672-25 
to c. 

SWibl ae SWITCH, toggle: DPDT; JAN type ST26N__-_| Switching for XTAL or M. O. | 3Z9858-3.1 

operation. 

d. Transmitter Tuning Unit TU-80. 

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

TRANSMITTER TUNING UNIT TU-50: | Tuning of oscillator, doubler, | 2C8050 

var cap tuned; 4 mc to 5 mc tuning range; and intermediate amplifier. 

aluminum case; 12 term. male receptacle; 

9%2"’ lg x 1%’ wd x 5%’ h; plug-in type mtg. = 
C4322 aoe CAPACITOR, fixed: 39 wuf +5%; 500 vdew; | Master oscillator grid coupling..| 3D9039-34 

JAN type CC32CH390J. 
C46. eee CAPACITOR, fixed: mica; 100 uuf +5%; 500 | Crystal to cathode coupling____- 3K2010122 

vdew; JAN type CM20B101J. 

C39 U Faure CAPACITOR, fixed: ceramic; 170 puf +2%; 500 | Master oscillator padding______- 3D9170-6 

vdew. 

C38 2.2 CAPACITOR, variable: plate meshing type; | Buffer-doubler plate tuning_---_- 3D9099 V—7 

7.5 puf to 99 puf; 600 v rms test; JAN type 

CT1E100. 
C3p ae eee CAPACITOR, variable: plate meshing type; 7 | Intermediate amplifier plate tun- | 3D9100V—9 

pef to 100 puf; 800 v rms test; JAN type ing. 

CT2C100. 
C31 Aaa CAPACITOR, variable: plate meshing type; 9 | Master osvillator tuning_------- 3D9143V—2 

uuf to 143 puuf; 600 v rms test; JAN type 
CT1E150. 

CLAMP, electrical: disk tumbler; black index | Locking device on master oscil- | -2Z6195.9 

line in ctr; (used on equipments purchased on lator tuning dial. 

orders other than Order No. 21418—-P-—50- 
7-C). 
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3. Identification Table of Parts for Transmitter Tuning Units—Continued 

d. Transmitter Tuning Unit TU-50—Continued 

Function of part Signal Corps stock No. 

c to c_ 

Ref symbol | Name of part and description 

CLAMP, electrical: dial lock; (used on equip- 

ment purchased on Order No. 21418—P-—50- 
7-C). 

£23320 eee COIL, RF: 12.6 uh; 4 me to 5 me;.1 wdg; 25 

turns copper wire. 

Giles COIL, RF: 21.4 wh; 4 me to 5 me; 1 wdg; 35 
turns copper wire. 

U0 Wi (ae oe re es oe COIL, RF: 66 uh; 4 mc to 5 me; 1 wdg; 96 turns 

copper wire. 

PUSS CONNECTOR, receptacle: 12 straight pol male 
cont. 

Are oee eee DIAL, control: knob type; marked ‘‘0-100” in 

180°, left to right. 

KNOB: round; black 

Aloe esate MOUNTING 

Deh Y(t aps ss ahs SOCKET, crystal: %2’’ dia pins accom, 34’’ 

Sh A eee ee a SWITCH, toggle: DPDT; JAN type ST26N___- 

Locking device on master oscil- 

lator tuning dial. 

L23: Buffer-doubler plate tank__ 

L29: Intermediate amplifier 

plate tank. 

Master oscillator tuning________ 

Crystal oscillator cathode load 

inductor. 

Tuning unit base and terminal 

prongs, for connection of tun- 

ing unit to transmitter. 

Frequency indicator for master 

oscillator. 

Manual adjustments for doubler 

and intermediate amplifier. 

Insulates tuning capacitors from 

metal panel. 

WAGUNUS CLY Stal... es eee 
Switching for XTAL or M. O. 

operation. 

e. Transmitter Tuning Unit TU-51 

Name of part and description 

TRANSMITTER TUNING UNIT TU-51: 

var cap tuned; 5 mc to 6.35 me tuning range; 

aluminum case; 12 term. male receptacle; 

9%42"’ lg x 1%’’ wd x 5%’ h; plug-in type mtg. 
CAPACITOR, fixed: ceramic; 39 upf +5%; 500 

vdew; JAN type CC32CH390J. 

CAPACITOR, fixed: ceramic; 160 uuf + 2%; 500 

vdew; JAN type CC35RH161G. 

CAPACITOR, fixed: mica; 390 puf+10%; 500 

vdew; JAN type CM20B391K. 

CAPACITOR, variable: plate meshing type; 7.5 

muf to 99 uuf; 600 v rms test; JAN type 

CAPACITOR, variable: plate meshing type; 7 

uuf to 100 wuf; 800 v rms test; JAN type 

CAPACITOR, variable: plate meshing type; 9 

uuf to 143 puf; 600 v rms test; JAN type 

CLAMP, electrical: disk tumbler; black index 

line in ctr; (used on equipments purchased on 

orders other than Order No. 21418—P—50—7-C). 

CLAMP, electrical: dial lock; (used on equip- 

ments purchased on Order No. 21418—P-—50— 

Ref symbol 

(CEU DS GP ie 2k § 

CAN Seen aes 

CA5 a eae 

Coser as: 

CT1E100. 

C3532. 

CT2C100. 

C3 teens 

CT1E150. 

7-C). 

E2401 30.00 

136 

COIL, RF: 8.6 uh; 5 me to 6.35 mc; 1 wdg; 19 
turns copper wire. 

2Z22642.486 

3C1090-15 

3C1090-3 

3C1090-9 

2Z27122.11 

2Z23717.5 

2Z5849.8 

2Z6820.332 

2Z8672.25 

3Z9858-3.1 

Function of part 

Tuning of oscillator, doubler, 

and intermediate amplifier. 

Master oscillator grid coupling _-_ 

Master oscillator padding_______ 

Crystal to cathode coupling_____ 

Buffer-doubler plate tuning____-_ 

Intermediate amplifier plate tun- 

ing. 

Master oscillator tuning 

Locking device on master oscil- 

lator tuning dial. 

Locking device on master oscil- 

lator tuning dial. 

L24: Buffer-doubler plate tank__ 

L30: Intermediate amplifier 
plate tank. 

Signal Corps stock No. 

2C8051 

3D9039-34 

3D9160-9 

3K2039121 

3D9099V-7 

3D9100V-9 

3D9143V-2 

2Z6195.9 

2Z22642.486 

3C1090-16 \ 
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3. Identification Table of Parts for Transmitter Tuning Units—Continued 

e. Transmitter Tuning Unit TU-51—Continued 

Ref Symbol Name of part and description 

1 eee ee COIL, RF: 14.1 wh; 5 me to 6.35 mc; 1 wdg; 40 

turns copper wire. 

LIS sc228 3 COIL, RF: 22.8 uh; 5 me to 6.35 me; 1 wdg; 73 
turns copper wire. 

PL10. eee See CONNECTOR, receptacle: 12 straight pol male 

cont. 

14...______--_| DIAL, control: knob type; marked ‘0-100’ in 

180°, left to right. 

ISN© Beroundciblac keeps sys. eee aoe 

>. ly imuaete = ee | SOCKET, crystal: %2’’ dia pins accom, %4’’ ¢ to c_ 

S Wii Diced SWITCH, toggle: DPDT; JAN type ST26N____ 

Al Soeastctes MOUN LING cucupenseree sere ros cn st teece db 

f. Transmitter Tuning Unit TU-52 

Ref symbol Name of part and description 

TRANSMITTER TUNING UNIT TU-52: 
var cap tuned, 6.35 mc to 8 mc tuning range; 

aluminum case; 12 term, male receptacle; 

9142'’ lg x 1%’’ wd x 5%" h; plug-in type mtg. 
CAPACITOR, fixed: ceramic; 39 puf 45%; 500 

vdew. 

CAPACITOR, fixed: ceramic; 185 pyf +2%; 

500 vdew. 

CAPACITOR, fixed: mica; 390 puf +10%; 500 

vdew; JAN type CM20B391K. 
CAPACITOR, variable: plate meshing type; 

7.5 uuf to 99 puf; 600 v rms test; JAN type 

CT1E100. 
CAPACITOR, variable: plate meshing type; 7 

uuf to 100 puf; 800 v rms test; JAN type 

CT2C100. 
CAPACITOR, variable: plate meshing type; 9 

upf to 143 puf; 600 v rms test; JAN type 

CT1E150. 
CLAMP, electrical: disk tumbler; black index 

line in ctr; (used on equipment purchased on 

orders other than Order No. 21418—P-—50—7-C). 

CLAMP, electrical: dial lock; (used on equip- 

ment purchased on Order No. 21418-P—50— 

7-C). 
COIL, RF: 5.66 uh; 6.35 me to 8 mc; 1 wdg; 14 

turns copper wire. 

COIL, RF: 8.1 uh; 6.35 mc to 8 mc; 1 wdg; 28 

turns copper wire. 

