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Figure 1, Radio Receiver BC-1005-A. 



SECTION | 

DESCRIPTION OF RADIO RECEIVER BC-—1005—A\ 

|. Characteristics 

a. GENERAL. Radio Receiver BC-1005-A is a 
high-frequency (h-f) superheterodyne receiver de- 

signed to receive continuous-wave (c-w) and ampli- 

tude-modulated (a-m) continuous-wave signals. It 

is one of several components which make up Radio 
Set SCR—555—A, a semiportable, ground, radio direc- 

tion finder (RDF) station used te determine the 
direction of incoming signals. 

b. Frequency. The frequency of Radio Re- 

ceiver BC—1005—A is continuously variable in two 
bands, 18 to 34 and 34 to 65 megacycles (mc). 

c. Rance. The exact range of the receiver can- 

not be given because no particular type of transmit- 

ter is used as complementary equipment. Between 18 
and 30 me, the range is about 50 to 150 miles; be- 

tween 30 and 64 me (line of sight operation), the 

maximum range is approximately 50 to 150 miles. 

d. Powrr Suppty. Power is supplied to the re- 
ceiver from a separate source. The A supply is from 

a 12-volt storage battery; the B supply, from the 

170-volt, 100-milliampere output of Power Unit 

PE-155-A. 

e. Powrer INPUvuT. 

Application Volts Amperes 

Miatwlanipmerpee:. certaae «kee ae 1 0.24 

Meterslamps eae sate chee 12 0.50 

Eleatcumlampsmermeeni sac uicestio. 12 0.75 

NEICTOONOINS Sea haters Oils nt ec 12 0.15 

Vacuum-tube filaments ........ 12 2.85 

Vacuum-tube plates ........... 170 sil 

f. Power Ovutrut. The maximum undistorted 

power output of the receiver measured at head- 

phone jack 351-1, is about 35 volts across 4,000 

ohms. The output impedance is normally 4,000 ohms, 

connected at the factory. It may be changed to the 

250-ohm winding. 

2. Over-all System Function (fig. 2) 
a. Radio Receiver BC-1005—A is used in con- 

junction with a rotatable Adcock, or directional 

Refer to TM 11-251 for installation, operation, and other mainte- 
nance data on this equipment. 

. 

antenna and a fixed, vertical, nondirectional antenna. 

When the Adcock antenna is not oriented at right 

angles to an incoming signal (not in a null position), 

the signal is picked up by the antenna and amplified 
separately by each of the two tubes in the Adcock 

r-f amplifier stage. Controlled by the square wave 
oscillator and negative pulse rectifier stages, the Ad- 

cock amplifier tubes operate alternately in rapid suc- 

cession (130 times per second). Because the-Adcock 

amplifier tubes are connected 180° out of phase with 

each other, they alternately reinforce and oppose the 

amplified signal from the vertical antenna. Thus the 

resultant signal alternately increases and decreases 

in volume at a rate of 130 times per second. The 

amount of variation in volume is proportional to the 
degree which the Adcock antenna is off null. When 

the Adcock antenna is on null (at right angles to the 
incoming signal), there is no pulsating variation in 

the volume of the signal. The signal is amplified 

and detected by a fairly conventional superhetero- 

dyne radio circuit. The signal then goes to the syn- 

chronous voltmeter stage where the pulsating varia- 

tion in signal volume is measured by a microam- 

meter. This enables an operator to orient the Adcock 

antenna at right angles to an incoming signal and 

to determine from which side the signal is approach- 
ing the antenna. Flence the operator can determine 

the direction of the incoming signal. By cutting off 

the power supply to some of the stages, the receiver 

may also be used as a conventional figure-8 direction 

finder. A c-—w oscillator and figure-8 operation is 

used chiefly for code reception. 

b. Radio Receiver BC-1005-A has two separate 

radio-frequency (r-f) amplifier stages; a two-tube, 

series-connected, vertical r-f amplifier stage, which 

is fed by a vertical antennae ; and two separate ampli- 

fier tubes connected out of phase in the Adcock r-f 

amplifier stage, which is fed by the Adcock antenna. 

The heterodyne oscillator, mixer, first, second, and 

third i-f amplifier, c-w oscillator, volume-control, and 

audio-output stages are conventional in design. In 

the second detector-bearing amplifier stage, the func- 

tion of detection is conventional and the same tube 

also amplifies the detected signal, which is fed to the 

synchronous voltmeter stage. The square wave oscil- 



lator and negative pulse rectifier stages alternately meter stage. The power supply stage distributes A— 

synchronize one or the other of the two tubes in the (—12 volts) and B+ (+170 volts) power to the 

Adcock amplifier stage with the synchronous volt- other stages. 
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Figure 2. Radio Receiver BC-1005-A block diagram. 

3. Condensed Circuit Analysis (fig. 3) 33, section III, TM 11-251, Radio Set SCR-555—A. 

a. A very abbreviated circuit analysis is given b. The following tubes are used in Radio Receiver 

here. For more details, see paragraphs 20 through BC-—1005-A : 

Reference Commercial VT JAN Signal Corps 
No. Stage No. No. No. stock No. 

Mian aca Vertical r-f amplifiers sen Se eee 6AC7 2J6AC7 
V2 hen in Vertical ‘t-fi amplifier xj.scs.bos woes usin 6AC7 2J6AC7 
Wid: Se eeeratons Adcock r-f jamplifier aes. desc cs sea 12SG7 2J12SG7 
V4 oy sia wie Adcock retvamplifient aia. ur ean ots cant: 12SG7 2J12SG7 
MSi Race MIMGR Cp oot ar te aa eaten kde dala tay ht cates ec 12S.A7 2J12SA7 
ViG-is ees First: i-f ammplinerintsns ss tener ents ae thes 12SK7 2J12SK7 
V7 tein eras Second’ i-ty atnplitietine seer cereale 12SK7 Zl IZ Ke 
NW Biostea ses ‘Phird “dame amplitiernac. sys, oeaey eee ears 12SK7 2J12SK7 
VON eas Second detector-bearing amplifier 12SR7 2J12SR7 
WATER Tae. Heéterodyne) Oscillator) o 2a ta s/h. jehiecwaseie 12J5GT r 2J12J5GT 
WW Leer A T1d10,OULDUIEM rrp cretion oot cee carene is strates 12A6 2J12A6 
Vil 2 eee: C-woscillatorken vance (pee iee es titer 12SN7GT 2J12SN7GT 
NES icc Synchronous voltmeters. ois. ss ce bike cite 12SN7GT 2J12SN7GT 
Wil 4 eee Negative pulse rectifier ................ 12H6 2J12H6 
Wale eh oe Squares wave! oscillatormrne cess aie ie ae 12SN7GT 2J12SN7GT 



c. Each half of a 120-cycle-per-second signal gen- 

erated by the two halves of a twin-triode square 

wave oscillator is rectified separately by each half 

of a twin-diode negative pulse rectifier. The negative 

pulses (a and b) of voltage are supplied alternately 

to the grids of the two Adcock r-f amplifiers. These 

negative pulses in rapid succession cut first the ‘“B” 

Adcock amplifier, then the “A” Adcock amplifier, 

out of operation so that at any instant, only one 

Adcock amplifier tube is operating. The two Adcock 

amplifiers are connected with their grids in push- 

pull, or 180° out of phase, and with their plates in 

parallel. Because the “A” and “B” Adcock amplifier 

tubes are out of phase with each other, the signal 

from the “A” tube (1), for example, reinforces the 

amplified signal (2) from the series-connected, tw0- 
tube, vertical r-f amplifier stage. The signal from 

the “B” tube (3) would then oppose the signal (2) 

from the vertical amplifier. The resultant amplified 

t-f signal (4) alternately increases and decreases in 

volume at a rate of 130 times per second. In other 

words, when the “A” Adcock amplifier is operating, 
the resultant signal (4A) is louder than when the 
“B” Adcock amplifier is operating (4B). This r-f 

signal is combined in the mixer stage with a signal 
from the heterodyne oscillator to give an intermedi- 

ate-frequency (i-f) signal of 4.2 me which is simi- 

larly fluctuating in volume. The i-f signal is am- 

plified by the first, second, and third i-f amplifier 

and is then detected. The detected signal (5) is 
filtered (6) and amplified (7). The detection and 

amplification is performed by the second detector- 

bearing amplifier. The signal is then fed (8) to one 

end of a Wheatstone bridge in the synchronous 
voltmeter stage. Each of the other two legs of the 

bridge are connected to one plate of a twin-triode 

amplifier, also in the synchronous voltmeter stage. 

The grids of the synchronous voltmeter amplifier 
are connected to the negative pulse rectifier so that 

current flows in the “A” plate of the synchronous 

voltmeter amplifier when the “A” Adcock amplifier 

tube is in operation, and in the “B”’ plate when the 
“B” Adcock amplifier is in operation. Because there 
is a higher signal voltage when the “A” Adcock 

amplifier is operating (8A) then when the “B” Ad- 
cock amplifier is operating (8B), more current flows 

through the “A” plate of the synchronous voltmeter 

amplifier than flows through the “B” plate. This dif- 

ference causes a deflection of the microammeter, 

called the BEARING METER, in the Wheatstone 

bridge. If the directional Adcock antenna used in 

conjunction with the receiver is rotated 180°, the 

signal from the “A” Adcock amplifier tube will op- 

pose instead of reinforce the signal from the vertical 

amplifier and the ‘““B” Adcock amplifier tube will 

reinforce the vertical amplifier. This causes the 

BEARING METER to deflect in the opposite direc- 

tion. In addition, an automatic-volume-control 

(a-v-c) circuit impresses the detected signal on the 

grids of the first and second i-f amplifiers. A manual 

volume control may be used to ground out the auto- 

matic volume control and vary the cathode-to-ground 

resistance of the first and second i-f amplifier stages. 

An audio-output stage amplifies the signal from the 
second detector and provides phone jacks as well as 

a microphone jack and terminals for an external 

telephone line. A power supply stage supplies power 

to individual stages or groups of stages to the other 

stages so that different combinations of stages may 

be made inoperative for test purposes and for figure- 

8 reception. By cutting off the B+ power supply 

to the vertical amplifiers, “B’’ Adcock amplifier, 

bearing amplifier, synchronous voltmeter amplifier, 

negative pulse rectifier, and square wave, oscillator, 

the only signal fed to the receiver comes through the 

“A” Adcock amplifier, which is in continuous opera- 

tion. This signal, which may be heard in the phones 

of the audio-output ‘stage, is loud when the Adcock 

antenna is not on null and diminishes to zero as the 

Adcock antenna is rotated to a null position (at right 

angles to incoming signal). The output of a con- 

ventional c-w oscillator may be fed into the third 
i-f amplifier stage for code reception. 
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Figure 3. Radio Receiver BC-1005-A simplified circuit diagram. 



SECTION Il 

DIFFERENCES BETWEEN MODELS 

4. Operational Differences 

There is only one model of Radio Receiver BC- 

1005—A and there are no operational variations in 

this model. 

5. Design Differences 

There is only one model of Radio Receiver BC- 

996925 O- 52-2 

1005—A and there are no variations in this model 
which ‘alter circuit characteristics. The only varia- 

tions are purely mechanical. In later models the dial 

drive has been improved and mounted in a heavier 

cast frame. The shafts of tuning capacitors 120, 

121A, and 121B have been mounted in ball bearings 
on cast supports, rather than in plain bearings in 

light metal stampings as in early units. 



SECTION Ill 

INITIAL REPAIR PROCEDURES 
Note. Before any repairs or adjustments are made, all authorized modification work orders must be applied. Sce 

FM 21-6 for list of applicable MWO’s. 

6. General resulting in performance comparable to that of new 

Maintenance personnel should follow the procedure 

outlined in this manual when repairing and over- 
hauling Radio Receiver BC-1005—-A. The repair in- 
formation in this and the following sections is pre- 

sented in the order in which the repairman should 

actually perform the various operations on the equip- 

ment in the repair shop. This procedure permits re- 

pair of the equipment in the shortest time possible, 

Item 

Voltmeter 

Ohmmeter 

Tube tester 

Signal generator 

Frequency meter 

Capacity meter 

Voltmeter 

Shielded test booth 
or screen room. 

D-c voltmeter 

D-c milliammeter 

D-2 microammeter 

Battery 

Power unit 
PE-135-A 

‘Characteristics 

Vacuum-tube rectifier type, constant 
input reststance of 11 megohms or 
more, capable of measuring 1 to 200 
volts de (such as RCA Voltohmyst). 

Capable of measuring resistance from 
1 ohm to 1 megohm (such as ohm- 
meter which is part of Test Set 
I-56-(*) ). 

Standard emission type (such as tube 
tester which is part of Test Set 
I-56-(*)). 

Capable of delivering audio-modu- 
lated signal over a continuous range 
of 18 to 65 mc and at a frequency 
of 4.2 mc, output calibrated or me- 
tered in microvolts. 

Capable of measuring frequencies over 
a continuous range of 18 to 65 mc | 
and at 4.2 me. 

Capable of measuring capacitances 
from 1 mmf to 100 mf. 

Sensitivity of 1000 ohms per volt. 

Range 0 to 15 volts or more—to be 
used as a voltmeter calibration 
standard. 

Range 0 to 50 milliamperes or more— 
to be used as a milliammeter cali- 
bration standard. 

Range 0 to 75 microamperes or more 
—to be used as a microammeter 
calibration standard. 

Capable of delivering 6 and 12 volts. 

Any steady source of 170-volt direct- 
current (d-c) power may be substi- 
tuted. 

equipment, 

7. Tools, Test and Cleaning Equipment 
a. Toots. No special tools are required. Standard 

tools needed are a No. 6 and No. 8 Allen wrench 

(provided with the receiver), a 6-inch straight edge, 

Y4-, 4-, 36-inch socket wrenches, and an assortment 

of standard radio repair and alignment hand tools. 

b. Test EQUIPMENT. 

Item Characteristics 

Capacitor Capacitance 0.01 mf +10% (for use 
in dummy antenna). 

Capacitor Capacitance 5,000 mmf +10% (for 
use in dummy antenna). 

Resistors (2) Resistance 75 ohms £20% (for use 
in dummy antenna). 

Tube adapter Universal, single-pin, clip type or 
eight-pin socket type to provide pin 
contacts for measuring tube volt- 
ages (convenient but not essential). 

c. CLEANING EQUIPMENT. 

Characteristics 

Must be clean and free of all traces of 
moisture. 

Source of com- 
pressed air 

Wiping cloth Must be clean and free of lint, 

Solvent, dry- 
cleaning 

Crocus cloth 

#0000 sandpaper 

Pipe cleaners 

Assortment of stiff, 
small paint 
brushes. 

Small flashlight or 
probing light. 

Small knife blade 
or scraper. 
eI 



8. Removal of Tubes, Coil Shields, Dial and 
Heater Lamps, and Meters 

a. TuBES. Remove all the tubes from the top and 

bottom of the chassis. No tubes are secured by 
clamps or inclosed in any way. They all may be 

pulled straight out. DO NOT USE TOOLS. DO 

NOT TWIST OR TORN TUBES. 

b. Coit Suietps. From the underside of the 

chassis, remove the nuts and lockwashers which se- 

cure the four coil shields to the top of the chassis. 
Remove the coil shields. Remove the four heater 

lamps 385-1, —2, -3, and -4. 

_¢, Dia anp Heater Lamps. Remove the socket 
of dial lamp 386 by pressing the two clips which 
snap the socket fast to its bracket and firmly pulling 
the base of the socket upward. Remove dial lamp 

386 and the four heater lamps 385-1, —2, —3, and -4 
by pressing each lamp slightly into its socket and 
rotating it 4% turn counterclockwise. 

d. Meters. (1) From the back of the front 

panel, remove the two nuts and lockwashers which 

secure each of the three bars protecting meters 375, 

376, and 377. Remove the bars. 

(2) Remove the four leads from the terminals of 
each of meters 375, 376, and 377, and replace the 

flat washer, lockwasher, and nut, in that order, on 

each terminal. 

(3) From the back of the front panel, remove the 

four nuts, lockwashers, and flat washers which secure 

each of the three meters 375, 376, and 377. Remove 

the meters. 

9. Preliminary Cleaning of Receivers Exposed 
to Sand, Silt, or Salt Water 

When a receiver has been submerged or subjected 

to salt spray, it is very important to remove all 

traces of salt and corrosion from the equipment. 

Silt or beach sand will often deposit crystals of salt 

between the prongs of tube sockets and in small 

crevices. If, after a careful visual inspection, the 
receiver is found to be free of all traces of sand, 

silt, or salt crystals, proceed with paragraph 10. If 

the transmitter contains sand or silt, or if salt crystal 

formation is visible around insulation oz in cracks, 

flush the receiver thoroughly with clear, fresh water. 

Wipe insulation, tube sockets, and exposed surfaces 

carefully with a clean rag soaked in fresh water. 

After the receiver has been thoroughly washed, dry 

it in a drying oven. 

Caution: The tuning capacitors 120 and 121A and 

B are required to track with extreme accuracy. Do 

not attempt to wipe the plates of these capacitors. 

Do not use an air jet or any cleaning tool on these 

plates. 

10. Chassis Cleaning 
Thorough cleaning of the receiver is necessary to 

insure optimum performance and to prevent corro- 

sion, grease, and dirt from damaging parts or caus- 

ing low-resistance leakage, especially under humid 

operating conditions. In addition to the general clean- 

ing procedure, observe the following specific cautions 

and procedures. 

Caution: Do not apply high voltages between the 

plates of capacitors 120 and 121A and B to burn 

off dust or metallic chips. The plates are silver-plated 

and their surfaces may be pitted or marred by this 

treatment. Damage to the surfaces of these capacitors 

will destroy their ability to track with the required: 

precision. 

a. TUNING Capacitors 120 anp 121A aAnp B. 
Be careful not to bend the plates of the tuning 

capacitors. Do not use an air jet or cleaning tool on 

these plates. Flush the plates with dry-cleaning 

solvent or, if very dirty, disassemble the capacitors 

and soak them in dry-cleaning solvent. If disas- 

sembly is necessary observe the following precau- 

tions: 

(1) Turn the TUNING knob until capacitors 120 

and 121A and B are fully meshed. Lay a straight 

edge across the stator plates and carefully adjust the 

TUNING knob until the stator and rotor plates of 
all four tuning capacitor sections are touching the 

straight edge. 

(2) Note the exact dial setting or mark the dial 

so that it may be moved and returned to the same 

position. 
(3) If possible, remove only one two-gang tuning 

capacitor and replace that capacitor before removing 

the other tuning capacitor. The capacitor being re- 

placed may then be oriented with the capacitor al- 

ready in place by means of a straight edge, as in (1) 

above. 

(4) If capacitors are damaged in the slightest, re- 

place them with new capacitors. 
Note. Tuning capacitor design has been changed during 

the production of Radio Receiver BC-1005-A. Therefore, if 

the capacitor being replaced is not mounted in ball bearings, 

replace both two-gang tuning capacitors. When replacing 

old capacitors with new ones, it may be necessary to drill 

new mounting holes in the chassis. The capacitors should be 

fitted in place with their shafts in line and new holes marked 

and drilled where necessary. 

