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RESTRICTED : ™ 11310

F RADIO RECEIVER & TRANSMITTER BC-654-A :ﬁ
[
Reference:
part of: SCR-284-A : ™ 11275

RECEIVER RESISTANCE AND VOLTAGE MEASUREMENTS

FRONT

2-V-2
V7147 BOTTOM VIEW
-%% OF CHASS/S

NM-Not measured
_ RECEIVER VOLTAGE MEASUREMENTS RECE IVER RESISTANCE MEASUREMENTS
Set removed from case. |Interlocks tied down. Chassis removed from case. Interlocks left open.

Tubes and battery (or PE-104) removed.

MAIN SWITCH at CW. VOLUME control full on. Mic, phones, key,and power cord (CD-501) discon-
ts t t . t pi nected.
m;?:;engosoh;ﬁco]: ::tez'socke pins (+6v) COntro;s at any position;except AVC switch (early
sets) ON.
Readings may vary |5%. Measurements made between points indicatedat tube

sockets (top) and Terminal Strip 2-K-I.

Socket | Pin No. 2-K-1 Term Res istance Socket Pin No. 2-K-1 Term Res istance
2-Y-1 Grid cap 2 .22 meg 2-V-4 Grid cap 1 6§ ohms
Ist [-F 3 &Y 7 30000 ohms 2d |-F 344 7 68000 ohms
2-V-2 Grid cap 2 2 meg 2-¥-5 Grid cap i 2.2 meg
Mixer 3 7 4700 ohms Det- 3 7 470000 ohms

4 7 6800 ohms Ist 1-F 5 1] 1.68 meg

5 ] 220000 ohms 2-¥-6 5 9 2.22 meg

6 7 8400 ohms 2d A-F 3 7 1000 ohms
2-V-3 *Grid cap 8 { meg ] 4 7 10000 ohms
lst I-F ) Grid cae 3 2 neg 2-V-7 5 I 220000 ohms

rid cap . meg

380 7 68000 ohms Osc 3L 7 220000 ohms

* additional measurements for all sets over Serial #17,692.
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RADIO RECEIVER & TRANSMITTER BC-654-A
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RESTRICTED

RECEIVER ALIGNMENT

Numbers in circles refer to locations shown on figures 2 and 3.

l. Remove from case,separate receiver fromtrans-
mitter. Remove receiver bottom plate. Tie
down interlocks. Install newbattery and check
voltage (85-90). Check all tubes.

2. Connect "hot" lead of signal generator to grid
cap of mixer tube (2v2% through a 0.0l - to
0.05- uf capacitor; connect "cold" lead to
chassis. Set signal generator on 455 ke *,
and turn to modulated signal. Plug output
meter and headset into PHONES jacks. Set MAIN

SWITCH to voice; AVC to on: VOLUME full on:

TUNING at 5800 kc. Always work with as weak a

signal from signal generator as practicable.

3. Adjust secondary(:)then primary(:)of 3d I-F
transformer for maximum on output meter.

4, Adjust sec(:)then pri(:)of 2d |-F trans for
max on output meter. .

5. Adjust sec(:)then pri(:)of Ist 1-F trans for
max on output meter.

6. Turnoffmodulation in signal generator. Set
MAIN SWITCH to CW. Tune BFO(7)to zero beat.

7. Set TUNING at 5800 kc; MAIN SWITCH to VOICE.
Set signal generator on 5800 kc* and turn to
modulated signal. Connect "hot" lead to
antenna lead through a 50-uuf capacitor:con-
nect "cold" lead to chassis.

8. Adjust osc trimmerfor max on output meter.
. 9. Adjust R-F trimmer @)for max on output meter.
10.
.

Ad just ant trimmer @ for max on output meter.
Set TUNING at 3800 kc; setsig gen at3800 kc.*

f2. AdjustR-F coil slug C) for max on output
meter.

13. Adjust ant coilslug (}Dformax onoutput meter.

14, Repeat steps 7 to 13 inclusive at least once.

* Check signal generator frequency (unmodulated) against SCR-2i1 frequency meter.
CAUTON
BEFORE REPLACING SET IN THE CASE ALWAYS BE SURE RECEIVER ANTENNA PLUG IS REPLACED IN JACK ON RELAY SHELF.