COIL, RF; 18 uh; 6.35 me to 8 mec; 1 wdg; 60 

turns copper wire. 

CONNECTOR, receptacle: 12 straight pol male 

cont. 

Function of part 

Master oscillator tuning__-___-_- 

Crystal oscillator cathode load 

inductor. 

Tuning unit base and terminal 

prongs, for connection of tun- 

ing unit to transmitter. 

Frequency indicator for master 

oscillator. 

Manual adjustments for doubler 

and intermediate amplifier. 

MoOuntsICEY Stale. sees = eae 

Switching for XTAL or M. O. 

operation. 

Insulates tuning capacitors from 

metal panel. 

Function of part 

Tuning of oscillator, doubler, 

and intermediate amplifier. 

Master oscillator grid coupling-- 

Master oscillator padding-_------ 

Crystal to cathode coupling_-_--_- 

Buffer-doubler plate tuning_---_- 

Intermediate amplifier plate tun- 

ing. 

Master oscillator tuning-_---_---_- 

Locking device on master oscil- 

lator tuning dial. 

Locking device on master oscil- 

lator tuning dial. 

L25: Buffer-doubler plate tank__ 

L31: Intermediate amplifier 

plate tank. 

Master oscillator tuning_-__--_- 

Crystal oscillator cathode load 

inductor. 

Tuning unit base and terminal 

prongs, for connection of tun- 

ing unit to transmitter. 

Signal Corps Stock No. 

3C1090—4 

3C1090-10 

2Z7122.11 

2Z3717.5 

2Z5849.8 

2Z8672.25 

3Z9858-31 

2Z6820.332 

Signal Corps stock No. 

2C8052 

3D9039-34 

3D9185-3 

3K2039121 

3D9099V-—7 

3D9100V-9 

3D9143V—2 

2Z6195.9 

2Z2642.486 

3C1090-17 

3C1090—5 

3C1090-11 

2Z7122.11 
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TO. 31LR2-35CR399—-21 

3. Identification Table of Parts for Transmitter Tuning Units—Continued 

f. Transmitter Turning Unit TU-52—Continued 

Ref Symbol Name of part and description 

DIAL, control: knob type; marked ‘0-100” in 

180°, left to right. 

KNOB} rounds blackwood. eres ie 2 Bt gee 

MOUNTING it eae Ue, SS St Oe ee 

SOCKET, crystal: 542’’ dia pins accom, %’’ ¢ to c_ 

BWiSc.seweee SWITCH, toggle: DPDT; JAN type ST26N_-__- 

g. Transmitter Tuning Unit TU-858. 

Ref symbol Name of part and description 

TRANSMITTER TUNING UNIT TU-53: 
var cap tuning; 8 me to 12 me tuning; alumi- 

num case; 12 term. male receptacle; 942’ Ig 
x 1%’’ wd x 5%" h. 

CAPACITOR, fixed: ceramic; 39 puf+5%; 500 
vdew. 

CAPACITOR, fixed: ceramic; 65 uuf +2%; 500 
vdew. 

CAPACITOR, fixed: mica; 240 puf+5%; 500 

vdew; JAN type CM20B241J. 

C31, C32__._._| CAPACITOR, variable: plate meshing type; 

9 puf to 143 ppyf; 600 v rms test; JAN type 

CT1E150. 

CAPACITOR, variable: plate meshing type; 

8 uuf to 150 puf; 1000 v ac peak. 

CLAMP, electrical: disk tumbler; black index 

line in ctr; (used in equipment purchased on 

orders other than Order No. 21448-P-—50-7-C.) 
CLAMP, electrical: dial lock; (used on equip- 

ment purchased on Order No, 21448-P—50—7-C.) 

COIL, RF: 2.56 uh; resonates at 9.92 mc; 1 wdg; 
10 turns copper wire. 

COIL, RF: 7.5 uh; 8 me to 12 me; 1 wdg 35 

turns copper wire tapped at 11% turns. 

COIL, RF: 8 uh; 8 mc to 12 me; 1 wdg; 32 turns 
copper wire. 

CONNECTOR, receptacle: 12 straight pol male 
cont. 

DIAL, control: knob type; marked ‘0-100’ in 

180°, left to right. 

KNOB round blaekT eee eee 2 ee eee 

MOUNTING ("os Seer poeta] ere ee 

R29, R80_-.-| RESISTOR, fixed: comp; 33,000 ohm+10%; 

% w; JAN type RC20BF333K. 
Sh Wy Gano Sh Sms d » SOCKHT, crystal: %2’’ dia pins accom, 34’’ ¢ to c_ 

SW15.. 22.202 SWITCH, toggle: DPDT; JAN type ST26N__-_- 

Function of part 

Frequency indicator for master 

oscillator. 

Manual adjustments for doubler 

and intermediate amplifier. 

Insulates tuning capacitors from | 
metal panel. 

Mounts crystal... 22 .se ose eee 

Switching for XTAL or M. O. 

operation. | 

Signal Corps stock No. 

2Z3717.5 

2Z5849.8 

2Z6820.332 

2Z8672.25 
3Z9858-3.1 

Function of part 

Tuning of oscillator, doubler, 

and intermediate amplifier. 

Master oscillator grid leak ca- 

pacitor. 

Master oscillator padding_______ 

Crystal to cathode coupling - _ __- 

C31: Master oscillator tuning- __ 

C32: Buffer-doubler plate tun- 
ing. 

Intermediate amplifier plate tun- 
ing. 

Locking device on master oscil- 

lator tuning dial. 

Locking device on master oscil- 

lator tuning dial. 
L33: Buffer-doubler plate tank_~ 

L34: Intermediate amplifier plate 

tank. 

Master oscillator tuning_______- 

Crystal oscillator catnode load 
inductor. 

Tuning unit base and terminal 

prongs, for connection of tun- 

ing unit to transmitter. 

Frequency indicator for master 

oscillator. 

Manual adjustment for doubler 

and intermediate amplifier. 

Insulates tuning capacitors from 

metal panel. 

R29: Master oscillator grid leak_ 

R30: Crystal oscillator grid leak_ 

Mountscrystal. 0) 7 Jae 

Switching for XTAL or M.O. 

operation. 

Signal Corps stock No. 

2C8053 

3D9039-34 

3D9065-6 

312024122 

3D9143V-2 

3D9150V-14 

2Z6195.9 

2Z2642.486 

3C1094P-5 

3C4055-1 

3C1084P-1 

2Z7122.11 

2Z3717.5 

2Z5849.8 

2Z6820.332 

3RC20BF33K 

2Z8672.25 
3Z9858-3.1 
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Ref symbol 

C31, C32__-- 

ReieR32i0 os 

3. Identification Table of Parts for Transmitter Tuning Units—Continued 

h. Transmitter Tuning Unit TU-54. 

Name of part and description 

TRANSMITTER TUNING UNIT TU-5S4: var 
cap tuning; 12 me to 18 mc tuning range; 

aluminum case; 12 term. male receptacle; 

9140" lg x 1%’ wd x 5%" h; plug-in type mtg. 

CAPACITOR, fixed: ceramic; 68 uuf +2%; 500 

vdew. 

CAPACITOR, fixed: ceramic; 39 uuf +5%; 500 

vdew; JAN type CC32CH390J. 
CAPACITOR, fixed: mica; 240 wuf +5%; 500 

vdew; JAN type CM20B241J. 

CAPACITOR, variable: plate meshing type; 
Qupf to 143 pyuf; 600 v rms test; JAN type 

CT1E150. 
CAPACITOR, variable: plate meshing type; 

Supf to 150 wef; 1000 v ac peak. 

CLAMP, electrical: disk tumbler; black index 

Jine in ctr; (used in equipment purchased on 

orders other than Order No. 21418—-P-—50-7-C). 

CLAMP, electrical: dial lock; (used on equip- 
ment purchased on Order No. 21418-P-—50- 

7-C). 
COIL, 4.48 wh; 12 mc to 18 mc; 1 wdg; 14 turns_ 
COIL, 1.15 uh; 12 me to 18 me; 1 wdg; 9 turns 

copper wire. 

COIL, 12.7 uh; 12 mc to 18 mc; 1 wdg; 47 turns 

copper wire. 

COIL, RF: 14.2 wh; 12 me to 18 me; 1 wdg; 50 

turns copper wire. 

CONNECTOR, receptacle: 12 straight pol male 

cont. 

DIAL, control: knob type; marked ‘‘0—100” in 

180°, left to right. 

NOB: rounds blackses gin oo oes 49) 

DEOU N TIN Gigeee ation 8 na Bnd ae 

RESISTOR, fixed: comp; 33,000 ohm +10%1/2 

w; JAN type RC20BF333K. 

SOCKET, crystal: %:’’ pins accom, %4’’ ¢ to c_-.- 
SWITCH, toggle: DPDT; JAN type ST26N__-_-_ 

Function of part 

Tuning of oscillator, doubler, 

and intermediate amplifier. 