(5) If both two-gang tuning capacitors are re- 

moved at the same time, set the plates of the capa- 

citors as in (1) above and the dial as in (2) above 

7 



before tightening the Allen setscrews which couple 

the capacitors to the dial drive. 

b. GENERAL CLEANING ProcEpuRE. (1). Use an 
air jet and a stiff brush to remove loose solder, dirt, 

and metallic chips. Drops of solder adhering to 

sturdy parts of the receiver may be scraped off with 

a knife or screw driver blade. 

(2) Use a clean, lint-free rag and dry-cleaning 

solvent to wipe the receiver clean of oil or grease. 

Pipe cleaners, a thin-handled brush, or a pencil 

wrapped with a strip of cloth will aid in cleaning 
hard-to-reach parts. Pay special attention to insula- 

tion, tube sockets, jacks, resistor and capacitor 

panels, and other points where shorts or opens might 

occur. 
(3) Remove all traces of corrosion from switch 

contacts and other metal parts. Wipe wafer switch 
contacts very lightly with crocus cloth or erase any 
signs of corrosion with a lead pencil eraser. If neces- 

sary, tube socket contacts, jacks, the power input 

socket, and other sturdy electrical contacts may be 

scraped with a knife blade. 

(4) Remove all traces of fungus by scraping or 

sanding. After scraping, wipe off the affected parts 

carefully with a rag soaked in dry-cleaning solvent 

(SD). Materials containing cellulose, such as insula- 

tion, adhesive cement, wood, and certain plastics are 

especially vulnerable to fungus growth. 

11. Chassis Inspection and Lubrication 
a. INSPECTION Procepure. After the receiver 

has been thoroughly and carefully cleaned, make a 

general visual inspection of the chassis and all parts 

on the chassis. Inspect all wiring for breaks and 

burned, rotted, or cracked insulation. If any defects 

are noticed, replace the faulty lead. Leads must be 

dressed away from all jacks, tube socket terminals, 

sharp corners on chassis, and other points where 

shorts might occur. There should be a wide clearance 

around the heavy lead connecting pin 8 of V2, V3, 

and V4 with wafer switch 332c. Where groups of 

leads run parallel, they should be neatly tied with 
cord to form cables. Check all resistors and capacitors 

to be sure their leads do not short to tube sockets or 
ground. Especially check resistor 214-2 and capaci- 

tors 106-1, 101-8, and 122. The leads from re- 
sistors 212-1 and 212-2 (at Adcock antenna input 

socket 350) must be symmetrical. The lead from the 

pin of the vertical antenna input socket 349 should 

be as short as possible. All leads should be securely 

held either by terminal nuts or by solder. Inspect 

all soldered joints. If solder is cracked, the lead is 
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insecurely held, or two or more strands of a flexible 

lead are broken, resolder the joint. If terminal lugs 

are bent or leads protrude from the soldered joint, 

straighten the lugs and resolder the joint to avoid 

possibilities of a short. 

Note. Use only resin core or special radio solder. DO 

NOT USE VPAS TH ORVACID. KLUX: 

(1) Inspect all nuts, bolts, and screws to be sure 

they are tight and secured with glyptal. Use a small 
wrench and screw driver. Do not use pliers. 

Caution: Do not touch any screws used to adjust 

variable capacitors or coils. The adjusting screws 

on the four i-f transformers 317-1, —-2, -3, and -4 

should not be loose. The clips which help to prevent 

these screws from turning should be tight. 

(2) Inspect the contacts of wafer switches 331A, 

B, C, and D, and 332A, B, and C for proper contact 

pressure. Check the alignment of the wafer switches 

and the linkage connecting the switches to the BAND 

switch knob to be sure they are in the proper posi- 

tion for both settings of the BAND switch knob. 
The lock nuts at the joints of the linkage must be 

tight. The wafer switches, linkage, and BAND 

switch knob must operate freely without binding. 
The setscrews on the BAND switch knob must be 

tight. 

(3) Inspect the contacts of wafer switch 330 for 

proper contact pressure. Check the alignment of the 

wafer to be sure it is in the proper position for all 

four settings of the TEST SWITCH knob. The 
knob and wafer must operate freely without binding. 

(4) Inspect the plates of tuning capacitors 120 

and 121A and B for cleanliness. The capacitor rotors, 

dial drive, and TUNING knob must turn freely 

without binding. Setscrews on the dial, couplings, 
and TUNING knob must be tight. When the tuning 
dial is set at its bottom reference line, the four tun- 

ing capacitors must be fully meshed. Check with a 

straight edge. Leave the plates of the tuning 

capacitors fully meshed. 
(5) Inspect all other controls on the front panel 

for loose setscrews or improper setting. These con- 

trols and their associated switches and potentiometers 
should be cleaned, mounted securely, and turn freely 

without binding. 

(6) Check electrolytic capacitors 116A and B and 
117 for leaks. 

(7) Check capacitors 106-1 through 106-13, and 
111-1 through 111-5, transformers 301 and 302, and 
choke coil 303 for oil leaks. 

b. LuBRICATION PrRocEDURE (figs. 31 and 32). 
(1) The dial drive worm and worm-wheel bearing 

surfaces should be covered with a light coating of 



Grease, Lubricating, Special. The dial drive ball 
bearings should be lubricated with Oil, Lubricating, 

Preservative, Special. These lubricants are suitable 

for all temperatures at which this equipment was de- 
signed to operate. 

(2) The ball bearings or plain bearings at the 
ends of the rotor shafts of tuning capacitors 120 and 
121A and B should be lubricated with special pre- 

servative lubricating oil (PS). This lubricant is suit- 

able for all temperatures at which this equipment 

was designed to operate. 

12. Cleaning, Inspecting, and Testing 
Removed Parts 

a. TuBes.. (1)‘Cleaning. Use a clean rag and 
dry-cleaning solvent (SD) to wipe the tubes, bases, 

and prongs clean of dirt, oil, and grease. Use crocus 

cloth to remove any signs of corrosion on the tube 
prongs. Remove all traces of fungus by scraping and 
sanding. Wipe the affected areas with a clean rag 
soaked in dry-cleaning solvent (SD). 

(2) Inspecting. There must be no traces of 
fungus or corrosion on any parts of tubes. Inspect 

the tube envelopes and bases to be sure there are no 

cracks. Tube prongs must not be loose, bent, or 

broken. 

(3) Testing. Test the tubes in a tube tester ac- 
cording to instructions accompanying the tester or 

test doubtful tubes in a receiver known to be operat- 

ing normally. Replace any tubes which fail tests for 

low emission, leakage, and short or open circuits. 

(a)x To: test tubes: V1, V5,"'V6,. V10;, arid’ V4, 

connect the output lead of a signal generator in series 

with a 75-ohm resistor, a 0.005-microfarad (mf) 

capacitor, and the pin of the VERTICAL INPUT 

socket 349 of a receiver known to be operating 
normally. Connect the ground lead of the signal 

generator to the chassis of the receiver. Connect an 
output indicator (rectifier-type voltrneter) between 

LINE terminals 334 of the receiver. Set TEST 

switch 330 at CARDIOID A, POWER switch 

334-2 at ON, SWITCHED CARDIOID switch 
333-2 at FIG-8, and RADIO switch 335 at ON 
LINE. Turn the signal generator on to give an 

audio-modulated signal, tune the generator and re- 

ceiver to the same frequency (about 20 mc), and 

adjust the signal generator output to give a reading 

of 5 to 10 volts on the output meter. Substitute 

doubtful tubes in place of tubes known to be good. 
The output meter reading with a doubtful tube in 

place should be within 5 percent of the reading with 

normal tubes in place. 

(b) To test tube V3, connect each lead of a signal 

generator in series with a 75-ohm resistor and a pin 
of ADCOCK INPUT socket 350 of a receiver 
known to be operating normally. Proceed as in (a) 
above. 

(c) To test tubes V13. and V14, connect each 

lead of a signal generator in series with a 75-ohm 
resistor and a pin of ADCOCK INPUT socket 350 
of a receiver known to be operating normally. Con- 

nect an output indicator (rectifier type voltmeter) 

between LINE terminals 334 of the receiver. Set 
LEST 2SWIlTCH 1330" at» NORMAL, POWER 

switch 334-2 at ON. SWITCHED CARDIOID 

switch 333-2 at SWITCHED CARDIOID, and 
RF SENSITIVITY control 228 at AVC. Turn 

the signal generator on to give an audio-modulated 
signal and tune the generator and receiver-to the 

same frequency (about 20 mc). Set METER 

SENSITIVITY control 229-2 fully clockwise and 
METER BALANCE control 228 in such a position 
that BEARING METER 377 pointer deflects ap- 
proximately three-quarters scale. Substitute a doubt- 

ful tube in place of a tube known to be good. The 

BEARING METER reading with a doubtful tube 
in place should be within 5 percent of the. reading 
with normal tubes in place. Turn METER SENSI- 

TIVITY control 228 fully counterclockwise. Turn 
METER BALANCE control 228 fully counter- 

clockwise, then fully clockwise. The BEARING 
, METER 377 pointer should deflect first to the left 

and then to the right for a minimum reading of 20 
microamperes on each side of the zero. 

(d) To test tube V9, follow the procedure in (a) 
and (c) above. 

(e) Tubes not covered by the (a) through (d) 
above may be tested by substituting them for tubes 
which are mentioned as follows: 

Test in 
Tubes socket of 

WZ Vil 

V4 V3 

V7, V8 V6 

V12, V15 V13 

b. Com, Suretps. (1) Cleaning. Remove any 

traces of fungus or corrosion by scraping or sand- 

ing. Wipe the affected areas with a clean rag soaked 
in dry-cleaning solvent (SD). 

(2) Inspecting. There must be no traces of 

fungus or corrosion. Inspect to be sure there are no 

bent or broken lugs which are used to secure the 
shields to the chassis. 

c. Dian aND HEATER Lamps. (1) Cleaning. 
Wipe off the lamps with a clean rag. Remove any 
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traces of fungus or corrosion on the lamp bases by 
scraping and sanding. 

(2) Inspecting. There must be no traces of 

fungus or corrosion. Inspect the lamps to be sure the 

envelopes are not cracked and the bases are not loose. 

(3) Testing. Test the lamps with a 6-volt bat- 

tery. Replace any lamps which are dim or do not 

light. 

d. Meters 375, 376, anv 377 (fig. 4). (1) Dis- 

assembly, Remove the screw on each side of the 

front panels of the three meters and carefully lift 

the front panel straight out from the face of each 

meter. Lay the meters on the bench in such a position 

that there is no danger of a meter tipping over, face 

down, on the bench. Remove the six meter lamps 366 

by pressing each lamp slightly into its socket and 
rotating it 4 turn counterclockwise. 

(2) Interior cleaning. Use a clean rag and dry- 

cleaning solvent (SD) to wipe off the lamps and 
front panels of the meters. Remove any traces of 

fungus or corrosion on the lamps, front panels, or 

lamp contacts by scraping and sanding. Wipe off the 

meter dials with a clean rag dampened in dry-clean- 

ing solvent, being VERY CAREFUL not to exert 

any pressure on the meter hands or the exposed 

mechanism at the base of the meter. 

(3) Interior inspection. There must be no traces 

of fungus or corrosion on the front panel, lamps, 

lamp sockets, or meter dial. If there are any signs 
of fungus or corrosion in the meter mechanism, or 

if the meter appears damaged in any way, replace 

the entire meter. If the glass in the front panel is 

cracked or scratched, replace it. Inspect the lamps 

to be sure the envelopes are not cracked and the 

bases are not loose. 

(4) Testing lamps. Test the lamps with a 6- 

volt battery. Replace any lamps which are dim or do 

not light. 

(5) Reassembly. Insert the six lamps firmly in 

their sockets. Gently fit the front panel over the dial 

of each lamp and secure each front panel in place 

with two screws. 

Caution: When. fitting the front panel into place, 

be VERY CAREFUL that the pin on the end of 

the adjusting screw in the lower center of the front 

panel slides FREELY WITHOUT FORCING into 

the slot in the adjusting lever of the meter mecha- 
nism. Pressure on this lever, the hand of the meter, 

or the meter mechanism will DAMAGE THE 

METER. 

(6) Exterior cleaning. Remove any traces of 
fungus or corrosion on the meter cases or terminals 
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Figure 4. Meter, front panel removed. 

by scraping and sanding. Use a clean rag and dry- 

cleaning solvent (SD) to wipe off the cases and 
terminals. 

(7) Exterior inspection. The four terminals on 
each meter must not be loose or bent. There must 

be no traces of fungus or corrosion. Slightly rotate 

the adjusting screw in the lower center of the front 

panel of each meter. The position of the hand should 

change if the pin on the adjusting screw has been 
properly engaged. When the meters are right side 

up with their dial in a vertical plane, the hand of 

each meter must be on 0. 

(8) Meter testing. While each meter is being 
tested, it should be right side up with its dial in a 

vertical plane. Make test connections to the two 
large terminals at the back of the meter. Connect 

meter 375 in series with a standard milliammeter 
having a range of 0 to 50 milliamperes (ma) or 
more. Check the calibrations of the meter. At full 

scale deflection, meter 373 should agree with the 
standard within + 2 percent. Connect meter 376 in 

parallel with a standard voltmeter having a range 

of 0 to 15 volts or more. Check the calibrations of 

the meter. At full scale deflection, meter 376 should 

agree with the standard within + 2 percent. Connect 
meter 377 in series with a standard microammeter 
having a range of 0 to 75 microamperes or more. 

Check the calibrations of half the meter dial. Reverse 

the connections to the meter terminals and check 

the calibrations of the other half of the dial. At full 

scale deflection, meter 377 should agree with the 

standard within -+ 2 percent. 



SECTION IV 

PRELIMINARY TROUBLE-SHOOTING PROCEDURES 

13. Input Resistance Measurements 
Troubles within the receiver can sometimes be de- 

tected by checking the filament and plate supply 

circuits at the terminals of POWER INPUT plug 
355 before applying power to the receiver, thereby 
preventing damage to the equipment. Make the fol- 

lowing checks before attempting to place the re- 

ceiver in operation. The POWER INPUT plug must 
not be connected to the power cable socket. Dial lamp 

386, the 4 heater lamps 385-1, —2, —3, and —4, and 

the 15 tubes V1 through V15 must be removed. 
Short the terminals of the 3 meters 375, 376, and 

377 for this test. 
a. With an ohmmeter, check the resistance between 

pin 3 of POWER INPUT plug 355 and ground 

(chassis). There should be a dead short, or zero 

ohmmage. If there is any resistance, look for a 

broken lead between pin 3 and ground. 

b. POWER switch 354-2 must be OFF and 
HEATERS . switch 333-3 must be ON. With an 

ohmmeter, check the resistance between pins 1 and 

3 of POWER INPUT plug 355. There should be 
an open, or infinite ohmmage. If there is less than 

infinite ohmmage, look for a short to ground on 

the pin 1 and heater lamp circuits. 

c. Turn POWER switch 334-2 ON. With an 

ohmmeter, check the resistance between pins 1 and 

2 of POWER INPUT plug 355. There should be 
a dead short, or zero ohmmage. If there is any re- 

sistance, look for a faulty POWER switch 3342 

or broken leads between pins 1 and 2 and the switch. 

d. Turn PANEL LIGHTS switch 333-1 ON. 

Use an ohmmeter with the positive test prod on 
pin 3, check the resistance between pins 2 and 3 of 

POWER INPUT plug 355. There should be a 
“kick,” or swing of the pointer to a low ohmmage 

reading, to indicate charging of capacitors. Then 

25,000 to 100,000 ohms should be indicated. If these 

results are not obtained, see figures 39 and 40 and 

look for a short or open in the A-circuit. 
Note. Theoretical resistance is 188,000 ohms + 20 per- 

cent, but leakage across capacitor 117 reduces this value 

considerably. 

e. Set the knob of TEST SWITCH 330 on the 

top of the chassis to the CARDIOID A position. 

With an ohmmeter, take a reading of the resistance 

between terminal A on TEST SWITCH 330 and 

ground. (See fig. 5.) Adjust ADCOCK BALANCE 

control 227 on the top of the chassis until the read- 

ing obtained at terminal A equals 43,000 ohms. If 

unable to obtain this reading, look for a short or 

open in the circuit between terminal A and Adcock 

r-f amplifier tube V4. 

TERMINAL A | 
(RESISTANCE TO — 

GROUND = 43,000.n. 
(FOR TEST), = 

TLSIS21S 

Figure 5. Reading on TEST SWITCH 330 for preliminary 
Adcock balance adjustment. 

f. Set the knob of TEST SWITCH 330 in the 

extreme counterclockwise, or NORMAL, position. 

SWITCHED CARDIOID switch 333-2 must be set 



at SWITCHED CARDIOID and CW switch 333-4 

must be ON. With an ohmmeter, check the resistance 

between pins 4 and 3 of POWER INPUT plug 355. 

There should be a resistance of 17,200 to 25,800 

ohms. If these results are not obtained, look for a 

short or an open in the B + circuit. 

14. Operating Test 
a. PREPARATION. (1) Dial lamp 386, the 4 

heater lamps 385-1, —2, -3, and -4, and the 15 tubes 

YELLOW 
CRISSCROSS 

375 TRACER 
(GNO) 

YELLOW 
TRACER RED 

2 6 TRACER 

.@) @ O 
valle WHITE 

(GNO) 
BLACK 

TRACER 
Figure 6. Meter connections. 

(3) If Power Unit PE-155—A, battery cable 
(Signal Corps stock No. 3E7182-1), power cable 

(Signal Corps stock No. 3E7182-3), and a 12-volt 

storage battery are all available and known to be in 

good operating condition, connect these units as indi- 

RADIO RECEIVER 
BC-1005-A 

Ra 

HEATERS 
33370 

V1 through V15 must be inserted in their sockets. 

Be sure all lamps and tubes are fully seated. 

(2) Replace the three meters 375, 376, and 377. 
Each is secured by four flat washers, lockwashers, 

and nuts. Replace the three bars which protect the 

faces of the three meters. Each bar is secured to the 

front panel by two nuts and lockwashers. Connect 

the four leads to each of the meters as shown in 

figure 6. Each lead is secured by a flat washer, lock- 

washer, and nut in that order. 

WHITE 375 
rep (GND) BLACK 

CRISSCROSS TRACER 
TRACER O 

Oo ark e) Oo BLACK 
TRACER 

TRACER 
WHITE 

(GNO) 

TLSIS23-S 

cated in figure 7, POWER switch 334-2 and 

HEATERS switch 333-3 must be OFF. Firmly plug 

the power cable socket into POWER INPUT plug 

Sey: 

POWER UNIT g¢ 
PE-155-A 

RECEIVER POWER 
SUPPLY CABLE 

12 VOLT BATTERY 

Figure 7. Standard power supply. 

TESISO7=S 



Note. If Power Unit PE-155-A is unavailable, a switch 

and steady source of d-c power capable of delivering 170 

volts at 0.1 ampere may be substituted. When this substitu- 

tion is made, wire a 12-volt storage battery, the 170-volt 

power source, and the power source switch as indicated in 

figure 8. POWER switch 334-2 and HEATERS switch 

333-3 on the receiver must be OFF. With the power source 

switch open, connect the ground terminal ‘to pin 3 of 

POWER INPUT plug 355; connect the —12 volts terminal 

to pin 1; and connect the +170 volts terminal to pin 4. 