COMMON FAULTS AND CORRECTIVE MEASURES

ARCING IN POWER CORD CONNECTORS

On sets having the +500v lead connected to
terminal No. 3 in the cording, trouble has been
experienced with arc-over toground in connectors.
Late sets have the +500v connected to the No. 8
(center) terminal. On these sets the connectors
are marked with a yellow arrow.

This change should be effected on all sets
not already changed over. Simply interchange No.
3 and No. 8 leads in all connectors, viz:

Transmitter and Receiver BC-654-A

Power Unit PE-103-A

Generator GN-u5-( )

Ref.: Supply Letter No. 151 (19u2)

AUDIO HOWL 1IN RECEIVERS BELOW SERIAL NO. 350l

I. Dicsonnect blue wire from plate lug (pin 3)
of 2-V-6.

2. Pull from cable. Reuse if not damaged. .

3. Relocate as far as possible from cable and No.
8 terminal of AVC switch.

4. Reconnect and check receiver performance.

Ref.: Maintenance Letter No. 9 (1943)

BREAKING OF CONDUCTORS N CORD CD-50!-A v

Due to insufficient clamping action of the
cable connector clamps, it may be found that the
cable is free to turn. Wrap a few layers of fric-
tion tape around the portion of the cable under
the clamp, being sure to leave the sheath ground-
ing tab outside the tape for grounding.

Ref.: Maintenance Letter No. 22 (1943)

SPECIAL NOTES

MOISTURE PROTECTION '

A waterproof canvas cover to protect BC-654-A has
been added to the parts 1ist of SCR-284-A, Organ-
izations having Radio Sets SCR-284-A which lack
Cover, BG- 54, Stock No. 2Z3400-154, should req-
vistion them in the usual manner. This cover is
not removed when the equipment is in operation.

Refer also to PE-103-A in this manual! for infor-
mation on a protective cover for that unit.

Ref: Supply Letter Mo. 179 {1943)

.
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Fig. 2.—Receiver chassis, top.
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Fig. 3.—Receiver chassis, bottom.
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T™ 11-310 RESTRICTED :
RADIO RECEIVER & TRANSMITTER BC-654-A T

SPECIAL NOTES

DISASSEMBLY OF TRANSMITTER AND RECEIVER

|. Remove front cover and battery (or PE-IO4 -A).

2. Loosen thesix knurled panel nuts and withdraw
the set from the case.

3. Remove receiver antenna lead connector plug
" from jack on keying relay shelf and tilt re-
ceiver forward.

4. Dlisconnect bonding strap and lever arm. Dlis-
engage hinges bysliding receiver to the left.

5. Loosenwiring harness from its two supports at
the side of the battery compartment.

6. Remove one screw from the left side of the re-
ceiver chassis and two from the right, Re-
ceiver may now be 1ifted free. :

5EI  VOLTAGE REGULATOR

‘ SE2| e SE2 CONTROL RELAY
l__ﬁ_
_______ 1
|
i SEI ]
Po-
|
| -
|
|+
| N
i
__________ |
LAY
X [~ COMMON LEAD.ALL VOLTAGES REFER 0.2.DC.
TO THIS POINT. 7.3 MH.

Schematic— Generator GN-45-A.