Master oscillator padding___-____ 

Master oscillator grid leak ca- 

pacitor. 

Crystal to cathode coupling. _ __- 

C31: Master oscillator tuning_- 

C32: Buffer-doubler plate tun- 
ing. 

Intermediate amplifier plate tun- 
ing. 

Locking device on master oscil- 

lator tuning dial. 

Locking device on master oscil- 

lator tuning dial. 

Buffer-double plate tank_______ 

Intermediate amplifier plate 

tank. 

Master oscillator tuning_______- 

Crystal oscillator cathode load 

inductor. 

Tuning unit base and terminal 

prongs, for connection of tun- 

ing unit to transmitter. 

Frequency indicator for master 

oscillator. 

Manual adjustment for doubler 

and intermediate amplifier. 

Insulates tuning capacitors from 

metal panel. 

R31: Crystal oscillator grid leak_ 

R32: Master oscillator grid leak_ 
Mounts crystalei ere 32a os 

Switching for XTAL or M. O. 

operation. 

Signal Corps stock No. 

2C8054 

3D9065-6 

3D9039-34 

3K2024122 

3D9143V—2 

3D9150V-14 

2Z6195.9 

2Z2642.486 

3C1084P 

3C1084P—7 

3C1081-138S 

3C1084P-6 

2Z7122.11 

2Z23717.5 

2Z5849.8 

2Z6820.332 

3RC20BF333K 

2Z8672.25 

3Z9858—3.1 
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Ref symbol 

T.O. 31R2-3SCR399-21 

4. Identification Table of Parts for Frequency Conversion Kit MC-509 

Name of part and description 

140 

FREQUENCY CONVERSION KIT MC-509: 

transmitter coil and tuning units; for opera- 

tion on 1 to 2 me freq band; in carrying chest, 

includes operating instructions. 

TECHNICAL MANUAL TM 11-281_______- 

ANTENNA AN-168:single-wire type; #14 AWG 
phosphor bronze wire; one piece; 125 ft lg; 

w/SIG C Insulator IN—86 spaced 75 ft from 

one end; includes Fahnestock clip and pig- 

tail for shorting across insulator to obtain 

ZS alee 

BAG BG—102-A: antenna accessories; canvas, 

olive drab; approx 18’’ x 16’’ x 9’’; w/strap 

and flap cover. 

CAPACITOR, CA-—423: fixed; vacuum; 55 uuf; 

32,000 v ac; 134’’ lg x 244” dia o/a. 

CAPACITOR, fixed: vacuum; 100 puf; 20,000 v 

peak; 614’’ lg x 214’ dia o/a. 

CHEST CH-251: wood; approx 25’’ lg x 1414’’ 

wd x 94’’ h; 9 compartments. 

GUY GY-22: antenna; braided cotton rope; two 

65 ft lg Sig C Rope RP-3; includes 2 Sig C 

Blocks FT-—127, one fastened to ring and har- 

ness strap common to both guys, other fas- 

tened to ring; harness snap one end, Sig C 

Fastener FT-9 other end; Sig C dwg 

#SC-—D-1144. 

GUY GY-24: antenna; braided cotton rope; 65 ft 

lg Sig C Rope RP-8; includes Sig C Block 

FT-127 w/ring and harness snap; one end 

free, other end w/harness snap; Sig C dwg 

#1144. 

GUY PLATE MP-20: antenna mast; metal; 4’ 

Ig x 11%6’’ wd x %6’’ thk Sig C dwg #SC-—D-— 

1263. 

MAST BASE MP-19: antenna; metal; 614’ lg 

x 2’’ wd w/hinge plug 51%6’’ h; Sig C dwg 
#SC—D-1156. 

MAST SECTION MS-—44: antenna; aluminum; 

66’’ lg x 1%’’ ID; ““MS—44” stenciled on mast 

in white paint; Sig C dwg #SC—D-1155. 

ROLL BG-176: canvas; 66’ lg x 36’’ wd unrolled; 

w/folding flap for buckle and 3 straps. for 

holding; 7 pockets. 

ROPE RP-3: cotton; braided; 1%’’ max dia; 
#5; white; Sig C spec #71-217. 

STAKE GP-2: guy; metal; 16’’ lg x 34’’ dia; Sig 

C dwg #RL-A-120. 

TRANSFORMER, RF: Coil Unit C—454; power 

amplifier; freq range, 1.5 to 2 mc; 2 windings; 

approx 5)4’’ lg x 444”’ dia o/a; 5 banana type 

plugs on ceramic strip. 

TRANSFORMER, RF: Coil Unit C-455;power 

amplifier; freq range, 1 to 1.5 me; 2 windings; 

approx 7’’ lg x 5’’ dia o/a; 5 banana type 

plugs on ceramic strip. 

Function of part 

Extends the frequency range of 

Radio Transmitter BC-610— 

ct); 

For transmitting in 1- to 2-me 

frequency range. 

Holds accessories______________ 

Padder for final amplifier_______ 

Padder for final amplifier_______ 

Holds coils and tuning units_-__- 

Guy for antenna mast_________- 

Guy for antenna mast__________ 

Mounts on mast and provides 

connection to guys. 

Provides mount for mast______- 

One section of the antenna mast_ 

For carrying 7 mast sections___- 

Secure mast base and guys to 
ground. 

Final amplifier plate tank coil 

1.5-2—me frequency range. 

Final amplifier plate tank coil 1- 

to 1.5-me frequency range. 

Signal Corps stock No. 

2Z5725—509 

Order 

AGO. 

2A275—168 

through Va 

2Z502 

2Z2599-251 

2A1322 

2A1324 

AEN 

2A1350 

2A2079 

2A2344 

2A3194-176 

627925 

2A3302 

3C280—454 

3C280—455 



TOs —3 — 
4. Identification Table of Parts for pe, Saraiion 1G¥ MAC _509--Continued 

Ref symbol Name of part and description function of part Signal Corps stock No. 
_——————___—_— 

TRANSMITTER TUNING UNIT TU-61: rf; | Tuning of oscillator, doubler; | 2C8061 

1.5 to 2 me; 8%" lg x 55%’’ h x 1.8125’ thk. and intermediate amplifier. 

TRANSMITTER TUNING UNIT TU-62; rf; | Tuning of oscillator, doubler, | 2C8062 

1 to 1.5 me; 8%’’ lg x 55%’’ h x 1.8125’’ thk. and intermediate amplifier. 

WIRE W-128: electrical; insulated; single #14) Jumper wire for antenna tuner | 1B128 

AWG cond; .350’’ dia; copper; stranded; rc; modification. 

Sig C spec #71—726. 

5. Identification Table of Parts for Transmitter Tuning Units TU-61 and TU-62 of Frequency 
Conversion Kit MC-509 

Ref. ne - see A Signal Corps symbol Models Name of part and description Function of part stock No: 

Risto TRANSMITTER TUNING UNIT TU-61: | Tuning of oscillator, doubler, | 2C8061 

rf; 1.5 to 2 mc; 8%%"’ lg x 5%’’ h x 1.8125’’ and intermediate amplifier. 
thk. 

TRANSMITTER TUNING UNIT TU-62; | Tuning of oscillator, doubler, | 2C8062 
rf; 1 to 1.5 me; 8%" lg x 5%’’ h x 1.8125/’ and intermediate amplifier. 

thk. 
C4A2- ee (>) (*) CAPACITOR, fixed: ceramic; 40 upuf +5%; | Master oscillator grid cou- | 3D9040-10 

zero temp coef; 500 vdew; 1.3’’ lg x .350’’ pling. 

dia; Hallicrafters #47A019. 
G48_ SGA (*) CAPACITOR, fixed: ceramic; 60 uuf +5%; | Master oscillator padding___-__ 3D9060-5 

neg temp coef .000150 pyuf/uuf/°C; 500 

vdew; 1.093’ lg x .225’’ dia; Halli- 
crafters #47A022. 

C6222 cee (G3) 2 7 aaa CAPACITOR, fixed: ceramic; 75 uuf +2%; | Master oscillator padding_____ 3D9075-12 

neg temp coef .000150 uyf/uuf/°C; 500 

vdew; 1.078’ lg x .878’’ dia; Muter 

#CB-H-75. 
C44 oc ceweu C2 CAPACITOR, fixed: mica; 240 wuf +5%; | Crystal to cathode coupling___| 3K2024112 

500 vdew; max body dimen 5%,4"’ lg x 

1546'’ wd x %2’’ thk; JAN type CM20A- 

241J. 

C6lpe=2 ee CP) SS ee CAPACITOR, variable: air; 6 to 133 uuf; | Master oscillator tuning---_-- 3D9133V 

1000 v rms test; 1!%6’’ lg x 1546’ wd x 

1%2’’ h; Hammarlund #APC-501. 
C31_-.----|------| (*) | CAPACITOR, variable: air; 6 to 146 uuf; | C31: Master oscillator tuning_| 3D9140V—7 
CS2eeess (*) (5) body 11%.’ lg x 1%6’’ wd x 1%2’’ h, shaft | C32. Buffer-doubler plate tun- 

and bushing 2%’ lg x 4’’ dia; Johnson ing. 