HEATERS 
233-3 

POWER INPUT 
3959 

Caution: When a 170-volt power source is used 
instead of Power Unit PE—155—A, the power source 

switch must always be open when POWER switch 

334-2 is OFF. The power source switch should be 

closed when POWER switch 334-2 is ON. This 

procedure must be observed during all operations 

when a B+ power source other than Power Unit 

PE-155-—A is used. 

+ITOV 

-DC SUPPLY 

12 VOLT BATTERY TE51308-S 

Figure 8. Substitute power supply. 

b. TURNING ON Set. During the following 
operations, listen closely to the receiver for any 

crackling or buzzing noises which indicate arcing, 

watch carefully to see if there is any smoking, and 

smell the receiver to detect an odor of burning in- 

sulation. Watch the three meters 375, 376, and 377 

to be sure they do not swing off scale. If any ob 

normalities are noticed, cut off the power immedt- 
ately, attempt quickly to find the source of trouble, 

and see section VIII. 

996925 O- 52 - 3 

(1) Check to be sure the following switches on 

the front panel of the receiver are set as indicated: 

Ref. 
symbol Nomenclature Set at 

334-2 POWER switch OFF 

333-3 HEATERS switch OFF 

333-1 PANEL LIGHTS switch OFF 

333-2 SWITCHED CARDIOID switch FIG-8 

333-4 CW switch OFF 
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(2) Turn the HEATERS switch ON. If the four 

heater lamps 385-1, -2, -3, and -4 do not light, 

see section VIII. 
Note. The heater lamps are under three of the coil 

shields on the top of the chassis. Lamps 385-1 and 385-2 
produce a glow which may be observed through the holes 

marked ANT 18-34 MC and BAL. The glow from lamp 

385-3 may be observed through the hole marked RF 18-34 

MC. The glow from lamp 385-4 may be observed through 

the hole marked OSC 18-34 MC. 

(3) Turn POWER switch 334-2 ON while ob- 

serving BAT. VOLTAGE meter 376. The meter 

should give a reading of the available battery voltage 

(approximately 12 volts). If these results are not 

obtained, look for a short or open in the A-circuit 

or improper connections to BAT. VOLTAGE meter 
376. If Power Unit PE-155—A is used to supply 
B+ power, the unit should begin to operate when 

POWER switch 334-2 is turned ON. 

(4) Turn PANEL LIGHTS switch 333-1 ON. 

If dial lamp 386 and the lamps in the three meters 

on the front panel of the receiver do not light, see 

section VIII. 

(5) Rotate METER SENSITIVITY 229-2 and 

METER BALANCE 230 controls counterclockwise 

until they reach the stop. Turn SWITCHED 
CARDIOID switch 333-2 to SWITCHED CAR- 

DIOID. The pointer of BEARING METER 377 
should deflect slightly. As METER SENSITIVITY 

control 229-2 is rotated clockwise, the pointer should 

deflect further in the same direction. As METER 
BALANCE control 230 is rotated clockwise, the 

pointer should swing back across zero and deflect in 
the opposite direction. If these results are not ob- 

tained, see section VI. 

(6) Slowly rotate RF SENSITIVITY control 

228 from full clockwise to a full counterclockwise 

position. During this operation the pointer of TUNE 

FOR DIP meter 375 should recede ‘toward zero; 

then, as the control snaps into the SWITCH TO 

AVC position, the pointer should jump to a higher 

reading. If these results are not obtained, see sec- 

tion VI. 

(7) Operate the remaining controls and switches 
on the front panel of the receiver to be sure they 

work freely over their full range. 

(8) Replace the four coil shields on the top of 

the chassis and secure each of their mounting lugs 
with a nut and lockwasher. 



SECTION V 

ALIGNMENT PROCEDURE 

15. Calibration of Test Equipment 
The entire alignment procedure should be performed 
in a shielded test booth or screen room. To insure 

accuracy of alignment, use the frequency meter as 

a standard when setting the signal generator to a 

certain frequency. Check each. signal-generator set- 

ting against the frequency meter as follows: Place 

the signal generator and the frequency meter near 

each other. Turn both units on and allow them 15 

minutes to warm up. The frequency meter should 

be calibrated according to instructions furnished with 

the meter. Attach a lead to the signal generator out- 

put and run the lead near the antenna of the fre- 

quency meter. However, do not connect the lead to 

the antenna of the frequency meter. Set the fre- 

quency meter to the exact frequency at which the 

signal generator is to be used. While listening to 

the headset attached to the frequency meter, tune 

the signal generator by zero-beating it against the 

frequency meter. When the signal generator has 

been tuned, turn off the frequency meter and remove 

the lead from the signal generator output. 

16. Alignment of I-F Amplifier Stages 
(figs. 9 and 29) 

a. PREPARATION. Check the receiver according 

to paragraph 14a, section IV to be sure all removed 

parts have been replaced and the power supply is 

connected correctly. Turn POWER switch 334-2 
ON and allow the radio about 15 minutes to warm 

up. Adjust the signal generator for a 4.2-mc modu- 

lated signal, as described in paragraph 15. Set the 

controls and switches as follows: 

Ref. symbol Nomenclature Set at 

231 TONE CONTROL Maximum clock- 
229-1 AUDIO VOLUME wise position. 

control Maximum clock- 
228 RF SENSITIVITY wise position. 

control Maximum clock- 
355 RADIO switch wise position. 
334-1 A-PHONES switch OFF LINE. 
333-4 CW switch ON LINE. 
333-2 SWITCHED CARD-| OFF. 

IOID switch FIG-8. 
331 and 332 BAND switch 18-34 MC. 
120 and 121 TUNING control 18 me. 
330 TEST SWITCH CARIOID A. 

b. ProcepurE. (1) Attach the ground lead of 

the signal generator to the receiver chassis. Connect 

the dummy antenna (a 5,000-micromicrofarad 

(mmf) capacitor and a 75-ohm resistor in series) 
between the signal generator output and pin 4 (con- 
trol grid) of the third 1-f amplifier tube V8. 

(2) Connect an output meter (rectifier type volt- 
meter) across B-PHONES jack 351-1, and adjust 

the signal generator output to give a reading of 

about 12 volts on the output indicator. 
Note. The output meter should not read more than 15 

volts at any time during the alignment procedure. Therefore 

the output of the signal generator may have to be reduced 

several times during the alignment procedure. 

(3) Adjust the alignment screws on fourth i-f 

transformer 317-4 to give a maximum reading on 
the output indicator. 

(4) Move the dummy antenna to pin 4 (control 

grid) of second i-f amplifier tube V7. 

(5) Adjust the alignment screws on third i-f 

transformer 317-3 to give a maximum reading on 

the output indicator. 

(6) Move the dummy antenna to pin 4 (control 

grid) of first i-f amplifier tube V6. 

(7) Adjust the alignment screws on second i-f 

transformer 317-2 to give a maximum reading on 

the output indicator. 

(8) Move the dummy antenna to pin 5 (control 

grid) of mixer tube V5. 
Note. If an adapter is not available, the removal of the 

shield covering the bottom of the socket of mixer tube V5 

may be avoided as follows. Strip the insulation from the end 

of a short piece of insulated wire. Remove mixer tube V5 

from its socket, wrap two or three turns of the bare end of 

the wire tightly around pin 5 of the tube, and reinsert the 

tube firmly in its socket. Make sure the wire is not shorted 

to the chassis. Connect the free end of the wire to the dummy 

antenna. 

(9) Adjust the alignment screws on first i-f trans- 

former 317-1 to give a maximufn reading on the 

output indicator. 

(10) Leaving the dummy antenna connected to 

pin 5 of mixer tube V5 socket (or pin 5 of the tube), 

carefully readjust the fourth, third, second, and first 

i-f transformers 317-4, —3, —2, and —-1, in the order 

named, for maximum reading on the output 
indicator. 
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3RD IF TRANSFORMER 
: 317-3 

4TH 1P TRANSFORMER 
3l7-4 

CAPACITOR I19-| 
ADCOCK R-F AMPLR 

18-34 MC 

CAPACITOR 119-2- 
ADCOCK R-F AMPLR 
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CAPACITOR 123-1 
MIXER 34-65MC 

 -TL513225 

Figure 9. Aligninent adjustments. 

17. Alignment of 18- to 34-MC Band of 
Heterodyne Oscillator and Mixer Stages 
(fig. 9) 

a. PREPARATION. After aligning the i-f amplifier 

stages, as described in paragraph 16, adjust the signal 

generator for a 34-mc signal, described in para- 

graph 15, and audio-modulate the signal. Tune the 

receiver to 34 mec on the 18- to 34-mc band. Make 

no changes in any other control or switch settings. 
Note. The output meter should not read more than 15 

volts -at any time during the alignment procedure. Therefore 

the output of the signal generator may have to be reduced 

several times during the alignment procedure. 

b. PRocEDURE. (1) Connect the dummy antenna 

to the pin in VERTICAL INPUT socket 349. 

(2) Adjust capacitor 123-2 to give a maximum 

reading on the output indicator. 

(3) Adjust capacitor 122 to give a maximum 

reading on the output indicator. 

(4) Carefully readjust capacitor 123-2, then 

capacitor 122, for maximum reading on the output 
indicator. 

18. Alignment of 34- to 65-MC Band of 
Heterodyne Oscillator and Mixer Stages 
(fig. 9) : 

a. Preparation. After aligning the 18-to 34-mc 

band of the heterodyne oscillator and mixer stages, 

as described in paragraph 17, adjust the signal gen- 

erator for a suitable 65-mc modulated signal, de- 

scribed in paragraph 15. Tune the receiver to 65 
megacycles. Make no changes in any other control 

or switch settings. 
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Note. The output meter should not read more than 15 

volts at any time during the alignment procedure. Therefore 

the output of the signal generator may have to be reduced 

several times during the alignment procedure. 

b. ProcepurE. (1) Adjust capacitor 123-3 to 

give a maximum reading on the output indicator. 

(2) Adjust capacitor 123-1 to give a maximum 

reading on the output indicator. 

(3) Carefully readjust capacitor 123-3, then 

capacitor 123-1, for maximum reading on-the out- 
put indicator. 

19. Alignment of 18- to 34-MC Band of 
Adcock R-F Amplifier Stage (fig. 9) 

a. PREPARATION. After aligning the 34- to 65-me 
band of the heterodyne oscillator and mixer stages, 

as described in paragraph 16, adjust the signal gen-- 

erator for a 34-mc modulated signal, described in 
paragraph 15. Tune the receiver to 54 mc on the 

18- to 34-mc band. Make no changes in any other 

control or switch settings. 

b. PROCEDURE. 

between the signal generator output and pin A of 

ADCOCK INPUT socket 350. Connect a 75-ohm 

resistor between the ground lead of the signal gen- 

erator and pin B of ADCOCK INPUT socket 350. 

(2) Adjust the signal generator output to give a 

reading of about 12 volts on the output indicator. 

(1) Connect a 75-ohm resistor 

Note. The output meter should not read more than 15 

volts at any time during the alignment procedure. Therefore, 

the output of the signal generator may have to be reduced 

several times during the alignment procedure. 



(3) Carefully adjust TUNING control 120 and 
121 to give a maximum reading on the output indi- 

cator. 

(4) Adjust capacitor 119-1 to give a maximum 

reading on the output indicator. 

(5) Carefully readjust TUNING control 120 and 
121, then capacitor 119-1, for maximum reading on 

the output indicator. 

20. Alignment of 34- to 65-MC Band of 
Adcock R-F Amplifier Stage (fig. 9) 

a. PREPARATION. After aligning the 18- to 34-mc 

band of the Adcock r-f amplifier stage, as described 

in paragraph 19, adjust the signal generator for a 

65-mce modulated signal, described in paragraph 15. 
Tune the receiver to 65 megacycles. Make no changes 

in any other control or switch settings. 

b. PRocepurE. (1) Connect a 75-ohm resistor 

between the signal generator output and pin A of 

ADCOCK INPUT socket 350. Connect a 75-ohm 
resistor between the ground lead of the signal gen- 

erator and pin B of ADCOCK INPUT socket 350. 

(2) Adjust the signal generator output to give a 

reading of about 12 volts on the output meter. 
Note. The output meter should not read more than 15 

volts at any time during the alignment procedure. Therefore 

the output of the signal generator may have to be reduced 

several times during the alignment procedure. 

(3) Carefully adjust TUNING control 120 and 

121 to give a maximum reading of the output indi- 

cator. 

(4) Adjust capacitor 119-2 to give a maximum 

reading on the output indicator. 

(5) Carefully readjust TUNING control 120 and 
121, then capacitor 119-2; for maximum reading on 

the output indicator. ; 



SECTION VI 

DETAILED TROUBLE-SHOOTING PROCEDURES 

21. Localizing Trouble to a Stage 
a. GENERAL. The alignment procedure (pars. 15 

through 20, sec. V) generally localizes any troubles 

to one of the stages. If still in doubt, see paragraph 

28 on resistance and voltage measurements and the 

over-all connection and schematic diagrams. (See 

figs. 39, 40, and 41.) Repeat the preliminary trouble 

location checks. (See pars. 13 and 14, sec. IV.) 

When the defective stage has been located, see the 

applicable paragraph in section VIII. 

b. Grip Pin CueEcxk. If the receiver has a weak 

output, or if some of the stages are operative while 

others are inoperative, the faulty stage may often 

be located by turning on the radio and setting the 

controls and switches as described in paragraph 16a, 

section V. When the receiver has warmed up for 

about 15 minutes, successively touch the control grid 

of each tube with a metallic object, such as a key or 

screw driver blade, while listening to an earphone 
plugged into B-PPHONES jack 351-1. If a click or 
hum is heard when the grid of a tube is touched, 

that stage is generally operative. If no response is 

heard, the trouble generally lies between that point 
and the point of the last response. Check the tubes in 

the following order: 

apace | Nomenclature ee 

Vil Audio-output amplifier 5 
V8 Third i-£ amplifier ((amplr) 4 
V7 Second i-f amplr 4 
V6 First i-f amplr 4 
V5 Mixer 5 
V10 Heterodyne oscillator 5 
Wi Second vertical r-f amplr 4 
Vil First vertical r-£ amplr 4 
V3 Adcock r-f amplr 4 
*V4 Adcock r-f amplr 4 

*Before Ae V4, change TEST SWITCH 330 setting to 
CARDIOID 

c. SwitcH AND ContTROL CuHEcK. Troubles may 
sometimes be located by cutting off the B+ voltage 

supply to certain stages or circuits and then deter- 

mining if the remaining stages become operative. 

There is no B+ voltage supplied to the negative 

pulse rectifier stage. Certain switch and control set- 

tings, together with the elements which are cut off 
from the B+ supply, are tabulated below. 

Note. The B+ voltage to the plates (pin 8) of tubes V2, V3, and V4 cannat be cut off except by breaking a lead or 
turning the power supply off. However, B+ voltage to tube screens, resistors, and capacitors in these stages is cut off as 
indicated below. 

Nomenclature Set at 

TEST SWITCH | NORMAL 
330. switch 333-2. 

TEST SWITCH CARDIOID A 
330. switch 333-2. 

TEST SWITCH 
330. 

CARDIOID B 
switch 333-2. 

Nomenclature 

SWITCHED CARDIOID FIG-8 

SWITCHED CARDIOID 

SWITCHED CARDIOID 

Set at Elements isolated 

Vertical amplr stage. 

V4 section of Adcock amplr 
stage. 

Amplr section of 2d detector- 
bearing amplr stage. 

Synchronous voltmeter stage. 

Square wave oscillator stage. 

V4 section of Adcock amplr 
stage. 

FIG-8 

Amplr section 2d detector-bear- 
ing amplr stage. 

Synchronous voltmeter stage. 

Square wave oscillator stage. 

V3 section of Adcock amplr 
stage. 

FIG-8 

Amplr section of 2d detector- 
bearing amplr stage. 

Synchronous voltmeter stage. 

Square wave oscillator stage. 



Set at Elements isolated Nomenclature Set at Nomenclature 

TEST SWITCH BALANCE SWITCHED CARDIOID 
330. switch 333-2. 

TEST SWITCH | NORMAL 
330. switch 333-2. 

TEST SWITCH | CARDIOID A SWITCHED CARDIOID 
330, switch 333-2. 

TEST SWITCH | CARDIOID B SWITCHED CARDIOID 
330. switch 333-2. 

TEST SWITCH | BALANCE SWITCHED CARDIOID 
330. switch 333-2. 

keeles ae oe Ne}. IN” Sua lee.6 01/8 0.8 

22. Checking Audio Circuits 
a. TEST AND INDICATION. (1) Set up the re- 

ceiver and a power supply as outlined in paragraph 

14a(3), section IV. Turn POWER switch 334-2 

ON and allow the radio about 15 minutes to warm 

up. Set the controls and switches as follows: 

Ref, Eeishol Nomenclature | Set at 

334-2 POWER switch ON. 

333-2 SWITCHED CARDIOID | FIG-8. 
switch 

OFF. 
333-4 CW switch 

334-1 A-PHONES switch ON LINE. 

335 RADIO switch ON LINE. 

232 VOLUME A-PHONES Maximum clock- 
ON LINE control wise position. 

231 TONE CONTROL Maximum clock- 
wise position. 

229-1 AUDIO VOLUME Maximum clock- 
control wise position. 

228 RF SENSITIVITY SWTECHALO 
control AVC, 

(2) Attach the ground lead of an audio signal 
generator to the receiver chassis. Connect a 0.01-mf 
capacitor between the signal generator output and 

pin 4 or 5 (detector plate) of the second detector- 

bearing amplifier tube V9. Turn on the signal genera- 

tor. If the audio-output stage is functioning cor- 

rectly, a loud, clear signal should be heard in head- 

phones plugged into any of the following jacks: 

SWITCHED CARDIOID 

CW switch 333-4, 

Vertical amplr stage. 

Amplr section of 2d detector- 
bearing amplr stage. 

Synchronous voltmeter stage. 

Square wave oscillator stage. 

SWITCHED 
CARDIOID 

SWITCHED 
CARDIOID 

SWITCHED 
CARDIOID 

SWITCHED 
CARDIOID 

OFF C-w oscillator stage. 

No elements inoperative. 

V4 «section of Adcock amplr 
stage. 

V3 section of Adcock amplr 
stage. 

Vertical amplr stage. 

Ref. symbol Nomenclature 

351-2 A-PHONES jack 

351-3 LINE jack 

351-1 B-PHONES jack 

(3) If a weak signal or no signal is heard in all 

of the jacks, feed the signal from the audio signal 
generator through the 0.01-mmf capacitor to pin 5 

‘(control grid) of audio-output amplifier V1l. A 

loud, clear signal should be heard in headphones 

plugged into any of the jacks mentioned in (2) 

above. 

(4) If a weak signal or no signal is heard in all 

of the jacks, feed the signal from the audio signal 

generator through the 0.01-mmf capacitor to pin 3 

(plate) of audio-output amplifier V11. 

b. LocaLizaTIon. (1) If a signal is heard by 
the procedure outlined in a(3) above but is not 

heard by the procedure of a(2) above the trouble is 

probably in the detector section components of the 

second detector-bearing amplifier stage. See section 

VIII and trace the trouble to its origin. 
(2) If a signal is heard in one or two jacks but . 

not in all, or if a signal is heard by the procedure of 

a(4) above but is not heard by the procedure of 

a(3) above, the trouble is probably in the audio- 

output stage. See section VIII and trace the trouble 

to its origin. 

