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SAFETY NOTICE 

There is no chance of shock on the outside of ‘this equipment when it is in 

operation. However, voltages dangerous to life aré present at various points 

within the equipment. Always observe all safety regulations. Do not change 

tubes or make adjustments inside the equipment with high voltage supply on. 

Do not depend upon door switches or interlocks for protection. Always shut 
cown motor generators or other power equipment. Under certain conditions 

dangerous potentials may exist in circuits even with power controls off. This 

is due to charges retained by capacitors. To avoid casualties, always remove 

power, discharge, and ground circuits before touching them. 

If you install, operate, and maintain this or similar equipment you must be 

prepared to give first aid. Your own life and the life of others may depend 

upon this. 
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Figure 1. Radio Receiver BC-1147-(*), front view. 
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RESTRICTED 

SECTION I 

DESCRIPTION OF RADIO RECEIVERS BC-1147 AND BC-1147-A* 

1. General 

a. Radio Receiver BC-1147-(*) is a special pur- 
pose, four-band, thirteen-tube superheterodyne 
receiver designed for use in high-frequency (h-f) 

radio direction finding equipment, such as Radio 

Set SCR-291-A and Radio Set SCR-502. This 
receiver amplifies and rectifies the characteristic 
goniometer and antenna response for the indicator 

pattern control circuits associated with Bearing 
Indicator BC-1159. It also contains the conven- 
tional beat-frequency oscillator and audio cir- 

cuits for reception of amplitude-modulated (a-m) 

signals. Loudspeaker and headphone outputs are 
used for stand-by service and simultaneous moni- 
toring while’ taking bearings. The receiver is 

capable of receiving voice or continuous-wave 
(c-w) transmitted signals over the frequency range 

of 1.5 to 30 megacycles (mc). The frequency range 

is divided into four bands: 1.5 to 3.1 mc, 3.1 to 6.6 
mc, 6.6. to 14.0 mc, and 14.0 to 30.0 mc. Figure 1 

shows the front view of this receiver. 
b. An automatic-volume-control (a-v-c) circuit 

is incorporated in the receiver. It may be included 

in or cut out of the circuit by turning the AVC- 
MAN. switch to either the AVC or MAN. posi- 
tion respectively. 

c. A beat-frequency oscillator is incorporated in 

*See TM 11-248, and TM 11-256, for installation, operation, and other 
reference data on this equipment. 

the receiver so that c-w signals may be received. 

A BFO ON-OFF switch is used to turn the beat- 
frequency oscillator on or off. The BFO ADJ con- 
trol is used to change the pitch of c-w signals. 

d. Official nomenclature followed by (*) is used 
to indicate all models of the item of equipment in- 
cluded in this Technical Manual. Thus Radio Re- 

ceiver BC-1147-(*) represents Radio Receivers 
BC-1147 and BC-1147-A, which are treated 
together in this manual. 

2. Over-all System Function 

The circuit used in Radio Receiver BC—1147-(*) 

consists of two stages of tuned radio-frequency 
(r-f) amplification; a first detector and mixer 
stage; a heterodyne-frequency oscillator (hfo) 

stage; two stages of intermediate-frequency (i-f) 

amplification; a second detector and first audio- 
frequency (a-f) amplification stage; an audio- 
frequency output stage; a b-f-o oscillator stage 

(for c-w reception); an indicator detector and 

a-v-c stage; an indicator i-f amplification stage; a 

voltage-regulator stage; and a power-supply rec- 

tifier stage. The receiver sensitivity is manually 

controlled by means of the SENSITIVITY con- 

trol. Figure 2 shows a simplified block diagram of 

the receiver. 
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Figure 2. Radio Receiver BC-1147—-(*), block diagram. 

3. Simplified Circuit Analysis 

The two stages of r-f amplification provide a high 

degree of selectivity and sensitivity while dis- 

criminating against interfering signals at inter- 

mediate or image frequencies. The beat-frequency 

oscillator provides a local oscillator signal which 

beats against the incoming signal in the first 

detector and mixer stage to produce an i-f signal. 

The i-f stages provide additional selectivity and 

amplification. The second detector stage (also 

first a-f amplifier) demodulates the signal and 

amplifies the audio component. 

The gain of the second r-f amplifier, mixer, and 

first i-f amplifier stages is varied by varying the 

cathode bias of the associated tubes by means of 

the SENSITIVITY control. The gain of these 

stages is maintained essentially constant at any 

given SENSITIVITY control setting. This is ac- 
complished by the a-v-c bias applied to the grids 

2 

through the associated transformer secondaries 

when the AVC-MAN. switchison AVC. When this 
switch is on MAN. the r-f, mixer, and first i-f 

transformer secondaries are grounded. Further 

amplification is supplied by the a-f output stage. 

The b-f-o stage produces an r-f signal which dif- 

fers from the i-f signal by an audio frequency. The 

resultant beat note permits c-w reception. The 

first 1-£f stage provides one stage of i-f amplifica- 
tion for both the audio and indicator circuits. The 

second i-f stage has two tubes whose grids are 

connected in parallel. The output of one tube feeds 

the audio circuit, while the output of the other 

tube feeds the indicator circuit. The indicator 

second i-f stage feeds to the diode plates of the 

indicator-detector tube of the indicator-detector 

and a-v-c stage. Part of the rectified output is 

used for a-v-c bias and the rest is fed to the output 

socket for indicating. The power supply section 



consists of a full-wave rectifying stage and a 

voltage-regulating stage which regulates the plate 

voltage to the h-f oscillator tube and maintains 

frequency stability even under conditions of large 

variations in the alternating-current (a-c) line 
voltage. 
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Figure 4. Radio Receiver BC-1147-(*), functional diagram of 
1-f section. 
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Figure 5. Radio Receiver BC-1147-(*), functional diagram of 
indicator section. 



SECTION Ii 

DIFFERENCES BETWEEN MODELS 

4. Functional Differences 

This manual covers two models of Radio Receiver 

BC-1147-( ), Radio Receiver BC-1147 and Radio 

Receiver BC-1147—A. Radio Receiver BC-1147 is 

used with Radio Set SCR-502 and Radio Re- 

ceiver BC-1147-A is used with Radio Set SCR- 

291-A. 

5. Electrical Differences 

The only difference between the two models of the 

receiver is that the antenna compensator (C102) 
used in Radio Receiver BC-1147 has a maximum 
capacity of 40 micromicrofarads (mmf), while the 

antenna compensator used in Radio Receiver 

BC-1147-A has a maximum capacity of 17 mmf. 



SECTION III 

INITIAL REPAIR PROCEDURES 

6. General 
Note. Before any repairs or adjustments are made, all 

authorized modification work orders should be applied. (See 
FM 21-6, for list of applicable MWO’s.) 

Maintenance personnel should follow the proce- 

dure outlined in this manual when repairing and 

overhauling Radio Receiver BC-1147-(*). The 

repair information in this and the following sec- 

tions is presented in the order in which the repair- 

man should actually perform the various opera- 
tions on the equipment in the repair shop. This 
procedure permits repair of the equipment in the 

shortest time possible, resulting in sensitivity and 

selectivity comparable to that of new equipment. 

7. Tools, Test and Cleaning Equipment 
The following equipment is needed for repairing, 

overhauling and testing the receiver. 

IST. R-F AMPLIFIER 

V-101, 6SH7 

2ND.R-F AMPLIFIER 
V-102 ,6SK7 

MIXER = 

V-103, GSA7 

HET. OSC. 
V-lll, 605 

The following tools are needed: a. TOOLS. 

Item Description 

s-inch and 2}-inch with in- 

sulated handle. 

Pliers) eA hs aeey a ea Long-nose and cutting 

Mallettes Corte anteie 2 Padded 

Pipe:cleanéreit as eee Small-diameter, tobacco 

smoker's 

Brush, fiber... | 42-inch 
Iron, aalcieeitie 

b. MATERIALS. The following materials are 

Item Description 

Solvent, dry-cleaning....... 

Cloths; 2s aes 

Sandpaper... 

Lintfree 

# 000 and _ #0000 : 

VOLTAGE REGULATOR | 
V-113,VR-150-30 

RECTIFIER _ 
v-n2, 5046 

INDICATOR CHANNEL D 
V-109, ene oe. 

INDIGATOR CHANNEL 2ND I- 
V-110, 6SK7 

A-F CHANNEL 2ND. 
V-105, 6SK7 

A-F OUTPUT 
V-107 sSK6GT/6 or 6vecT/G 

IST. 1-F oe 
V-104,6SK7 

A-F CHANNEL DET BAM 
V-106,65Q7 | 

8. F.O. 
v= eet 6$J7 

Figure 6. Radio Receiwer BC-1147-(*), tube locations. 



c. EQUIPMENT. The following equipment is 

needed: 

Item Description 

ageetesten® 0 6!) 2 8 

OnmImMetetc pce ek wees 

MolemMetere. A 8 

Signal generator.....0:.00.0 222... 

Frequency meter 

Two voltmeters, vacuum-tube 
Capacitance tester... 

READ ACTLO Lawes ot a teas EOE ot 

SIWOVRESISLOTS! 3 Shan en 

Chbputmet ens teenscke ae 

Dynamic type 

Weston test set No. 772 or 

equivalent 

Weston test set No. 772 or 

equivalent 

Signal Generator I-72-(__) or 

equivalent 

Irrequency Meter Set I-129- 

( ) or equivalent 

A-c; d-c 

0.001 mf 

68-ohm, noninductive 

4000-ohm impedance 

Rubber cr felt 

8. Removal of Tubes 

Remove the 12 screws holding the top cover plate 
to the upper section of the chassis. Remove the 

17 screws holding the bottom cover plate to the 
bottom section of the chassis. With the exception 

of power-supply rectifier tube V112 and voltage- 

regulator tube V113, all tubes may be removed by 

pulling them out of their respective sockets. Be- 

fore removing V112 and V113 it is necessary first 

to unfasten their clamps. 

9. Chassis Cleaning, Inspecting, and 
Lubricating 

a. CLEANING. Inorder to insure the best possi- 

ble performance of the equipment and to prevent 

injury because of rust, dirt, or corrosion, the re- 

ceiver should be thoroughly cleaned. Remove all 

loose dust and rust with an air line or brush. Re- 

move all dirt and grease with a brush or cloth 

moistened with dry-cleaning solvent (SD). Clean 

the plates of the tuning capacitor C101 with an 

ordinary pipe cleaner dampened with dry-cleaning 

solvent (SD). Use lint-free cloth dampened with 
dry-cleaning solvent (SD) for cleaning band 

switch contacts. Remove excess dry-cleaning 

solvent (SD) and polish contacts with a clean dry 

cloth. Any corrosion remaining on the chassis after 

cleaning with dry-cleaning solvent (SD).should be 

remove by using *000 sandpaper; any remaining 

on contacts or other delicate parts should be re- 

moved by using * 0000 sandpaper. 

b. INSPECTING. After thoroughly cleaning the 

receiver, make a careful inspection of all parts for 

frayed or burned insulation, broken wires, loose 

screws or contacts, disconnections, charred trans- 

formers, and burned or charred resistors. Check 

all tube sockets for broken contacts and all 
switches and controls for loose or broken contacts, 

improper operation, or backlash. Inspect all ter- 

minal.boards for broken lugs and signs of burning. 

c. LUBRICATING. This receiver requires no 
lubrication. 

10. Cleaning and Testing Tubes 
Replace tubes which have badly corroded pins 
that do not yield to cleaning. Remove slight cor- 

rosion with * 0000 sandpaper, and wipe clean with 

a cloth dampened with dry-cleaning solvent (SD). 

Insert tubes one at a time in the proper socket ina 
dynamic type tube tester. Set controls in accor- 

dance with the chart accompanying the tester. 

Test for short circuits, emission, transconductance, 

and power output. If the tube tester indicates that 

tubes are QUESTIONABLE, WEAK, or BAD, 

or if readings fluctuate when tube is tapped, re- 

place tube. Since a tube may show no indication of 

malfunction in the tube tester and still not operate 
properly in the receiver, make substitutional test. 

To do this, substitute doubtful tubes for the cor- 

responding tubes in a normally operating receiver. 

If the operation of the receiver is adversely af- 

fected, the tubes are defective. 



SECTION IV 

PRELIMINARY TROUBLE-SHOOTING PROCEDURES 

11. Power-Supply Measurements 
a. INPUT RESISTANCE MEASUREMENT. Make 

sure all tubes and dial lamps have been removed 

and disconnect plug P101 from the a-c power sup- 

ply. Set the POWER ON-OFF switch at ON. 
(1) Measure the resistance between the two 

prongs of the a-c plug P101. The reading obtained 

should be 3.5 ohms. A zero reading indicates a 

short circuit. If no reading (infinite resistance) is 

obtained, check fuses F101 and F102 and the 

POWER ON-OFF switch. If the fuses and switch 

are in operating condition, measure the resistance 

of the primary winding of transformer T104 be- 

tween the terminals marked 0 and 120. No reading 

indicates an open primary winding. 

(2) Place one lead of the ohmmeter across both 
prongs of a-c plug P101; place the other lead on the 
chassis (ground). If the ohmmeter indicates any 

resistance value other than infinite, it means that 

the power-supply circuit is not properly insulated 

from ground. See paragraphs 46 and 47, and fig- 

ures 25 and 26, for detailed information regarding 

the power-supply and voltage-regulator stages. 

b. OUTPUT RESISTANCE MEASUREMENT. Check 
the resistance of the output side of the power cir- 

cuit by measuring the resistance between terminal 

No. 8 of tube V112 and the chassis. The reading 

obtained should be 79,000 ohms. Investigate a 

deviation of more than 10 percent as it indicates 
trouble in either the B+ supply filter, the voltage- 
regulator circuit, or the h-f oscillator circuit. (See 

par. 45, 46, or 47, figs. 24, 25, and 26.) 

c. FILAMENT RESISTANCE MEASUREMENT. 
Check the resistance of the filament winding by 

measuring the resistance between the two 6.3 ter- 

minals on transformer T104. This measurement 

should be approximately zero. A distinctly higher 

reading indicates a high resistance connection in 

the 6.3 volt circuit. No reading (infinite resistance) 

indicates an open filament winding in the second- 

ary of transformer T104. 

12. Operating Test 
a. PREPARATION. Return all tubes to their 

proper sockets. Make certain that they are prop- 

erly seated and that tube clamps are fastened. Put 

the dial lamps back in their sockets. 

b. TESTING. (1) Turn the POWER switch to 
the ON position. 

(2) Listen for any unusual noises that may be 
characteristic of defects in certain components. 

(3) Watch for smoke, odor, or other indication 
of overheating which may be due to an overload of 

any of the unit parts. 

(4) Connect the voltmeter between the chassis 

and each of the two terminals marked 6.3 on 

transformer T104. The voltage should be 6 to 7 

volts alternating current in each case. If the volt- 

meter does not read 6 to 7 volts, check the filament 

wiring, the power supply, and the wiring leading to 

the dial lamps. (See par. 46, fig. 25.) 

(5) Check the high-voltage winding of trans- 

former T104 by connecting the voltmeter between 

pin No. 8 of tube V112 and the chassis. The voltage 

should be 310 volts direct current (dc) plus (+) 
or minus (—)10 percent. If there is any marked 
variation from this tolerance, check the equip- 
ment for shorted circuits or shorted or leaky 
capacitors. 

(6) If the receiver is inoperative, see section 
VI, for detailed trouble shooting. If the receiver is 

operative, see section V, for alignment procedure. 