EF #140K8. 
C343 (*) (*) CAPACITOR, variable: air; 11.5 to 150 | Intermediate amplifier plate | 3D9150V-—14 

puf; .024’’ air gap; body 2%’’ lg x 12%2’’ tuning. 

wd x 1%6'’ h, shaft 4’’ lg x \4’’ dia; Halli- 

crafters #48A086. 
1 DAY fitter (CA) See ee COIL, RF: buffer; unshielded; 66 turns #30 | Intermediate amplifier plate | 3C1084P-17 

E copper wire; 1%.5’’ lg x 1’’ dia; Halli- tank. 

crafters #51A700. 
LSS 2c cel aes (*) | COIL, RF: buffer; unshielded; 66 turns | Intermediate amplifier plate | 3C1084P-15 

#156, Litz E copper wire; 1%.6’’ lg x 1’ tank. 
dia; Hallicrafters #51 A696. 

LOZ ona eee (*) | COIL, RF: buffer; unshielded; 80 turns | Buffer-doubler plate tank__-___| 3C1084P-13 
#15/44 Litz E copper wire; 1%6’’ lg x 1’ 
dia; Hallicrafters #514697. 
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5. Identification Table of Parts for Transmitter Tuning Units TU-61 and TU-62 of Frequency 

T.O. 31R2-35CR399-21 

Conversion Kit MC-509—Continued 

Models 

eee ) 

(*) |------ 

ty eS 

eee (*) 

(*) |-=-a2< 

en) 

) sed 

og ma an 2) 

Comet 

CON EG) 

Name of part and description 

COIL, RF: choke; unshielded; 123 turns 
#34 E copper wire; 17%42’’ lg x 14’’ dia; 

Hallicrafters #51A695. 
COIL, RF: doubler; unshielded; 58 turns 

#30 E copper wire; 1%.’’ lg x 1’’ dia; 
Hallicrafters #51A701. 

COIL, RF: MO; unshielded; 123 turns 
#15/44 Litz E copper wire; 2%’’ lg x \4’’ 

dia; Hallicrafters #51A702. 

COIL, RF: MO; unshielded; 179 turns 

#15/44 Litz E copper wire; 2%’ lg x 4’ 
dia; Hallicrafters #51A698. 

COIL, RF: oscillator; unshielded; 99 turns 

#36 E copper wire; 17%42’’ lg x \%’’ dia; 
Hallicrafters #51A699. 

DIAL: tuning; white brass dial, phenolic 

knob; w/scale marked 0-100; dial 1%4’’ 

dia x .025’’ thk; knob ?%42’’ dia; includes 
bushing and_ setscrews; Hallicrafters 

#83A151. 
KNOB: round; black bakelite; for %6’’ dia 

shaft; single #8-32 setscrew; w/white dot; 

%"' dia x 14’’ thk; Hallicrafters #15B004. 
LOCK: dial; disk tumbler; !°46’’ lg x 1%6/’ 

wd x %6’’ thk; Hallicrafters #48A86. 

SOCKET, crystal holder: 2 cont; mica filled 

bakelite; 134’’ lg x 54’’ wd x %’’ h; Amphe- 
nol #33-3T. 

SWITCH, toggle: DPDT; black bakelite; 
1%2’’ h x 2540'’ x 7340’’ wd; 3 amp, 250 v; 
JAN type ST22N. 

Signal Corps Function of part stock No 

Crystal oscillator cathode load | 3C1084P-12 
inductor. 

Buffer-doubler plate tank_____ 3C1084P-18 

Master oscillator tank________ 3C1084P-19 

Master oscillator tank________ 3C1084P-14 

Crystal oscillator cathode load | 3C1084P-16 
inductor. 

Frequency indicator for mas- | 2Z3717.5 

ter oscillator. 

Manual adjustments for doub- | 2Z5849.8 

ler stage and intermediate 
amplifier stage. 

Locking device on master osci- | 2Z6195.9 
cillator tuning dial. 

Nounts\erystales 2-222 oe 2Z8672.25 

Switching for XTAL or M. O. | 3Z9849.135 

operation. 
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TO. 31R2-3SCR399-21 

RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR JAN COLOR CODE FOR 

FIXED COMPOSITION RESISTORS FIXED COMPOSITION RESISTORS 

ST | siGniFICANT 

20 

EIVANE 

SIZ 

SIGNIFICANT 
FIGURES FIGURES 

TOLERANCE 

MULTIPLYING VALUE 
TOLERANCE 

MULTIPLYING VALUE 

METHOD A METHOD A 

(BODY) 
TOLERANCE SIGNIFICANT TOLERANCE 

MULTIPLYING VALUE 

MULTIPLYING VALUE Senemey 

BODY) IST FIGURES 

METHOD B METHOD B 

JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 
JAN COLOR CODE (FIXED, WIRE-WOUND: RU) RC 30 AE 153 M 

IST SIGNIFICANT 1ST SIG | MULTIPLIER 
20 FIGURES FIGURE 

STYLE 20 SIG FIGURE % SS nes 
GY Fe RESISTANCE 
G COMPONENT CHARACTERISTIC TOLERANCE 

JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND) 

Rw 40 G 102 

(ST SIG | MULTIPLIER 
FIGURE 

STYLE \20 SIG FIGURE, 
RESISTANCE 

COMPONENT CHARACTERISTIC 

y 
| 

Z 
TOLERANCE 

DOUBLE WIDTH —— MULTIPLYING VALUE 

ie) 

STANDARDS NOTES: 

Shaan " SUeLeeS Reishee wife wabea 
—_ a oe LEAOS ARE NON= INSULATED. 

2———_———— 2. RMA: RADIO MANUFACTURERS ASSOCIATION. 

[too Ee 8. van: von apy - navy, 
Co ae ee See 4, THESE COLOR AND NUMBER CODES GIVE 

Se ae a Se ALL RESISTANCE VALUES IN OHMS. 

COCO i a jee Seg) 5. RESISTIVE COMPONENTS USED FOR LETTER 
Dl Cn i Ss TOLERANCES ARE: RC, RN, AND RU. 

eceere | af * Jaw SPECIFICATIONS UNDER CHARACTERISTICS. 
100,000,000 a8 

f,000,000,000 | __29 | - | 
(12 See ee 
a (at RR Ses 
es |—-F 320 5 - TMRC 

Figure 74. Resistor color and letter code. 
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T.O. 31R2- 
CAPACITOR COLOR AND LETTE 

RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC 
TOLERANCE 

om | (ame | 

3SCR399-21 
R CODES 

JAN 6-DOT COLOR CODES FOR: 
PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 
ALWAYS SILVER 

IST 20 

IST “20 MULTIPLYING i=) [ =) 
Vv VALUE IST 20 

SIG. FIG. ‘ } MULTIPLYING 
3-DOT COLOR CODING SIG. FIG. VALUE PRRRACTERICTION! 

(500 vocw + 20%.) 4-DOT COLOR CODING TOLERANCE 
SIG. FIG. (S500 vocw) B MULTIPLYING VALUE Cc 

ae SIG FIG. wuttiptying MICA-DIELECTRIC CAPACITORS 
IST 2D VALUE THIS DOT IS SIG. FIG. 

Cc 

ALWAYS BLACK 
IST 20 

WORKING 
VOLTAGE WORKING TOLERANCE 

bap delet Bis. VOLTAGE CHARACTERISTIC 
LEFT BLANK TOLERANCE 

MULTIPLYING VALUE D E MULTIPLYING VALUE 
6-DOT COLOR CODING F 

RMA COLOR CODE FOR TUBULAR Gordie Pie CECI Ee CAPACITORS 

CERAMIC-DIELECTRIC CAPACITORS pope one IST) cig. FIG 

MAW eq GUA U GRO 
TEMP. COEFFICIENT ESTE \eRICANT 
TOLERANCE 2 FIGURES 
MULTIPLYING VALUE 30 

COEFFICIENT 

MULTIPLYING 

uy: & VALUE 
LETTER AND NUMBER DESIGNATIONS FOR: 
JAN: MICA; PAPER; AND CERAMIC Gar ROHTONS —_ ad 

CM 

Tsk TOLERANCE 
STYLE DECIMAL TEMPERATURE SIG. FIG 

COMPONENT sig. She bee COEFFICIENT IST 

CHARACTERISTIC ee TOLERANCE H 

BUTTON, MICA-DIELECTRIC CAPACITORS 
sic. FIG. J (TOP View) MIL BUTTON MICA 

LETTER AND NUMBER DESIGNATIONS FOR: PEN EE ernie 
JAN BUTTON CAPACITORS AR BAL 

cB ul N 8 1ot K 2D SIG. FIG. 