RESTRICTED ‘ : TM 11-310
RADIO RECEIVER & TRANSMITTER BC-654-A
TRANSMITTER VOLTAGE MEASUREMENTS i
Reference point for all voltage measurements is terminal No. 10 (+6v) of terminal strip 2-k-i.
Readings taken using fully charged |2v battery with transmitter adjusted tofeed | amp into dummy
antenna (when STANDBY sw is at HIGH).
Interlock switches behind battery door and at rear of chassis closed by temporary means.
Readings may vary |0 to |5% from those shown.
A suitable dummy antennaisa 6 foot length of Field Wire W-1]0-8 connected to ANTENNA and GROUND
posts at one end and with the other end shorted by twisting the bared conductors together. To
reduce radiation it is advisable to roll the field wire into a small coil. Set ANTENNA SELECTOR
at position 4 and adjust ANTENNA COUPLING until ANTENNA CURRENT meter reads | amp with ANTENNA
TUNING at resonance and STANDBY sw at HIGH.
Grid and Plate voltages measured with 1000 ohms/volt meter
Voltage Measured VOICE (4 Where Measured
L.OW HIGH LOW HIGH
j-y-| Plate & 8y 84 8y 84 Center tap of Coil |-L-|
Screen
Plate 115 15 115 115 Junction of |-L-3 and |-R-20
|-y=-2 Grid -10 =10 -10 -10 Junction of |-R-14 and |-R-16
Screen Approximately 95v Socket lug #4
|-y-3 Plate 520 510 525 515 Junction of |-L-6 and i-C-43
and GOrid -50 -50 -50 -50 Junction of |~L-5 and |-R-1U4
j-y-y Screen Approximately 200v* Socket lug #2
Suppr. =50 | -48 0 0 Socket lug #4
j-y-5 Plate 85 | 80 0 0 Junction of |-R-5 and [-R-2%
Screen Approx 75v 0 0 Socket lug #4
1-y-6 plate & 83 83 83 83 Junction of |-L-2 and [-C-22
Screen
Grid Voltages measured with yTvM (Volt-ohmyst)
{-V-1 Grid -22 -20 ~22 ~20 Socket lug #5
1-v-2 Grid =23 -20 -23 =20 Socket lug #5
1-v=-3 Grid - - - =50 Socket tu ¥
v-4 Grid 53 50 53 cke 9 #3 3
|-v=5 Grid -5 -6 -6 -5 Socket lug #5
. «1:5 -1.5 =1.5 | -1.5 ’
|=V=6 Grid -30 with CRYSTAL sw out Socket lug #5
* Subject to wide variations.
TRANSMITTER RESISTANCE MEASUREMENTS
From To . .
T Pin |Socket or | Pin | Resistance Cord, mic, key, headset discon-
Socket| No. connectg[ No. ohms Remarks nected.
I-v-1 |3 g 4 :-ﬁ 55> ?2000 ) Transmitter tubes and rec battery
- meg removed. :
*
1-¥-2 3 :-5-3 g g;ggg Switch positions unless-otherwise
" 1K= * 45000 noted are: .
5 |-v-3 g | meg STANDBY at OFF
- MAIN at OFF
2 |-K=3 8* 36500s Relay I-E-l closed by hand. CRYSTAL at OFF
1-v-3 2 |-K-2 8 | 470000 MAIN SWITCH at CW or VOICE.
or 3 1-v-4 5 44000 Check No. 3 pin of both
1=-V-U sockets.
4 1-K=2 8 2100 MAIN SWITCH at VOICE. $ May be 56000 or 61000 in some
4 1-K-3 5 1000 MAIN SWITCH at CW; rear sets.
inter tock closed Values of |-R-25 and |-R~26]
. differ. .
I-¥-5 3 :'5'2 g u;ggg MAIN SWITCH at CW or VOICE.l x| yic.tes 4500 volt pin which
e may be No. 3 in some sets., See
! 1-V-4 5 47000 page 2.