SECTION V 

ALIGNMENT PROCEDURE 

13. Calibration 

In order to insure accuracy of alignment, set the 

signal generator by checking it with the frequency 

meter as follows: place Signal Generator I-72-(_ ) 

near the Frequency Meter Set I-129-( ), turn 

them both on, and permit them to warm up for at 

least 15 minutes. Run a wire from the output of 

the signal generator to the antenna binding post of 

the frequency meter. Calibrate the frequency 

meter in accordance with the instructions fur- 

nished with it. Set the frequency meter to the 

frequency at which the signal generator is to be 

used and adjust the signal generator tuning con- 

trol for zero beat in the headphones. Turn the 

frequency meter off and remove the wire attached 

to the output of the signal generator. 

14. I-F Alignment . 

Align the i-f section of the receiver (figs. 7, 11, and 

27) following the instructions below. 
a. Place the receiver on its left side with the 

top and bottom plates off. 

b. Connect the signal generator negative lead 

to chassis ground. Connect positive lead to the 

signal grid of tube V103 (pin No. 8). 

c. Adjust the signal generator to a frequency of 

455 ke and an output of 2,000 microvolts (mv) 
unmodulated. 

d. Connect an a-c vacuum tube voltmeter 
(VTVM) across resistor R127 connecting from the 
high side of capacitor C142 to pin No. 3 of tube 

V106. (See fig. 27.) Set the VTVM on a 10-volt 
range. 

e. Connect a d-c VIVM across pins B and C 

of socket J103. Set the VI VM on a 100-volt range. 

TL N706-S 

Figure 7. Radio Receiver BC—1147-(*), location of i-f trimmers. 



f. Set the receiver controls in the positions 

specified below. 

ANT. COMP.—3 AVC-MAN.—MAN. 
A.F. GAIN—10 BFO ADJ.—0O 
SELECTIVITY—  SENSITIVITY— 
SHARP 6* (approx) 

BFO————_- OFF Band Switch—BAND 1 
Tuning Control—2.5 mc 

g. Allow receiver and test equipment to warm 

up for % hour before proceeding with alignment. 
h. Use bakelite or high dielectric screw driver 

for trimming. 

7. See figure 7, for trimmer locations. 

jy. Trim’ Transformer T101 for maximum 

VTVM reading. 

k. Trim Transformer T103 for maximum 

VTVM reading. 

MIXER 

15.OMG Ci55 Chg 
13.6 MC 

6.8 MG Ci54 Cils 
6.4MC 

3:2 MC Ci53 ClI7 
3.0MC 

LS55MC cis2 

‘ 

l. Repeat adjustments listed in 7 and k above, 
until no further improvement is obtained. 

m. Trim coils L120, L119, L118, and L117 in 

this sequence for maximum readings on a-c 

VTVM and d-c VTVM and repeat until no further 
improvement is obtained. 

n. Turn BFO switch ON and trim coil L121 to 
zero beat audible in loudspeaker output. 

o. Check BFO ADJ. control to determine that 

the pitch of the audible output may be varied as 

BFO ADJ. control is turned in either direction 
from 0. 

15. R-F Alignment 

Align the r-f section of the receiver (figs. 8, 11, and 

27), following the instructions below. 

2ND R-F 

ClO 

clog 

clos 

he MWvOT.2S 

Figure 8. Radio Receiver BC—1147-(*), location of 7-f trimmers. 

RADIO RECEIVER 

NAL 
GENERATOR 

LO 

BC-II 47-(*) 

TUITO8-S 

Figure 9. Radio Receiver BC-1147-(*), 1-f alignment, test 
connections. 

* During alignment, adjust SENSITIVITY control as required to main- 
tain a constant output of approximately 15 volts to the VTVM connected 
to socket J103. 
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a. Place the receiver on its left side with the 

bottom plate on. , 
b. Connect the signal generator, receiver, and 

VTVM (100-volt range) as shown in figure 9. 

c. Set the signal generator output to 5 and 10 

uv unmodulated. 

d. Set the receiver controls at the following 

positions: ANT. COMP. at3; SELECTIVITY at 
SHARP; AVC-MAN. at MAN.; SENSITIVITY 
at 6. Adjust the SENSITIVITY control as re- 

quired to keep the VIVM reading approximately 
15 volts. 

e. Allow the equipment to warm up % hour 
before alignment. 

f. Use a bakelite or high dielectric screw driver 
for trimming. 

g. See figure 8 for trimmer locations. 

h. Check the receiver tuning accuracy by setting 

the signal generator at each of the following fre- 

quencies: BAND 1, 1.55 and 3.0 mc; BAND 2, 3.2 

and 6.4 mc; BAND 8, 6.8 and 13.6 mc; BAND 4, 

15.0 and 28.0 mc; and tuning the receiver for 

maximum VTIVM deflection. The difference, if 

any, between the frequency of the signal generator 

and the receiver setting at which maximum de- 

flection occurs is the tuning error. The signal 

generator frequency divided into the tuning error 

is the tuning error percentage. 

7. Ifthe tuning error is less than 0.6 percent for 
BANDS 1, 2, and 3, and less than 1 percent for 

BAND 4, proceed as follows: 

(1) For BAND 1, adjust the signal generator 

and receiver to 1.55 mc and trim in sequence coils 

L109, L105, and L101 for maximum VTVM read- 

ing. Then adjust signal generator and receiver to 

3.0 mc and trim capacitors C116, C107, and C102 

(ANT. COMP.) for maximum VTVM reading. 
Repeat ‘trimming operation several times at both 

1.55 and 3.0 mc until no further improvement is 
possible. If final adjustment of ANT. COMP. 
control at the high end of the band is greater 

than 9.5 mc, see k below. 

(2) For BAND 2, adjust the signal generator 

and the receiver to 3.2 mc and trim in sequence, 

coils L110, L106, and L102 for maximum VTVM 

reading. Set signal generator and receiver for 6.4 

mc and trim in sequence capacitors C117,'C108, 

and C102 (ANT. COMP.) for maximum VTVM 
reading. Repeat the trimming operations several 

times at 3.2 and 6.4 mc until no further improve- 
ment is possible. If final adjustment of ANT. 

COMP. control at the high end of the band is 
greater than 9.5 mc, see R below. 

(3) For BAND 3, adjust the signal generator 

and the receiver to 6.8 mc and trim in sequence 

coils L111, L107, and L103 for maximum VTVM 

reading. Adjust the signal generator and the 

receiver to 13.6 mc and trim C118, C109, and 

C102 (ANT. COMP.) for maximum VTVM 
reading. Repeat the adjustment at 6.8 and 13.6 mc 
until no further improvement is possible. If final 

adjustment of ANT. COMP. control at the high 
end of the band is greater than 9.5, see k below. 

(4) For BAND 4, adjust the signal generator 

and the receiver to 15.0 mc and trim coils L112, 

L108, and L104 for maximum VTVM reading. 

Then adjust the signal generator and the receiver 

to 28.0 mc and adjust capacitors C119, C110, and 

C102 (ANT. COMP.) for maximum VTVM read- 

ing. Repeat this procedure at 15.0 and 28.0 mc 

until no further improvement is possible. If final 
adjustment of ANT. COMP. control at the high 

end of the band is greater than 9.5 mc, see k below. 

j. Ifthe tuning error is greater than 0.6 percent 

for BANDS 1, 2, and 3 and 1 percent for BAND 

4, proceed as follows: 

(1) For BAND 1, adjust the signal generator 

and the receiver to 1.55 mc and trim coil L113 for 

maximum VTVM reading. Then adjust the signal 

generator and the receiver to 3.0 mc and trim 

capacitor C152 for maximum VTVM reading. 

Repeat this procedure at 1.55 and 3.0 mc until the 

dial error is less than 0.6 percent. 

(2) For BAND 2, adjust the signal generator 
and the receiver to 3.2 mc and trim coil L114 for 

maximum VTVM reading. Then adjust the signal 

generator and the receiver to 6.4 mc and trim 
capacitor C153 for maximum. VTVM reading. 
Repeat this procedure at 3.2 and 6.4 mc until the 
dial error is less than 0.6 percent. 

(3) For BAND 3, adjust. the signal generator 

and the receiver to 6.8 mc and trim L115 for maxi- 

mum VTVM reading. Then adjust the signal 

generator and the receiver to 13.6 mc, and trim 

capacitor C154 for maximum VTVM reading. 

Repeat this procedure at both ends of the band 
until the dial error is less than 0.6 percent. 

(4) For BAND 4, adjust the signal generator 
and the receiver to 15.0 mc and trim L116 for 

maximum VTVM reading. Then adjust the signal 
generator and the receiver to 28.0 mc and trim 
capacitor C155 for maximum VTVM reading. 

Repeat this procedure at 15.0 and 28.0 mc until 

11 



the dial error is less than 1 percent. Then trim is greater than 9.5 mc, realign the receiver in ac- 

r-f and mixer stages in accordance with 7 above. _ cordance with table I by setting the signal gener- 

k. If the final adjustment of the antenna com- _ ator and receiver dial at the frequency specified in 

pensator C102 (ANT. COMP.) at the highend of — column 1, and proceeding to follow the table from 

any band (that is 3.0 mc, 6.4 mc, 13.6 mc, 28.0mc) left to right and from top to bottom. 

Table I. R-F adjustment for antenna compensator correction 

Set signal generator Set Trim for maxi- | Trim in sequence for 
and receiver dial ANT. mum VTVM maximum VTVM 

(me) . COMP. reading reading 
(mc) 

3.0 9.5 LILO See 

1.55 Hae A aes L109, L105, L101 

3.0 3. Oe So SS C116, C107, and 

ANT. COMP. 
pooner | 2 

6.4 9.5 L10208 Se Seen oe 

Sy SO perpen, th eee L110, L106, L102 

6.4 3.0 a ee ace a C117, C108, and 

ANT. COMP. 

13.6 9.5 L103 48 an pee oes 

6.8 3.0.6) speies s e L111, L107, L103 

13.6 3p teaeowerees 2 C118, C109, and 

ANT. COMP. 

28.0 9.5 T71045% 7 | Pk oencee 

15.0 3.0) 45 ee L112, L108, L104 

28.0 3.07 a] eee C119, C110, and 

ANT. COMP. 

12 



SECTION VI 

DETAILED TROUBLE-SHOOTING PROCEDURES 

16. General 

If the receiver was aligned properly in accordance 

with the procedure outlined in section V, and ap- 
pears to be in good working order, this section may 

be omitted and the equipment submitted to final 
testing as outlined in section VII. The procedure 

detailed in this section is to be utilized in isolating 

any defect in the equipment to a definite stage. As 
an aid to isolating the defective stage and the 
defective part within the stage, this section in- 
cludes information on the following: tube testing, 

power-supply testing, method of locating a defec- 

tive stage through signal substitution, voltage and 

resistance analysis, and method of location of de- 

fective part or parts within a stage. This section 
also includes instructions on refinishing, moisture- 

proofing, and fungiproofing. 

17. Tube-Testing and Power-Supply 
Testing 

Although the tubes have been tested previously, 

they should now be tested again as described in 

paragraph 10. Since the tubes may have become 
defective during operation, any defective tube 

should be replaced. Check the input and output of 

the power-supply section as outlined in paragraph 

11. The purpose of making this test at the present 

time is to make certain that the correct power sup- 

ply is present for the signal substitution procedure 
that is used for isolating a defective stage. 

18. Signal Substitution 

Localize the trouble to a specific stage by means of 

signal substitution. Sometimes signal substitution 

may be eliminated by the following short cut: 

Turn the set on, and after the tubes have warmed 

up, touch each control grid in the voice section 

with an insulated screw driver. Be careful to touch 

only the control grid. Begin with output tube 

V107 and work back to input tube V101. Ifa click- 

ing or humming noise is heard in the speaker, the 

stage is usually in operating condition. When no 

sound is produced, the trouble generally lies be- 
tween the last tube which produced a sound and 

the first one that did not. If the above procedure 

fails to isolate the defective stage, follow the pro- 
cedure below for signal substitution. 

a. Set the control switches on the equipment as 
follows: the POWER switch at ON; the BFO 

switch at OFF; the AVC-MAN. switch at MAN.; 

the SELECTIVITY switch at BROAD; the A. F. 
GAIN control for maximum gain; the band switch 

at BAND 1, and the tuning control for 1.55 mc. 

b. Connect either an a-c VIT'VM or an output 

meter with an input impedance of 4,000 ohms to 

socket J103. All measurements are taken in the 
indicator circuit because the equipment is pri- 

marily designed for indication. 

c. Connect the signal generator to terminals B 

and C of the ANTENNA INPUT socket J101. 

(See fig. 27.) Insert a 0.01-microfarad (mf) ca- 

pacitor between the positive lead of the signal 

generator and the terminal. 

d. Adjust the signal generator to a frequency of 

1.55 mc and an input of 2.0 microvolts 30 percent 

modulated with 400 cycles per second. 

é. Adjust the SENSITIVITY so as to obtain an 

output of 15 volts on the VIVM or output meter 

connected to socket J103. If it is impossible to 

secure an output of 15 volts it is permissible to in- 

crease the input to 2.5 wv. A properly aligned re- 

ceiver should not require any greater input. 

f. If the correct reading is obtained with the 

correct input, it is not necessary to check any 

further, as this is a clear indication that the equip- 

ment is in good working order. If it is impossible to 

obtain the correct reading with the correct input, 

then proceed to substitute the signal in the suc- 
cessive stages as outlined below. The stage im- 

mediately preceding the first stage from which 

the proper response is obtained (indicated by 

specified change in output voltage) is the stage 

in which the trouble occurs. The defect should be 

further localized by checking the individual re- 

sistors, capacitors, and tube socket values as 

shown in section VIII, and figures 10 and 26. 

g. Connect the signal generator ground lead to 

the chassis of the equipment and the positive lead 

to pin No. 4 (the grid) of tube V101. Because of 
the transformer effect of coil L101, the output 

reading should decrease, making it necessary to in- 

13 



crease the input voltage from the signal generator 

in order to register a 15-volt output on the 

VTVM. If the output remains the same for the 

same input, the trouble lies in coil L101 and it 
should be checked for a short between primary 

and secondary windings. 
h. Connect the positive lead of the signal gen- 

erator to pin No. 4 (the grid) of tube V102. The 

output voltage should decrease. In order to register 

15 volts on the VIT'VM, a much higher input volt- 

age should now. be necessary. 
7. Connect the positive lead of the signal gen- 

erator to pin No. 8 (the grid) of tube V103. The 

output voltage should decrease. In order to register 

the same output as in the previous stages a much 

higher input voltage should now be required. 

7. Adjust the signal generator to a frequency 

of 455 kilocycles (kc), the intermediate frequency 

of the equipment. Connect the positive lead of the 

signal generator to pin No. 5 of tube V103. The 

input voltage required to produce the output of 15 

volts on the VTVM should be approximately the 

same as that required at pin No. 8 of the same 

tube. Before connecting the signal generator to pin 

No. 5, remove the heterodyne-frequency oscillator 

(h-f-o) tube VIII. The heterodyne-frequency oscil- 

lator must remain out for all succeeding steps and 

the frequency of the signal generator must be kept 

at 455 kc. 
k. Connect the positive lead of the signal gen- 

erator to pin No. 4 (the grid) of tube V104. At this 

point it may be possible to obtain the 15-volt read- 

ing on the VI'VM with a decreased voltage input 

from the signal generator. 

l. Connect the positive lead from the signal 

generator to pin No. 4 (the grid) of tube V105. It 

should now be necessary to use a very much in- 

14 

creased output from the signal generator to secure 

the necessary 15-volt output at the VT VM. 

m. Repeat all the steps outlined in (a) through 
(m) above, for each of the other three bands. The 
frequency fed to the grids of tubes V101, V102, 

V103, and to the ANTENNA INPUT must be: 

3.2 kc for BAND 2; 6.8 kc for BAND 3; and 15 

ke for BAND 4. 