J | IST DECIMAL 

COMPONENT i SIG. FIG. MULTIPLIER MULTIEC IER AOC ZERCS 
STYLE CHARACTERISTIC 

TERMINAL 2D TOLERANCE CAPACITANCE TOLERANCE 

ASSEMBLY SIG. FIG. 
(SEE NOTE 5) CHARACTERISTIC 

(SEE NOTE 5) L 

© STANDARDS - CAP. TOL. FOR CAP. TOL.FOR 

MORE THAN 10 UUF| 10 UUF OR LESS 

DECIMAL LETTER| CHARAC-| LETTER] CHARAC- | DEC. mabe ee CHARAC- 
MULTIPLIER a TOL. |TERISTIC| TOL. [TERISTIC |ygit, oS DESIG | reRistic WATION MATION 

pest 

JAN: JOINT ARMY-NAVY 
RMA; RADIO MANUFACTURERS ASSOCIATION 

1. THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARADS 

2. THIS TABLE IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 

3. CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500 VOCW ‘a % 
4. BUTTON CAPACITORS ARE GENERALLY 300 VOCW \ es 

5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UUF { 

6. CHARACTERISTICS ARE AVAILABLE .IN JAN CAPACITOR SPECIFICATION MANUALS 

7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 
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Tm 826-111 

341205 O - 55 (Face p. 144) No, 6 

Figure 81. Radio Transmitter BC-610-I and Radio Transmitter BC-610—H (serial Nos. 821 through 972 on Order No. 
8078—Phila-51), schematic diagram. 
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TO MOD. TO RY3 
H.V.FEEO THRU 

GRAY i) 

GRAY 

fo 
L 

SW6 

a 

= 
cane hy R = 2 

ce 
[2° 6 

GRAY GS 20 ES 8 Ga ees 

TS 14 

0 GRAY -+—/) GRAY 
FSo a0 Lo) Fs4 

Figure 89. Radio Transmitters BC-610-F, -G, and T-213/GRC-26, front panel section, practical wiring diagram. 
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T.O. 3122-3508393-21 
NOTES: 

L 0) CIPCLED WUMGEEFS FEPPESENT INDIVIDUAL WIRES OF CABLES. NUMBERS MEAP THE 

LACED PART OF CABLE INDICATE THE STATION TO WHICH THAT WIFE IS RUN- 

z @etrters ENCLOSED SY HEXAGON FPEPRPESENT STRANDED JUMPER WIFES. SIZE & 

COLCE ES SHOWN IM TABLE .UMLESS OTHERWISE SPECIFIED. 

% WIRES IN CABLE SHALL BE STRANDED PER SPEC JAMN-C-76,SIZE AS SHOWN IN TABLE, 

UNLESS OTHERWISE SPECIFIED. 

4& SHALL BE MO. 16 AWG, TINNED, COPPER, FLEXIBLE STRAMDING,MEOPREME INSULATION & 
BUNA S OUTER JACKET ,OD .280, TYPE GR 

5. RUM WIRE LOOSE AND DRESSED BACK AGAINST THE GiASSIS IM THE MOST CONVENIENT 
WAMMER. 

6 PUN WIFE DIRECTLY FROM TERMIMAL TO TERMINAL, IM THE SHORTEST POSSIBLE MANNER 
WITH SUFFIGENT SLACK TO PREVENT BREAK AGE UNDER VIBRATION. 

ze BiG VOLTAGE WIRE 486 
MM | HIGH VOLTAGE WIRE | 466 

CABLE WIRE SIZE 

TM as - co - 49 

341295 O - 55 (Face 5. 156) No. I 

1504-1598 
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TO 
TS! 

ON EXCITER 
BROWN 

TO MOD. TO RY3 
H.V, FEED THRU 

| | 
| to | 
| Tsu | 

ON 
ImopuL! 
| | 

| 

GRAY 

I , 
fl 

I 
e va () H 

ON POWER SUPPLY i 

TM 4057-Cl-18 

Figure 89. Radio Transmitters BC-610-F, -G, and T-213/GRC-26, front panel section, practical wiring diagram. 
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)) TOE2 ON 
(w) 

MODULATOR DECK 

EXCITER DECK 

TO TS2 ON 
EXCITER DECK 

STATIONS 83 TO90 

Py 

Lo . TO TS9 & TSI3. ON MODULATOR (( TO £3 & TS3 ON HIGH 
TM Vike, DECK,STATIONS 118 T0130 7X\ VOLTAGE DECK,STATIONS 284 TO 290 
} CR Ny YY, TO £2 8 TS13 ON MODULATOR 

{e) ~™ DECK ,STATIONS 277 TO 283 

MODULATOR DECK 

(116) Ww) TO TS14 ONHIGH 
TT ™ 0 ——— | ns _—— 3 —# VOLTAGE DECK 
| TO TS13 ON (( SS STATIONS 394 TO 

404 TO TSI! ON MODULATOR DECK, Tf 
STATIONS 333 TO 346 | 

BLK-RED ,359 BLK-RED 408 

FS4 

| 9) 

- ) | : 

iia af hol, i Sac 
TOTSLON aig barn 
5 Mable 105 BLK-GRN 

FSS 

TORY3ON 
MODULATOR DECK 

Figure 90. Radio Transmitter BC-610—H (Order No. 19624—Phila—60), front panel section, practical wiring diagram. 

T.O. 31R2-3SCR399—21 
NOTES: 

I. ® CIRCLED NUMBERS REPRESENT INDIVIOUAL WIRES OF CABLES. NUMBERS NEAR THE 

LACED PART OF CABLE INDICATE THE STATION TO WHICH THAT WIRE IS RUN. 

2 @LETTERS ENCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. SIZE & 

COLOR AS SHOWN IN TABLE, UNLESS OTHERWISE SPECIFIED. 

3. WIRES IN CABLE SHALL BE STRANDED PER SPEC JAN-C-76,SIZE AS SHOWN IN TABLE, 

UNLESS OTHERWISE SPECIFIED. 

4. SHALL BE NO. 16 AWG, TINNED, COPPER, FLEX!BLE STRANDING, NEOPRENE INSULATION & 
BUNA S OUTER JACKET ,0.0..280, TYPE GR. 

. RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT 

MANNER. 

6. RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL, IN THE SHORTEST POSSIBLE MANNER 

WITH SUFFICIENT SLACK TO PREVENT BREAK AGE UNDER VIBRATION. 

on 

STRANDED JUMPER WIRES 

[yUMP|COLOR & AWG NO|NOTE| 
| A [RED 18 [285] 
LB xs RED.oe ee 

| WH] BLK-GRN 12 Tt 
[= J] BLE-GRN degen erty he: 
paKie |) BUICGRN sega] 

| M_ | HIGH VOLTAGE WIRE 

CABLE WIRE SIZE 

STATION 
NO. Apes 
Roe 8 Bee ce 
gore is |r fesse] 
ISS TS SS SO el eh 
(= 9e el E4360 Siete) 
eg Saat ie bel 36) eri aie 
| 96 | | T 362 | # | 
(Sora Sia 2363 2) eas 
 SQgeete ag 36a bere 
99S fo] E5365 pele! 
HO Eee 
lOhess) a) oS 6 Fon bis ps! 
RG Eee 
IOS 2s | ah oe SOS 0) Be! 
eS Seb ls 437008 fos 
RLS ie me 
RIE A Iae 

ST S=4 Ops 

TM 826 - C3 - 49 

341205 O - 55 (Face p. 150) No. 1 
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T.O. 31R2-35SCR399-21 
iS: 

) CIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR THE LACED PART OF CABLE 
DICATE THE STATION TO WHICH THAT WIRE IS RUN. 

RE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS SHORT AND DIRECT AS POSSIBLE, SIZE AS SHOWN IN TABLE. 

[LETTERS ENCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES AND SHALL BE NO.18 AWG. SEE TABLE FOR COLOR. 

RES IN CABLES SHALL BE STRANDED PER SPEC JAN-C-76,SIZE AS SHOWN IN TABLE,UNLESS OTHERWISE SPECIFIED. 

N WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT MANNER. 

N WIRE DIRECTLY FROM TERMINAL TO TERMINAL, INTHE SHORTEST POSSIBLE MANNER, WITH SUFFICIENT SLACK TO 
EVENT BREAKAGE UNDER VIBRATION. 

NUMBERS IN PARENTHESIS ARE FOR REFERENCE ONLY AND DO NOT APPEAR ON THE EQUIPMENT. 

BARE STRAP WIRES 
(SHOWN AS DOUBLE LINE ) 

FROM TO 
TERM.| PART TERM. 