T™ 11-310 RESTRICTED
RADIO RECEIVER & TRANSMITTER BC-654-A
TRANSMITTER ALIGNMENT AND NEUTRALIZATION i
1. Calibrate the master oscillator against the 8. Plug the power cord into its socket on the
crystal before sligning. To conserve battery transmitter. Place the MAIN SWITCH in the CW
BA-43 it is recommended that PE-|O4-A be in- position and the STANDBY SWITCH in the HIGH
stalled in the battery compartment during the position.
alignment and neutralizing operation.
9. Adjust the intermediate-amplifier neutralizing
2. Remove the power cord and the crystal. In or- capacitor 1-C-17 for approximately one-third
der to remove the crystal from its socket it scale deflection on the meter.
will be necessary to loosen the spare tube
socket that is mounted directly above on the 10. Adjustthe intermediatepower-amplifier trimmer
electrolytic capacitor and slide it around capaci tor 1-C=32 for maximum deflection on the
out of the way. meter. This tunes the intermediate power am-
plifier tank circuit to resonance with the
3. Since the crystal-oscillator circuit is to be master-oscillator frequency.
used as a vacuum-tube voltmeter, it is neces-
sary to 1ight the filament of the tube without 11, Adjust the capacitor 1-C-17 for minimumreading
having to pull the CRYSTAL switch out. This on the meter. At this point the intermediate
is done by connecting a piece of wire between power amplifier is neutralized.
points 5T and 6T of the CRYSTAL switch, I1-S-2.
, 12. To tune and neutralize the final power ampli-
4. Remove the red wire 5-1-C-43 from post I. fier turn the MAIN SWITCH to the OFF position
Open the circuit between points 7 and 8 on and remove the power cord fromthe transmitter.
junction block 3. These two operations remove
the plate voltage from the intermediate and 13. Reconnect points 7 and 8 on junction block 3
final power amplifiers. to restore plate voltage to the intermediate
5. Connect apiece of wire from pin 2 of the cry- power amplifier.
?ﬁa"ch:ml:x:rIr?grllttza::ec;x:rmz;k:ﬁekwésigg 14. Disconnect the wire'thet was connegtgd to the
type 3-C voltohmmeter, and a piece of wire plate caps of the final power-amplifier tubes
from pin 4 of the crystal socket to the jack and connect it to the antenna post.
marked R X 1000 in the lower right-hand corner L
of the same instrument. Place the toggle i5, P!ace the power cord in its socket on the tv:ar:ns-
switch of the voltohmmeter in the RES position. mitter. Turn the MAIN SWITCH to the CW position
and adjust the ANTENNA TUNING control for max-
NOTE: If the voltohmmeter available is the imum reading on the meter. 5
Triplett type 666-SC, a component part of the i . L. .
test set 1-56-C, connect the twowires to the two 16, Adjust the final g_»ower-ampl ifier trimmer 1-C-40
jacks marked V- and Ven in the lower left- for maximum reading on the meter. This tunes
hand corner of the instrument. Turn the se- the final power-amplifier tankcircuit toreson-
lector switch to the position marked | Meg n. ance.
Any d-¢ vacuum-tube voltmeter, as the Yolt-
ohmyst, may be used in place of the voltohm~ 17. Adjost the final power-amplifier neutralizing
meter in this method of neutralization. iapacitor 1-C-39 for minimum reading on the me-
er.
6. Connect a length of wire from xtal osc plate
o o K it i (oafe 18, Turn the MAIN SWITCH to the OFF position, the
iRnze ) Bis wroyides el Ut Jead for the STANDBY SWITCH to the OFF position, and remove
meLo. Is provides an input lead Tor the the power cord from the transmitter.
crystal-oscillator circuit which now serves
2s a vacuum-tube voltmeter. 19, Replace the red wire 5=1-C~43 on post |. Remove
7. Set the transmitter TUNING dial for the read- the wire that was connected topoint 6 of jupc-
ing corresponding to a frequency of 5000 tion block 4. Remove both wires that connect
kilocycles. Placethe ANTENNA SELECTOR switch the meter to the crystal socket I-A-l, Remove
in position |, and the ANTENNA COUPLING con- the connection between points 5T and 6T of the
trol at 560. Plug the key into its jack and CRYSTAL SWITCH 1-S-2, andreplace the crystal.
lock it in a closed position. Make certain :
that the interlock switches i-S-5 and |-5-6 20. Mount the receiver on the transmitter and re-
are still closed. place the brace. Replace the bonding strap.
COMMON FAULTS AND CORRECTIVE MEASURES
See page 2-—ARCING [N POWER CORD CONNECTORS and BREAKING OF CONDUCTORS IN CORD CD-501-A
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Fig. 4.—Transmitter chassis, top.

Fig. 5.—Transmitter chassis, bottom.
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2c20
OCIuMF ¥
s '[5;24 SEUMF 2C28 uF
QQ ¢
Q) ‘ 455 k¢
Gk A7) ANTENNA
QMO i
vT-22I VT-223 | S
RMA TYPE RMA TYPE D i S,
3Q5-GT IH5-GT ISIA [ g I isic ) 150
OFF ] )
cw o) o (o] é [o] é (o] o
H VOICE H H ’I—
[} ] )
t 1 ' i
Wiring and switches located in transmitter which [ [ i :
offect receiver operation shown with dashed lines. - R S G PN | ! 1
1 ! ! : ‘: [ [ ADIO
[ | 220a . 1so~ | 1! N
T T M R AR o g o e | - |
[ e et sl i ol el e
Note: All x connected to x'& all v to v to complete - 't‘ Ittt ' s et
filament circuits. i et e
SISV 45V

@ SETS ABOVE SERIAL NO 3500 HAVE ADDITIONAL CIRCUIT ELEMENTS 2K2 AND 2R27 (SHOWN IN DASHED LINES)