19. Voltage Analysis 
Figure 10 shows the voltage readings from socket 

pins to chassis (except where otherwise indicated) 

as measured by a VI'VM. Variations of more than 

10 percent generally indicate either a defec- 

tive circuit or tube. Measurement of the socket 

voltages is a convenient method of checking the 

operation of the equipment. When the voltage 

reading deviates from the value given in figure 10 

by more than the permissible variation, proceed 

with a resistance check of the socket. (See par. 20.) 

If the resistance deviates by more than the per- 

missible variation, check the individual resistors 

and capacitors by referring to the appropriate 

stage diagram. (See sec. VIII.) 

a. Receiver connected to an input of 117 volts, 

60 cycles alternating current. 

b. All tubes in their sockets. 

c. The A. F. GAIN control set at 10. 

d. The SENSITIVITY control set at 8. 

e. The DIM control turned clockwise as far as 
it will go. 

f. The ANT. COMP. control set at 10. 

g. The BFO switch set at OFF (except when 

taking readings at the socket of tube V108). 

h. The AVC-MAN. switch set on MAN, 

2. The band switch turned to BAND 2. 

j. The tuning dial set at 4.5 mc. 
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20. Resistance Analysis 
Figure 10 shows the resistance readings taken at 

the tube socket pins. Variations of more than 10 

percent call for a complete point-to-point circuit 

check of the associated stage in accordance with the 

applicable stage diagram in section VIII. Discon- 

nect the receiver from the power source and re- 
move all tubes and pilot lights before making these 

measurements. 

C152 C153 <CI54(CI55 

ci58 

Ci2i 

Ciil 

C124 CI73. CI34.—sC 172 Cl27 

21. Locating Defective Part 
If any of the preceding tests in this section points 
to a defective stage or section in the receiver, it will 

be necessary to locate the defective part by testing 

each capacitor and resistor in the stage to deter- 

mine if it is shorted or open. Use a capacitance 
tester and ohmmeter for these tests. A circuit 

diagram of each stage showing the rated values of 

each part appears in section VIII. Figures 11 and 

: X104 
| Ci33 cise ci26ci2g f 

Figure 11. Radio Receiver BC-1147-(*), bottom view showing 
location of capacitors. 
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12, which show the location of the resistors and _ tive and continue testing other parts in the circuit. 

capacitors in the receiver, may be used to help 

locate the parts in the defective stage. Remove 

and replace any parts which are found to be defec- testing. 

Often more than one part in a stage becomes 

defective, and much time will be saved if all are 

checked before submitting the equipment to final 

Figure 12. Radio Receiver BC-1147-(*), bottom view showing 
location of resistors. 
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22. Refinishing, Moistureproofing, and 
Fungiproofing 

a. PAINTING AND REFINISHING. Where the 
finish on the case has been badly scarred or dam- 

aged, the repairmen may easily touch up the bared 

surface of the case by the following simple method 

to prevent rust and corrosion. 

(1) Remove all rough spots using #0000 sand- 

paper, and clean the surface down to metal, ob- 

taining a bright smooth finish. 

Caution: The use of steel wool, while it does 

permit quick removal of the rust, is not recom- 

mended. The use of steel wool allows small parti- 

cles of the metal to enter the case and damage the 

equipment by causing internal electrical shorting 

or grounding of circuits. 

(2) Rust must be removed from the case by 
first cleaning the corroded metal with dry-cleaning 

solvent (SD). In severe cases, it may be neces- 

sary to use dry-cleaning solvent (SD) to soften up 

the rust and then follow by using sandpaper until 
all the rust is removed. 

18 

(3) Touch up small parts by applying paint with 

a small brush. Where the case has so many scars 

and scratches as to warrant repainting, remove the 

chassis from the case and spray-paint the entire 

case. The paint applied shall be of the quality 

authorized by existing regulations. 

(4) Accomplish the above procedures in ac- 

cordance with accepted shop practices. 

b. MOISTUREPROOFING AND FUNGIPROOFING. 

Apply moistureproofing and fungiproofing varnish 

to repaired connections and all parts from which 

the coating was removed. If more than 6 months 

have elapsed since moistureproofing and fungi- 

proofing varnish was last applied, repeat the entire 

process in accordance.with TB Sig 13, Moisture- 

proofing and Fungiproofing Signal Corps Equip- 

ment. Moistureproofing and fungiproofing treat- 

ment must be repeated after each alignment of the 

receiver or after any soldering operation. 



SECTION VII 

FINAL TESTING 

23. General 

After repairs have been completed on the equip- 
ment and it has been moistureproofed and fungi- 

proofed, final tests must be made to ascertain that 

the equipment is in proper condition for tactical 
use. The purpose of this section is to provide the 

procedure for making these final tests. Paragraphs 

24 to 34, describe the test procedure in detail. 

OUTPUT 
METER 

J103 RADIO 
‘ 

SHIELDED CABLE 
Bees wi oor sae ee 7\ 68 é RECEIVER 

GENERATOR | [ta se U g {viol 

Lares 

TLIITI2-S 

BC-1147-(«) 

Figure 13. Radio Receiver BC-1147-(*), test set-up. 

AUDIO 
OUTPUT 

24. Test Conditions 
a. ALIGNMENT CHECK. Although the equip- 

ment was aligned during the repair procedure, re- 

check the alignment in accordance with para- 
graphs 13, 14, and 15. 

b. Test SET-UP. For all tests in this section 

make connections in the following manner: 

(1) Connect the positive lead from the signal 

generator to terminal B of socket J101 through a 
68-ohm noninductive resistor. Connect the shield 

of the signal generator positive lead to terminal A 

of socket J101 (ground). If the signal generator has 

a negative lead, connect it through a 68-ohm non- 

inductive resistor to terminal C of socket J101. If 

the signal generator does not have a negative lead, 

connect a 68-ohm noninductive resistor between 

the shield and terminal C of socket J101. 

(2) Connect the positive lead of a d-c VT VM to 
terminal C of socket J103, and connect the neg- 

ative lead to terminal A of socket J103. Maximum 

deflection on this VT VM indicates resonance. 
(3) Connect an output meter with 4000-ohm 

impedance or an a-c VTVM to jack J102 
(PHONES) with phones connected. 

c. SIGNAL-TO-NOISE RATIO. To obtain a sig- 

nal-to-noise voltage ratio of 10 to 1 adjust the 

receiver as follows: 

(1) Tune signal generator and receiver to the 

same frequency. Adjust the ANT. COMP. control 
for maximum output. 

Note. It is necessary to adjust the ANT. COMP. control 
for maximum output at each new frequency setting. 

Adjust the signal generator output to approxi- 

mately 5 uv with the signal 30 percent modulated 
at 400 cycles. 

(2) Turn the signal generator off and adjust the 
SENSITIVITY control on the receiver to obtain 
0.38 volts output on the a-c VITVM. This is the 

standard noise level of the receiver. 

(3) Turn on the signal generator and adjust the 

signal generator output control until a reading of 

3.8 volts is obtained on the VITVM connected to 

the receiver output. This is considered standard 
output. 

(4) Always set for standard noise with the 

SENSITIVITY control and for standard output 

with the signal generator output control. 

(5) If it is not possible to obtain this 10 to 1 
ratio, there is. too much noise in the receiver. 

Check the line filter capacitors, and capacitors 

C169, C103, C170, and C171. Inspect switch ‘con- 

tacts, tube pins, and socket contacts for poor con- 

nections. Replace tubes one at a time. Micro- 

phonic or gaseous tubes may cause excess noise. 

25. M-C-W Sensitivity Test (Broad) 
a. CONTROL SETTINGS. (1) Set the ANT. 

COMP. control for maximum output. 

(2) Set the BFO switch on OFF. 

(3) Set the A.F. GAIN control for maximum 
gain. 

4. Set the SELECTIVITY switch on BROAD. 
b. PROCEDURE. Tune receiver to resonance 

and adjust receiver for signal-to-noise ratio of 

10 to 1 (par. 24c) at each of the following fre- 

quencies: 

(1) BAND 1—1.55 and 3.0 mc. 
(2) BAND 2—3.2 and 6.4 mc. 
(3) BAND 3—6.8 and 13.6 mc. 
(4) BAND 4—15.0 and 28.0 mc. 
c. TEST Limits. The maximum signal gen- 

erator inputs required to give 3.8 volts output 

from the receiver should be no more than the 
following: 
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(1) 2.5 uv for BANDS 1 and 2. 

(2) 2.0 uv for BAND 3. 
(3) 4.0 nv for BAND 4. 

26. M-C-W Sensitivity Test (Sharp) 
a. CONTROL SETTINGS. Same as paragraph 

25a except set SELECTIVITY switch at SHARP. 

b. PROCEDURE. Tune receiver to resonance 

and adjust receiver for signal-to-noise ratio of 

10 to 1 (par. 24c) at each of the following fre- 

quencies. 

(1) BAND 1—2.2 mc. 

(2) BAND 2—4.5 mc. 
(3) BAND 39.8 mc. 

(4) BAND 4—22.0 mc. 
c. TEST Limits. The maximum signal gen- 

erator inputs required to give a 3.8-volt output 

from the receiver should not exceed the following: 

(1) 2.5 uv for BANDS 1, 2, and 3. 

(2) 6.0 uv for BAND 4. 

27. C-W Sensitivity Test 

a. CONTROL SETTINGS. (1) Set the BFO at ON. 
(2) Set the A. F. GAIN control at maximum. 

(3) Set the ANT. COMP. control at maximum 

output. 

(4) Set the SELECTIVITY switch on SHARP. 

b. AUDIO SENSITIVITY. (1) Procedure. Tune 
receiver to resonance, and adjust BFO trimmer to 

give 400 cycles audio output. Adjust receiver for 

signal-to-noise ratio of 10 to 1 (par. 24c) at each of 

the following frequencies. 

(a) BAND 1—2.2 mc. 

(6) BAND 2—4.5 mc. 

(c) BAND 3—9.8 mc. 

(d) BAND 4—22.0 mc. 
(2) Test limits. The maximum signal gener- 

ator inputs required to give 3.8 volts output from 

the receiver should not exceed the following: 

(a) 1.5 wv for BANDS 1, 2, and 3. 
(b) 3.6 pv for BAND 4. 

c. INDICATOR SENSITIVITY (1) Procedure. Tune 

the receiver to resonance at each of the frequencies 

specified in 6(1) above. Turn off the signal gen- 

erator and adjust the SENSITIVITY control to 

give 1.5 volts output on the VITVM connected to 

socket J103. Turn on the signal generator and 

adjust the signal generator output to give 10.5 

volts on the VT VM. 

(2) Test limits. The maximum signal generator 

inputs required to obtain 10.5 volts output on the 

VTVM should not exceed the following: 
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(a) 2 uv for BANDS 1, 2, and 3. 

(b) 2.5 pv for BAND 4. 

28. Image Ratio Test 
a. CONTROL SETTINGS. (1) Set the ANT. 

COMP. control for maximum output. 

(2) Set the BFO in OFF position. 

(3) Set the A. F. GAIN control for maximum 

gain. 
(4) Set.the SELECTIVITY switch at BROAD. 
b. PROCEDURE. Set the signal generator at 

each of the frequencies specified in c below, and 

adjust the output to feed into the receiver 5 uv 

for BANDS 1, 2, and 3 and 10 uv for BAND 4. 

Modulate the carrier 30 percent with 400 cycles at 
the test frequency. ‘Tune the receiver to resonance. 

Set the SENSITIVITY control to give 10 volts 

output on the VITVM connected to socket J103. 
Adjust the A. F. GAIN control to give 1.2 volts © 
output on the meter connected to the PHONES 
jack. Without changing the receiver control set- 

tings, tune the signal generator to image frequency 

and increase the signal generator output to give 1.2 

volts output. on the meter connected to the 
PHONES jack. The ratio of the input voltage re- 
quired at the image frequency to produce a receiver 

output of 1.2 volts to that required to produce the 

same output at the specified frequency should be 

greater than the limits specified in ¢ below. 

c. TEST FREQUENCIES AND TEST LIMITs. 

Signal Image 
BAND frequency (mc) frequency (mc) Image ratio 

1 3.0 3.91 30,000/1 

2 6.4 7.31 * 280/1 

3 13.6 14.51 400/1 

4 22.0 22.91 100/1 

4 28.0 28.91 100/1 

29. I-F Rejection Ratio Test 
a. CONTROL SETTINGS. (1) Set the ANT. 

COMP. control for maximum output. 

(2) Set the BFO switch on OFF. 
(3) Set the A. F. GAIN control for maximum 

gain. 

(4) Set the SELECTIVITY switch on BROAD. 
b. PROCEDURE. Set the signal generator at 

1.55 mc. Adjust signal generator output to feed 

into the receiver 5 uv for BANDS 1, 2, and 3 and 

10 wv for BAND 4. Modulate carrier 30 percent 

with 400 cycles. Set SENSITIVITY control to 
give 10 volts as measured on the VT VM in socket 



J103 and adjust the A. F. GAIN control to give 

1.2 volts output on the meter connected to the 

PHONES jack. Without changing the receiver 

control settings, tune the signal generator to i-f 

frequency, and increase the signal generator output 

to give 1.2 volts receiver output on the meter con- 
nected to the PHONES jack. 

c. TEST Limits. The ratio of the voltage input 
required at the i-f frequency to produce a receiver 
output of 1.2 volts to that required to produce the 

same output at 1.55 mc should be greater than 

100,000 to 1. Repeat this test at 3.3 mc, 6.8 mc, 

‘and 15 mc. 

30. I-F Selectivity Test 

a. CONTROL SETTINGS. (1) Set band switch on 

BAND 1. 

(2) Set tuning dial at 2.5 mc. 

(3) Set ANT. COMP. control at 5. 

(4) Set BFO switch on OFF. 

b. PROCEDURE. (1) Sharp selectivity. With the 

SELECTIVITY switch in the SHARP position, 
adjust the signal generator output to 2.0 millivolts. 

Modulate carrier 30 percent with 400 cycles at 1-f 

frequency, 455 + 1 kc. Set SENSITIVITY control 
to give an indicator reference level of 15 volts 

measured on the VITVM connected to socket J103. 

Adjust A. F. GAIN control to give an a-f reference 

level of 1.2 volts on the meter connected to the 

PHONES jack. Without changing the receiver 

control settings, increase the signal generator out- 

put to 2 times, 10 times, 100 times, and 1,000 times 

the original input. At each different input, vary 

the signal generator frequency above and below 

the resonance frequency and find the two. fre- 

quencies where the receiver output on the VTVM 

connected to socket J103 is again 15 volts. The 

difference between these two frequencies is the 

bandwidth. Find, also, the two frequencies at 

which the output on the meter connected to the 

- PHONES jack is again 1.2 volts. The bandwidths 

should be within the limits specified in c below. 

(2) Broad selectivity. Repeat the test in 6(1) 

above, with the SELECTIVITY switch in the 

BROAD position but without changing the setting 

of the SENSITIVITY control. 

c. Test Limits. The bandwidths should be 

within the limits specified below. 