23. Checking I-F Circuits 
a. TEST AND INDICATION. (1) Set up the re- 

ceiver, a power supply, and a signal generator with 

19 



an output calibrated or metered in microvolts as 

outlined in paragraph 16a, section V. Remove hetero- 

dyne oscillator tube V 10. 
(2) Attach the ground lead of the signal genera- 

tor to the receiver chassis. Connect the dummy an- 

tenna (a 5,000-mmf capacitor and a 75-ohm resistor 

in series) between the signal generator output and 

pin 4 or 5 (detector plate) of the second detector- 

bearing amplifier tube V9. 

(3) Connect an output meter (rectifier type volt- 

meter) across B-PHONES jack 351-1, and adjust 

the signal generator output to give a reading of 12 

volts on the output indicator. Record the signal gen- 

erator output in microvolts. 

Note. The output meter should not read more than 15 

volts at any time during this test. 

(4) Move the dummy antenna to the following 

pins and tubes. At each pin, reduce the signal gen- 

erator output to give a reading of 12 volts on the 

output meter. Record each signal generator output 

in microvolts. Insert the heterodyne oscillator tube 

in its socket. 

Nomenclature 
Pin No. 

Ref. symbol (control grid) 

V8 Third i-f amplifier 4 

V7 Second i-f amplifier 4 

V6 First i-£ amplifier 4 

a Mixer 

b. LocatizAtion. If the signal generator output 

does not have to be definitely reduced at each suc- 

cessive reading, a lack of gain is indicated. The 

trouble probably lies in the stage of the tube which 

has no gain. The ratio between any two successive 

signal generator output readings should be approxi- 

mately the same. If a stage is defective, see the ap- 

plicable paragraph in section VIII and trace the 

trouble to its origin. 

24. Checking Heterodyne Oscillator Circuits 
a. Test AND INpicATION. (1) After checking 

the i-f circuits, as described in paragraph 23, adjust 

the signal generator for an 18-mc modulated signal 
as outlined in paragraph 15, section V. Make no 

changes in the hook-up or any of the control or 

switch settings. 

(2) Connect the dummy antenna to pin 8 (screen 
grid) of mixer tube V5 and adjust the output of 

the signal generator to give a reading of about 12 

volts on the output meter. 
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(3) While observing the output meter, slowly 

tune the signal generator 0.2 mc above and below 

the 18-mc setting; the output should give a lower 

reading on either side of 18 mc. 

(4) Adjust the signal generator for a 35-mc 

modulator signal as outlined in paragraph 15, section 

V. Carefully tune the receiver to 35 mc and repeat 

(2) and (3) above. 

b. LocaLization. If the output meter reading 

does not drop almost to zero when the signal genera- 

tor is tuned off 18 mc, or if the 18-me signal re- 

quired is many times stronger than the signal re- 

quired at pin 5 of V5 to produce the same output 

(par. 23a(4)), the trouble probably lies in the 

heterodyne oscillator stage. If the stage is defective, 

see section VIII and trace the trouble to its origin. 

25. Checking R-F Circuits 
a. Test AND INDICATION. (1) After checking 

the heterodyne oscillator circuit, as described in para- 

graph 24, adjust a signal generator with an output 

calibrated or metered in microvolts for an 18-me 

modulated signal as outlined in paragraph 15, sec- 

tion V. Carefully tune the receiver to 18 mc. Make 

no changes in the hook-up or in any of the control 

or switch settings. 

(2) Connect the dummy antenna to pin 8 (screen 

grid) of mixer tube V5 and adjust the output of the 

signal generator to give a reading of 12 volts on the 

output meter. Record the signal generator output in 

microvolts. 

Note. The output meter should not read more than 15 

volts at any time during this test. 

(3) Move the dummy antenna to the following 

pins and tubes. At each pin, adjust the signal gen- 

erator output to give a reading of 12 volts on the 

output indicator. Record each signal generator out- 

put in microvolts. 

Pin No. Ref. symbol (control grid) 
Nomenclature 

V2 4 

4 

Second vertical amplr 

First vertical amplr 

(4) Set TEST SWITCH 330 at CARDIOID A. 

Connect a 75-ohm resistor between the signal gen- 
erator output and pin A of ADCOCK INPUT 

socket 330. Adjust the signal generator output to 

give a reading of 12 volts on the output indicator. 

Record the signal generator output in microvolts. 

(3) (Set TLESTAS Wi C330 at CARDIOL: Be 

Adjust the signal generator output to give a reading 



of 12 volts on the output indicator. Record the signal 

generator output in microvolts. 

(6) Adjust the signal generator for a 35-mc 

modulated signal as outlined in paragraph 15, sec- 

tion V. Carefully tune the receiver to 35 mc. Repeat 

(4) and (5) above. 

b. LocaLizaATION. (1) If the signal generator 

output does not have to be definitely reduced at the 

successive readings taken in a(2) and a(3) above, 

the trouble probably lies in the vertical amplifier 

stage. If the stage is defective, see section VIII and 

trace the trouble to its origin. 

(2) The readings taken in a(4) and a(5) above 

should be approximately equal and be definitely less 

than the reading taken in a(2) above. The readings 

taken in a(6) above should be two or three times 

the readings taken in a(4) and a(5) above. If these 

results are not obtained, the trouble probably lies in 

the Adcock amplifier stage. If the stage is defective, 

see section VIII and trace the trouble to its origin. 

26. Checking Electronic Switching Circuits 
a. Test AND INpIcaTIon. (1) Set the switches 

and controls as follows: 

eas Nomenclature | Set at 

334-2 POWER switch ON. 

229-2 METER SENSITIV- 
ITY control. 

Maximum counter- 
clockwise position, 

(2) Rotate METER BALANCE control 230 

from a maximum counterclockwise to a maximum 

clockwise position. 

(3) The pointer of BEARING METER 377 
should indicate 20 microamperes or more to the left 

of zero and should then swing to a reading of 20 

microamperes or more to the right of zero. 

b. LocatizaTion. If BEARING METER 377 

operates abnormally, replace in succession the three 

tubes V15, V14, and V13, repeating the test after 

each replacement. Check the voltage and resistance 

at the sockets of these tubes in the same order. When 

the defective stage has been located, see the proper 
paragraph in section VIII and trace the trouble to 

its origin. 

27. Checking C-W Oscillator Circuits 
a. TEST AND INDICATION. Set up the signal gen- 

erator and receiver and make the tests as outlined in 

paragraph 34, section VII. 

b. Locarization. If these results are not ob- 

tained, the trouble probably lies in the c-w oscillator 

996925 O- 52-4 

stage. If the stage is defective, see section VIII and 

trace the trouble to its origin, 

28. Voltage and Resistance Measurements 
a. GENERAL. The voltage and resistance values 

indicated in figures 10, 11, 12, and 13 are average 

values and have a tolerance of approximately 20 
percent. Because certain terminals must be discon- 

nected to make the resistance tests, it is advisable to 

make the voltage measurements on Radio Receiver 

BC-1005—A before making the resistance measure- 

ments. 

b. VoLTAGE MEASUREMENTS (figs. 10 and 11). 

Use a vacuum-tube rectifier type voltmeter with a 

constant input resistance of 11 megohms or more, 

capable of measuring from 1 to 200 volts direct cur- 
rent, for best results. Under these conditions, the 

highest reading indicated at each pin should be ob- 

tained. If only a 1,000-ohm-per-volt voltmeter is 

available, voltage measurements may be expected to 

vary as indicated. The sockets of tubes V1, V2, V3, 

V4, V5, and V10 are inclosed by the coil shields on 

the top of the chassis. To measure voltages at the 

pins of these tubes, the coil shields may be removed, 

an adaptor may be inserted between tube and socket, 

or the insulation may be stripped from the end of a 

short piece of insulated wire and two or three turns 

of the bare end of the wire wrapped tightly around 

the pin to be measured to provide a terminal for at- 

taching the voltmeter. (Make sure the wire is not 

shorted to the chassis.) Conditions for making volt- 
age measurements are as follows: 

(1) All tubes and meters must be in place and 

rated power must be supplied (B+ equals 145 to 

180 yolts). For details, see paragraph 14a, section 

IE 
(2) Switches and controls should be set as 

follows: 

Ref. symbol Nomenclature Set at 

334-2 POWER switch ON. 

333-2 SWITCHED CAR- | SWITCHED 
DIOID switch CARDIOID. 

333-4 CW switch ON. 

231 TONE CONTROL | Maximum clockwise 
position. 

229-1 “AUDIO VOLUME | Maximum clockwise 
control position. 

331 and 332 | BAND switch 18-34 MC. 

228 RF SENSITIV- SWITCH TO 
ITY control AVC. 
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Ref. symbol Nomenclature Set at 

229-2 METER SENSI- Maximum clockwise 
TIVITY control position. 

227 ADCOCK BAL- Adjust according to 
ANCE adjust- paragraph 13e, sec- 
ment tion IV. 

330 TESRISWITCH After adjusting 227, 
set 330 at NOR- 
MAL. 

230 METER BAL- After setting 227 and 
ANCE control 330, adjust 230 un- 

til BEARING 
METER 377 reads 
0. 

(3) All readings are taken between tube pin and 
ground (chassis). 

c. ReststaNcE MEASUREMENTS (figs. 12 and 13). 

Use an ohmmeter capable of measuring from 1 ohm 

to 1 megohm, for best results. As all tubes must be 

removed, all readings may be taken from the bottom 

of the chassis. This avoids any need for removing 

the coil shields. Conditions for making resistance 
measurements are as follows: 

(1) All tubes V1 through V15 must be removed 
and POWER INPUT plug 355 must be discon- 
nected. 

(2) Disconnect the lead from either of the large 

terminals on the rear of BAT. VOLTAGE meter 

376 and secure the lead so that it cannot short to 
any other parts. 

(3) Capacitors 116A, 116B, and 117 are electro- 
lytic. To secure stable readings, unsolder the leads 
from all the terminals of these three capacitors ex- 

cept the ground terminals. Where two leads are 

soldered to the same terminal, remove the two leads 

and solder them together. Secure these leads so they 

cannot short to any other parts. 

(4) Switches and controls should be set as 
follows: 

Nomenclature Set at Ref. symbol 

POWER switch 

HEATERS switch 

PANEL LIGHTS 
switch 

OFF. 

OFF. 

333-3 

333-1 

1 

Ref. symbol Nomenclature - Set at 

333-2 SWITCHED SWITCHED 
CARDIOID CARDIOID. 
switch 

333-4 CW switch ON. 

331 and 332 | BAND switch 18-34 MC. 

228 RF SENSITIV- SWITCH. TOV AVC. 
ITY control 

230 METER BAL- Set halfway between 
maximum clockwise 
and maximum coun- 
terclockwise _ posi- 
tions, 

ANCE control 

227 ADCOCK BAL- Adjust according to 
ANCE adjust- |. paragraph 13e, sec- 
ment tion IV. 

330 TEST SWITCH After adjusting 227, 
set 330 at NOR- 
MAL. 

29. Moistureproofing, Fungiproofing, and 
Refinishing 

a. Thorough moistureproofing and fungiproofing 

of the receiver is necessary to insure optimum per- 

formance in spite of operation under conditions of 

excessive heat or humidity. Both conditions promote 

corrosion of metal parts and fungus growth, which 
attacks materials containing cellulose, such as insula- 
tion, adhesive cement, wood, and certain plastics. 

Secretions of fungus also have a corrosive effect on 

certain materials, such as wire, switch contacts, and 

other metal parts. After the transmitter has been re- - 

paired and is functioning correctly, for general in- 

structions on moistureproofing and fungiproofing see 

TB SIG.13, Moistureproofing and Fungiproofing 

Signal Corps Equipment. Follow the specific pro- 
cedure for moistureproofing and fungiproofing this 

equipment as outlined in paragraph 54), section IV, 

TM 11-251. 

b. If the front panel of the receiver is scarred or 

chipped, remove any rough spots‘ with #400 or +000 

sandpaper. If the panel is very dirty or badly rusted, 

kerosene may be used as an aid to cleaning. After 

the panel is thoroughly dry, use a small brush to 

apply the proper paint authorized by existing regula- 
tions. 

Note. Do not paint out parts identification numbers on 
the back of the front panel. Make sure all nomenclature in 

white letters on the front of the panel is clearly legible. 



TOP VIEW OF CHASSIS 

NOTES: 

ALL TUBES IN PLACE 
RATED POWER SUPPLIED 

SWITCH KNOBS 334-2 AND 333-4 "ON" 

SWITCH KNOB 333-2 AT "“SWITCED CARDIOID” 

CONTROL KNOB 228 AT "SWITCH TO AVC" 

CONTROL KNOBS 231, 229-1, AND 229-2 MAXIMUM CLOCKWISE 
CONTROL KNOB 230 SET TO GIVE ZERO READING ON METER 377 

SWITCH KNOB 330 AT" NORMAL" 

ADJUSTING SCREW 227 IN BALANCE POSITION 
*10-VOLT SCALE 
+50-VOLT SCALE 1000. PER VOLT VOLTMETER 

+ 250-VOLT SCALE 

-l2V 

VARIABLE 
95V 

Ov. 

TL51302-S 

Figure 10. Radio Receiver BC-1005-A, tube socket layout and voltage measurements, top view of chassis. 
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BOTTOM VIEW OF CHASSIS 

NOTES: 
ALL TUBES IN PLACE 

RATED POWER SUPPLIED 
SWITCH KNOBS 334-2 AND 333-4 "ON" 

SWITCH KNOB 333-2 AT"SWITCHED CARDIOID" 
CONTROL KNOB 228 AT “SWITCH TO AVC" 

CONTROL KNOBS 231,229-1, AND 229-2 MAXIMUM CLOCKWISE 

GND CONTROL KNOB 230 SET TO GIVE ZERO READING ON METER 377 
GNO 45 Vv SWITCH KNOB 330 AT"NORMAL" 

MOB} ADJUSTING SCREW 227 IN BALANCE POSITION 
GNO+4B) @)+145 Vv Vit ’ %*10-VOLT SCALE 

+50-VOLT SCALE {000m PER VOLT VOLTMETER 

+#250-VOLT SCALE 

3.V 47 -O5Ve ar TOV 
-B8.5V -2.5V GND 
-13 VF -7 vt ) 

O5V* O@®\ -o5v* 
352 -12v+@) @) 72.5Ve 

=f v 

Ske VO@Q 
-B5V sGoye GROMER tON 

VI5 

vi2 

-06v* 

D oe 12 4 GN e E a5 
“O18 Sy -12 Ov GND GND 

OOe\ OG HOG GNo 
6no+()L) ©7283 cnt) ) ©+}3v 120v-+8) SD) @}ov GND Ov 

One® OG© | MEO OQLG 
-12V 115V 120V 120V GND 5V GND+(1) (S5Vv 

GND GND 120V Oqe© 

120V 120V 

v9 V8 V7 -12V 

V6 

TL51303-S 

Figur- 11. Radio Receiver BC-1005-A, tube socket layout and voltage measurements, bottom view of chassis. 



TOP VIEW OF CHASSIS 

NOTES: 
ALL TUBES REMOVED 
POWER INPUT PLUG 355 DISCONNECTED GND 
SWITCH KNOBS 334-2,333-3,AND 333-1 "OFF" INF 75 
SWITCH KNOB 333-2 AT"SWITCHED CARDIO!ID" DOG 
SWITCH KNOB 333-4 "ON" 
CONTROL KNOB 228 AT "SWITCH TO AVC" vi cnoq~O L) © F150 
CONTROL KNOB 230 SET AT MIDPOINT Op® 
SWITCH KNOB 330 AT"NORMAL” 23,500 23,000 
ADJUSTING SCREW 227 IN BALANCE POSITION 170,000 
METER 376 AND CAPACITORS II6A,1168,AND 117 DISCONNECTED 

FROM THEIR CIRCUITS 150 
READINGS 0-3,000n TAKEN ON RX! SCALE 47,000 23,000 
READINGS 3,000-INFA TAKEN ON RXIO SCALE a6) 
ALL VALUES GIVEN IN OHMS v2 ono) @L-inr 

@py® 
GND 22,500 

GN 

22,500 22,500 24,000 1,000 
170,000 GND GND GND 170,000 5 23,000 _—-170,000 6 GND 

MOG | [OlO @QL@ OLD 
20,500-+6) (2)}+6ND 20,500+6) (2)+-170,000 ; GND-+() (©)}}-22,000 GNo-+6) (2)7- GND 

O@@ O@Q 
INF GND INF GND 470,000 220 6,800 22,500 

250,000 250,000 GNO GND 

V4 v3 v5 NATe) 

TL51304-S 

Figure 12. Radio Receiver BC-1005-A, tube socket layout and resistance measurements, top view of chassis. 
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BOTTOM VIEW OF CHASSIS 

NOTES: 
ALL TUBES REMOVED 
POWER INPUT PLUG 355 DISCONNECTED 
SWITCH KNOBS 334-2,333-3,AND 333-1 "OFF" 
SWITCH KNO® 333-2 AT "SWITCHED CARDIOID" 
SWITCH KNOB 333-4"0N" 
CONTROL KNOB 228 AT “SWITCH TO AVC" 
CONTROL KNOB 230 SET AT MIDPOINT 
SWITCH KNOB 330 AT "NORMAL" 
ADJUSTING SCREW 227 IN BALANCE POSITION 
METER 376 AND CAPACITORS I16A,1I16B,AND 117 DISCONNECTED 

FROM THEIR CIRCUITS 
VI READINGS 0-3000ATAKEN ON RXI SCALE 

READINGS 3000-INFin. TAKEN ON RXIO SCALE 
ALL VALUES GIVEN IN OHMS 

170,000 
GNO GNO 

Oo 
23,500-8) (4) 1,200,000 

7) © 6) 

GND 255 
23,500 

V7 
° 

TL51305-S 

Figure 13. Radio Receiver BC-1005-A, tube socket layout and resistance measurements, bottom vicw of chassis. 



SECTION VII 

FINAL TESTING 

30. Alignment Check 
After repairs have been completed on the receiver 

and the unit has been moistureproofed, fungiproofed, 

and refinished, a series of final tests are necessary 

‘to ascertain that the unit is in proper condition for 

tactical use. All final tests except the operational test 

must be performed in a shielded test booth or screen 

room. Although the unit has been correctly aligned 

during the repair procedure, recheck the alignment, 
paragraphs 15 to 20, section V, after moistureproof- 

ing, fungiproofing, and refinishing have been com- 

pleted. After the alignment check, make the follow- 

ing over-all performance tests in the order named. 

Adcock balance test. 

Mew sensitivity and dial deviation. 

I-f selectivity test. 
C-w oscillator test. 

Operational test. 

31. Adcock Balance Test 

a. PREPARATION. 

power supply as outlined in paragraph 14a(3), sec- 

tion IV. Turn POWER switch 334-2 ON and allow 

the radio about 15 minutes to warm up. Adjust the 

signal generator for a 34-mc modulated signal, as 

described in paragraph 15, section V. Set the con- 

trols and switches as follows: 

Set up the receiver and a- 

Ref. symbol Nomenclature | Set at 

3342 POWER switch ON. 
aoo=2 SWITCHED CAR- | FIG-8. 

DIOID switch 
333-4 CW switch OFF. 
334-1 A-PHONES switch ON LINE. 
335 RADIO switch OFF LINE. 
231 TONE control Maximum clockwise 

position. 
229-1 AUDIO VOLUME | Maximum clockwise 

control ‘position. 
228 RF SENSITIVITY | Maximum clockwise 

control position. 
229-2 METER SENSI- Maximum clockwise 

TIVITY control position. 
230 METER BAL- Set halfway between 

ANCE control maximum clock- 
wise and maximum 
counterclockwise. 