DED JUMPER WIRES 

| soo | 
C24 

tas | 16 | 
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| 18 _| 
162 bra 
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Ea ato 
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i ia |_| 
ae BOS 
Us | 18 

| 18 | 
| 18 | 

2 
| GND | 

| ear: 
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: ae | a 
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x foe 
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oS ke | 
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TM 826 - C3 - 50 
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Eric 
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T.O, 31R2-35CR399-21 
> TO TS9 ON NOTES: 

5 MODULATOR DECK, 

STATIONS 120 TO 130 1. (CIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR THE LACED PART OF CABLE 
INDICATE THE STATION TO WHICH THAT WIRE IS RUN. 

. BARE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS SHORT AND DIRECT AS POSSIBLE, SIZE AS SHOWN IN TABLE. 

@DLETTERS ENCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES AND SHALL BE NO.18 AWG. SEE TABLE FOR COLOR. 

WIRES IN CABLES SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN TABLE,UNLESS OTHERWISE SPECIFIED. 

RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT MANNER. 

RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL, IN THE SHORTEST POSSIBLE MANNER, WITH SUFFICIENT SLACK TO 

PREVENT BREAKAGE UNDER VIBRATION. 

7, (1) NUMBERS IN PARENTHESIS ARE FOR REFERENCE ONLY AND DO NOT APPEAR ON THE EQUIPMENT. 

On Pu NV 

TO ViI6 ON 
RF DECK BARE STRAP WIRES 

(SHOWN AS DOUBLE LINE) 

FROM To 
TERM| PART TERM. TERM. 

| BRN 30% 
nav PG 

5 Sem CE eG 
3 

7 

rere ae 

£/e\" 

oO = 

a) = RHETT PBs 

7 FRONT FRONT 7 
ERONT 

as 

Swit 
pS12<4 

OH y 

iG TO SW8 ON 

34, RED (26 a ee 6) RED,99 FRONT PANEL STATION 
all STATIONS 91 TO NO. 

104 

m “N 

STATION 
NO. 

| oo ey ee 
Ree Be 
EEL 
| oe gn 
nano 
Ia 
Baa Le 
| eee) 
EE 
Ream 
Mr oe sos 
Eas 

STL es Fa 

ey 70 S90 0 AS Rey 

aan eel TO INTERLOCK EST22 500 
yas Lees ao SWITCHES ON bale 38 
67, BLK-OR. 5 

FRONT PANEL ESS a 

To ae aac Ene ST SE 
ELE iar 
men maz S GO| 
Biz ee Sra | 18 | TM 826 - C3 - 50 

bse 25 safalBel 75a76| 18 | 

Figure 91. Radio Transmitter BC-610-H (Order No. 19624-Phila—50), exciter section, practical. wiring diagram. rises = salt ace oh ise oe 
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1R2-3SCR399-21 

FRONT 

UAL WIRES OF CABLE. NUMBERS NEAR 

1ON TO WHIGH THAT WIRE IS RUN. 

, SHALL BE RUN AS SHORT AND DIRECT 

LINES WITH("X’S" SHALL BE RUN AS 
HOWN, IN‘TABLE.. 

}Cl2 |EXIBLE STRANDING, NEOPRENE 
BO, TYPE GR. 

| 

JFRANDS, 35 WIRES PER STRAND, 
7 | 

T BRAID. 

RMINAL,IN THE SHORTEST POSSIBLE 

NT BREAKAGE UNDER VIBRATION. EXCITER DECK 

BARE JUMPER WIRES 
(NOTE 3) 

TO PLATE FROM TO 

hy PART | TERM. | PART | TERM. | NO. 
aga 

STATOR fae [oem [oe [REN] © 
LINK 

MODUATOR DECK 
Saat 

LINK ocr fergie | me [owes [i etter to tae RIGHT VI6 
LEFT ci2__|L. REAR ee 
LEFT RQ LEFT. [16 

IRQ | LEFT CH4 LEFT | 16 | 

|CH4 | RIGHT | RO [ RIGHT | 16 | 

EXCITER DECK 
CABLE 

TM 826 - C3 - 51 

BOT TOM VIEW 341205 O- 55 ( Face p- 150) No. 3 

Figure 92. Radio Transmitter BC-610-H (| 
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T.0. 31R2-3SCR399-21 

NOTES: 

I. C) CIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLE. NUMBERS NEAR 

THE LACED PART OF CABLE INDICATE THE STATION TO WHIGH THAT WIRE IS RUN. 

2. BARE STRAP WIRES, SHOWN AS DOUBLE LINES, SHALL BE RUN AS SHORT AND DIRECT 

AS POSSIBLE, SIZE AS SHOWN IN TABLE. 

3. BRAIDED JUMPER WIRES, SHOWN AS DOUBLE LINES WITH: "X'S", SHALL BE RUN AS 

SHORT AND DIRECT AS POSSIBLE. SIZE AS SHOWN IN TABLE. 

4. €o) SHALL BE NO. 16 AWG TINNED, COPPER, FLEXIBLE STRANDING, NEOPRENE 

INSULATION BUNA S OUTER JACKET, 0.0. -260,TYPE GR 

5 SHALL BE ROPE BRAID, COPPER,TINNED, 7 STRANDS, 35 WIRES PER STRAND, 
APPROX .0048" DIA WIRES. 

. SHALL BE 3/16" WIDE, TINNED, COPPER, FLAT BRAID. 

7. RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL,IN THE SHORTEST POSSIBLE 
MANNER, WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. EXCITER DECK 

BRAIDED JUMPER WIRES BARE JUMPER WIRES 
(NOTE 3) 

FROM 

PART TERM. PART 

MIDDLE 
STATOR 

WINDIA G RY4 
HRONY 

FROM TO 

TERM. | PART TERM. 

STATOR 

W. 

TO RY3 ON OP VIEW LINK 
MODUATOR DECK WIND! ES INSIDE 

FR 

STATOR 

INSIDE 
E5 Tes Pins 

TO PLATE 

WG 

Ag SEE NOTES 4&7 

CABLE WIRE SIZE 

AWG 
STATION NO. 

65 Em 
| 66 [12 | 

EXCITER DECK 
CABLE 

TM 826 - C3 - 51 

341205 O - 55 (Face p. 150) No. 3 BOTTOM VIEW 

Figure 92. Radio Transmitter BC-610-H (Order No. 1 9624—Phila-50), r-f p-a section, practical wiring diagram. 
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TOTS3 &E3 
ON HV DECK 

STATIONS 284 TO 290 

TO. 31R2-3SCR399-21 

NOTES: 

C)circLeD NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR 

THE LAGED PART OF CABLE INDICATE THE STATION TO WHIGH THAT WIRE IS RUN. 

LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. 
SEE TABLE. 

cit--- DOTTED OUTLINE REPRESENTS SHIELDED WIRE, TYPE WL-I 1/2 (7)-18-C-8, 

PER SPEC JAN-C-76, 2 CONDUCTORS, TWISTED TOGETHER APPROXIMATELY 4 TURNS 
PER FOOT, COVERED WITH TINNED COPPER BRAID, RER SPEC 94-40229. 

WIRES IN CABLES SHALL BE STRANDED PER SPEG JAN-C-76, SIZE AS SHOWN IN 

TABLE, UNLESS OTHERWISE SPECIFIED. 

SHALL BE NO.16 AWG, TINNED,COPPER, FLEXIBLE STRANDING, NEOPRENE 

INSULATION, BUNA S OUTER JACKET, 00.280,TYPE GR. 

RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL,IN THE SHORTEST POSSIBLE 

MANNER, WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 
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UMP TYPE NOTE 

HIGH VOLTAGE WIRE |2.5, 

Prac ent beeen 1 
i eee 
foe ee 

CABLE WIRE SIZES 

: NO. NO. NO. 

DIT GS io Ses 
| 9 | {| | 279 | iB | 
2 | 
CEE Es i) es a 
| 22 | {| || 282 | 10 | 
a 
Se ee 
i ie Pe ae 
| i26 {| {| || 335 | ie | 
pete cee Teles (RR 5 3ee8 (18s 
| ize | ¢ || 337 | 10 | 
|_iz9 | 2 | 338 | te | 

TM 826 - C3 ~- 52 

341205 O - 55 (Face p. 150) No. 4 

1504~150H 



Pas ! on 
ad nl. Plage 4 

t ' tet | 

Ws Mt POINTS oD 

Sed 4% Ce, Caen 
rome Pee wi © 2 

eee ica d Tie SRA os Se: wr ' 

oe ay | sph tt UC | sat 4 ¥ a 

aii Sik. Oe wt : 1G sea Pee Ss 7 wa ao! : 
* i i y oF 

+ UALANAS Bi ne gh rae ey 

j 

a 
> 

Ls s a 

cy tty fi 
Pe or Fa he? 

ed wa ony 

<i rol’ . 

Ws 
Pe a a te fe 

cat 

se 

in 4 ‘ ee . 