Input Bandwidth, sharp Bandwidth, broad 

My min (ke) max (ke) min (ke) max (ke) 

4. theby 3.0 5.0 25 

20 4.0 6.5 9.0 13.0 

200 9.5 14.0 WS 24.0 

2,000 17.0 27.0 28.0 38.0 

31. Audio Fidelity Test 
a. PROCEDURE. Set the signal generator at 2.5 

mc and adjust the signal generator output control 

to feed a 5 pv signal from the signal generator into 

the receiver. Modulate this signal 30 percent with 

400 cycles. Set the receiver SELECTIVITY 

switch in the BROAD position and tune the re- 

ceiver to resonance at 2.5 mc. Adjust the SEN- 

SITIVITY control for an indicator output voltage 

of 15 volts on the VIVM connected to socket 

J103, and the A. F. GAIN control for an a-f output 
of 1.2 volts on the meter connected to the 

PHONES jack. Vary the audio frequency of the 

signal generator modulation and note the output 

voltage on the meter connected to the PHONES 

jack when the modulation is 150, 400, 800, 1,000, 

and 1,500 cycles per second. 

b. Test Limits. The output voltage should 

not exceed 3.548 at any frequency between 150 

and 2,500 cycles. 

32. Tuning Dial Calibration Test 
a. PROCEDURE. Set the SELECTIVITY 

Switch in the SHARP position. Set the signal gen- 

erator at the frequencies specified in b below, and 

verify the accuracy of the frequency calibration 

of the signal generator with Frequency Meter Set 

I-129-(*). Check the accuracy of the tuning dial 

calibration at the specified frequencies by tuning 

the receiver for maximum deflection on the VIVM 

connected to socket J103. The difference between 

the frequency of the signal generator and the 

receiver setting at which maximum deflection 

occurs is the dial calibration error. The dial cali- 
bration error divided by the signal generator fre- 

quency is the dial calibration error percentage. 

b. TEST FREQUENCIES. 

BAND 1 (me) | BAND 2 (me) | BAND 3 (me) | BAND 4 (me) 

1.5 3.1 6.6 14.0 
ae9 4.0 8.0 18.0 
2.3 5.0 10.0 22.0 
2.7 6.0 12.0 26.0 
3.1 6.6 14.0 30.0 
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c. TEST Limits. The dial calibration must be 
accurate within 0.6 percent at all points on the dial 

scale for BANDS 1, 2, and 3 and within 1 percent 
at all points for BAND 4. 

33. A-V-C Characteristics Test 

a. CONTROL SETTINGS. (1) Set BFO switch at 
OFF. 

(2) Set A. F. GAIN control for maximum gain. 

(3) Set ANT. COMP. control for maximum 

output. 

(4) Set SELECTIVITY switch on SHARP. 
(5) Set band switch on BAND 2. 
(6) Set tuning dial at 5 mc. 

(7) Set AVC-MAN. switch on MAN. 
b. PROCEDURE. Tune receiver to resonance 

using VTVM connected to socket J103 as reso- 

nance indicator. Turn off the signal generator and 

adjust the SENSITIVITY control to give 1-volt 

noise output on the VITVM connected to the 

PHONES jack. Turn on the signal generator and 

vary the input signal strength. Record the output 

voltage on the VITVM connected to socket J103 at 

signal inputs of 1,000 and 500,000 pv. 

c. TEST Limits. The voltage output on the 

VTVM connected tosocket J103 at 500,000 uv input 

should be 42 + 8 volts, and the ratio between the 
voltage output at 500,000 uv and that at 1,000 pv 

should be no greater than 3.162. 

34. Operational Test 
Put the cover plate on the receiver and fasten the 
screws. Connect a suitable antenna to the receiver. 
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Place the receiver on a felt or rubber pad. Connect 
receiver to an a-c power source and turn POWER 
switch ON. 

a. Tune the receiver to a voice-modulated 
transmitted signal in the BAND 1 frequency 

range. Listen to the output from the loudspeaker. 
The receiver signal should be clear and under- 

standable under all conditions. Tap the receiver 
lightly with a padded mallet and listen for cutting 

off of signal or noise that might be due to loose 
contacts or microphonic conditions. 

Caution: Do not strike the receiver forcibly. 

Tapping is sufficient. Plug headset in the PHONES 
jack and listen to signal. 

b. Repeat procedure as given in @ above, on 
each band. 

c. Rotate the ANT. COMP., SENSITIVITY, 

and A. F. GAIN controls as far as they will go in 
each direction. Controls should turn easily and 
smoothly and cause a regular variation in receiver 

output. Listen to the received signal with the 

SELECTIVITY switch on both BROAD and 
SHARP and the AVC-MAN. switch on both 
AVC and MAN. Rotate DIM control. The tuning 

dial light should dim gradually. 

d. Turn BFO switch ON. Listen to a c-w signal, 

Turn BFO ADJ. and the frequency of the beat 
note should vary gradually. 

e. Check operation of the indicator circuit by 

presence of a voltage reading on the VTVM con- 

nected to socket J103. 



SECTION VIII 

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA 

35. First R-F Amplifier Stage (fig. 14) 
a. SPECIAL CIRCUIT FEATURES. The r-f volt- 

ages enter the receiver at antenna input socket 

J101 and are fed to the first tuned r-f transformer 

coil which is L101 for BAND 1, L102 for BAND 2, 

L103 for BAND 8, or L104 for BAND 4. It is the 

purpose of the band switch $101 to determine into 

which of the transformer coils the r-f voltages 

will be fed. From the first tuned r-f transformer the 

voltages are then impressed on the control grid 

(pin No. 4) of V101, the first r-f amplifier tube. 

Grid bias for tube V101 is supplied by the voltage 

drop across cathode resistor R101. The output 

voltage of the tube appears across the primary of 

the second r-f transformer. 
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VIO} 

JAN-6SH7 

ANTENNA INPUT FIRST R-F 
JIOl 

TO PIN 4 
OF VT 102 

(AVC) 

clo4 Ccloé6 
0.01 foxe}| 

100 O 0.0 Q.(APPROX) at le 

6V AC 1.5V D-C 
{(APPROX)O.0N 1000 NOTES 

0.0V I65V D-C % 4-17 MMF IN RADIO RECEIVER BC-II47-A bis as oP 
oon OO) 4-40MMF IN RADIO RECEIVER BC-Il47 eee. S107) 
245VD-C 0.0V Otovue, PINE 1OM 

O@2z2500n 0.0. @ act Banvs 

VOLTAGE MEASUREMENTS RESISTANCE MEASUREMENTS 
1. ALL MEASUREMENTS TO CHASSIS WITH 7. DIM CONTROL FULL CLOCKWISE. !1.DISCONNECT POWER INPUTS OF ALL 

ELECTRONIC VOLTMETER. 8. SELECTIVITY ON SHARP. UNITS FROM SOURCE OF POWER. 

2.REC INPUT II7-V,60 CYCLE. 9.BFO SWITCH OFF (EXCEPT FOR ViIO8). 2. ALL TUBES AND PILOT LIGHTS REMOVED. 

3.ALL TUBES IN SOCKETS. 10. AVC-MAN. ON MAN. 3. MEASUREMENTS TO CHASSIS EXCEPT AS 

4.RECEIVER CONNECTED, POWER SWITCH ON. (1. BAND SWITCH ON BAND 2. NOTED, USING VOLT-OHMMETER. 

12. RECEIVER DIAL AT 4.5 MC 
TLII7I3-S 

S.A-F GAIN CONTROL AT MAXIMUM 

6.SENSITIVITY CONTROL AT 8. 13. ANT. COMP FULL CLOCKWISE 

NOTE: + 1S SYMBOL FOR FIXED CAPACITOR 

ES 1S SYMBOL FOR VARIABLE CAPACITOR 

Figure 14. Radio Receiver BC-1147—(*), first r-f amplifier stage. 
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b. PARTS DATA FOR FIRST R-F STAGE. 

Function 

Ref. Signal Corps , 
Symbol stock No. Name of part and description 

COAT 8DE2335V A4...... CAPACITOR, variable: 4 gang; 235.4 mmf. per section; 
section A. 

GIOT Be) SDE2335 Vi AAs CAPACITOR, Parable. a gang: - 235. ay es per seeeriont 

SSE TION. bes ele ts st eg ae YAR eile hen By eS 

C102... 3D9040V-11._.... CAPACITOR, variable: 4 to 40 mmf; air. 

(BC- 
114:7)* 

C102... | 3D9017VE8.......| CAPACITOR, variable: 17 mmf; miniature (same as C163) 

(BC- 
1147-A)* . 

C103.......| 3DA100-108.2 ._| CAPACITOR: 0.1 mf+10%; 600 v dc; paper; oil impreg- 
nated; type X DRBMW6, or equal (same as C113, C122)... 

C104. | 3DA10-170.1..._.}| CAPACITOR: 0.01 mf; -—20% +60%; 400 v dc; paper; 
moulded bakelite; type IDM, or equal (same as C105, 

C106, C112, C114, C115, C121, C123, C151, C165, C601, 
CEO Testy ses Sis aM 2! oo tapeae remanent 2) Yin tr. 

GrObeee ASD ATO—170 teen: CAPACTLOR: sameias Cl04aa xt ah ae eS 

206220) SDAT0-170. 1s | “CAPACITOR: same.as C104: .220 0 a ee 
C107.......| 3D9025V-25.2 _.| CAPACITOR, variable: 4 to 25 mmf; air-trimmer (same as 

Ci OOPOT OCT SCLa2t GI54) i ore Ree ee eet 2 

C108....__| 3D9025V-25.1 __| CAPACITOR, variable: 4 to 25 mmf; air-trimmer (same as 
COR Tie Gl PO" C Rasy C155) arte es ea 2 Aes oy 

Sige SL002S V5 405) CAPACITOR* sameras. C107.) oe 

C110_..._| 3D9025V-25.1 __| CAPACITOR: same as C108... 3 
Cll1_.____| 3DA30-15.........| CAPACITOR: 0.03 mf ++ 30% 10%: 100 1 Vv de: ‘tabular; 

paper type S—7-11 (same as C120, C130)_...000 

170. | 13K 2005024... CAPACITOR: 5 mmf + 20%; 500 v dc; mica; type 5WLS, 
or equal (same as C171)... baer i E 

iiotee OW ZO0D024 we CAPACITOR: same as C170... Patients a 5 ery es ele ak ea ae 

126) Nees s 2LS61 3 eee RECEPTACLE: AN-3102-22-2S; 3 contact..........-.---.-----.-. 

L101 3C301-As ses ONES a OE Sie eaaas OL) 2" ea OO 2s, i ae 0 em 

L102 3C301-3 ere racer re cele ah 4 Vie ons os eaten AR he aS, 

L103 3C301-5 (SS) ATS ee a A ose Aa MOG eer 

PO see SC30T-6 2 oe COP RE Arr at ee ell AO ree I a oh eae 
E05: 223 SE 1OSt Ke. ae ROWE Lain ieee See ee ee ee ee 

106.22 ~ 3C1084K-1. COTE Sr-t- am prasad)... i ar aaa e reene ee as a) 

TelO Fore oO C LOS4K 225 aie. COO GS TT vee 0g eke oa CRI TIN dE SC RU ae e lin he NEI Crate 

felOSst eee OOLOSA K-32. AS OUT Rea Dy tee eee 2 Pal LO re eek wl Sry ote Orient ee 

RAO ee oe | SZ6010-39.0 es RESISTOR: 100 ohms; + 5%; 4 watt; insulated type 504, 

or equal... a SUE RE tay Mieeit peal Bese eA aL 

Rie 8) SZ6680R49.3 RESISTOR: . 30, 000 ohms; + 5%: 1 watt; insulated; type 
BiG wOtecdiaiererera 0 2 San he Peete oS ge ENG 

R104.__._.| 3Z6220-3...___| RESISTOR: 2200 ohms; + 10%; 4 watt; insulated; type 
504, or equal (same as R111, R117, R129, R134). 

R105... | 3Z6033-13._......| RESISTOR:330o0hms; + 10%; 4 watt; insulated; type 504, 
or equal (same as R112)... 5 aes 

R07... | 3Z6610-67._ RESISTOR: 10,000 ohms; + 10% %3% ‘watt: insulated: wees 
504, or equal (same as an 1a) Wt 28 eM Be aa Tope ae aN Pe 

= Ee BZ9500.65 48.28. SWITCH: ceramic wafer; type H (per FTR spec. F- 
36334-1) (same as $102, S103, S104, $105) _..._ 

SO2 He. BL9550 Orme SWibE@Hepsamerasiol O bas pee tg oe a ea A he ee eae 

S103 mere BL9550; Ores eet. SWIRECE Seamer as Gl Ol verre Dies) | Chee tee ies eee ge 

wot) 5 TS fe 7-r CoNST s W SRen TRGB NSO SEie- pentode. 006 Shen Ue lye St 

First r-f tuning. 

Second r-f tuning. 

Antenna compensator. 

Antenna compensator. 

First r-f cathode bypass. 

Cathode bypass. 

First r-f screen bypass. 

First r-f plate bypass. 

Second r-f band 1 trimmer. 

Second r-f band 2 trimmer. 

Second r-f band 3 trimmer. 

Second r-f band 4 trimmer. 

Second r-f a-v-c bypass. 

| R-f tracking. 

R-f tracking. 

Antenna input connector. 

Band 1, first r-f. 

Band 2, first r-f. 

Band 3, first r-f. 

Band 4, first r-f. 

Band 1, second r-f. 

Band 2, second r-f. 

Band 3, second r-f. 

Band 4, second r-f. 

| First r-f amplifier cathode. 

First r-f amplifier screen. 

First r-f amplifier plate. 

| Gain equalizer. 

A-v-c filter. 

Band change, first r-f amplifier 

primary. 

Band change, first r-f amplifier 

secondary. 

Band change, second r-f am- 

plifier primary and secondary. 

First r-f amplifier. 

*Applies only to model indicated. 
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36. Second R-F Amplifier Stage (fig. 15) 
a. SPECIAL CIRCUIT FEATURES. The r-f voltage 

from the secondary of the second rf transformer is 

impressed on the control grid (pin No. 4) of tube 
V102, the second r-f amplifier tube. Grid bias for 
the tube is supplied by the voltage drop across 

cathode resistor R108 and variable resistor R106 

which is the SENSITIVITY control. In addition 
to varying the gain at the second r-f amplifier, the 

SENSITIVITY control also varies the gain of the 

mixer and first i-f amplifier stages by varying the 

VT 102 

JAN -6SK7 
(VT-117) 

SECOND R-F 

8 
nas 

TO S103 4 
FRONT 

“NA 
7 

R108 
180. 

Cll 

0.0 

Cc 
O.! MF 

R106 
~ 10M 
VARIABLE 

SENSITIVITY 
CONTROL 

TORIIS B+ 

0.0V 
0.0V iom@) 
0.0 2256M@) 

6V AC 6.8V D-C 
(APPROX)O.ON 

0.0V TO 10,180N® 

0.0 : 
270V D-C 47M(@) 

@)2500M 

NOTE: > 1S SYMBOL FOR FIXED CAPACITOR 

x 1S SYMBOL FOR VARIABLE CAPACITOR 

cathode bias of the associated tubes. The gain of 

these stages is maintained essentially constant, at 

any given SENSITIVITY control setting, by the 

a-v-c bias applied to the grids through the asso- 

ciated transformer secondaries when the AVC- 

MAN. switch is on AVC. When this switch is on 

MAN. the i-f, mixer, and first i-f transformer 

secondaries are grounded. The output voltage of 

the tube appears across the primary of the mixer 

r-f transformer. 