331 and 332 | BAND switch 34-65 MC. 
120 and 121 | TUNING control 34 me. 
330 TES SWitcH NORMAL, 

b. Test. (1) Connect a 75-ohm resistor between 

the signal generator output and pin A on ADCOCK 

INPUT socket 350. Connect a 75-ohm resistor be- 
tween the ground lead of the signal generator and 

pin B of ADCOCK INPUT socket 330. 

(2) Connect an output meter (rectifier type volt- 

meter) across B-PHONES jack 351-1, and adjust 

the signal generator output to give a reading of 

about 12 volts on the output meter. 

(3) Change the settings of the switches and con- 

trols in the following order: 

Ref. 
symbol Nomenclature Set at 

Turn counterclockwise 
until pressure is felt 
(do not switch on 

RF SENSITIV- 
ITY control 

AVC). 

S3oe2 SWITCHED SWITCHED 
CARDIOID CARDIOID. 
switch 

230 METER BAL- Adjust until BEARING 
ANCE control METER 377 reads 0. 

229-2 METER SENSI- | Maximum clockwise po- 
TIVITY control sition. 

230 TEST SWITCH BALANCE. 

227 ADCOCK BAL- Rotate in either direction 
ANCE adjust- until stop is hit. 
ment 

228 RF SENSITIV- Turn slowly clockwise un- 
ITY control til pointer of BEAR- 

TN GS Vi ERS 717, 
reaches maximum de- 
flection and starts to 
reverse. Set control 228 
slightly | counterclock- 
wise from position of 
maximum pointer de- 
flection. 

jefe ADCOCK BAL- Rotate slowly until 
ANCE adjust- BEARING METER 
ment 377 reads 0. 

(4) If unable to obtain the described results, re- 
verse the positions of fubes V3 and V4 or replace 

one of these tubes. Repeat the Adcock balance test. 

If still unable to obtain the described results, see 

section VI, 
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32. M-C-W Sensitivity and Dial Deviation 
Tests 

a. GENERAL. The test for sensitivity to audio- 
modulated signals and the test for dial deviation re- 

quire the same test set-up and readings are taken 

at the same frequencies. It is therefore more efficient 

to perform these two tests simultaneously. For these 

tests a signal generator with an output calibrated or 

metered in microvolts will be required. 

b. PREPARATION. Set up the receiver and a power 
supply as outlined in paragraph 14a(3), section IV. 

Turn POWER switch 334-2 ON and allow the radio 

about 15 minutes to warm up. Adjust the signal 
generator for a 64-mc signal, as described in para- 

graph 15, section V, and set the signal generator for 

30-percent modulation at 400 cycles per second. Set 

the controls and switches as follows: 

Ref. 
symbol Set at Nomenclature 

334-2 POWER switch ON. 

333-2 |- SWITCHED CAR= FIG-8. 
DIOID switch 

3334 CW, switch OFF. 

228 | RF SENSITIVITY Maximum clockwise 
control position. 

330 TEST SWITCH CARDIOID A. 

c. Test. (1) Connect a 75-ohm resistor between 

the signal generator output and pin A on ADCOCK 

INPUT socket 350. Connect a 75-ohm resistor be- 

tween the ground lead of the signal generator and 

pin B of ADCOCK INPUT socket 350. 
(2) Connect tip plugs to the terminals of a d-c 

microammeter with a range of 75 microamperes or 
more. Insert the plugs into DETECTOR OUTPUT 
jack 353. Keep the output of the signal generator 

regulated so that the meter does not read off scale. 
Note. If a microammeter is not available, connect the 

leads from the tip plugs to the two large terminals of 

BEARING METER 377 and use this meter as an output 

meter. 

(3) Carefully tune the radio to give a maximum 

reading on the microammeter output meter. 

(4) Adjust the output of the signal generator to 

give a reading of exactly 60 microamperes. 

(5) Record the exact dial setting and the signal 

generator output. 

(6) Adjust the signal generator as described in 

paragraph 15, section V, and repeat (3), (4), and 

(5) above at the following signal generator fre- 
quencies. Allowable tolerances of dial readings and 

signal generator outputs are tabulated below. 
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Maximum allow- 
Dial readings able signal 

(mc) generator output 
(microvolts) 

Signal generator 
frequency (mc) 

63.8 to 64.2 
59 58.8 to 59.2 35 
54 53.8 to 54.2 35 
49 48.8 to 49.2 35 
44 43.8 to 44.2 35 
39 38.8 to 39.2 3° 
34 33.8 to 34.2 35 
33 32.8 to 33.2 15 
28 27.8 to 28.2 12 
2a 22.8 to 23.2 12 

17.8 to 18.2 

(7) Attach the ground lead of the signal generator 

to the receiver chassis. Connect the dummy antenna 

(a 5,000-mmf capacitor and a 75-ohm resistor in 

series) betwéen the signal generator output and the 

pin in VERTICAL INPUT socket 349. 
(8) Adjust the signal generator as described in 

paragraph 15, section V, and repeat (3), (4), and 

(5) above at the following signal generator fre- 

quencies. Allowable tolerances of dial readings and 
signal generator outputs are tabulated below. 

Maximum allow- 
Signal generator Dial readings able signal 
frequency (mc) (mc) generator output 

(microvolts) 

64 63.8 to 64.2 55 
49 48.8 to 49.2 50 
34 33.8 to 34.2 50 
33 32.8 to 33.2 20 
23 22.8 to 23.2 20 
18 17.8 to 18.2 15 

33. I-F Selectivity Test : 
a. PREPARATION. Set up the receiver and a 

power supply as outhned in paragraph 14a(3), sec- 

tion IV. Turn POWER switch 334-2 ON and allow 

the radio about 15 minutes to warm up. For these 
tests a signal generator with an output calibrated or 

metered in microvolts will be required. Adjust the 

signal generator for a 4.2-me signal, as described 
in paragraph 15, section V, and set the signal gen- 

erator for 30-percent modulation at 400 cycles per 

second. Set the controls and switches as follows: 

Ref. symbol Nomenclature 

334-2 POWER switch ON. 

333—2 SWITCHED CAR. FIG-8. 
DIOID switch 

333-4 CW switch OFF. 

228 RF SENSITIVITY Maximum clock- 
control wise position. 

120 and 121 TUNING control 18 mc. 

331 and 332 BAND switch 18-34 MC. 

330 TEST SWITCH NORMAL. 



b. Test. (1) Attach the ground lead of the 
signal generator to the receiver chassis. Connect the 
dummy antenna (a 5,000-mmf capacitor and a 75- 

ohm resistor in series) between the signal generator 

output and pin 5 (control grid) of mixer tube V5. 
Note. If an adapter is not available, avoid removing the 

shield covering the bottom of the socket of mixer tube V5 

as follows: Strip the insulation from the end of a short 

piece of insulated wire. Remove mixer tube V5 from its 

socket, wrap two or three turns of the bare end of the wire 

tightly around pin 5 of the tube, and reinsert the tube firmly 

in its socket. Make sure the wire is not shorted to the chassis. 

Connect the free end of the wire to the dummy antenna. 

(2) Connect tip plugs to the terminals of a d-c 

--microammeter with a range of 75 microamperes or 

more. Insert the plugs into DETECTOR OUTPUT 
jack 353. Carefully adjust the output of the signal 
generator so that the microammeter output ‘meter 

reads exactly 60 microamperes. 
Note. If a microammeter is not available, connect the 

leads from the tip plugs to the two large terminals of 

BEARING METER 577 and use this meter as an output 

indicator. ; 

(3) Record the exact signal generator output 
(normal i-f sensitivity). 

(4) Tune the signal generator to 4,050 kilocycles 

(ke), increase the output of the signal generator to 

twice the normal i-f sensitivity, and slowly tune the 
signal generator toward 4,200 ke until the output 

microammeter reads 60 microamperes. Record the 

exact signal generator frequency. Reduce the output 

of the signal generator to an approximately normal 

i-f sensitivity value. 

(5) Tune the signal generator to 4,550 kc, in- 
crease the output of the signal generator to twice 

the normal i-f sensitivity, and slowly tune the signal 

generator toward 4,200 ke until the output micro- 

ammeter reads 60 microamperes. Record the exact 

signal generator frequency. Reduce the output of the 

signal generator to an approximately normal i-f 

sensitivity value. 

(6) Repeat (4) and (5) above except that instead 

of setting the signal generator output at twice normal 

i-f sensitivity, set the output successively at 10 times, 
100 times, and 1,000 times normal i-f sensitivity. 

Allowable tolerances of signal generator frequency 

at different signal generator outputs are tabulated 
below. 

Signal generator 
output (number of 
times normal i-f 

sensitivity) 

Maximum allowable 
signal generator 
frequency (kc) 

Minimum allowable 
signal generator 
frequency (kc) 

2 4,165 4,235 
10 4,135 4,265 

100 4,100 4,300 
1,000 4,075 4,325 

996925 O- 52-5 

34. C-W Oscillator Test 

a. PROCEDURE. Set up the receiver and a power 

supply as outlined in paragraph 14a(3), section IV. 

Turn POWER switch 334-2 ON and allow the radio 

about 15 minutes to warm up. Set the signal genera- 

tor for an 18-mc audio-modulated signal. Set the 

controls and switches as follows: 

Ref. symbol Nomenclature Set at 

334-2 POWER switch | ON. 

Bos=2 SWITCHED CAR- FIG-8. 
DIOID switch 

335-4 1 CW switch OFF. 

231 TONE CONTROL Midpoint. 

229-1 AUDIO VOLUME Maximum clock- 
control wise position, 

120 and 121 | TUNING control 18 me. 

131 and 132 | BAND switch 18-34 MC. 

228 RF SENSITIVITY Maximum clock- 
control wise position, 

330 TEST SWITCH CARDIOID A, 

b. Test. (1) Attach the ground lead of the 

signal generator to the receiver chassis. Connect the 

dummy antenna (a 5,000-mmf capacitor and a 75- 

ohm resistor in series) between the signal generator 

output and the pin in VERTICAL INPUT socket 

549. 
(2) Plug a headphone into B-PHONES jack 

, 551-1 and adjust the signal generator out until a 

clear tone is heard. Adjust TUNING control 120 

and 121 if necessary. 

(3) Turn off the audio modulation of the signal 

generator. The tone should stop. 

(4) Change the setting of CW switch 335-4 to 

ON. A harmonious tone should be heard. 

35. Operational Test 
a. GENERAL. The operational test is not per- 

formed on Radio Receiver BC—1005—-A as a unit, 

but is a field test of Radio Set SCR—-555—A, of 

which the receiver is a component. Because of slight 
variations between similar components, it is prefer- 

able to test the receiver with the other components 

which will actually be used tactically with the re- 

ceiver under test. 
b. ProcepurE. Set up and operate the complete 

RDF station as described in paragraphs 9 through 

19, section II, TM 11-251. 

c. Test. Take diréct and reciprocal bearings, as 

instructed in TM 11-251, at the following fre- 
quencies. The equipment should be tested both as a 

figure-8 and a switched-cardioid direction finder. 
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Allowable tolerances between direct and reciprocal 

bearings are tabulated below. 

reat ote Allowable Saahags potions yl ahestels direct and 

Kae} Sinitchud-eardinid 
Figure—8 reception reception 

64 178.3 to 161.5 177.8 to 182.2 
59 178.5 to 181.5 177.8 to 182.2 

54 | 178.5 to. 181.5 9hyh)| 177.8 to 182.2 

49 i 179585 181.5 Pe "177. 88 1822 

44 178.5 to 181.5 177.8 to 182.2 

39 | 178.5 to 181.5 177.8 to 182.2 
34 178.5 to 181.5 177.8 to 182.2 

33 | 178.5 to 181.5 177.8 to 182.2 

28 | 178.5 to 181.5 177.8 to 182.2 
23 178.5 to 181.5 177.8 to 182.2 
18 178.5 to 181.5 177.8 to 182.2  . 

Reel YM Nace.” Netlist ae nS 

Note. If these readings are not obtained see TM 11-251 

for information on installation, operation and maintenance 

of this equipment. 



SECTION VIII 

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA 

36. Vertical R-F Amplifier Stage (fig. 14) 
a, Circuir Reparr Features. The vertical am- 

plifiers increase the amplitude of the vertical antenna 

signals before they are combined with the Adcock 

r-f amplifier output. The vertical antenna is termi- 

nated by resistor 218 which serves as the grid load 

of the first r-f amplifier tube V1. Resistor 202-1, 

bypassed by capacitor 101-1, provides self-bias. Re- 

sistor 203-1 drops the B+ voltage to the proper 
screen potential, and decoupling is provided by capa- 

citor 101-2. The output of amplifier tube V1 is 

coupled to amplifier tube V2 by coil 316 and coupling 

capacitor 102-1. Resistor 204 helps to supply the 
plate load, and resistor 203-2 and capacitor 101-3 

form a decoupling network for tube V1. Resistor 

Vi 

Cea JAN-6AGC7 VERTICAL S7TNN 
ANTENNA <XO!! IST VERTICAL RF AMPLIFIER 

5 OQ 

349 VERTICAL 3 

OF 
| 4 

102-1 
250 MMF 

218 KL) 
75n ¢p 

A- 

204 
470n 

202-1 
150m 101-2 101-3 

0.0051 MF 0.0051 MF 

101-1 
0.0051MF 

205-1 forms the grid load for tube V2, which is 

self-biased by resistor 202-3 and bypassed by capaci- 

tor 101-4. Proper screen potential is provided by 

dropping resistor 203-3 bypassed’ by capacitor 101-5. 

The output of the vertical amplifiers is combined 

with the Adcock r-f amplifier output and applied 

to the mixer stage input. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 
The voltage and resistance measurements shown in 

figure 14 were made at the pin connections to the 

tube sockets on the top of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 
graph 28, section VI. 

v2 
JAN-6AC7 

2ND VERTICAL RF AMPLIFIER 

203-3 
1S00.n. 

TO MIXER STAGE B+ 
( SWITCH 330) (SWITCH 332-C)} 

Ale NOTE: >5 

Figure 14. Vertical r-f amplifier stage schematic diagram and voltage and resistance measurements. 

1S SYMBOL FOR FIXED CAPACITOR. TL51283-S 
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c. Parrs Data. 

nee 
aes eer ura 

ee Palio t Bas bla Name of part and description Function 

101-1 3D3551212 CAPACITOR: mica; moulded, 5,100 mmf + 5%; 500) Cathode bypass, VI. 

vdew. 

101-2 3D3551212 CAPACITOR: mica; moulded, 5,100 mmf + 5%; 500] Screen bypass, VI. 

vdew. 

101-3 3D3551212 CAPACITOR: mica; moulded, 5,100 mmf + 5%; 500) Plate filter bypass, VI. 

vdew. 

1014 3D3551212 CAPACITOR: mica; moulded, 5,100 mmf + 5%; 500} Cathode resistor bypass, V2.. 

vdew. 

101-5 3D3551212 CAPACITOR: mica; moulded, 5,100 mmf + 5%; 500 Screen resistor bypass, V2. 

vdew. 

102-1 3D9250-46.2 CAPACITOR: fixed; ceramic; 250 mmf + 5%; 500] Grid coupling, V2. 

vdew. 

202-1 3RC20BE151M RESISTOR: carbon; insulated; 150 ohms + 20%; % w. Cathode bias, V1. 

202-2 3RC20BE151M RESISTOR: carbon; insulated; 150 ohms + 20%; % w. Cathode bias, V2. 

203-1 3RC21BE152M RESISTOR: carbon; insulated ; 1,500 ohms + 20%; % w. | Screen voltage dropping, V1. 

203-2 3RC21BE152M RESISTOR: carbon; insulated; 1,500 ohms + 20%; % w. | Plate filter resistor, V1. 

203-3 3RC21BE152M RESISTOR: carbon; insulated; 1,500 ohms + 20%; ¥% w. | Screen voltage dropping, V2. 

204 RESISTOR: carbon; 470 ohms + 20%; YA w. Plate load, V1. 

205-1 RESISTOR: carbon; 47,000 ohms + 20%; % w Grid load, V2. 

218 3ZK600755-12 RESISTOR: carbon; insulated; 75 ohms + 20%; ¥% w.| Grid load, V1. 

316 2C5005A/C1 COIL: reactor; air core. Inductive reactor phase shifter. 

349 2ZK8671.12 SOCKET: connector; single-prong. Vertical antenna input 
connection. 

Vil 2J6AC7 TUBE: JAN-6AC7 (VT-112). R-f amplifier. 

2J6AC7 

37. Adcock R-F Amplifier Stage (fig. 15) 
a. Circuit Repair Features. The Adcock an- 

tenna signal is fed through series resistors 212-1 

and 212-2 to antenna transformer 311 or 310, de- 

pending on the band being used. Each transformer is 

cut in or out of the circuit by means of band switches 

331A, 331B, 331C, and 331D. Split stator capacitors 

126-1 and 126-2 are adjustable and each provides 

the means for accurately balancing one of the trans- 

former primaries to ground. Capacitors 120 are 

ganged with the tuning control and, together with 

aligning capacitor 119-1 or 119-2, resonate the 

secondary to transformer 311 or 310. The signal 
is applied in push-pull to the grids of tubes V3 and 

V4 through capacitors 103-1 and 103-2. The grids 

of tubes V3 and V4 are alternately driven to cut-off 

by applying negative pulses 130 times per second 

from the negative pulse rectifier stage. Since the 

grids are connected in push-pull and the plates in 

parallel, the Adcock antenna signal voltage appear- 

ing across the plate load is reversed in phase at a 

130-cycle rate. The pulsed bias voltages from the 

negative pulse rectifier stage are applied through 

an r-f decoupling network (consisting of resistors 

Bz 

TUBE: JAN-6AC7 (VT-112). R-f amplifier. 

208-1, 208-2 and capacitors 104-1, 104-2), and 

alternately drive the grids to cut-off. Capacitors 

103-1 and 103-2 have a value of 100 mmf and there- 

fore present a low-impedance path to the Adcock 

antenna r-f signals; however, their reactance at 130 

cycles is very high and they effectively isolate the 

switching pulses from the tuned grid circuit. The 

screen voltage for tube V3 is supplied through a 

voltage-dividing network consisting of resistors 

209-1 and 210-1. Capacitor 101-8 acts as a screen 

r-f bypass. Tube V4 screen potential is supplied by 

a voltage-dividing network consisting of variable 

resistor 227 and resistor 209-2. The variable resistor 

provides means for regulating the screen potential 

of tube V4 so that the cathode currents of both tubes 

can be balanced. Capacitor 101-9 acts as a screen 

r-f bypass for tube V4. 
b. VoLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 15 were made at the pin connections to the 

tube sockets on the top of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 



v3 3 arate oa 
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9-1 208-1 V 
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120 ADCOCK R.F AMPLIFIER 
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MMF 104-1 TO MIXER STAGE 
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103-2 

© 15°7MMF pa 

104-2 ADCOCK 
0.002 MF |aALANCE 
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caer 0,000n 

150,000.n 33,000.n. 
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PIN 3 PIN 5 
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AND HETERODYNE 
OSCILLATOR STAGES 
(3324, 3328, AND 332C) NOTE: a IS SYMBOL FOR FIXED CAPACITOR. 