Sz 
2 < 

et Cer eh 375.18 QT 
J ) 

“, 

et es sane td * othee 

= 

dial 

4) , PY ere et 
‘73 nO tA Ole I Fs ; 

t : a 
“3 

‘as 2oron 948 wee * 
> 

‘ * 

——T oe ee eee ee _ x —= 

\ ‘ ; Sr a RANE, Te aes y oe 08 dan 
7 — a ane 7 

r . ' ‘ -” —— 

t ; } . ee NE AR 

a . “ o ar aa 

, ot 
| q | 

t ot eh ange lees Be die i PEE at sf. de> we 2a cs recat snegen 

¥ eee a ee : ee +t~ - . ~* — rs va’ ? 
peep ns Beet a) & — — 

: nome y ee a ro ee re 
OTe j ; 
; = i 

I oe 
it ‘ 

eS ee ee 



FRONT 

L3 E2 C2i 620 C16 Cl? 

FEED THRU EED THRU 

To T9 

Q) 

Le T9 

FEED THRU TO 
UNDERSIDE OF DECK 

TO M2 ON 
FRONT PANEL 

TO PLATE OF V4 TO PLATE OF V3 

v5 V4 v3 
TO GRID TO GRIO 
OF V4 OF V3 

RY3 

= 

TO FRONT PANEL 
STATIONS 347 TO 418 

Ll 

T3 

T8 

TO FRONT PANEL 
@ EXCITER DECK * 1. 

STATIONS 105 TO 117 | 

TOTS3 & ES 
ON HV DECK 

STATIONS 284 TO 290 
I 
| TO M2 ON 285/} 290 

HV WIRE | BLK-GRN+F 

FRONT PANEL 

[Rees 
| 

Woe 
(2S | SS Sn Se | ae | Soe Ss | | 

@) 

SS ee SS ESS SSS oe ee ee | 

we 

Vi 

T7 vi2 

v2 

Sa 

== 

Figure 93. Radio Transmitter BC-610-H (Order No. 19624—Phila—650), top view of modulator deck, practical wiring diagram 

T.O, 31R2=-3S5SCR399-21 

NOTES: 

|. (CIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR 
THE LACED PART OF CABLE INDICATE THE STATION TO WHIGH THAT WIRE IS RUN. 

2. A) LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. 

SEE TABLE. 

PER SPEC JAN-C-76, 2 CONDUCTORS, TWISTED TOGETHER APPROXIMATELY 4 TURNS 

PER FOOT, COVERED WITH TINNED COPPER BRAID, PER SPEC 94-40229. 

4. WIRES IN GABLES SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN 
TABLE, UNLESS OTHERWISE SPECIFIED. 

5. SHALL BE NO.I6 AWG, TINNED,COPPER, FLEXIBLE STRANDING, NEOPRENE 
INSULATION, BUNA S$ OUTER JACKET, 0D.280,TYPE GR. 

6 RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL,IN THE SHORTEST POSSIBLE 

MANNER, WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 
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T.O. 31R2-3SCR399-21 

NOTES: 

1 @ciRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR THE 

LACED PART OF CABLE INDIGATE THE STATION TO WHICH THAT WIRE IS RUN. 

2. BARE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS SHORT AND DIRECT AS 
POSSIBLE. SIZE AS SHOWN IN TABLE. 

3. @® LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. SEE TABLE 

FOR COLOR AND SIZE. 

4. WIRESIN CABLES SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN TABLE, 
UNLESS OTHERWISE SPECIFIED. 

5. <1>-- DOTTED OUTLINE REPRESENTS SHIELDED WIRE, WHICH SHALL BE WIRE TYPE 

WL-| 1/2(7)-18-C-8, PER SPEC JAN-C-76, 2 CONDUCTORS TWISTED TOGETHER APPROXIMATELY 

4 TURNS PER FOOT, COVERED WITH TINNED COPPER BRAID, PER SPEC 94- 40229. 

6. SHALL BE NO.16 AWG , TINNED, COPPER, FLEXIBLE STRANDING, NEOPRENE INSULATION, 
BUNA S OUTER JACKET, 0D.280, TYPE GR. 

7 RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT 

MANNER. 

8. RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST POSSIBLE MANNER 

WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 
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Figure 94. Radio Transmitter BC-610-H (Order No. 19624-Phila—50), bottom view of modulator deck, practical wiring 
diagram. 
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NOTES: 

T.O. 31R2-3SCR399-21 

I @cIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR THE 

LACED PART OF CABLE INDICATE THE STATION TO WHICH THAT WIRE IS RUN. 

2. BARE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS SHORT AND DIRECT AS 

POSSIBLE. SIZE AS SHOWN IN TABLE. 

3. )LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. SEE TABLE 

FOR COLOR AND SIZE. 

4 WIRESIN CABLES SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN TABLE, 

UNLESS OTHERWISE SPECIFIED. 

5. <i7>-- DOTTED OUTLINE REPRESENTS SHIELDED WIRE, WHICH SHALL BE WIRE TYPE 

WL-| |/2(7)-18-C-8, PER SPEC JAN-C-76, 2 CONDUCTORS TWISTED TOGETHER APPROXIMATELY 

4 TURNS PER FOOT, COVERED WITH TINNED COPPER BRAID, PER SPEC 94- 40229. 

6. SHALL BE NO.16 AWG, TINNED, COPPER, FLEXIBLE STRANDING, NEOPRENE INSULATION, 

BUNA S OUTER JACKET, OD.280, TYPE GR. 

7 RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT 

MANNER 

8. RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL IN THE SHORTEST POSSIBLE MANNER 

WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 
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| T.O. 31R2-35CR399-21 

TOTSIZ & E2 ON 
MODULATOR DECK 
STATIONS 277 TO 283 

STs 

Tt 

88 Bi Uy, 
ise is iv 
ate ls Lf NOTES: 

I. () ciRcLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. 
g 
62 Ol Ut NUMBERS NEAR THE LACED PART OF CABLE INDICATE THE STATION TO 

+ WHICH THAT WIRE IS RUN. 
O02 Ol r 2: €n) LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER 
63) S | WIRES. SIZE & COLOR AS SHOWN IN TABLE,UNLESS OTHERWISE 

|\g q SPECIFIED. 
> Uy 3. WIRES INCABLES SHALL BE STRANDED PER JAN-G-76, SIZE AS SHOWN 

| 34 as y) IN’ TABLE, UNLESS OTHERWISE SPECIFIED. 

==) 4. FOR CONVENTIONAL OPERATION, CONNECT JUMPER ON TSI5 AS 
SHOWN FOR REMOTE CONTROL OF T6, REMOVE JUMPER AND CONNECT 

CORD CX-9II/U TOTSIS. 

5. SHALL BE NO.I6 AWG, TINNED,COPPER FLEXIBLE STRANDING 

} NEOPRENE INSULATION & BUNA S OUTER JACKET, 0.0. .280, TYPE GR. 

6 RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE 

MOST CONVENIENT MANNER. 

7 RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL,IN THE SHORT- 

EST POSSIBLE MANNER, WITH SUFFICIENT SLACK TO PREVENT 

BREAKAGE UNDER VIBRATION. 

8. BARE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS 

SHORT AND DIRECT AS POSSIBLE. SIZE AS SHOWN IN TABLE. 

BARE JUMPER WIRES 
STRANDED JUMPER WIRES (NOTE 87) 

a 
AN | HIGH VOLTAGE WIRE [2586 | PART |TERM. [PART | TERM 
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Tag] WH ieaws [286]  [Crv2 |CFRONT| RY2 |RFRONT| 16 | 
CAR[ WH 1eawe[2a7] |[CRYS |RREAR | RY2 [LREAR | 18 _ 

ersiGmie<S. 7 | 1518 fos camden! 

CABLE WIRE SIZE 
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ing Ec 341205 O - 55 (Face p. 150) No. 6 

L50K-150L 



ore fray DY el EL  . "4 } 
4a y : Wr; %, - racine pe RAE Soom ica X w Ores re . a » 

- » » - - ~ - 

2 

y 3 ‘ -_ ¥ = 
no ae cecal iy onda tal ‘€ ie 

: 
¢ 4 + ‘ ii 

_— at i. 
vs * ¥ 

—_—e 

s 

-'s i 

Ar, ’ ime ; png Pa Fe q 
ae loz ik “zing (12 ge eR, 1 ay y He ines 

‘ : a 
acs ; 

res A 
oie = ares Efe vay 

7 ; 
ee | aate 

7 yw Mads ne a 4 ‘1 
te 5 ie : ; ; ‘ <) *h Le if i. A t ar oh ee | 

f hs { * 3) (May ae (> s ( oY 
, - 

—— ont o { 

jz ib so E ' E. om i . ol ? 
- r : 

ie si e ge a 14 1) 
5 he I jo A re ‘ LJ I theo ; (aM A am ee ee Sf : Zz = r B + sll: 

| ota pass a ] of oe we, seston suai dets sue arial oo lh + Beye tad, . a ye = van Fe CNN ph tag meth ee se ¥ 
" ve a P: ' ¥ 

1 WHOS rory y > teeter, iin i et | | 
~ ABS ge " slaps i eis Bas die Po Sy o_o > 

¢ 
, j 

' 

; ey > ra eel j ; 

<. } 
a i 4 e ® ; nn 

ph Ea} ‘cae, Sa i . foe ~t * ' 
y 

s 
eo oA : ‘ . b> 
: on ‘ J- a yty ‘A tah * i « i a r a 

~~ 6 Lia | oT rout | f : 

? is at v4 ed » Pee et } 5 va a i ia + 

Ait . t ‘ é yy “eG ioe 5 
r 

hie 
. I : it 7 Antes a3 ; Fsed) | lm ane i ere ES Fe | ‘e giv nora, Mini iain Goo at F al ‘ ye: t a of 4 if : f fr y . ©, ‘ 15 —s poh leony wit S " bt dra Sho 4 oF <j a - E Pat he 

it. diac : ; - : 
j é eS et et jnepaga {ihn ? oy are 

yr * dé 
Pad OS ’ 010 ra ane ee - mt pag *~< ped a4 Us re ed Ol ? 