VOLTAGE MEASUREMENTS 
|| ALL MEASUREMENTS TO CHASSIS 
WITH ELECTRONIC VOLTMETER, 

2. REG INPUT lI7-V, 60 CYCLE 
3. ALL TUBES IN SOCKETS. 
4. RECEIVER CONNECTED, POWER 
SWITCH ON. 
5. A-F GAIN CONTROL AT MAXIMUM 

SENSITIVITY GONTROL AT 8. 
DIM CONTROL FULL CLOCKWISE 
SELECTIVITY ON SHARP. 
BFO SWITCH OFF (EXCEPT FOR 

Vi08). 
. AVC-MAN. ON MAN. 

BAND SWITCH ON BAND 2 
RECEIVER DIAL AT 4.5 MG 
ANT COMP FULL CLOCKWISE 

RESISTANCE MEASUREMENTS 
1. DISCONNEGT POWER INPUTS OF ALL 
UNITS FROM SOURCE OF POWER. 
2. ALL TUBES AND PILOT LIGHTS 
REMOVED 

3. MEASUREMENTS TO CHASSIS EXCEPT 
AS “NOTED, USING VOLT—OHMMETER 

6. 

7 

8. 

TO GRID 
OF VT 103 
(PIN 8) 

TO S107 

NOTES 
@ TO vile, PINS 
@® ALL BANDS MAN 
@ ALL BANDS AVG 
© VARY SENSITIVITY CONTROL 

TLI7I4-S 

Figure 15. Radio Receiver BC-—1147-(*), second 1-f amplifier 
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b. PARTS DATA FOR SECOND R-F AMPLIFIER STAGE. 

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

CATS SDE2Z35V A4 =. CAPACITOR, variable: 4 gang; 235.4 mmf per section; 

SOCEM Ga be NE At) Be geome eee eS Mixer tuning. 
GIOIDE = 3DE235VA4.....-. CAPACITOR, variable: 4 gang; 235.4 mmf per section; 

SOCUIOEE De toc is) eed ee ia A ere Aes Oscillator tuning. 
C112 -_| 3DA10-170.1......!| CAPACITOR: 0.01 mf; -—20% +60%; 400 v dc; paper; 

moulded bakelite; type IDM, or equal. Second r-f cathode bypass. 
C13 -| 3DA100-108.2 ...| CAPACITOR: 0.1 mf;-+10%; 60 v dc; paper; oil impreg- 

nated; type XDRBMW6, or equal. 3. a ee Second r-f cathode bypass. 

lide 225) SDATO=170: en Ee CAPAGITOR: same as Cli 2g heels a es Second r-f screen bypass. 

Ao. 050 SWALO-170 een CABPAGT TOR: sameas Gligin we ce eh ey ie ee Second r-f plate bypass. 

C116... | 3D9025V-25.2 _.| CAPACITOR, variable: 4 to 25 mm‘; air-trimmer Mixer, band 1 trimmer. 

CAN gk 3D9025V-25.1 _.| CAPACITOR, variable: 4 to 25 mmf; air-trimmer._... Mixer, band 2 trimmer. 

(Oi heen SD SO25 Vv cee Oe NCLLOR tsametas:G ld Gees ose en eerie Sir Je Mixer, band 3 trimmer. 

ROO eeteees | 319025 V-7 5 lise @APACITORsameas Cll (amcor. es one Se ee Mixer, band 4 trimmer. 

C120. | 83DA30-15......0 CAPACITOR: 0.03 mf; +30% —10%; 100 v dc, tubular; 

Maver (VDOw= alt saa mere ap Ae ally Se ee Mixer, a-v-c bypass. 
L109. SC] 084 Kamae! (GLO) Bs es bas a lt ie! Cea Seah enone ate Le ee eee Band 1, mixer. 

EO *} SC1084K-1_ =. (COM G tas Te Ros RAR IGE co) Ree ate heat oe Wee Pe ees Band 2, mixer. 

Pele dese Php MPS ERIE ote) 8? LES ONG BN ot 1 te oe A ER le Ee Re RPC See eS A Band 3, mixer. 

al apes Oo LO SAIC eer OO Stet otis mans ra eS ee Seen ay Ie Seek) eae Band 4, mixer. 
R106 SAA EAS Ws vamiabe POTENTIOMETER: 10,000 ohms, +10%; 2 watts; type 

OP tapemi whi Rispecha4 0/45 lieu eae ele es R-f sensitivity. 

R108 _| 3Z6018-11____ | RESISTOR: 180 ohms, +5%; 4 watt; insulated; type 504, 

Sreduaiisamerms Pytialer: eae tre eed er ee Second r-f amplifier cathode. 
RTO retin 3Z664 7-1 RESISTOR: 47,000 ohms, +10%; 4 watt; insulated; type 

504 son eqiuiall(Samermschl 35). == eh Pe eee Second r-f amplifier screen. 

R111 3Z6220-35 ee RESISTOR: 2,200 ohms, +10%; 4 watt; insulated type 

ISIE sore ain [scl Meet at) te CN eRe DEN Rina a ee Second r-f amplifier plate. 
R112__ SZ6033-132o5 29 RESISTOR: 330 ohms, +10%; 4 watt; insulated; type 504, 

OE CG eal ae eee 2 se A a es ee Ue Gain equalizer. 
R113 3Z6610-57.. 2...) RESISTOR: 10,000 ohms, +10%; } watt; insulated; tyze 

LLG RON See afb Ea area, ee" RMR ad ty ee AAP See aoe A-v-c filter. 
Sie ce BLO 55002 ee SWAIRGEDyceram Cayaiens typeirlaten es: nti ier eee Band change, mixer r-f primary 

; and secondary. 

V102 SNL See TUBE: JAN-6SK7 (VT-117); pentode; 71-1099 (szme as 

V104, V105, V110) 

37. MIXER STAGE (fig. 16) 

a. SPECIAL CIRCUIT FEATURES. R-f voltages 

from the secondary of the mixer transformer are 

impressed on the control grid (pin No. 8) of tube 

V103, the mixer. Heterodyne-frequency oscilla- 

tions are impressed on another grid (pin No. 5). 

Grid bias for the tube is supplied by the voltage 

drop across cathode resistor R114 and the SEN- 

SITIVITY control R106. (See fig. 15.) The output 
voltage of the tube appears across the primary 

of the first i-f transformer. The function of the 
SELECTIVITY switch S106 is explained in 
paragraph 38 and figure 17. 
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V 103 

JAN-6SA7 

(VT-150) 
MIXER 

3 
i 

$104 Fa 4 
FRONT TO GRID OF 
SECTION V 104 (PIN 4) 

St I=-F 
ENA 

___ GANG CONN. 
TO $106 

RII4 oe 
1ig0n 

Cl2I 
001 
MF TO AVC (S107) 

TO R-F = C123 
SENSITIVITY O.0IMF 
CONTROL Bie B+ 

sae a TO VII3 (PIN 5) 
Lon? 158 VOLTAGE FO REGULATOR 

0.0V 

NOTES 
Q) To vil2, PINS 

-I7V DC O.0.M1aPPROX) (3) ALL BANDS MAN. 
© Coae te 240V (@) ALL, BANDS AVC 
ek Ne 2,5002(0) (5) VARY SENSITIVITY CONTROL 

@27M 

NOTE: at 
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ap 1S SYMBOL FOR FIXED CAPACITOR. 

VOLTAGE MEASUREMENTS 

1 ALL MEASUREMENTS TO CHASSIS 
WITH ELECTRONIC VOLTMETER. 

2 REC INPUT II7-Vv, 60 CYCLE. 
3. ALL TUBES IN SOCKETS. 
4. RECEIVER CONNECTED, POWER 

SWITCH ON. 
5. A-F GAIN CONTROL AT MAXIMUM. 
6. SENSITIVITY CONTROL AT 8. 

7. DIM CONTROL FULL CLOCKWISE. 
8. SELECTIVITY ON SHARP 
9. BFO SWITCH OFF 
vI08). 

10. AVG-MAN. ON MAN. 
1. BAND SWITCH ON BAND 2. 

12. RECEIVER DIAL AT 4.5 MGC. 
13. ANT. COMP FULL CLOCKWISE. 

RESISTANCE MEASUREMENTS 
\ DISCONNECT POWER INPUTS OF 

ALL UNITS FROM SOURCE OF POWER. 

o ALL TUBES AND PILOT LIGHTS 

REMOVED. 

of MEASUREMENTS TO CHASSIS EX— 

CEPT AS NOTED, USING VOLT-OHMMETER. 

(EXCEPT FOR 

TLUI7IS-S . 

Figure 16. Radio Receiver BC-1147-(*), mixer stage. 



b. PARTS DATA FOR MIXER STAGE. 

38. First I-F Amplifier Stage (fig. 17) 

_ @. SPECIAL CIRCUIT FEATURES. Voltages from 
the secondary of the first i-f transformer are im- 

pressed on the control grid (pin No. 4) of tube 

V104, the first i-f amplifier tube. Grid bias for the 
tube is supplied by the voltage drop across cathode 

resistor R119 and the SENSITIVITY control 

R106. (See fig. 15.) The output voltage of the tube 

appears across the primary of the second i-f trans- 

former system. The bandwidth or selectivity of the 

receiver is varied by changing the coupling capac- 

itance of the interstage i-f tuned circuits. (See 

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

C121.._..__| 3DA10-170.1..._.| CAPACITOR: 0.01 mf, -—20% +60%; 400 v dc; paper; 
molded bakelite; type 1DM, or equal......-.. 2 Mixer cathode bypass. 

C122_-.__| 3DA100-108.2 _.| CAPACITOR: 0.1 mf, +10%; 600 v dc; paper; oil impreg- 

nated; type XDRBMW6 or equals... 2.22 Mixer cathode bypass. 
lea oS DAL0-1 70.12 oh GAPACETOR:= same as Ci2dit es ee Oe Mixer screen bypass. 
(Gib h ae ae 3DA100-127:1 | CAPACITOR: 0.1 mf, +10%; 600 v dc; single section; 

paper, oil impregnated; Sprague type..........-.----- Mixer plate bypass. 
Reda 3K (010382201 -CAPACITOR: 0.01 mf, +5%; 300 v dc; mica; low loss; 

bakelite body; type 8LS-381; (same as C126, C127, C132, 

CSS AISA) 2oAG ls eee be erp. wth dees eet. tee First i-f coupling. 
igo SK 7010822082 CAPACITOR: same as C1254 oe Or ae 2 First i-f coupling. 
ee a7) SIC /OLOB220 8 GAPRACLTOR: same as: Cl2p 1 va... ald First i-f coupling. 
i Sree SP O10 ets CAPACITOR: 100 mf, + 2%; 500 v dc; silver mica; type 

5R, or equal (same as C129, C135, C136, C138, C160)... First i-f primary. 
lee ee OK 2010133. 2) CAPACITOR: same as‘ C128.0 ot nt eee he ane First i-f secondary. 
C130... | 3DA30-15._.......| CAPACITOR: 0.03 mf, + 30% -10%, 100 v dc; tubular; 

paper; type S—7-11. (same as C111, C120)... First i-f a-v-c bypass. 
hie ee SK OL0S226. ee CAPACITOR: 0.01 mf, + 5% 300 v dc; mica; (same as 

CCW ones ai eae meet 2 ke, Samm cae eR Oe oer Ceram First i-f coupling. 
PeliGue 279041 30 eas COIL: primary of first i-f transformer system... I-f amp. 

Alone le 2 ZO64 1228) ey 2.2 COIL: secondary of first i-f transformer system... I-f amp. 

Rae 3c} BSZ6018-1 1.02. RESISTOR: 180 ohms; + 5%; 4 watt; insulated; type 504 

OST ES UR NARS OF, ASEM As. Or, Aer thats Sage a Mixer cathode. 
Peaslenes Ht) SZ 6622=20 eee RESISTOR: 22,000 ohms, + 10%; 4 watt; insulated; type 

ous, oriequal (same:as RTA)... sy a nee oy Mixer injection grid. 

RidGeee. | 3Z6622-28.2.. = RESISTOR: 22,000 ohms, +10%; 1 watt; insulated type 

EES NOE CC UAL. oc a eRe ie eee Ne eee ots Mixer screen. 
Rete | SZ O2Z0B es = RESISTOR: 22,000 ohms, +10%; 3 watt; insulated type 

504s or eqttal (Same aSuRIOA) 204 ee ees Mixer plate. 

eh Sees et | OZ061 0-7 ore RESISTOR: 10,000 ohms, +10%; 4 watt; insulated; type 

ao47or, equal: (same-ad F107) 1.2 ae A er he a A-v-c filter. 
NAO eee JOSAT ates ose DWUBES JAN=-6SA7 (VE—150) ; converter. 25 eee Mixer. 

fig. 4.) The magnitude of the coupling capacitance 

determines the tightness of coupling and hence the 

bandwidth or selectivity of the stage. When the 
SELECTIVITY switch S106 is on BROAD the 
effective coupling capacitance is greater than when 
the switch is on SHARP. When the SELEC- 
TIVITY switch is on SHARP, the effective coup- 

ling capacitance is reduced by inserting capacitors 

C126 and C127 and C133 and C134 in series in the 

first and second i-f circuits respectively. Changing 

the selectivity does not affect the i-f tuning since 
the total tuning capacitance is the same for both 

settings of the SELECTIVITY switch. 
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V 104 

JAN-6SK7 
(VT-117) 

FIRST 1-F 

8 
: TO GRID (PIN 4) 

= TUBE V105 OF 
: 2ND I-F 

TO Lig 

) a 

7 = 

L120 
Cl 

01-01 

C134 
ALBICUs 0.OIMF 

GANG:;CONNS nae. ote 2 \ ee 
TO S106 

RiI9 | RIZO 
47001 56M 

C173 
0.01 MF 

VARIABLE * y 
SENSITIVITY 

CONTROL RIO6 TO GRID (PIN 4) 
TUBE VIIO OF 

Bt INDICATOR |-F 

NOTES 

@ To vil2, PINS 

MAN. 

Q) AVC 

470N 
TO 104700© 

VOLTAGE MEASUREMENTS 

1. ALL MEASUREMENTS TO CHASSIS 
WITH ELECTRONIC VOLTMETER. 

2. REC INPUT II7-V, 60 CYCLE. 
3. ALL TUBES IN SOCKETS. 
4. RECEIVER CONNECTED, POWER 
SWITCH ON. 

5. A-F GAIN CONTROL AT MAXIMUM. 
6. SENSITIVITY CONTROL AT 8. 
7. DIM CONTROL FULL CLOCKWISE. 
8. SELECTIVITY ON SHARP. 
9. BFO SWITCH OFF (EXCEPT FOR 

vio8), 
10. AVC-MAN. ON MAN. 
1. BAND SWITCH ON BAND 2. 
“12 RECEIVER DIAL AT 4.5 MG. 
13. ANT. COMP FULL CLOCKWISE. 

RESISTANCE MEASUREMENTS 

I. DISCONNECT POWER INPUTS OF 

ALL UNITS FROM SOURCE OF POWER. 

ral ALL TUBES AND PILOT LIGHTS 

REMOVED. 

3s MEASUREMENTS TO CHASSIS EX- 

CEPT AS NOTED, USING VOLT: OHMMETER. 

NOTE: a IS SYMBOL FOR FIXED CAPACITOR. 

© VARY SENSITIVITY CONTROL 

TLII7I6-S 

Figure 17. Radio Receiver BC-1147-(*), first i-f amplifier stage. 
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b. PARTS DATA FOR FIRST I-F STAGE. 