# IS SYMBOL FOR VARIABLE CAPACITOR. 
TL5I284-S 

Figure 15. Adcock r-f amplifier stage schematic diagram and voltage and resistance measurements. 
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c. Parts Data. 

Signal Conte Name of part and description 
Ref, 

symbol 

101-8 

101-9 

103-1 

3D3551212 

3D3551212 

3D9100-57.2 

3D9100-57.2 

3K3020212 

3K3020212 * 

3D9001V E5-1 

3D9001V E5-1 

3D9089V Al 

3RC21BE154M 

3RC21BE154M 

3RC21BE333M 

3RC21BE333M 

3RC21BE103M 

3Z6006H8-11 
3Z6006H8-11 
2Z7281.7 

2C5005A/T1 

2C5005A/T4 

+ 3Z9826-12.1 

3Z9826-12.1 

3Z9826-12.1 

3Z9826-12.1 

2Z8799-207 

212567 

2J12SG7 

CAPACITOR: mica; moulded; 5,100 mmf + 5%; 500 
vdew. 

CAPACITOR: 
vdew. 

CAPACITOR: 
vdew. 

CAPACITOR: fixed; ceramic; 100 mmf + 5%; 500 
vdew. 

CAPACITOR: mica; moulded; 2,000 mmf + 5%; 500 
vdew. 

mica; moulded; 5,100 mmf | 

fixed; ceramic; 100 mmf + 5%; 500] 

CAPACITOR: mica; moulded; 2,000 mmf + 5%; 500 
vdew. 

CAPACITOR: variable; ceramic; 1.5 to 7 mmf. 

CAPACITOR: variable; ceramic; 1.5 to 7 mmf. 

CAPACITOR: variable; air; 2-gang; each section 5.2- 
834 mmf. 

CAPACITOR: differential; variable; 1.5-3.5 mmf. 

CAPACITOR : differential; variable; 1.5-3.5 mmf. 

RESISTOR: carbon; insulated; 150,000 ohms + 20%; 
iw. 

RESISTOR: 
YY w. 

RESISTOR: 
Yn w. 

RE SUSMO RS: 
In w. 

RESISTOR: carbon; insulated; 10,000 ohms + 20%; 
Zw. 

RESISTOR: carbon; noninsulated; 68 ohms; 4% w. 

RESISTOR: carbon; noninsulated; 68 ohms; 44 w. 

POTENTIOMETER: +wire-wound; 20,000 ohms. 

carbon; insulated; 150,000 ohms + 20%; 

carbon; insulated; 33,000 ohms + 20%; 

carbon; insulated; 33,000 ohms += 20%; 

TRANSFORMER: r-f; antenna; 34-65 mc; primary, 2 
turns; secondary, 107% turns. 

TRANSFORMER: r-f; antenna; 18-34 mc; primary, 2 
turns; secondary, 3.68 turns. 

SWITCH: rotary; 2-position; wafer type; one of four 
decks. 

SWITCH: rotary; 2-position; wafer type; one of four 
decks. 

SWITCH: rotary; 2-position; wafer type; one of four 
decks. 

SWITCH: rotary; 2-position; wafer type; one of four 
decks. 

SOCKE F; connector; 2-prong. 

TUBE: JAN-12SG7 (VT-209). 

TUBE: JAN-12SG7 (VT=209). 

Function 

Screen bypass, V3. 

Screen bypass, V4. 

Grid coupling, VS. 

Grid coupling, V4. 

Grid filter, V3. 

Grid filter, V4. 

Low waveband antenna trans- 
former secondary tuning. 

High waveband antenna trans- 
former secondary tuning. 

Grid circuit tuning, V3, V4. 

Low waveband, Adcock an- 
tenna capacitance balancing. 

High waveband, Adcock an- 
tenna capacitance balancing. 

Grid filter, V3. 

Grid filter, V4. 

Screen voltage divider, V3. 

Screen voltage divider, V4. 

Screen Pein dropping, V3. 

Adcock line load. 

Adcock line load. 

Variable screen voltage drop- 
ping to adjust Adcock am- 
plifier V4 gain. 

Adcock high waveband coup- 
ling. 

Adcock low waveband coup- 
ling. 

Adcock antenna transformer 
secondary band selection, 

Adcock ‘antenna transformer 
primary band selection. 

Adcock antenna transformer 
primary band selection. 

Adcock antenna transformer 
secondary band selection. 

Adcock antenna input connec- 
tion. 

R-f amplifier. 

R-f amplifier. 
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38. Mixer Stage (fig. 16) 
a. Circuit Reparr Features. The combined 

signal from the vertical and Adcock r-f amplifier 

stages is fed to the primary of transformer 313 or 

312, depending on the band being used. Each trans- 

former is cut in or out of the circuit by means of 

band switch 3320. Padding capacitor 114-1 helps to 

tune the primary of transformer 312. Variable 

capacitor 123-1 performs the same function on the 

higher frequency bandas capacitor 122 on the lower 

frequency band; Additional r-f coupling is provided 

between the ptimaries and’ secondaries of trans- 

formers 313 and 312 by capacitor 114-2. The signal 
induced in the secondary of transformer 313 is res- 

onated by tracking capacitor 122 and ganged tuning 

capacitor 121A. The signal is then applied to mixer 

tube V5 through blocking capacitor 105-1 and ap- 

pears across signal control grid load resistor 211-1. 

Tube V5 is self-biased by resistor 214-1 which is 

bypassed by capacitor 101-11. The heterodyne oscil- 

lator frequency, 4.2 mc above the incoming signal, 

is fed from the heterodyne oscillator stage through 

coupling capacitor 114—3, and appears across injector 

control grid load resistor 213 of tube V5. The 4.2 

me i-f output is fed to the primary of transformer 

317-1 (of the first i-f amplifier stage) which is tuned 
by capacitor 125. Resistor 203-4, capacitors 101-12 

and 106-2, and resistor 215-1 form decoupling net- 

works. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 16 were made at the pin comnections to the 

tube socket on the top of the chassis. Connect the 
meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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c. Parts Data. 

‘Function 

B+ filter, V3 and V4. 

Cathode resistor bypass, V5. 

Screen filter bypass, V5. 

Grid coupling, V5. 

Heater r-f bypass, V5. 

B+ filter bypass, V5. 

Secondary of high waveband 
r-f transformer tuning. 

R-f coupling. 

Injector control grid coup- 
ling, 

Signal control grid circuit 
tuning, V5 

R-f trimmer, low waveband. 
R-f trimmer, high waveband. 
First i-f transformer, primary 

tuning. 
Screen filter, V5. 
B+ filter resistor, V2, V3, 

and V4. 
Signal control grid load, V5. 

Injector control grid load, V5. 

Cathode bias, V5. 
Plate falter, V5. 
R-f high waveband coupling. 

R-f low waveband coupling. 

Band selection, r-f transform- 

oe igitine dy ed Name of part and description 

101-10 | 3D3551212 CAPACITOR: mica; moulded; 5,100 mmf + 5%; 500 
vdew. 

101-11 3D3551212 CAPACITOR: mica; moulded; 5,100 mmf + 5%; 500 

vdew. 
101-12 3D3551212 CAPACITOR: mica; moulded; 5,100 mmf + 5%; 500 

vdew. 
105-1 3A9005-23 CAPACITOR: fixed; ceramic; 15 mmf + 5%; 500 

vdew. 

106-1 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmf + 20%; 

600 vdew. 

106-2 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmf + 20%; 
600 vdew. 

114-1 3D9005-25 CAPACITOR: fixed; ceramic; 5 mmf + 1 mmf; 500 
vdew. 

114-2 3D9005-25 pee ae fixed; ceramic; 5 mmf + 1 mmf; 500 
vdew. 

114-3 3D9005-25 Paitin se fixed; ceramic; 5 mmf + 1 mmf; 500 
vdew. 

(Part of CAPACITOR: variable; air; one section of 2-gang capac- 
121A 3D9089V A1) itor; each section 5.2-83.4 mmf. 
122 3D9001VE5 CAPACITOR: variable; ceramic; 1.5 to 7 mmf. 
123-1 3D9012V-2 CAPACITOR: variable; ceramic; 3 to 12 mmf. 
125 3D9035-10 CAPACITOR: fixed; ceramic; 35 mmf + 3%; 500 vdew. 

203-4 3RC21BE152M RESISTOR: carbon; insulated; 1,500 ohms + 20%; % w. 
206-3 3RC21BE102M RESISTOR: carbon; insulated; 1,000 ohms + 20%; % w. 

211-1 3RC21BE474M RESISTOR: carbon; insulated; 470,000 ohms + 20%; 
‘2 W. 

213 3RC21BE223K RESISTOR: carbon; insulated; 22,000 ohms + 10%: 
Ww. 

214-1 3RC21BE221M RESISTOR: carbon; insulated; 220 ohms + 20%; % w. 
215-1 3RC21BE222M RESISTOR: carbon; insulated; 2,200 ohms + 20%; % w. 
312 2C5005A/T3 TRANSFORMER: r-f mixer; 34-65; primary, 17% turns; 

secondary, 614 turns. 
313 2C5005A/T2 TRANSFORMER: r-f mixer; 18-34 mc; primary, 6146 

turns; secondary, 15% turns. 
B32 3Z9826-123 pase rotary; 2 position; wafer type; one of three 

ecks. 
V5 2J125A7 TUBE: JAN-12SA7 (VT-161). 

39. Heterodyne Oscillator Stage (fig. 17) 
a. Circu11 Reparr Features. The heterodyne 

oscillator operates at a frequency 4.2 mc higher than 

the r-f signal from the vertical and Adcock r-f 

amplifier stages. The heterodyne oscillator output 1s, 

fed to the mixer stage. This signal, combined with 

the r-f signal from the vertical and Adcock r-f 

amplifier stages, results in a 4.2 mic i-f signal at the 

mixer output. The signal from the plate of oscillator 

tube V10 is fed to transformer 315 or 314, depend- 

ing on the band being used. Each transformer is cut 

in or out of the circuit by means of band switches 

332A and 332B. Padding capacitor 105-2 helps to 

tune the primary of transformer 314. Variable capa- 

citor 123-3 performs the same function on the higher 

frequency band as capacitor 123-2 on the lower 

frequency band. Transformer 315 is resonated by 

tracking capacitor 123-2, series paddirig capacitor 

118, and ganged tuning capacitor 121B. Capacitor 

101-6 and resistor 206-2 form the plate feedback 

coil decoupling network. Resistor 206-1 and capaci- 

tor 102-2 serve to equalize the amplitude of oscilla- 
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er primaries and secondaries. 

Mixer. 

tions on the low-frequency band. When plate voltage 

is applied, the grid and cathode are at the same 

potential and plate current increases, resulting in a 

feedback voltage through transformer 315. As oscil- 

lations build up, the grid is driven positive, charg- 

ing grid capacitor 108-1. During negative half-cycles, 

the capacitor tends to discharge through parallel re- 

sistor 207. Capacitor 108-1 acquires an average nega- 

tive charge on the grid side, providing bias. As V10 

is alternately driven to saturation and cut-off, oscil- 

lations are produced in the parallel resonant circuit 

at a frequency determined by the circuit components. 

The heterodyne output is applied to the mixer stage 

through coupling capacitor 114-3 (of the mixer 

stage). 
b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 17 were made at the pin connections to the 

tube socket on the top of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For details of further con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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Figure 17. Heterodyne oscillator stage schematic diagram and voltage and resistance measurements. 
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ct Parts DATA, 

Ref. 
symbol 

Signal Corps 
stock No, Name of part and description Function 

B+ filter bypass, V10. 

Heater r-f bypass, V10. 

Low waveband cathode resis- 
tor bypass, V10. 

Primary tuning capacitor on 
high waveband oscillator 
transformer 314. 

Grid tank coupling, V10. 

Oscillator padder, V10. 

Oscillator tuning, V10. 

Oscillator trimmer, low wave- 
band. 

Oscillator trimmer, high wave- 
band. 

Low waveband cathode bias, 
V10 

Bt filter, V10. 

Grid leak, V10._ 

Oscillator high waveband feed- 
back and tank coil. 

Oscillator low waveband feed- 
back and tank coil. 

Band selection, oscillator trans- 

101-6 3D3551212 CAPACITOR: mica; moulded; 5,100 mmf = 5%; 500 
vdew. 

101-7 3D3551212 CAPACITOR: mica; moulded; 5,100 mmf + 5%; 500 
vdew. 

102-2 3D9250-46.2 CAPACITOR: fixed; ceramic; 250 mmf + 5%; 500 
vdew. 

105-2 3D9005-23 CAPACITOR: fixed; ceramic; 15 mmf + 5%; 500 vdew. 

108-1 3D9100-119 CAPACITOR: fixed; cetami¢; 100 mmi +t 59%: 500 
vdew. 

118 3DK9750-13 CAPACITOR: mica; moulded; 750 mmf + 2%; 500 
vdew. 

121B (Part of 
3D9089V Al) CAPACITOR: variable; air; one section of 2-gang capac- 

itor; each section 5.2-83.4 mmf. 

123-2 3D9012V-2 CAPACITOR: variable; ceramic; 3 to 12 mmf. 

123-3 3D9012V-2 CAPACITOR: variable; ceramic; 3 to 12 mmf. 

206-1 3RC21BE102M RESISTOR: carbon; insulated; 1,000 ohms + 20%; %4 w. 

206-z 3RC21BE102M RESISTOR: carbon; insulated; 1,000 ohms + 20%; %'w. 

207 3RC21BE682M RESISTOR: carbon; insulated; 6,800 ohms + 20%; Mw. 

314 2C5005A/T5S TRANSFORMER: r-f oscillator; 34-65 mc; tapped sec- 
ondary; primary, 4% turns, secondary, 2 turns. 

315 2C5005A/T6 TRANSFORMER: r-f oscillator; 18-34 mc; tapped sec- 
ondary; primary, 14% turns; secondary, 6 turns. 

332A 3Z9826-123 SWITCH: rotary; 2 position; wafer type; one of three 
decks. 

332B 3Z9826-123 SWITCH: rotary; 2 position; wafer type; one of three 
decks. 

V10 2J12J5GT 

40. First |-F Amplifier Stage (fig. 18) 
a. Circuit Repair Features. The signal from 

the mixer stage is fed to the primary of coupling 
transformer 317-1. The variable inductance of the 

transformer coils, with the secondary bridged by 

capacitor 107—1, tunes the transformer to select the 

4.2 mc i-f component of the signal. This signal com- 

ponent is fed to the grid of tube V8. Resistor 205-2 

damps the tuned input circuit. Resistor 216-1 (of 

the volume-control stage) and capacitors 106-3 and 

106-5 form the grid circuit decoupling network. 

When in a-v-c operation, grid bias voltage is sup- 

plied by the volume-control stage through resistor 

216-1. Self-bias is provided by resistor 214-2. De- 
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TUBE: JAN-12J5GT (VT-135). 

former primaries and_ sec- 
ondaries. 

Band selection, oscillator cath- 
ode taps. 

Heterodyne oscillator. 

generation is introduced because this resistor is not 

bypassed by a capacitor. Capacitor 106—4 and re- 

sistor 215-2 form the plate load decoupling network. 

The output of the first i-f amplifier is fed to the 
primary of coupling transformer 317-2 (of the 

second i-f amplifier stage), which is tuned by 
capacitor 107-2. 

b, VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 18 were made at the pin connections to the 
tube socket on the bottom of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readines. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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c. Parts DATA. 
2 EE 

pata apelnee ty ed Name of part and description Function 

106-3 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmf + 20%;| Grid filter, V6. 

1064 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmf + 20%;{| Bt filter bypass, V6. 

106-5 3DA20-81 CAP ASTTOR: paper; oil filled; 20,000 mmf + 20%;| Cathode filter, V6. 

107-1 3D9040-18.1 CRP NCTOR: fixed; ceramic; 40 mmf; 500 vdew. First i-f transformer secon- 

107-2 3D9040-18.1 © CAPACITOR: Ered ceramic; 40 mmf; 500 vdew. aan ete ores pri- 

205-2 RESISTOR: fixed; carbon; 47,000 ohms + 20%; % w. nati airesth cnelinnen damp- 

214-2 3RC21BE221M RESISTOR: carbon; insulated; 220 ohms = 20%; % w. Cees V6. 
215-2 3RC21BE222M RESISTOR: carbon; insulated; 2,200 ohms + 20%; %w.| Bt filter, V6. 
317-1 2Z9643.105 TRANSFORMER: i-f coils 52 turns at 94 turns per inch.| I-f stage coupling. 
V6 2J12SK7 

41. Second I-F Amplifier Stage (fig. 19) 
a. Circuit Repair Features. The 4.2-mc signal 

from the first i-f amplifier stage is fed to the-primary 

of coupling transformer 317-2. The variable in- 

ductance of the transformer coils, with the secondary 

bridged by capacitor 107-3, tunes the transformer to 

pass only the 4.2-mc i-f signal. This signal is fed 
to the grid of tube V7. Resistor 203-3 damps the 
tuned input circuit. Resistor 216-2 (of the volume- 

control stage) and capacitors 106-7 and 106-9 from 

the grid circuit decoupling network. When in a-v-c 

operation, grid bias voltage is supplied by the volume- 

control stage through resistor 216-1. Self-bias is 

provided by resistor 214-3. Degeneration is intro- 

40 

TUBE: JAN-12SK7 (VT-131). I-f amplifier. 

duced because this resistor is not bypassed by a 

capacitor. Capacitor 106-8 and resistor 215-3 form 

the plate load decoupling network. The output of the 

second i-f amplifier is fed to the primary of coupling 

transformer 317-3 (of the third i-f amplifier stage), 

which is tuned by capacitor 107-4. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 19 were made at the pin connections to the 

tube socket on the bottom of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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c. Parts Data. 
a a SEED 

ems ergearpne Name of part and description Function 

106-7 | 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmi + 20%:;| Grid filter, V7. 
vdew. 

106-8 3D A20-81 ce paper; oil filled; 20,000 mmf + 20%;} B+ filter bypass, V7. 
600 vdew. ° 

106-9 3D A20-81 eens paper; oil filled; 20,000 mmf + 20%;{ Cathode filter, V7. 
00 vdew. 

107-3 3D9040-18.1 CAPACITOR: fixed; ceramic; 40 mmf; 500 vdew. Second i-f transformer sec- 
ondary tuning. 

107-4 3D9040-16.1 CAPACITOR: fixed; ceramic; 40 mmf; 500 vdew. Third i-f transformer primary 
tuning. 

205-3 RESISTOR: fixed; carbon; 47,000 ohms + 20%; % w.| Tank circuit oscillation damp- 
ing, V7. 

214-3 3RC21BE221M RESISTOR: carbon; insulated; 220 ohms + 20%; % w. Cathode bias, V7. 
215-3 3RC21BE222M RESISTOR: carbon; insulated; 2,200 ohms + 20%; %4 w.| Bt filter, V7. 
317-2 2Z9643.105 TRANSFORMER: i-f; coils 52 turns at 94 turns per inch.| I-f stage coupling. 
V7 2J12SK7 TUBE: JAN-12SK7 (VT-131). 