> 

ET et me we leet, cm hae saat th on lente ene ep thet 

A . 

i ws Ratti 7% iphereiities it? ie om PT a Piivaur 

i 

; ‘ 

a ey em aS ee a ‘hin Ate oe ete ephes ion prmergt r foaman apd nate nes pein wah 



T6 

FEED THRU TO T6 

TO PLATE TO PLATE 

OF v6 OF V7 

vé V7 

TO FRONT PANEL + 
STATIONS 347 TO 418 

383 

BLK- YEL BLK-GRN 

ig 
TH 

| 
WT 
be 

SS ==y 

we 

Figure 95. Radio Transmitter BC-610-H (Order No. 19624—Phila—50), top view of power supply deck, practical wiring 
diagram. 
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UMP] _____—COLOR’__—SCés«sz; 
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T.0. 31R2-3908399-21 

NOTES: 

C)circiep NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. 
NUMBERS NEAR THE LACED PART OF CABLE INDICATE THE STATION TO 
WHICH THAT WIRE IS RUN. 

LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER 
WIRES. SIZE & COLOR AS SHOWN IN TABLE,UNLESS OTHERWISE 
SPECIFIED. 

WIRES IN CABLES SHALL BE STRANDED PER JAN-C-76, SIZE AS SHOWN 
IN TABLE, UNLESS OTHERWISE SPECIFIED. 

FOR CONVENTIONAL OPERATION, CONNECT JUMPER ON TSI5 AS 
SHOWN FOR REMOTE CONTROL OF T6, REMOVE JUMPER AND CONNECT 
CORD CX-911/U TO TSIS5. 
SHALL BE NO.I6 AWG, TINNED, COPPER FLEXIBLE STRANDING 
NEOPRENE INSUL ATION & BUNA S OUTER JACKET, 0.D. .280, TYPE GR. 

RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE 

MOST CONVENIENT MANNER. 

RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL,IN THE SHORT- 

EST POSSIBLE MANNER, WITH SUFFICIENT SLACK TO PREVENT 

BREAKAGE UNDER VIBRATION. 

BARE STRAP WIRES,SHOWN AS DOUBLE LINES, SHALL BE RUN AS 

SHORT AND DIRECT AS POSS! BLE. SIZE AS SHOWN IN TABLE. 

BARE JUMPER WIRES 

TM 826 - C3 - 54 

341205 O - 55 (Face p. 150) No. 6 
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TU. 31R2-35SCR399-21 

NOTES: 

\ (1) ciRcLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR 

THE LACED PART OF CABLE INDICATE THE STATION TO WHICH THAT WIRE IS RUN. 

2. BARE STRAP WIRES SHOWN AS DOUBLE LINES,SHALL BE RUN AS SHORT AND DIRECT 

AS POSSIBLE. SIZE AS SHOWNIN TABLE. 

3. (ALETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. SIZE AND 

COLOR AS SHOWN IN TABLE, UNLESS OTHERWISE SPECIFIED. 

4. WIRES INGABLE SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN TABLE, 

UNLESS OTHERWISE SPECIFIED. 

5. SHALL BE NO.I6 AWG , TINNED, COPPER,FLEXIBLE STRANDING, NEOPRENE INSULATION. 
BUNA S OUTER JACKET, 00.280, TYPE GR. 

6. RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS IN THE MOST CONVENIENT 

MANNER. 

7 RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL, IN THE SHORTEST POSSIBLE 

MANNER, WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 

BARE JUMPER WIRES 

FROM 
PART | TERM.| PART 

~ aQ;oO 

Nm 

Oo 

ranlat NO. NO. 

aie are | 32! | 18 | 
| 292 | 322 | 10 | 
| 203 | eases 10143) 

295u a | 325 | 18 | 
e206) | 326 | 18 | 
weeoree eS 27a 114) 
| 298 W328 So) 18 2) 
e299) | 329 | {8 | 
| 300 __| | 330_| 18 
ParSO Nee | 331 | 14 | 
130259) | 332 | 14 | TM 826 - C3 - 55 
L303 | 

341205 O - 55 (Face p. 150) No. 7 

150!~150N 
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T.U. 31R2-3SCR399-21 

NOTES: 

CIRCLED NUMBERS REPRESENT INDIVIDUAL WIRES OF CABLES. NUMBERS NEAR 

THE LACED PART OF CABLE INDICATE THE STATION TO WHICH THAT WIRE IS RUN. 

_ BARE STRAP WIRES SHOWN AS DOUBLE LINES,SHALL BE RUN AS SHORT AND DIRECT 

AS POSSIBLE. SIZE AS SHOWNIN TABLE. 

: (A)LETTERS INCLOSED BY HEXAGON REPRESENT STRANDED JUMPER WIRES. SIZE AND 
3. 

COLOR AS SHOWN.IN TABLE, UNLESS OTHERWISE SPECIFIED. 

4. WIRES INCABLE SHALL BE STRANDED PER SPEC JAN-C-76, SIZE AS SHOWN IN TABLE, 

UNLESS OTHERWISE SPECIFIED. 

5. SHALL BE NO.I6 AWG, TINNED, COPPER, FLEXIBLE STRANDING,NEOPRENE INSULATION. 

BUNA S OUTER JACKET, 0D.280,TYPE GR. 

6. RUN WIRE LOOSE AND DRESSED BACK AGAINST THE CHASSIS |N THE MOST CONVENIENT 

MANNER. 

7 RUN WIRE DIRECTLY FROM TERMINAL TO TERMINAL, IN THE SHORTEST POSSIBLE 

MANNER, WITH SUFFICIENT SLACK TO PREVENT BREAKAGE UNDER VIBRATION. 

BARE JUMPER WIRES 

FROM TO 
PART | TERM.| PART | TERM. 

HIGH VOLTAGE WIRE | — [35.6] 

FEED THRU 
TO RY2 @RYS 

316 608) STATIONS 315 TO3I9 

«) [BLK-YEL 
328 | 

Go7}++-{0 

BLK-GR 608 : 
| 
| 
| 
| 

TM 826 - C3 - 55 

i BLK-GRN ! | | 322 

341205 O - 55 (Face p. 150) No. 7 

| | | | 
Figure 96. Radio Transmitter BC-610-H (Order No. 19624-Phila—50), bottom view of power supply deck, practical wiring 

diagram. 

150M—150N 
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RF OUTPUT 
TERMINALS 

NOTE: 
THIS DIAGRAM ALSO APPLIES TO THE 
H MODELS WITH SERIAL NUMBERS 8621 

TO 972 ON ORDER NO. 3078-P-5I. 
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Figure 97. Radio Transmitters BC-610-I and Radio Transmitter BC-610-H (serial Nos. 821 through 972 on Order No. 
38078—Phila-51), practical wiring diagram. 
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T.O. 31R2-3SCR399-21 

BACK EDGE TO LONG WIRE 10-IBMC 
ANTENNA £2 3 

fond 6 

C22 
VACUUM 

CAPACITOR I) 
INPUT FROM 
TRANSMITTER A Sy 

Ly) tl 
Ih 

| 
| 

| 
| 
| 
| 
| 
| 
| 

| 
| 
| O 

C30 
VACUUM 

CAPACITOR 

| (—) GROUND (LOCATED 
| CONTACT UNDER L44) 

| (5 

| 
| * S) ECE) 

—— LONG 2-1OMG 
! ee aad WIRE NOTE 

a SWITCHES SW9.I 

| O ©! 20) AND SW9.2 ARE 
| 4 2-IOMC }-1, LONG MECHANICALLY 

| LINKED TOGETHER 
10-IBMC 

| ES 

(al cel eee Snes come (eet ee ee ee | ee a] 
FRONT EDGE OF|GHASSIS 

M4 
(FRONT PANEL) 

TOP VIEW T™M826-108 

Figure 98. Antenna Tuning Unit BC-939-(*), practical wiring diagram. 
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