Ref. Signal Corps 
Symbol stock No. Name of part and description 

(225 jae 3DKA100-92.1...| CAPACITOR: 0.1-0.1-0.1 mf; +20%, 600 v dc; paper; 
oil impregnated; consisting of sections, A, B, & C (same 

AS Galsi7e Ca LbO eae: er eo eee Pas i eens Pee os 

(ise haa 3K7010322.........| CAPACITOR: 0.01 mf, +5%; 300 v dc; mica; lowless; 

bakehiteibotkys ty pers S35] Sat ate eee esa oe 

C1332" SEKA010322 5 alse A PAGCOR same as Clozaesee st er pe  Ga at 

(Cilsy Sao SI OLOS2o eta APA CI @ Re sameias Cls2nweateme ls Ace ier Whit ee ey 

C1s5 = pol<ZOLOI3S mas CAPACITOR: 100 mmf, +2%; 500 v dc; silver mica; type 
BIR MOGeQUual Ate Le ae nee A eee ee 

CISG ots. SKZOLOIs3 eee BI OAPACTLOR: samemasi Clo sae.) bk wee Se 

C173 He Ske7O0103222. = CARACIROR 0:0 limit 5957300 vadesmicae ee 

(al be eee 2Z9641.29___..... COIL: primary of second i-f transformer system... 

et Qian a 27964131 COIL: secondary of second i-f transformer system.................. 

RIO se, SBL6047 =p ee RESISTOR: 470 ohms, +10%; 4 watt; insulated; type 504, 

ire Ee pte TL ac BE EON Relig a Cc TERR Re A I ea aera Ure 

ele? (eee 3Z6656-3............. RESISTOR: 56,000 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R123, R126, R137 R139)... 

R121 Oe BYA a YA erke ne os RESISTOR: 4,700 ohms, +10%; 4 watt; insulated; type 
5047orequal Gameasinl 249 R138; RIZ2Vae se 

STOG2 tee 379550. 7. SWITCH: 4 circuit; 2 position; 1 wafer; type H.............._. 

V104 AGS Koja eae TUBE: JAN-6SK7 (VT-117); (same as V102, V105, V110)... 

Function 

First i-f bypass; section A, cath- 

ode; section B, screen; section 

C, plate. 

Second i-f coupling, 
Second i-f coupling. 

Second i-f coupling. 

Second i-f primary. 

Second i-f secondary. 

Second i-f coupling. 

I-f amp. 

First 1-f amplifier screen. 

First i-f amplifier plate. 

SELECTIVITY, BROAD- 

SHARP. 
First i-f amplifier. 

39. Second I-F Amplifier Stage (fig. 18) 
a. SPECIAL CIRCUIT FEATURES. Voltages from 

coil L120, the secondary of the second i-f trans- 

former system, are impressed on the control grid 

(pin No. 4) of tube V105, the second i-f amplifier 

tube. The control grid of tube V105 is connected in 

parallel with the control grid of indicator i-f am- 

plifier tube V110. (See fig. 22.) Grid bias for the 

tube is supplied by the voltage drop across cathode 

resistor R122. The output voltage of the tube 

appears across the primary of i-f transformer T101. 
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= Z 4 

“a oY ae 
- hi " ; - 

H y 

vI05 
JAN-6SK7 

(VT-117) 
SECOND I-F_ 

- TOLI2Z00F 
Ps 1ST I-F TUBE ~ 

(V 104) 

0.02. 

215V D-C 
O56m — ‘. : 4700 

NOTE: a 1S SYMBOL, FoR’ FIXED CAPACITOR, ~ 

Figure 18. Radio Receiver BC-1147-("), espa i-f amplifier 

Sun, 

2. ALL TUBES AND or titers 

© to viz, PINS” 

-2ND DETECTOR 

STORIZ6 Low rae 
- 2ND DETECTOR 

. AVG-MAN ON MAN. 
BAND SWITCH ON BAND 2 

, DISCONNECT POWER INPUTS ae Aut 

. MEASUREMENTS To CHASSIS EXCEPT 

/ 

TO (R146) 

DIODE SECTION 

VOLTAGE MEASUREMENTS 
ALL MEASUREMENTS TO CHASSIS 
WITH ELECTRONIC VOLTMETER © 

REG INPUT I17-V ,60 CYCLE 
ALL TUBES IN SOCKETS ~ 
RECEIVER CONNECTED, POWER. 
SWITCH OI 

A-F GAIN icine AT MAXIMUM 
SENSITIVITY CONTROL AT 8 
DIM CONTROL FULL CLOCKWISE 
SELECTIVITY ON SHARP | 
BFO SWITCH OFF (EXCEPT FOR age) 

RECEIVER DIAL AT 45MC 
ANT. COMP FULL CLOCKWISE 

RESISTANCE MEASUREMENTS 

UNITS FROM SOURCE OF POW 

REMOVED 

AS NOTED,USING VOLT-OHMMETER. 

NOTE ie 
TLUTI7-S 

> 

# 



b. Parts DATA FOR SECOND I-F STAGE. 

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

C137._._..__| 3DKA100-92.1...| CAPACITOR: 0.1-0.1-0.1 mf; +20%; 600 v dc; paper; oil | Second i-f bypass; section A, 

impregnated; consisting of sections, A, B, & C (same as cathode; section B, screen; 

SUB DL CA bole) Baie eS aie er Cs UN Mien 270 Saree Name Mi section C, plate. 

Wisoee Sh 2O1OI83 a CAPACITOR: 100 mmf; +2%; 500 v dc; silver mica; type 

5R or equal (same as C128, C129, C135, C136, C160)... Diode transformer primary. 

TO ieee ee | 2Z9I641 32 SP RCAUNS E@ RIVET Ris il- eee. eee 8 eee EN Diode transformer a-f channel. 

VEO St | COS Kee TUBE: JAN-6SK7 (VT-117); pentode (same as V102, 

VAT OAR AV EL SLI) Mee sercene ates Ee ede a Be speed ON PN Ne ad Second i-f amplifier. 

40. Detector and A-F Amplifier Stage 
(fig. 19) 

a. SPECIAL CIRCUIT FEATURES. Voltages from 

the secondary of i-f transformer T101 are im- 

pressed on the diode plates (pins No. 4 and 5) of 
the detector section of tube V106, the detector and 

a-f amplifier tube, where the signal is demodulated. 

When the BFO switch, S108 is in the ON position, 

the output of the b-f-o circuit is also fed to pins Nos. 

4 and 5 where the two signals heterodyne to pro- 

duce an audible beatnote for use in c-w reception. 

The a-f energy from the detector output is applied 

to the grid (pin No. 2) of the a-f amplifier section 

of tube V106 through the manually operated A. F. 

GAIN control R128. 
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V-106 
JAN-6SQ7 

VT-103 
A-F DETECTOR 

C139 S86 
OME Tur TO GRID (PIN 5) 

OF A-F OUTPUT 
: TUBE V1O7 

if : 46 aeane VOLTAGE MEASUREMENTS 
c | ALL MEASUREMENTS TO CHASSIS 

WITH ELECTRONIC VOLTMETER. 
. REC INPUT 117-V,60 CYCLE. 
ALL~TUBES IN SOCKETS. 

. RECEIVER CONNECTED, POWER SWITCH 
ON. 

.A-F GAIN CONTROL AT MAXIMUM. 
_ SENSITIVITY CONTROL AT 8. 
DIM CONTROL FULL CLOCKWISE. 

. SELECTIVITY ON SHARP. 
BFO SWITCH OFF (EXCEPT FOR VIO8.) 

. AVG-MAN. ON MAN. 
. BAND SWITCH ON BAND 2. 

. RECEIVER DIAL AT 4.5 MG. 
_ ANT. COMP FULI CLOCKWISE. 

RESISTANCE MEASUREMENTS. 

|. DISCONNECT POWER INPUTS OF ALL 

TO SECONDARY 
OF T IOl 

2ND I-F STAGE 

aw -OWVANDO AANM 

RI30 UNITS FROM SOURCE OF POWER. 
220M 2. ALL TUBES AND PILOT LIGHTS 

REMOVED. 
3. MEASUREMENTS TO CHASSIS EXCEPT 

RIZI AS NOTED,USING VOLT-OHMMETER. 

1\OOM 

B+ 

TO TAP OF (L121) 
BEAT FREQUENCY 
OSCILLATOR 

(6)0-1| MEG 

0.0V 
0.00 0.0 N(APPROX) 

NOTE: a IS SYMBOL FOR FIXED CAPACITOR. NOTES 

@) TO Vil2, PINS 

© VARY A-F GAIN CONTROL 

TLHTIS=S 

Figure 19. Radio Receiver BC-1147-(*), detector and a-f 
amplifier stage. 
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b. PARTS DATA FOR DETECTOR AND A-F. 

Ref. Signal Corps 
Symbol stock No. Name of part and description 

C139.__.....| 3K2005024........| CAPACITOR: 5 mmf, +20%; 500 v dc; mica; type 5WLS 
orequal:(Sameas Cl7O0C 171) aerate hae coene hats oa 

C140___.......| 3K2010124.__.......| CAPACITOR: 100 mmf, +20%; 500 v dc; mica; type 

5WLS or equal (same as C141, C161, C164)... Aue 

Cia eee | SK 201Ol 24 aes CAPACITOR ssame: as Cl4a@ ig. tae ey Sates en eh Ore 

Oia Ze! SIA10=1 70 Leck CAPACITOR: 0.01 mf, +50% —25%; 500 v dc; tubular; 

paper; hermetically sealed; oil filled; type 538 (same as 

WAG ENOTES Waele Vis trem 2.2 SER ae wi a ee! py wee 

C144 _| 3DA100-28...___.. CAPACITOR: 0.1 mf, +15%; 600 v de: two sections A & B; 

paper; oil impregnated; DYRT-6011 or equal. 

C145 BI2024122) ee CAPACITOR: 250 mmf, +20%; 500 v de; mica; type 5WLS 

EGE L AANA nn, Feeling ye Pes Pg EL amt Se os aia les 2 Sigs (oh ha 

(Gl Ses as SDALO=h/0se ee (CAPACITOR Ysame as ‘C1422. see 7 ie ee ee 

R126 3Z6656-3....__._| RESISTOR: 56,000 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R120, R123, R137, R139) ig 

Function 

B-F-O coupling. 

Diode bypass. 

Diode filter. 

Diode filter first a-f coupling. 

First a-f bypass; 

cathode; section B, plate. 

First a-f plate filter. 

Second a-f coupling. 

Diode load. 

section A, 

41. Beat- Frequency Oscillator Stage 
(fig. 20) 

a. SPECIAL CIRCUIT FEATURES. The tube V108 

and associated circuit is used in the reception of 

c-w signals. The b-f-o output is coupled through 

capacitor C139 to the audio circuit diode detector 

plates (pins No. 4 and 5 of tube V106) where it 

beats with the i-f signal and produces an audible 

beatnote in the a-f output system. (See fig. 19.) 

The BFO is turned ON or OFF at the front panel 

by a toggle switch S108. The pitch of the :beatnote 

is controlled by trimmer capacitor C163 in the 

b-f-o tuning circuit. The trimmer is operated by 

the BFO ADJ. control on the panel. 
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V108 

JAN-6SJ7 
(VT-116) 

BEAT— FREQUENCY 
OSCILLATOR B+ 

TO DETECTOR A-F STAGE . | 

SSA ANH R142| R141 1S108 
C164 33M | 15M 

L121 100 MMF 

R140 
1OOM 
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|7 MMF CI66 

HH0000 

co) o° Ego) =O nN 
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Oo |'o 1 Oo ro) ' fe) 

0.0V lOOV D-C 
48M(1)@) 

0.0V NOTES 
O@48M | 0.0.0. © To vile, PINS 

36 

6VA-C © 8FO SWITCH ON 
0.0.4 

(APPROX) (APPROX) 

~20V0-C 1OOV D-C 
IOOM 48M (1) () 

VOLTAGE MEASUREMENTS 
|. ALL MEASUREMENTS TO CHASSIS WITH i. REGEIWER = DIA Al 47 on MICE 

ELECTRONIC VOLTMETER. 13. ANT. COMP FULL CLOCKWISE. 

ZR es : BAG ers fae ee ica RESISTANCE MEASUREMENTS 
: : 1. DISCONNECT POWER INPUTS - OF AEE 

t REGEER GOMNECTED, FOWER SwiTGH ON “yrs. eRoM SOURCE” OF "POWER. 
a SENSITIVITY CONTROL AT 8 : 2. ALL TUBES AND PItlOT LIGHTS RewiGaam : 3 z 
7 DIM CONTROL FULL CLOCKWISE. <a pmbngatr eds dos Pe Saas eX Ce an 
8. SELECTIVITY ON SHARP. ; 

2: BFO SWITCH OFF (EXCEPT FOR VIO8). 

10. AVC-MAN. ON MAN. 

\l. BAND SWITCH ON BAND 2. TLUI7I9S-S 

NOTE: aS IS SYMBOL FOR FIXED CAPACITOR. 

sf 1S SYMBOL FOR VARIABLE CAPACITOR. 

Figure 20. Radio Receiver BC-1147-(*), beat-frequency 
oscillator stage. 



b. PARTS DATA FOR BFO STAGE. 

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

toe | OK 2020183. 25 CAPACITOR: 200 mmf, +2%; 500 v dc; silvered mica; | Indicator diode bypass _b-f-o 
Cid 8 cleo Se ae ee Ae AEN aE 1S SNM A NN te EE tank. 

SlG3ee | SDOOLT VES. s== CAPACITOR: 17 mmf; miniature; variable; (same as C102) | B-f-o pitch adjustment. 
GiGi wee (WOK 2010124 oe. CAPACITOR: 100 mmf +20%; 500 v dc; mica; type 5WLS 

Omeaual-sa(Sameas Gil Cl Giimeos te soe es ee a B-f-o grid. 

C165_........| 3DA10-170.1.._..| CAPACITOR: 0.01 mf, —20% +60%; 400 v dc; paper; 

moulded bakelite; type 1 DM or equal; (same as C105, 

C106, C112, C114, C115, C121, C123, C151, C601, C602) ....| B-f-o plate bypass. 
C166... | 3DA100-126.1___| CAPACITOR: 0.1 mf, +20%; 600 v dc each section; 3 sec- | B-f-o bypass; section A, heater; 

tions A, B, and C; paper; oil impregnated; type 3X DRB- section B, plate filter; section 

IVEW Gale 2, Oo rec iia ls i-th cement. fo ee Sc Ue ee . C, plate filter. 

eb ee 29" 27 9644.3.0 COPE D-i-o tan kent ia Se eee 0 le tae al hg B-f oscillator tank. 
POlAQre mei SZA5DO! a4 5 RESISTOR: 100,000 ohms, +10%; 4 watt; insulated; type 

BPOUOAOL CORAL oo 2.500, af emer emer ERS OS ST Rag i i B-f-o grid. 
R141... | 3Z6615-26_._..__..| RESISTOR: 15,000 ohms +10%; 4 watt; insulated; type 

A CORACLIUA LS O50 eto Summers = 1 A MOET gid WARM etl B-f-o plate filter. ° 

TAD ee | SZ 6015-26 5e RESISTOR: 33,000 ohms +10%; 4 watt; insulated; type 

Bar Our al 7 -71R on rane ers << es eva ah eee Ria Al eR © B-f-o plate filter. 
STOSe SZ985 7.2 eee ST CH oP) poas 2oU wetarole ss ig ost a te eo Sat: BFO ON-OFF. 

War sasmee ce 2 [6S Ji cents TUBE: JAN-68Ji7.(V Pa116)ie pentode, 23 3s ee B-f oscillator. 