42. Third I-F Amplifier Stage (fig. 20) 
a. Circuit Repair Features. The 4.2-mc signal 

from the second i-f amplifier stage is fed to the 

primary of coupling transformer 317-3. The variable 

inductance of the transformer coils, with the second- 

ary bridged by capacitor 107-5, tunes the trans- 

former to pass only the 4.2-mc i-f signal. This signal 

is fed to the grid of tube V8. The selectivity of the 
tuned input circuit is broadened by resistor 205-4 to 
give the required over-all band width. Self-bias is 

provided by resistor 214-4, bypassed by capacitor 

106-11. Capacitor 106-10 and resistor 215-4 form 

the plate load decoupling network. The c-w oscil- 

lator 1,500-cycle audio-frequency (a-f) signal is fed 
from the c-w oscillator stage through coupling capa- 
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I-f£ amplifier. 

citor 111-3. Signal voltage appears across grid load 

resistor 205-3 and i-f decoupling capacitor 124. The 
c-w oscillator signal voltage is fed to the suppressor 

grid of tube V8 and audio-modulates the i-f signal 

output. The output is fed to the primary of coupling 

transformer 317-4 (of the second detector bearing 

amplifier stage), which is tuned by capacitor 107-6. 

b. VOLTAGE AND RESISTANCE .MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 20 were made at the pin connections to the 

tube socket on the bottom of the chassis. Connect 

the meter between the pins to be checked and the 

chassis to obtain these readings. For further details 

of conditions under which the tests were made, see 

paragraph 28, section VI. 
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CARTS ALATA: 

kN Name of part and description 
Ref. Signal Corps 

symbol stock No 

106-10 3DA20-81 
600 vdew. 

106-11 3DA20-81 CAPACITOR: 
600 vdew. 

107-5 3D9040-18.1 CAPACITOR: fixed; ceramic; 40 mmf; 300 vdew. 

107-6 3D9040-18.1 CAPACITOR: fixed; ceramic; 40 mmf; 500 vdew. 

13 3DA10-189.1 CAPACITOR: 
600 vdew. 

124 3D9400-29 CAPACITOR: 
vdew. 

205-4 

205-5 

214-4 3RC21BE221M 

215-4 3RC21BE222M 

317-3 27,9643.105 

V8 2J12SK7 TUBE: JAN-12SK7 (VT-131). 

43. C-W Oscillator Stage (fig. 21) 
a. CiRcUIT REPAIR FEATURES; The c-w oscillator 

generates a 1,500-cycle audio signal which, when ap- 

plied to the third i-f amplifier tube V8 suppressor 

grid, modulates the i-f component at a 1,500-cycle 

audio rate. One section of tube V12 is used in a 

phase-shifting oscillator circuit and the second sec- 

tion acts as a buffer amplifier. A three-mesh, re- 

sistance-capacitance, phase-shifting network is con- 

nected between the output and the input of the oscil- 

lator section. This network comprises capacitors 

112-1, 112-2, and 101-13, resistors 209-3, 208-3, 

221-3, and the resistance-capacitance network 104-3 

and 208-4. The network is proportioned to give a 

180° phase shift between the plate and grid at the 

desired frequency of 1,500 cycles, since each resistor- 

capacitor combination is designed to shift the applied 

voltage approximately 60°. The oscillator output is 
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CAPACITOR: paper; oil filled; 20,000 mmf + 20%; 

paper; oil filled; 20,000 mmf + 20%; 

paper; oil filled; 10,000 mmf + 20%; 

fixed; ceramic; 400 mmf + 5%; 500 

RESISTOR: fixed; carbon; 47,000 ohms + 20%; % w. 

RESISTOR: fixed; carbon; 47,000 ohms + 20%; %4 w.| 

RESISTOR: carbon; insulated; 220 ohms + 20%; \% w. 

RESISTOR: carbon; insulated; 2,200 ohms + 20%; 4 w. 

TRANSFORMER: 1-f; coils 52 turns at 94 turns per inch. 

Function 

B+ filter bypass, V8. 

Cathode resistor bypass, V8. 

Third i-f transformer secon- 
dary tuning. 

Fourth i-f transformer pri- 
mary tuning. 

Coupling capacitor, V8. 

I-f bypass, V8. 

Tank circuit selectivity broad- 
ening, V8. 

Suppressor grid load, V8. 

Cathode bias, V8. 

B+ filter, V8. 

I-f stage coupling. 

I-f£ amplifier. 

applied to the second half-section of tube V12 

through coupling capacitor 101-14 and resistor 221-4 

to the buffer-amplifier input. Resistor 220-8 forms 

the grid load, the tube is self-biased by cathode re- 

sistor 233, and degeneration is introduced since re- 
sistor 233 is not bypassed. The 1,500-cycle output 

appearing across load resistor 220-7 is applied to the 

third i-f suppressor grid through coupling capacitor 

111-3 (of the third i-f amplifier stage). A small 
portion of the output is fed through stabilizing 

capacitor 108-4 to the oscillator input. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 21 were made at the pin connections to the 

tube socket on the bottom of the chassis. Connect the 

meter between the pins to be checked and the chassis 
to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- - 

graph 28, section VI. 
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Figure 21. C-w oscillator stage schematic diagram and voltage and resistance measurements. 

c. Parts Data. 

122,000 

Name of part and description 

NOTE: ok 1S SYMBOL FOR FIXED CAPACITOR. 

TL51290-S 

Function 

Grid-plate blocking, V12. 

Grid coupling, V12. 

Phase shifting, V12. 

Feedback, V12. 

Phase shifting, V12. 

CAPACITOR: mica; moulded; 5,100 mmf += 5%; 500 

CAPACITOR: mica; moulded ; 5,100 mmf + 5%; 500 

cASNcrTOR: mica; moulded; 2,000 mmf + 5%; 300 

CAEN CITOR: fixed; ceramic; 100 mmf + 5% ; 500 

CAPACITOR: mica; moulded; 1,000 mmf + 5%; 500 

CAPRCITOR: mica; moulded; 1,000 mmf + 5%; 500 

RESISTOR: carbon; insulated; 150,000 ohms + 20%; 

RESISTOR: carbon; insulated; 150,000 ohms + 20%; 

RESISTOR: carbon; insulated; 33,000 ohms + 20%; 

RESISTOR: carbon; insulated; 100,000 ohms + 20% ; 

RESISTOR: carbon; insulated; 100,000 ohms + 20%; 

RESISTOR: carbon; insulated; 100,000 ohms + 20%; 
RESTETOR: carbon; insulated; 1 meg; % w. 
RESISTOR: carbon; insulated; 1 meg; % w. 
RESISTOR :.carbon; insulated; 3,300 ohms + 20%; %4 w. 
TUBE: JAN-12SN7GT. 

Phase shifting, V12. 

Phase shifting, V12. 

Phase shifting, V12. 

Phase shifting, V12. 

Plate load, V12. 

Grid load, V12. 

Plate load, V12. 

Grid leak, V12. 
Grid coupling, V12. 
Cathode bias, V12. 
C-w oscillator. 
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44. Second Detector Bearing Amplifier Stage 
(fig. 22) 

a. CircuiT Repair Features. The 4.2-mc signal 

from the third i-f amplifier stage is fed to the 
primary of coupling transformer 317-4. The vari- 

able inductance of the transformer coils, with the 

secondary bridged by capacitor 107-7, tunes the 
transformer to pass only the 4.2-mc i-f signal. This 

signal is fed to the plates of the detector diode sec- 

tion of tube V9. Resistor 219-1 and capacitors 108-2 

and 108-3 form an i-f decoupling network which 

removes the i-f carrier signal and leaves an audio 
signal voltage proportional to the audio-modulation 

of the i-f carrier. This signal voltage is applied 

across voltage-dividing resistor 221-5 (of the 
volume-control stage) and shunt-connected audio 

volume and meter sensitivity potentiometers 229-1 

and 229-2. Capacitor 111-2 bypasses detector out- 

put jack 353, which is used to measure detected 
signal output. The signal voltage fed to the volume- 

control stage is used in a-v-c operation to regulate 

the gain of the first and second i-f amplifier stages. 

Audio volume potentiometer 229-1 regulates the 
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amplitude of the audio signal fed to the audio-output 

stage through coupling capacitor 111-4 (of the 

audio-output stage). Meter sensitivity potentiometer — 
229-2 regulates the amplitude of the signal fed 

through coupling capacitor 111-1 to the grid of the 

amplifier triode section of tube V9. Resistor 211-2 
is the triode grid load resistor and resistors 220-6 
and 222-5, bypassed by capacitor 110-1, form a 

voltage-dividing network which supplies a fixed bias 

to the triode grid from the A-voltage source. Re- 

sistor 210-2, bypassed by capacitor 102-1, supplies 
the plate load for the triode. The output of the bear- 
ing amplifier section of tube V9 is fed to the syn- 

chronous voltmeter stage through coupling capacitor 

110-2 (of the synchronous voltmeter stage). 
b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 22 were made at the pin connections to the 

tube sockets on the bottom of the chassis. Connect 

the meter between the pins to be checked and the 

chassis to obtain these readings. For further details 

of conditions under which the tests were made, see 

paragraph 28, section VI. 
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Figure 22. Second detector bearing amplifier stage schematic diagram and 

ltage and resistance measurements. 
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c. Parts DATA. 

Function 

Fourth i-f transformer sec- 
ondary tuning. 

Triode load filter bypass, V9. 

Diode load filter bypass, V9. 

Plate resistor bypass, V9. 

Grid filter bypass, V9. 

Coupling capacitor, V9. 

Diode output metering jack 
bypass. 

Plate load, V9. 

Grid load, V9. 

Diode load filter, V9. 

Grid filter, V9. 

Grid filter, V9. 

Audio volume control. 

Bearing meter sensitivity con- 
trol. 

I-f stage coupling. 

Detector output metering con- 
nection, 

Second detector bearing am- 

Soa Name of part and description 

197-7 $D9040-18.1 CAPACITOR: fixed; ceramic; 40 mmf; 500 vdew. 

108-2 3D9100-119 CAPACITOR: fixed; ceramic; 100 mmf + 5%; 500 
vdew. 

108-3 3D9100-119 CAPACITOR: fixed; ceramic; 100 mmf + 5%; 500 
vdew. 

109-1 3DAS50-120 CAPACITOR: paper; tubular; 50,000 mmf + 20%; 600 
vdew. 

110-1 3DA100-255 CAPACITOR: paper; tubular; 100,000 mmf + 20%; 600 
vdew. 

111-1 3DA10-189.1 CAPACITOR: paper; oil filled; 10,000 mmf + 20%; 600 
vdew. i 

111-2 3DA10-189.1 CAPACITOR: paper; oil filled; 10,000 mmf + 20%; 600 
vdew. 

210-2 3RC21BE103M pe carbon; insulated; 10,000 ohms + 20%; 
A w. 

211-2 3RC21BE474M RESISTOR: carbon; insulated; 470,000 ohms + 20%; 

Zw. 

219-1 3RC21BE472M RESISTOR: carbon; insulated; 4,700 ohms + 20%; % w. 

220-6 3RC21BE104M RESISTOR: carbon; insulated; 100,000 ohms + 20%; 

; Vo W. 

222-3 3RC21BE683M RESISTOR: carbon; insulated; 68,000 ohms + 20% : 

Zw. 

229-1 2Z7272-18 POTENTIOMETER: carbon; 250,000 ohms. 

229-2 DIIGO IONS POTENTIOMETER: carbon; 250,000 ohms. 

BI7a4 27,9643.105 TRANSFORMER: i-f; coils 52 turns at 94 turns per inch. 

Bos 2Z755763-3 JACK: phone tip. 

V9 Zito i TUBES JAN-1ZSR7. ((Vil-135). 
plifier. 

45. Volume-Control Stage (fig. 23) 

a. Crrcurr Reparr Features. Part of the de- 

tected signal voltage from the second detector, bear- 

ing amplifier stage is fed to the volume-control stage 

through voltage-dividing resistor 221-5. When in 

a-v-c operation, an a-v-c voltage is developed across 

voltage-dividing resistor 221-6 and is filtered by 

capacitor 109-3. This voltage is applied through re- 

sistors 216-1 and 216-2 to bias the grids. of the 

amplifier tubes in the first and second i-f amplifier 

stages. Additional cathode bias is provided the first 
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and second i-f amplifiers by resistors 217-1 and 

217-2. When in manual-volume-control (m-v-c) 

operation, this cathode bias resistance, hence the gain 
of the first and second i-f amplifier stages, may be 
varied by potentiometer 228. The switch on potenti- 

ometer 228 either grounds out the a-v-c or grounds 

out potentiometer 228. Tuning meter 375 indicates 

the combined cathode current of the tubes in the first 

and second i-f amplifier stages. Because the cathode 

current varies inversely with the amplitude of the 

received signal, a minimum reading on tuning meter 

375 indicates a maximum signal. 
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Figure 23. Volume-control stage schematic diagram. 

TL51292-S 
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b. Parts Data. 

insulated; 220,000 ohms += 20%; 

insulated; 220,000 ohms + 20%; 

| Function 

20%; 600} A-v-c voltage filter bypass. 

Grid filter, V6. 

Grid filter, V7. 

Cathode bias, V6. 
Cathode bias, V7. 
A-v-c voltage divider. 
A-v-c voltage divider. 
I-f sensitivity control. 

Tuning indicator. 

Cae a ee Name of part and description 

109-3 3DA50-120 CAPACITOR: paper: tubular; 50,000 mmf + 
vdew. 

216-1 3RC21BE224M Loe carbon; 
YY w. 

216-2 3RC21BE224M RESISTOR: carbon; 
4 w. 

217-1 | 3RC21BE330M | RESISTOR: carbon; insulated; 33 ohms + 20%; %4 w 
217-2 3RC21BE330M RESISTOR: carbon; insulated; 33 ohms + 20%; %4 w 
221-5 3RC21BE105M RESISTOR: carbon; insulated; 1 megohm; % w 
221-6 3RC21BE105M RESISTOR: carbon; insulated; 1 megohm; Yaw 
228 2Z270.94 POTENTIOMETER: carbon; 20,000 ohms Ze 10%: sin- 

gle-pole; single-throw; snap ‘switch, 
375 3F905-13 | AMMETER: d-c; 0-50 ma. 

46. Audio-Output Stage (fig. 24) 
a. Circuit Repair Features. The second de- 

tector output is applied to the control grid of tube 

V11 through coupling capacitor 111-4 and appears 

across grid load resistor 211-3. Bypass capacitor 

110-3 places the lower end of grid load resistor 211-3 

at ground potential, and fixed bias is applied through 

resistor 220-1 from the A-voltage source. Capacitor 

111-5 bypasses some of the higher audio frequencies ; 

tone control 231 and capacitor 109-2 vary the audio 
response curve. The tone control, when set to the 

desired position, is useful for improving the signal- 

to-noise ratio since bypassing some of the higher 

audio frequencies minimizes static and interference. 

Resistor 224 and capacitor 116A form a decoupling 

network for the plate load. Terminals 3 and 5 of 

output transformer 302 provide an output impedance 

of 4,000 ohms, and tap 4 is available for a 250-ohm 

output to match low-impedance phones. Switch 335 

provides means for disconnecting the radio equip- 
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ment from the telephone line, and phone jack 551-2 

may be switched from radio output to line by switch 

334-1. When jack 351-2 is operated i in line position, 

phone volume may be controlled by potentiometer 

232. Transformer 301 output impedance matches 

600-ohm telephone line whose connections are made 

to terminal strip 354. A connection from microphone 

jack 352 to the line is provided by a third winding 
on transformer 301, resistor 225-1 provides micro- 
phone current from the. A-voltage source, and 

capacitor 117 bypasses the lower end of the micro- 
phone winding. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 24 were made at the pin connections to the 

tube socket on.the bottom of the chassis. Connect 

the meter between the pins to be checked and the 

chassis to obtain these readings. For further details 

of conditions under which the tests were made, see 

paragraph 28, section VI. 
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Figure 24. Audio-output stage schematic diagram and voltage and resistance measurements. 
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c. Parts Data. 

Yen Bote ida Name of part and description Function 

109-2 3DA50-120 CAPACITOR: paper; tubular; 50,000 mmf + 20%; 600! Tone filter. 
vdew. 

110-3 3DA100-255 

1114 3DA10-189.1 
vdew. 

D5 3DA10-189.1 
vdew. 

116A 3D B804 CAPACITOR: 

117 3D B40-33 
Zils SRG 

220-0 3RC21BE104M 
ly w. 

224 3RC31BE102K 
225-1 3RC41 BE390K 
231 QLi2 lel 
232 2Z7279-56 

301 2Z9632.171 

sealed. 
302 2Z9632.172 TRANSFORMER: audio; 

ally sealed. 
334-1 3Z9849.60 

CAPACITOR: paper; tubular; 100,000 mmf + 20%; 600 
vdew. 

CAPACITOR: paper; oil filled; 10,000 mmf + 20%; 600 

CAPACITOR: paper; oil filled; 10,000 mmf + 20%; 600 

electrolytic; metal cased; 80-80 mf; 
+100% —10%; 300 vdew. 

CAPACITOR: electrolytic; metal cased; 40 mf; 40 vdcw. 
RESISTOR: carbon; insulated; 470,000 ohms + 20%; 

VY w. 
RESISTOR: carbon; insulated; 100,000 ohms + 20%; 

RESISTOR: carbon; insulated; 1,000 ohms + 10%; 1 w. 
RESISTOR: carbon; insulated; 39 ohms; + 10%; 2 w. 
POTENTIOMETER: carbon; 100,000 ohms. 
POTENTIOMETER: wire-wound; 600 ohms = 10%. 

TRANSFORMER: tapped primary split secondary wind- 
ings; primary, 2,120 turns (tapped 580 turns) 239 ohms 
+ 15%; secondary #1, 825 turns, 116.7 ohms + 15%; 
secondary #2, 184 turns, 55 ohms + 8%; hermetically 

tapped secondary winding; 
primary, 3,000 turns 550 ohms + 1%; secondary, 2,120 
turns (tapped at 580 turns) 252 ohms + 15%; hermetic- 

SWITCH: toggle; double-pole; double-throw. 

Grid filter, bypass, V11. 

Coupling capacitor, V11. 

Plate bypass, V11. 

B+ filter bypass. 

Microphone filter bypass. 
Grid load, V11. 

Grid filter, V11. 

B+ filter, V11. 
Microphone filter. 
Tone control. 
Volume control for “A” 

phones. 
Couples radio output and mic- 

rophone to line. 

Couples radio output to either 
A or B phones, or to the 
primary of transformer 301. 

Switches “A” phones to radio 
output or line. 

Connects radio output to line 
through transformer 301. 

“B” headphone connection. 
“A” headphone connection, 
Line connection. 
Microphone input connection. 

335 3Z9845-11.1 SWITCH: toggle; double-pole; double-throw. 

aii! 275534A JACK: telephone; single-circuit. 
S52 275534A JACK: telephone; single-circuit. 
351-3 2Z5534A JACK: telephone; single-circuit. 
352 2255342 JACK: microphone; two-circuit. 
354-1 POST: binding. 

354-2 POST : binding. 