42. A-F Output Stage (fig. 21) 

a. SPECIAL CIRCUIT FEATURES. The output of 
the a-f amplifier section of tube V106 is resistance 

coupled to the grid (pin No. 5) of the a-f power 

output tube V107 which operates with cathode 

degeneration to insure low distortion. The a-f 

power output is applied to the audio-output load 

through the output transformer T102, whose 

secondary is tapped for the proper impedance 

match to either the normal 4-ohm loudspeaker or 

the 250-ohm phones. 
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PEO al. te Be 2 2 lt 

at Wa fies 
Eh 

i sF a” 

F. - net 1 newt ¥ 

be twtr. ie uy 
ae _ JAN-6K6 GT/G . 

yee ‘ oR ‘ a Fi ee Sree cat 
; JAN - 6V6 GT/G, ete oa : Bk waar 

(VT-152) pt hgh ar WOES PE I Re ee eS 
A-F OUTPUT ’ ee ar Pee ais fay 

é % ‘ : T102 { : j ~ ie 
; 4 one x fees 

| 7 7 y 3) Pe, wee ¢ 
| TO C146 DET ta ee 

3 A-F STAGE | p pam va eS 
ae ¥ 2 

~ vouTace ean GENTe 
1 ALL MEASUREMENTS eel 

\ WITH ELECTRONIC VOLTMETER 
2 REC INPUT 117-V,60 CYCLE 

3 ALL TUBES IN SOCKETS. : 
4 RECEIVER CONNECTED, FOWER = 
SWITCH ON | : 
5 A-F GAIN CONTROL. ‘at MAXIMUM 1 
© SENSITIVITY CONTROL AT 8 ) 
7 DIM CONTROL FULL CLOCKWISE, 

 B SELECTIVITY ON SHARP Gad 
9 BFO SWITCH OFF (EXCEPT FOR ‘viog» 
10. AVC-MAN ON MAN. ; : 
11 BAND SWITCH ON BAND 2. on 
12. RECEIVER DIAL AT 4.5MC. 
13 ANT. gouay Fu CLOGKWISE: eS 

Ls 101 : RESISTANCE MEASUREMENTS — 
f | DISCONNECT POWER INPUTS OF ALE. 

UNITS FROM SOURCE OF POWER. 
2. Aut TUBES AND PILOT LIGHTS 
REMOVED 

ah MEASUREMENTS TO cHassis EXCEPT \ 
~~ &S NOTED USING VOLT~ OHMMETER. “4 

. , FOIL 122.4) AND 
(1228) POWER : ae Oe 
SUPPLY STAGE ‘ 

NOTES! Typo 
\ NC NOCONNECTION = y gs ond 

‘i ® to vue, Pine ‘ay! 0 aves 9 : 
; os a cE. NC 470M @ att eanos ave : “ TLIIT20-$ 

’ note =k 1s symBoL FOR FIXEO. CAPACITOR E : Sait : So Fe A 

Figure 21. Radio Receiver BC-1147-(*), af output stage. 
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b. PARTS DATA FOR A-F OUTPUT STAGE. 

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

Clap eet | SDAGHD2 2. 8 CAPACITOR: 0.006 mf, +50% -—25%; 500 v dc; paper; 

tubular; hermetically sealed; oil filled; type 538... Second a-f plate bypass. 

MeO2e ee Bee AC AO Dee ee RE CHP PACLE siacke multtcirGuites: 1 20s 5 up wees eo Headphone connector. 

ete a 6C85-6.._ 3 SPEAKER: 5™ permanent magnet dynamic...200 22022 Audio output. 
R132......| 3Z6747-10......_..| RESISTOR: 470,000 ohms, +10%; 4 watt; insulated; type 

RITE M EV OC Cele re sens SMR 8 i hes ee a Second a-f amplifier grid. 
R133_.......| 3RC41BE471K _| RESISTOR: 470 ohms, +10%; 2 watt; insulated; type BT2 

OL TEC EL tas ernest Leet Ae oe ea tre eh oe Second a-f amplifier cathode. 
pO 2eseee tt 27963 2°60 ae TICANSEOR MER 2auGdiooucp ute is et See Swe ee ee A-f output. 

WW 0) ee 2J6K6GT/G__....| TUBE: JAN-6K6GT/G (VT-152) ; pentode........................| A-f output. 

43. Indicator I-F Amplifier Stage 
(fig. 22) 

indicator i-f amplifier tube V110. Grid bias for the 

tube is supplied by the voltage drop across cathode 

a. SPECIAL CIRCUIT FEATURES. Voltages from resistor R136. The output voltage of the tube 
the secondary of the second 1-f transformer system appears across the primary of a single-tuned, in- 

- are impressed on the control grid (pin No. 4) of the _ ductively coupled 1-f transformer T103. 
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TO GRID (PIN 4) OF 
2ND I-F (V105) 

TO VOLTAGE REGULATOR 
STAGE (LI22B)  ~ 

0.0V -235V D-C 
0.0n . 
135V D-C 

0.0V 

0.0 QLIAPPROX) 

% 3 i 
1 é. 

- TO PLATE (PINS 3-5) 
OF INDICATOR DIODE 
~ DETECTOR . 

TO INDICATOR DIODE 

VOLTAGE MEASUREMENTS ~ . 
A R i V ALL MEASUREMENTS TO CHASSIS WITH ELECTRONK, 

2 REC. INPUT 1I7-V,60 CYCLE 
3 ALL TUBES IN SOCKETS — ; 
4 RECEIVER CONNECTED, POWER SWITCH ON 
5 A-F GAIN CONTROL AT MAXIMUM 
6 SENSITIVITY CONTROL AT 8. 
7 DIM CONTROL FULL CLOCKWISE 
8 SELECTIVITY ON SHARP 7 
9 BFO SWITCH OF F(EXCEPT FOR Vi08) 
10 AVC-MAN. ON MAN. 
11 BAND SWITCH ON BAND 2 
12 RECEIVER DIAL AT 45 MC 

_ 13, ANT COMP FULL CLOCKWISE 

RESISTANCE MEASUREMENTS 0.0n 0.0n 
ibid 22s) | DISCONNECT POWER INPUTS OF ALL UNITS. 

NOTE: FROM SOURCE OF POWER Fay 
@ 2 ALL TUBES AND PILOT LIGHTS REMOVED 

TO vil2, PINS 3 MEASUREMENTS TO CHASSIS EXCEPT AS NOTED, 
we ; USING VOLT-OHMMETER ; 

NOTE ia is 1S SYMBOL FOR FIXED CAPACITOR TLIN72I-S 

Figure 22. Radio Receiver BC-1147-(*), indicator i-f amplifier e. 
, stage. “s 



b. PARTS DATA FOR INDICATOR I-F STAGE. 

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

C159.__.......| 3DKA100-92.1 _| CAPACITOR: 0.1-0.1-0.1 mf +20%; 600 v dc; paper; oil | Indicator i-f bypass; section A, 

impregnated; consisting of sections, A, B, & C (same as cathode; section B, screen; 

CUB e SO aaa ail, Sieh hd alias tyr LA ek Neg tg Oe section C, plate filter. 

Stogees SIK@e0LOI33= CAPACITOR: 100 mmf +2%; 500 v dc; silver mica; type | Tuning of indicator diode trans- 

5R or equal (same as C129, C135, C136, C138)... former. 

RG BOee 2 | 32602 7-132 a RESISTOR: 270 ohms, +5%; 4 watt; insulated; type 504 

CIPOC UAE Meme actu Nae ei MNRte es pl Noe tN Tas cand ee Indicator i-f cathode. 

RUE ee 3Z6656-3.____.-.._.| RESISTOR: 56,000 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R123, R126, R139).._-.0 0. Indicator i-f screen. 

Iie tei aes O264/0=2 =e RESISTOR: 4,700 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R124, R122)_-.......4.................| Indicator i-f plate. 

Vaart P| OPOSK [oe TUBE: JAN-6SK7 (VT-117); pentode; (same as V104, 

ie ANS) onl tela ketch a 

44. Indicator Diode Detector Stage 
(fig. 23) 

a. SPECIAL CIRCUIT FEATURES. Voltages from 

the secondary of the indicator i-f transformer T103 

are impressed on the plates (pins No. 3 and 5) of 

the indicator diode detector tube V109. Part of the 

rectified output is used for a-v-c bias, which is 

Soscaeeare ee eee neicator i-f- amplifier. 

applied to the grids of the second r-f amplifier, 

’ mixer, and first i-f amplifier stages through their 

associated transformer secondaries when the AVC- 

MAN. switch S107 is on AVC. When this switch 

ison MAN., the r-f mixer, and first 1-f transformer 

secondaries are grounded. The rest of the rectified 

output of tube V109 is fed to output socket J103. 
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; TOISTR-F(R107), 
2 NO R-F (RIN) AND 

MIXER (R18) 

TO INDICATOR I-F. 
(SECONDARY T103) 

0.0m 

NOTE 
NG=NO CONNECTION 7 

j VOLTAGE MEASUREMENTS RESISTANCE MEASUREMENTS 
1, ALL MEASUREMENTS TO CHASSIS WITH. 1. DISCONNECT POWER INPUTS OF ALL 
ELECTRONIC VOLTMETER UNITS FROM SOURCE OF POWER. 

. REC INPUT I17-V,60 CYCLE. 2. ALL TUBES AND PILOT LIGHTS 

Kian, Ag Aa ete 3. Rehesneeenrant TO CHASSIS EXCEPT 
Berl ne he dha) i a la AS NOTED ,USING VOLT-OHMMETER. 
. A-F GAIN CONTROL AT MAXIMUM : 
. SENSITIVITY CONTROL AT 8. ' ws : : 
. DIM CONTROL FULL CLOCKWISE | ; ’ tn i 
. SELECTIVITY ON SHARP. 
. BFO SWITCH OFF (EXCEPT FOR VIO8) : ee 
. AVC-MAN. ON MAN. NOTE aa 1S SYMBOL FOR FIXED GAPACITOR 

. BAND SWITCH ON BAND 2. : : ; , 

. RECEIVER DIAL AT 4.5MG. 5 : 
_ 13. ANT. COMP FULL CLOCKWISE. ‘ " _TLIN722-S GRISwmnoun sun 

Figure 23. Radio Receiver BC-1147 —(*), ete se diode 
detector sig at x 



b. PARTS DATA FOR INDICATOR DIODE DETECTOR STAGE. 

Ref. 
Symbol 

rr}. 

ronan >: 

aie) Ae 
Rizo... 

SS See 

- Signal Corps 
stock No. Name of part and description Function 

3DA250-49.1 

3K2010124.._.._. 

2Z28673.20_-- 2s. 
3Z6802A2-6..._..... 

3Z6656-3__... 

3Z6801-36._......... 

32955042. See 
ee) OIGHE-sit. 6 

CAPACITOR: single section; 0.25 mf, +10%; 600 v de; 

OlnsnIpreonAted® Paper Ae ye a dete Peel ee Sv 

CAPACITOR: 100 mf, +20%; 500 v dc; mica; type 5WLS 

Or equnictsame. as C144, C164) isin pret Bie Bh 

RECEPTACLE: AN-3102-14S-1S; 3 contact... 

RESISTOR: 2.2 meg, +10%; 4 watt; insulated; type 504 

OB te es ee net AG Pe adc Sue Ial Ne Sha Af er op 

RESISTOR: 56,000 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R123, R126, R137). 

RESISTOR: 1 meg, +10%; 4 watt; insulated; type 504 or ' 

A-y-c timing: 

| Tuning. 
Indicator channel output. 

A-v-c timing. 

Indicator diode load. 

Indicator diode filter. 

AVC-MAN. 

Indicator diode detector and ave. 

45. Heterodyne - Frequency Oscillator 

dyne-frequency oscillator circuit tracks at 455 kc 

Stage (fig. 24) 
above the r-f amplifier and mixer circuits to pro- 

duce the 455-kc i-f output from the mixer stage. 

a. SPECIAL CIRCUIT FEATURES. The hetero- The output from the h-f-o tube V111 is impressed 
on the grid of the mixer tube V103 (pin No. 5). 
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TO MIXER GRID 

150 C 
3860 MMF 

phWN 

(PIN 5-V 103) 

Vill 

JAN -6J5 
C148 

920 MMF (VT— 94) 
HETERODYNE - FREQ. 

C152 |v" OSCILLATOR 

25 7 3 
MMF 

C149 
1845 MMF 

|| C153 {\ 
= ex Sas Gs VOLTAGE MEASUREMENTS 
S1/' MMF = 1. ALL MEASUREMENTS TO CHASSIS 

WITH ELECTRONIC VOLTMETER. 

REG INPUT 117-V,60 CYCLE: 
. ALL TUBES IN SOCKETS. 
. RECEIVER CONNECTED , POWER 
SWITCH ON. 

. A-F GAIN CONTROL AT MAXIMUM. 

- SENSITIVITY CONTROL AT 8. 

. DIM CONTROL FULL CLOCKWISE. 

. SELECTIVITY ON SHARP. - 

- BFO SWITCH OFF (EXCEPT FOR VIO8) 

. AVC-MAN.ON MAN. 

- BAND SWITCH ON BAND 2. 

- RECEIVER DIAL AT 4.5MC. 

. ANT. COMP FULL CLOCKWISE. 

TO R134 
+ RESISTANCE MEASUREMENTS 

cI56 1. DISCONNECT POWER INPUTS OF ALL 

ci5i 0.1- 0.1 MF UNITS FROM SOURCE OF POWER. 
TO VOLTAGE 0.0! MF a] B 2. ALL TUBES AND PILOT LIGHTS 
REGULATOR REMOVED. 
PLATE(V1II3) 3. MEASUREMENTS TO CHASSIS EXCEPT 

O.0Vv -2BV0C AS NOTED,USING VOLT-OHMMETER. 

NC «= 47M 

120V D-C - 

O@em NC 
6V AG 0.0V 0-C NOTES 

(APPROX)O,ON NC NO CONNECTION 

0.0V TO ViI2, PINS : 
0.00. 0.0n @ a~ttsanos 

ies NOTE: =~ 1S SYMBOL FOR FIXED CAPACITOR 

23 1S SYMBOL FOR VARIABLE CAPACITOR 

Figure 24. Radio Receiver BC-1147-(*), h-f oscillator stage. 
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b. PARTS DATA FOR F-H-O- STAGE. 

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

OA Sie B1D9920 2 ee CAPACITOR: 920 mmf, +1%;: 500 - v dc; silvered mica; 

[Bgereal fl ioee A cis eae OE rN al ao. Os eee ler eal Ira Oscillator padder. 
C149... | 3K3018233.........| CAPACITOR: 1845 ee +2%; 500 v dc; silvered mica 

UVDesL Fe ee es ae a ay eae oF he ema Oscillator padder. 
(ote "| SK 3539233.2 CAPACITOR: 3860 mmf, +3%; 300 v dc; silvered mica; . 

Py Dep Li eee ENA Spree. 2 ot, Adee ei TEE Ph Oscillator padder. 

C151_...__| 3DA10-170.1..__| CAPACITOR: 0.01 mf, —20% +60%; 400 v dc; paper; 
moulded bakelite; type 1 DM or equal (same as C105, 

C106, C112, C114, C115, C121, C123, C165, C601, C602)....| Oscillator plate. 
C152... | 3D9025V-25.2 _..| CAPACITOR: 4-25 mmf; air trimmer (same as C109, C116, 

iL oad yl) ae. er vay SPA ad ee te ae BD Oscillator band 1 trimmer. 
C153_..____| 3D9025V-25.1 _..| CAPACITOR: 4-25 mnff; air trimmer (same as C110, C117, 

CATON Cs ses tS 2 eh er ss eat ei I! SET ea Oscillator band 2 trimmer. 