2J12A6 TUBE: JAN-12A6 (VT-134). 

47. Square Wave Oscillator Stage (fig. 25) 
a. CircUIT Repair FEATURES. Square wave 

oscillator tube V15 is used as a two-stage resistance- 

coupled amplifier in which the output of one section 
is coupled to the input of the other section. Each 

section of the tube gives a phase inversion which is 

equivalent to a 180° phase shift. A total phase shift 

of 360° is obtained. This phase shift puts the out- 

put of one section in phase with the input of the 

other section and thus satisfies the conditions for an 

oscillatory circuit. Although the circuit is balanced 

externally, there will be enough unbalance between 

the two sections of the tube to start its operation. 

Assume a point in one cycle of operation at which 

the voltage at plate 5 is increasing and has reached 

a value just above that for plate 2. The instant the 

voltage at plate 5 exceeds that at plate 2, capacitor 

104-4 charges and causes the voltage on grid 1 to 

become positive. This voltage rise on grid 1 causes an 
increase in current through plate resistor 222-1 and 

causes the voltage at plate 2 to decrease. The de- 
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Line output connection on re- 
ceiver panel. 5; 

Line output connection on re- 
ceiver panel. 

' Audio amplifier. 

creasing voltage at plate 2 causes capacitor 104—5 to 
discharge through grid resistor 221-2, causing the 
voltage at grid 4 to become negative. The current 

through plate resistor 222-2 now decreases and the 
voltage at plate 5 increases, charging capacitor 104-4 
still further. The action described continues until 
grid 4 is well beyond cut-off and there is no further 

change in voltage at plate 5. The instant the voltage 

at plate 5 reaches maximum value, capacitor 1044 
starts to discharge through resistor 221-1, causing 
the voltage at grid 1 to become negative..The cur- 

rent through plate resistor 222-1 now decreases, and 
the voltage at plate 2 increases, charging capacitor 

104-5 and causing grid 4 to become positive. When 
this happens the current through plate resistor 222-2 

increases causing the voltage to decrease at plate 5, 

thereby causing a further discharge of capacitor 

104—4 through grid resistor 221-1, driving grid 1 

more negative. The negative voltage on grid 1 causes 

less current through plate resistor 222-1 and an 

increase in voltage at plate 2, charging capacitor 



104-5 still further. The action just described con- 

tinues until there is no further change in voltage at 

plate 2. The instant the voltage at plate 2 reaches 
maximum value, capacitor 104-5 starts to discharge 

through grid resistor 221-2 making grid 4 negative, 

less current flows through plate resistor 222-2, the 
voltage at plate 5 increases, the capacitor 104-4 starts 

to charge. This completes one cycle of operation. 

The frequency of the square wave oscillator is de- 

termined by the values of the grid and plate re- 

sistors and the feedback capacitors. A negative pulse 

VI5 
JAN-12SN7GT 
SQ. WAVE OSC. 

il 
104-4 104-5 
0.002 MF 0.002 MF 

2252 

SS aS 

Vis 

GND 

Figure 25. Square wave oscillator stage schematic diagram and voltage and resistance measurements. 

C.- PARTSO DATA. 

is produced at each plate during the time it is con- 
ducting. Capacitors 113-1 and 113-2 couple the 

oscillator output to the negative pulse rectifier stage. 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 25 were made at the pin connections to the 

tube socket of the bottom of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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NOTE: aR 1S SYMBOL FOR FIXED CAPACITOR. 

TESN295=S 

ae Soe | Name of part and description Function 

104-4 3K 3020212 CAPACITOR: mica; moulded; 2,000 mmf + 5%; 500] Feedback, V15. 
vdew. 

104-5 3K3020212 CAPACITOR: mica; moulded; 2,000 mmf + 5%; 500| Feedback, V15. 
: vdew. 

AAS 3RC21BE105M RESISTOR: carbon; insulated; 1 meg; %4 w. Grid leak, V15. 
22A=2 3RC21BE105M RESISTOR: carbon; insulated; 1 meg; %4 w. Grid leak, V15. 
222-1 3RC21BE683M RESISTOR: carbon; insulated ; 68,000 ohms + 20%; %w.} Plate load, V15. 
222-2 3RC2i1 BE683M RESISTOR: carbon; insulated ; 68,000 ohms + 20%; %w.} Plate load, V15. 
V15 2J12SN7GT TUBE: JAN-12SN7GT. Square wave oscillator. 
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48. Negative Pulse Rectifier Stage (fig. 26) 
a. Circuit Repair Features. The two sections 

of negative pulse rectifier tube V14 are driven by 

negative pulses from the square wave oscillator stage. 

The two sections alternately generate d-c voltages 

in synchronism with the negative portion of the ap- 

plied pulses. The bias voltages thus developed are 
utilized alternately to switch the grid bias of the 

Adcock r-f amplifier tubes and the two sections of 

the synchronous voltmeter tube. The two sections 

of the negative pulse rectifier are contained in one 
envelope, tube V14. The output from the square 

wave oscillator stage is applied to the cathodes of 

tube V14 through coupling capacitors 113-1, 113-2, 

and: series cathode resistors 220-2 and 220-3. When 

a negative pulse is applied to cathode 4 of tube V14, 

the diode will conduct (as its cathode is driven nega- 
tive with respect to the anode) and a voltage will 

be developed across resistor 220-4 (of the syn- 

54 

chronous voltmeter stage). At the same instant, a 

positive pulse is applied to cathode 8 of tube V14, 

but this diode will not conduct as its cathode is being 
driven positive. When the applied pulse polarity is 

reversed, the action of the two diodes will be re- 

versed, developing a negative voltage across resistor 

220-5 (of the synchronous voltmeter stage). The 
negative voltages which are alternately developed at 

the two plates of tube V14 are applied to the control 
grids of the tubes in the synchronous voltmeter and 
Adcock r-f amplifier stages. ? 

b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 26 were made at the pin connections to the 

tube socket on the bottom of the chassis. Connect the 

meter between the pins to be checked and the chassis 

to obtain these readings. For further details of con- 

ditions under which the tests were made, see para- 

graph 28, section VI. 
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Figure 26. Negative pulse rectifier stage schematic diagram and voltage and resistance measurements. 
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c. Parts DATA. 

Ref. Signal Corps 
symbol stock No. 

Name of part and description 

113-1 3DA500-95 
400 vdew. 

113-2 3DA500-95 
400 vdew. 

220-2 3RC21BE104M 
YA w. 

220-3 3RC21BE104M 
yw. 

V14 2J12H6 TUBE: JAN-12H6 (VT-214). 

CAPACITOR: paper; metal cased; 500,000 mmf + 10%; 

CAPACITOR: paper; metal cased; 500,000 mmf + 10%; 

RESISTOR: carbon; insulated; 100,000 ohms += 20%; 

RESISTOR: carbon; insulated; 100,000 ohms + 20%; 

Function 

Coupling, V14. 

Coupling, V14. 

Cathode load, V14. 

+ Cathode load, V14. 

Negative pulse rectifier. 

Pi re EG Me Se sa EN Sl A helt eda i ec cn a a hae tte om oe 

49. Synchronous Voltmeter Stage (fig. 27) 
a. Circurr Repair Features. The synchronous 

voltmeter stage provides visual indication of the Ad- 

cock antenna null position and may be used to de- 

termine the direction of incoming signals. A zero- 

center, 75-O-75 microammeter 377, and tube V13 

form the main circuit components. The two triode 

sections of the tube are connected in push-pull and 

the output from the negative pulse rectifier stage is 

applied to the grids across grid load resistors 220-4 

and 220-5. Resistors 219-2 and 219-3, and potenti- 

ometer 230 form a balanced plate load circuit. Bear- 

ing meter 377, in conjunction with the balanced plate 

load, indicates the potential difference between plates. 
In the absence of a signal from the bearing amplifier, 

the pulsed voltage from the negative pulse rectifier 

stage alternately drives the grids to cut-off and a 

balanced condition exists. When the Adcock antenna 

is off null the square wave output of the bearing 

amplifier is fed through coupling capacitor 110-2. 

This output appears across resistor 221-7, and will 

be applied to the plates of tube V13. For purposes 

of analysis, assume plate 2 is conducting and the grid 

of plate 5 is driven to cut-off by a negative pulse 
from the negative pulse rectifier stage. At the same 

instant that the above action is occurring, assume a 

positive pulse from the bearing amplifier appears at 

the plates of tube V13 through coupling capacitor 

110-2. Since plate 2 is conducting, the positive pulse 

from the bearing amplifier will instantaneously in- 

crease that plate voltage and an unbalanced condition 

will exist. Meter 377 will then deflect off center in 
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proportion to the pulse amplitude from the bearing 

amplifier. Next consider the grid of plate 2 biased 

to cut-off by a negative pulse from the pulse rectifier 
and plate 5 conducting. At this instant plate 5 will 

not receive a positive pulse from the bearing ampli- 

fier and the plate current will not increase. When the 

Adcock antenna is rotated to a null position the 
pulsed voltage input to tube Vi3 plates is effectively 

removed, as the 130-cycle r-f envelope is no longer 

present across the Adcock and vertical amplifier plate 

loads. Assume that the above events, occurring at a 

rate of 130 cycles per second, occurred when the 

received signals arrived from the right side of the 

Adcock antenna null. If a station is now received to 

the left side of null, the above cycle of events will be 

repeated but in opposite sequence. Since the square 

wave i-f envelope at the mixer stage has been re- 

versed or shifted in effect 180°, the waveform of the 

bearing amplifier output has also reversed and an 

unbalanced condition which will deflect meter 377 in 
the opposite direction exists. The above cycle of 

events, occurring 130 times per second, causes meter 

377 to deflect left or right until the Adcock antenna 

is rotated to a null position. 
b. VOLTAGE AND RESISTANCE MEASUREMENTS. 

The voltage and resistance measurements shown in 

figure 27 were made at the pin connections to the 

tube socket on the bottom of the chassis. Connect 

the meter between the pins to be checked anu the 

chassis to obtain these readings. For further details 

of conditions under which tests were made, see 

paragraph 28, section VI. 
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SYNCHRONOUS VOLTMETER 2 

FROM NEGATIVE |. 
PULSE RECTIFIER 
STAGE (VI4 PLATE, PIN 3) 

CUT-OFF VOLTAGE 
FROM NEGATIVE 
PULSE RECTIFIER 
STAGE(VI4 PLATE, PIN 5) 

Ref. 
symbol 

110-2 

219-2 
219-3 
220-4 

220-5 

221-7 
-230 
377 
Vi13 

100,000 Gp 
GND 

100,000.n. 

BEARING 
METER 

230 
10000n 

METER 
BALANCE 

29 a2 

SIGNAL FROM 2ND 

110-2 DETECTOR, BEARING 
0.1 MF AMPLIFIER STAGE 

221-7 
IMEG 

220-5 

100,000n 

B+ 
(SWITCH 333-2) 

GND 

170,000. 

NOTE: 2 IS SYMBOL FOR FIXED CAPACITOR 
VI3 flag 

1,000,000... 
TLS1294-S 

Figure 27. Synchronous voltmeter stage schematic diagram and voltage and resistance measurements. 

c. Parts Data. 

Signal Corps 
stock No. 

3DA100-255 

3RC21BE472M 
3RC21BE472M 
3RC21BE104M 

3RC21BE104M 

3RC21BE105M 
2Z7278.1 
3F2822 
2J12SN7GT 

| Name of part and description Function 

ee oe paper; tubular; 100,000 mmf + 20%; 600 
vdew. 

RESISTOR: carbon; insulated; 4,700 ohms + 20%; % w. 
RESISTOR: carbon; insulated; 4,700 ohms + 20%; % w. 
Be ee carbon; insulated; 100,000 ohms + 20%; 

Wien, 
aaa aa carbon; insulated; 100,000 ohms + 20%; 

TY w. 
RESISTOR: carbon; insulated; 1 meg; % w. 
POTENTIOMETER: wire-wound; 10,000 ohms. 
AMMETER: d-c; 75 microamps each side of center. 

Coupling. 

Plate bridging resistor, V13. 
Plate bridging resistor, V13. 
Grid load, V13. 

Grid load, V13. 

Output load resistor. 
Meter balancing control. 
Bearing indicator. 

TUBE: JAN-12SN7GT. Amplifier. 

57 



50. Power Input Stage (fig. 28) 
a. Circuit REPAIR FEaTuRES. Power froma 12- 

volt storage battery is impressed between pins 1 

(—12 volts) and 3 (ground) of power input socket 

355. When power switch 334-2 is turned ON, —12 

volts is impressed on pin 2. The motor of Power 

Unit PE-135-A (a separate meter-generator unit 

which supplies 170-volt B+ power to the receiver ) 

B+ TO ADCOCK 

is connected between pins 2 and 3 of socket 355. 
Hence, when switch 334-2 is turned on and —12 

volts is impressed on pin 2, the power unit begins 
to operate and supplies 170 volts to pin 4 of socket 

355. The B+ voltage is constantly distributed to all 
stages except as outlined in paragraph 21c, section 

VI. Pin 2 of socket 355 also supplies A-voltage to 
the dial and meter lamps, to the filaments of all 

tubes, to bias the grids of tubes V9 and V11 in the 

B+ TO VERTICAL ' 
R-F AMPLIFIER 

AMPLIFIER B+ TO CW B+ TO MIXER 
STAGE CARDIOIDS STAGE OSCILLATOR RBA: 
(V3 SCREEN) f : STAGE OSCILLATO 

amaye IST, 2ND AND 
re é 3RD AMPLIFIER z AND AUDIO . [NORMAL] i > (BALANCE AMPLIFIER 

‘ B+ TO ADCOCK STAGES 
6 : R-F AMPLIFIER 

STAGE (V4 OFF 330° * TEST SWITCH SCREEN) 

ep ale (NORMAL POSITION) 4333-4 

B+ TO 2ND DETECTOR 106-6 iGle CW ON 
BEARING AMPLIFIER, 0,02 MF as) 
SYNCHRONOUS VOLTMETER AND me 333-9 
SQUARE WAVE OSCILATOR va 2 We 

: SWITCHED 
CARDIOID 

DIAL_LAMP HEATER LAMPS HEATER LAMPS aoneres 
386 385-1 385-2 385-3 385-4 

eee Oar 

303 |, 
33- §.3h 

he Bas et AT6OC (O 
HEATERS + 

ol _ON 

POWER VOLTAGE 
OFF] en, INPUT 

ANY : 

i eet 106-12 = =| 

334-2 0.02MF 
O O 

333-1 
O O 

PANEL LIGHTS ON 
A- SUPPLY (-I2V) FOR ALL TUBE FILAMENTS 

TO AUDIO OUTPUT STAGE (MICROPHONE CURRENT) 

TO AUDIO OUTPUT STAGE (GRID BIAS VII) 

POWER 
ON 

106-13 i 
AE 0.02 MF 

NOTE: aA 1S SYMBOL FOR FIXED CAPACITOR. 

TO 2ND DETECTOR, BEARING AMPLIFIER STAGE (GRID BIAS V9) TL51297-S 

Figure 28. Power input stage schematic diagram. 
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second detector bearing amplifier stage and the output stage. The functions of other parts in the 
audio-output stage, and to provide a d-c supply for power input stage need no more explanation” than 

the microphone which may be used in the audio- is contained in Db below. 

b. Parts DatTA. 

Ref. Signal Corps symbol sacle NG. Name of part and description Function 

106-6 eee OS paper; oil filled; 20,000 mmf + 20%; 600| Bt r-f bypass. 
vdew. 

106-12 3DA20-81 CAPACITOR: paper; oil filled; 20,000 mmf + 20%; 600} Bt r-f{ bypass. 
vdew. 

106-13 3DA20-81 ee: paper; oil filled; 20,000 mmf + 20%; 600| A-— r-f bypass. 
Vdcw. 

116B - 3DB804 CAPACITOR: electrolytic; metal cased; 80-80 mf;| Bt filter bypass. 
+100% —10%; 300 vdew. 

225-2 3RC41BE390K RESISTOR: carbon; insulated; 39 ohms + 10%; 2 w. Lamp voltage dropping resistor. 

225-3 3RC41BE390K | RESISTOR: carbon; insulated; 39 ohms + 10%; 2 w. Lamp voltage dropping resistor. 

2254 3RC41 BE390K RESISTOR: carbon; insulated; 39 ohms = 10%; 2 w. Lamp voltage dropping resistor. 

226 3RC41BE270K © RESISTOR: carbon; insulated; 27 ohms + 10%; 2 w. Lamp voltage dropping resistor. 

303 3C323-54B COIL: choke; iron core; 3,3h at 60 cycles. B+ supply ripple filter. 

330 3Z9826-122 SWITCH: rotary; 4-position; single-deck; wafer type. Test switch for checking car- 
dioid pattern symmetry, for 
operating as switched-cardi- 
oid, or as figure-8 direction 
finder. 

333-1 3ZK 9845-19 SWITCH: toggle; single-pole; single-throw. Panel lamp switch. 

333-2 | 3ZK9845-19 SWITCH: toggle; single-pole; single-throw. Disconnects electronic switch- 
ing circuit for figure-8 re- 
ception. 

333-3 3ZK9845-19 SWITCH: toggle; single-pole; single-throw. Heater lamp switch. 

333-4 3ZK 9845-19 SWITCH: toggle; single-pole; single-throw. C-w oscillator switch. 

334-2 3Z9849.60 SWITCH: toggle; double-pole; double-throw. Power switch. 

355 2Z30244 PLUG: connector; four-prong; male. . Power input connection. 

376 3F8015-15 VOLTMETER: d-c; 0-15 volts. A— supply voltmeter. 

385-1 2Z5929 LAMP: clear; 6-8 volt; miniature bayonet base. Heater lamp for Adcock r-f 
? coil. 

385-2 225929 ' LAMP: clear; 6-8 volt; miniature bayonet base. Heater lamp for Adcock r-f 
coil. 

385-3 2Z5929 LAMP: clear; 6-8 volt; miniature bayonet base. Heater lamp for mixer coil. 

385-4 2Z5929 LAMP: clear; 6-8 volt; miniature bayonet base. Heater lamp for heterodyne 
oscillator coil. 

386 2Z5927 LAMP: clear; 6-8 volt; miniature bayonet base. Dial and meter lamps. 
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SECTION IX SUPPLEMENTARY DATA 
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Figure 30. Radio Receiver BC-1005-A, top view, coil shields in place. 
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— TOOTH TENSION 

SPRING 

“— TUNING CAPACITOR 
WORM BEARINGS - bee SLT 

ON beg a BEARING 

SPLIT WORM 
WHEEL ; 

7 WORM 

: 
TLSISIGS 

Figure 32. Dial drive mechanism. 

TLSISISS 

Figure 33. Parts under coil shield surrounding vertical r-f amplifier circuits. 
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Figure 34. Parts under coil shield surrounding Adcock 
r-f amplifier circuits, rear view. 
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19-1 

TLSISITS 

Figure 35. Parts under coil shield surrounding Adcock r-f amplifier circuits, top view. 
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Figure 36. Parts under coil shields surrounding mixer and heterodyne oscillator circuits, top front view. 
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122 

FL SISta5 

Figure 37. Parts under coil shields surrounding mixer and heterodyne oscillator circuits, rear view. 
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Figure 41. Radio Receiver BC-1005-A, schematic wiring diagram. 
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