C154... | 3D9025V-25.2 __.| CAPACITOR: 4-25 mmf; air trimmer (same as C109, C116, 

EUS G52) ates sk oa eM so ES ym obra SUS 2 _| Oscillator band 3 trimmer. 

C155...........| 3D9025V-25.1 ._.| CAPACITOR: same as C153... _| Oscillator band 4 trimmer. 
C156. ____}| 3DKA100-171....| CAPACITOR: 0.1 mf, +10%: 600° Vv de: vention A & B: Oscillator bypass; section A, 

paper; oil impregnated; type 2X DRBMW6.1-10 or equal plate filter; section B, heater 

bypass. 

C157... 3DK9050-49.1._.| CAPACITOR: 50 mmf, +5%; 500 v dc; ceramic; type 
IN/DOKS(Sam eras C58) keener ies ae ees : _| Oscillator grid. 

C158 BEN OUD0 49 sie AE AC] Olt sane as CAG (8. FY Oscillator coupling. 
Die 4° 38C1081-11 Es: SOD UTE VOSCA ALA Sahn Pee te 6 so ig As cea eat) Band 1. 
L114 | 3C1081-11C._____.. SOOT I OSCUIA COR ee Meese Na OMI fay eas es Band 2. 

Pile)... 3C1081-11B....... CAL OSCULALON Sh, emmy 2 eee ee Es en eel Band 3, 
io Soe 3C1081-11A_.... CONN OSCULATOR A ae eRe ieee a ee Ane PR wy Band 4. 

R135 3Z6647-1........._.| RESISTOR: 47,000 ohms, +10%; 4 watt; insulated; type 

504 or equal (same as R109)... MR I ene H-f oscillator plate. 
S105.. OL OO), Ongar? SWITCH: ceramic wafer; type H (same as S102, S103, S104) | Band change oscillator primary 

and secondary. 

V111 ZIG ase eee LUBE YAN-GID (V 1-04) triode. a ee H-f oscillator. 

46. Power Supply Rectifier Stage 

bie 25)= 

a. SPECIAL CIRCUIT FEATURES. The power sup- 
ply consists of a multiwinding power transformer 

7104, a full-wave rectifier tube V112, and a sub- 
stantial smoothing filter. Filament voltage for all 

tubes except tube V112 is obtained from the 6.3- 
volt winding. The 6.3 volt winding also supplies the 
dial lamps. The voltage for the dial lamps first 

passes through an adjustable series resistor R143 

which controls the brightness of the lamps. This 

resistor is varied by the DIM control on the panel. 

The filament voltage for tube V112 is obtained 
from the 5.0-volt winding of the power transform- 

er. Plate voltage to all tubes except tube V111 is 

obtained from pin No. 8 of tube V112 and is 

filtered through a filter network consisting of coils 

L122A, L122B, and capacitors C168 and C169. 
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0.0V 

NC 

46 

300 V A-C 

P10] 

0.0V 
NC 

VOLTAGE MEASUREMENTS 

ALL MEASUREMENTS TO CHASSIS 
WITH ELECTRONIC VOLTMETER. 

REC INPUT II7-V, 60 CYCLE. 

ALL TUBES IN SOCKETS. 

RECEIVER CONNECTED, POWER 

SWITCH ON. 
A-F GAIN CONTROL AT MAXIMUM. 

SENSITIVITY CONTROL AT 8. 

DIM CONTROL FULL CLOCKWISE. 

SELECTIVITY ON SHARP 

BFO SWITCH OFF (EXCEPT FOR 

vi08) 

AVC-MAN. ON MAN. 

BAND SWITCH ON BAND 2. 
RECEIVER DIAL AT 45 MC. 

ANT. COMP FULL CLOCKWISE. 

Vv 112 

JAN-5U4G 
( VT-244) 

POWER SUPPLY 
RECTIFIER 

129 _|«T104 

15 
110 

| 
| 

| 
| 

S109 | 

| 
| 

FIO2 | 

NOTES 
NC = NO CONNECTION 
@® TOViIl2, PINS 

NOTE: as 1S SYMBOL FOR FIXED CAPACITOR. 

RESISTANCE MEASUREMENTS 

I. DISCONNECT POWER INPUTS OF 
ALL UNITS FROM SOURCE OF 
POWER. 

a ALL TUBES AND PILOT LIGHTS 

REMOVED. 
as MEASUREMENTS TO CHASSIS 

EXCEPT AS NOTED, USING 
VOLT -OHMMETER. 

TOA-F 
OUTPUT TRANSFORMER 
(TERMINAL B, T102) 

TLII724-S 

Figure 25. Radio Receiver BC-1147-(*), power supply rectifier 
stage. 



b. PARTS DATA FOR POWER-SUPPLY STAGE. 

Name of part and description 
Ref. Signal Corps 

Symbol stock No. 

RSG ne en ~3D9125-1 

C168 3DB4-69 

Ci69..._..-| 3DB1.6100B_.._.< 

CAPACITOR: 125 mmf; 2 sections A & B;. mica; low 

PEACTATICS eceetes tan. tr Vera) Me ee uae ee CM Fe Nes) 

CAPACITOR: 4 mf, +20%; 600 v dc each section, 3 sec- 

tions A, B, and C; paper; oil impregnated; Dykanol Type 

CAPACITOR: 1.0 mf, +50% -—0%; 600 v dc; paper; oil 

IMIPLESHIALeGs LY DED VeR-OLOO met en Ue a 

EU RAS», 3220052 es FUSE: 5 amp; 250 v; type 3 AG or equal (same as F102)___.._ 

eee ee tl OOOO). are me OE EAS PRGA ASe Ee LO 1 Sth apie ieee aun TN Bie vee 

1 if 10) eae VAP ASS ay ME Naaaae Stas LAMP: 6-8 v; bayonet base; Mazda #47 or equal (same as 

dO PS) ROR es Se 2 Oo CRN creer ae imam 

~/ e DLO OD At ee elle Aly UP RESIN Cha Seat OnLtencntrs ete eine 2c ee ate Ne caine SN 

L122.__....| 3C315-11.___....| CHOKE: power supply; reactor 2 section A & B; 10 henries 

at 120 cps with 0.150 amps; d-c peak voltage to ground 

350 volts; 150 w; +10% d-c resistance per section............-. 

P101__.......| 6Z3151/1.__.__.._.| PLUG, male twist lock, with cord grip #7465; 2 wire mid- 

SE CCE LO amp eZ oO hve mona miei | Ovi ees Mas UE sige ee 

LSM AT DAT HAS Mier ptams RHEOSTAT: 50 ohms, +10%; 2 watts type W-1-50.__....... 

STOR en. 1 BUS RAY Se Ban SW@H 7D PS Ie ,ampaee ous togelen si oe es 

Ame 27,9613 poe oe TRANSFORMER: primary; 0-110; 120 v 1 amp at 60 

cycles; secondary 315-0-315 v 0.15 a; 0-5 v 3.0 a; 0-6.3 

NF EY uae pes Na OS aA a RL ee De OB ie 

AWA Ge ZI 5 UAG cae TUBE: JAN-5U4G (VT-244); rectifier... een 

Function 

A-c line filter. 

Section A, B, & C 

B-supply filter. 

B filter tuning. 

A-c line fuse. 

A-c line fuse. 

Dial light. 

Dial light. 

Filter B supply choke. 

A-c line. 

Dial lamp dimmer. 

“POWER ON-OFF. 

Power supply- 

sonra Power-supply rectifier. 

47. Voltage Regulator Stage (fig. 26) 

a. SPECIAL CIRCUIT FEATURES. 

regulator tube V113 regulates the plate voltage to 

The voltage- 

¢ 

the h-f oscillator tube obtaining frequency sta- 

bility even under conditions of large variations 

in the a-c line voltage. 
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Vil3 
JAN-0D3/VR- -150 

(VT-139) 
EP MOLTAGE REGULATOR 

TO POWER SUPPLY, 
(L122B) 

TO COMMON 
R137 AND R138 
INDICATOR I-F 
AMPLIFIER I/O) 

0.0V 

NC 

165V D-C 
38002 

“VOLTAGE MEASUREMENTS 
1 ALL MEASUREMENTS TO CHASS!S WITH © 
ELECTRONIC VOLTMETER. 

2. REC INPUT II7-V,60 CYCLE 
3. ALL TUBES IN SOCKETS. : 
4, RECEIVER CONNECTED, POWER SWITCH ON. 
“5. A-F GAIN CONTROL AT MAXIMUM. “A 
6. SENSITIVITY CONTROL AT 8. 

' 7 DIM CONTROL FULL CLOCKWISE 

8 SELECTIVITY ON SHARR 

_ 9. BFO SWITCH OFF (EXCEPT FOR VIO8). — 

10.AVC-MAN, ON MAN, 

11. BAND SWITCH ON BAND 2. 

12.RECEIVER DIAL AT 4.5 MC. 

13. ANT. COMP FULL CLOCKWISE. 

Fi igure 26. Radio Receier: Pe cies 

d 

10 HFO STAGE 
“AG ISTS é 

TO CONTACT (A) C156 
-HFO STAGE 
TO MIXER STAGE 

mir (R116) 

; ‘NOTES 
NC = NO CONNECTION 

TO Vil2, PINS 

RESISTANCE MEASUREMENTS 
{| DISCONNECT POWER INPUTS OF ALL 
UNITS FROM SOURCE OF POWER. — 

2 ALL TUBES AND PILOT LIGHTS REMOVED 
3. MEASUREMENTS TO Rs oo AS. 
NOTED, USING VOLT—OHMMET 

x 

TLI725S 

, slage. 

‘ 

vollage regulator 



b. PARTS DATA FOR VOLTAGE REGULATOR STAGE. 

Ref. Signal Corps 
Symbol stock No. Name of part and description 

Function 

RSs. BZ6220-3e = ee RESISTOR: 2200 ohms, +10%; 2 watt; insulated; type 504 

or equal (same as R111, R117, REQOY he cats pee ee H-f oscillator plate. 

Ras | 376350 rl be RESISTOR: 3500 ohms, +10%; 10 watt; type “Brown 

VB YS hte alse th ve Naps cea Meet Sue Oc er Sere eee een ee Voltage regulator dropping. 

R145.______.| 3Z6675-20.__..... RESISTOR: 75,900 ohms, +10%; 3 watt; insulated; type 

BAL Woy ose ht) eg Mea Nee A eA ee ome eae Voltage regulator bleeder. 

IVAN eens cy 2JOD3/VR150...| TUBE: JAN-OD3/VR-150 (VT-139) _.......----------------- Voltage regulator. 



SECTION IX 

SUPPLEMENTARY DATA 

48. Replacement of Potentiometer 
Controls and Switches 

a. Remove bottom cover plate. 

b. Remove knobs after loosening set screws 

with Allen hex wrench. 

c. Unsolder all connections one at.a time and 

tag them to insure that each will be reconnected 

properly to the replacement unit. 

d. Remove the hex nuts and washers from all 

shaft bushings, mount the replacement unit, and 

resolder all connections. 

49. Replacement of I-F Transformer 
Components 

a. Remove top and bottom cover plates. 

b. Remove two tap screws and lift the shield 

from the required transformer assembly. (See fig. 

7 for location. ) 

c. Remove nearby tubes. 

d. Unsolder the connections one at a time and 

tag them to insure that they will be reconnected 

properly to the replacement part. Place the receiv- 
er on its left side while soldering and unsoldering. 

e. If it is necessary to remove the entire assem- 

bly in order to effect the repair, disconnect the 

under-chassis connections for the assembly in 

question, being careful to tag all terminals and 

leads for reconnection, then remove the frame 

mounting screws. 

f. With the exception of coil L121 for the beat- 

frequency oscillator, all assemblies may be re- 

moved directly. 

g. To replace the L121 coil assembly, remove 

the under-chassis shield; unsolder the necessary 

connections; remove the coil assembly mounting 

screws; remove the knobs from the BFO ADJ. 

control, the ANT. COMP. control, the tuning 
control, and the bandswitch; remove the front 

panel mounting screws; pull the panel away from 

the chassis until it clears the BFO ADJ. control 
shaft; and remove the L121 coil assembly. 

50. Removal of R-F, Mixer or H-F 
Oscillator Coil Assemblies 

a. Remove bottom cover plate. 

b. Loosen the setscrews on the band switch 

50 

shaft, and withdraw it from the rear of the chassis. 

c. Remove all screws from the cross partitions 

between r-f coil assemblies and move back the long 

common partition. . 
d. Lift out the rear cross partition adjacent to 

the r-f assembly which is to be removed. 
e. Remove the screws holding the associated — 

switch wafer bracket to the chassis. 

f. Unsolder all the connections from the switch 

wafer and the coil assembly to parts mounted on 

the chassis. Identify all connections for reassembly. 

g. Remove the two mounting screws from the 

coil and the capacitor trimmer board and lift out 
the assembly. 

h. Replace or repair defective parts or connec- 

tions. Maintain the same lead lengths and lead 

locations as in the original assembly. 

Caution: Do not change the core or the trim- 

mer capacitor adjustments. 

2. In reassembling the unit set all the switch 

wafer keys in BAND 1 position. With the BAND 

SWITCH on BAND 1, tighten the setscrew on the 
band switch shaft. Then turn to BAND 4 position ~ 

and tighten the remaining setscrew on the band 

switch shaft. © i 

51. Servicing Main Tuning Capacitor 

a. To gain access to the interior of the capacitor 

without removing it from the chassis, remove the 

capacitor shield. 

b. If the main tuning capacitor must be re- 
moved from the chassis, first remove the top and 

bottom cover plates. 

c. Loosen the two Allen head setscrews securing 

the counterweighted coupling to the capacitor 
shaft and drive out the taper pin. Strike the small 
end of the taper pin. If it is in doubt as to which 
end is the smaller, test each end by a few light 
hammer blows. 

d. Disconnect all wiring to the five stator ter- 

minals, and unsolder the five rotor-grounding 

braided leads from the chassis ground terminals. 

e. The capacitor is secured to the chassis by. 

three fillister-head machine screws, one at the rear 

and two at the front. The screws can be reached 

from the bottom side of the chassis. Each mount- 



ing screw passes through an adjustable mounting 
device, which permits precise control of elevation 

_ and alignment of the tuning capacitor shaft with 

the drive shaft. The adjustment of these mountings 

has been carefully made at the factory for the 

particular capacitor in the receiver; the adjust- 

ment is locked by the large hexagon nut. To re- 

move the capacitor, remove the fillister-head 
machine screws. Do not loosen the mounting 

locknut. 

f. Turn the chassis on its right hand side (as 
seen facing the front panel). Place the left hand 
under the rear of the main tuning capacitor and 

remove the rear mounting screws. 

g. Hold the rear of the capacitor to avoid strain 

on the shafts, turn the chassis on its base to the 

normal operating position. Permit the front edge 

of the chassis to hang over the edge of the work- 

bench by a few inches. Remove the two front 

‘capacitor-mounting machine screws with the 

chassis in this position, in-order to avoid strains on 

the capacitor and the drive shafts. 

h. Slide the capacitor to the rear and lift it up 
and out. 

2. Ifanew capacitor is to be installed, it may be 

necessary to readjust the height of the three 

mounting assemblies. To do this, loosen the lock- 

nuts and elevate or lower the threaded spacers as 

much as required to align the capacitor shaft with 

the coupling. This adjustment should be made 

with the mounting screws in place, but not tight- 
ened. For this operation the chassis must be resting 

on its base. 

j. When rewiring the capacitor, take care not to 

drop solder into the plates through the terminal 

clearance holes. It is advisable to lay the chassis on 

its left side when soldering. 
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