Fig. 8.—Receiver schematic—Sets serial Nos. 1
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RADIO RECEIVER & TRANSMITTER BC-654-A
»
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eceiver schematic—Sets serial Nos. 1 to 9500 incl.
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T™ 11-310
RADIO RECEIVER & TRANSMITTER BC-654-A T
‘ ¢ . MIXER 15T |-F AMP
o _VT-|4_7 ________ VT-146
ANT TRANS R-F TRANS //_3 2v2 IST tF TRANS | 2va 2N0 1 TRANS

ZE‘GF 2C9 s
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] + :
Wiring ond switches located in transmitter which ;\; \ R\ ! ! 5 3
offect receiver operation shown with dashed lines. TR P N s W D "__x ! 1 : ;3
i H ; ' 1
bt | 2203’; isos {4 ! IW
\’_’: I’— B R R AL A - _: + - _:.. '
[ Rl e e v miadan et d R
Note: All x connected to x'& all v to v’ to complete- e i A - "-':I' = = m e e
filament circuits., R i i e o =R
L5V HEW

(@ 2r27 15 150000 IN SETS ABOVE SERIAL NO 17691
(@ 2¢35 15 680UNF IN SETS ABOVE SERIAL NO 17691°

AVC CIRCUIT MODIFIED AS SHOWN BY DASHED LINES AND ADDITIONAL PARTS 2R28 AND 2R29 ADDED IN SETS ABOVE
8 2C45 1S 12uf IN SETS ABOVE SERIAL NO. 24733

Fig. 9.—Receiver schematic—Sets serial Nos. 9501 «

10
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before serial No. 350l
Relay IEl circuits wired as in @ in some sets
before serial No. 350§

@ Interlock 1S7B wiring changed in sets after serial

No. 3500, (Dashed Tines indicate new wiring, X

indicates old wiring.)
Connections to pins 3 and 8 of connector 1K3 re-
versed on sets after serial No. 9500. (0ld cir-
cuit shown.)

(5) IR25 is 160000 in some sets.

MO INTER PWR AMP PWR _AMP
VT-221 vT-22 VT-225
/_/_ - T T T T T T T e — e e —— — — e — —
/ . ICHaLI0O MUF
il 4 o0 mmL
0.00E n!l'/ y éuﬁ‘ . 2
¥ i 210V CW
12-138 /_L 4T pur 240V Ve
;':l“" 2/ T fic -
ea \ ).l‘:r
22 'che)""
BSvCwaVOICE 3,
1R7 g 5‘
14" € <
am T |
= |0 s icas
. | Tcia g o.oze Mooz o b
1815, ' - Qo022 < M -
0.00IuF '°°°°°ﬂ:'$ i’ml“’ o 53:'“ 1=f"§° o OwF| [ ]|
RS
osoogn :
94 TN OV CW SN |
470000 ¢ a3 10000 = S0V VOICE
100000 .
M iC4 0.0224F
T 9 CVwI vT SBI T2
600 1100
45~ 1300 - ~ Sme ICﬂ_ ls?lA 3t S s e
m' IR3 L L A [ ] [ 4
4700 5000‘}: 4700 VOICE & 1
) s ]
0.022uF 1C19) 1 R24 N =
lh»" 200500
f +
L"A =1 Ml . R2S IR
2 42 MIC ™ 2 T 93002 T fi6 5
411 1524, .__J |ss.A
2
LK1
00033} u
¥ OV CW, 65V VOICE ic23 11 -
? *”Ur -
o
llClO
Indicated voltages read with a vacuum tube voltmeter R
PE-104-A used instead of BA-u43 >
6 volt battery at 1270 sp gr to drive PE-103-A o2 & N g‘ N
STANDBY switch at H|GH s 3 5 3 9 £
CRYSTAL switch off (pushed in) 3 Y : el J E
No modulation on VOICE yo ¢ 4l s 4 | <«
Key down. on CW {9 g C; ®
Final stage loaded to 2.5 amp into 50 dummy antenna . |“;" i
NOTE: These voltages may vary +15% dependent upon 55 ¥
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| —
. a 1578 i
(D Relay IEIl circuits wired as in in some sets Jeas

A ANYH) NOTEALL ¢
T200n WS ] LUGS UP.

—_—

Fig. 10.—Transmitter schematic—Sets serial Nos

‘ IR26 is 390000 in some sets.
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ansmitter schematic—Sets serial Nos. 1 to 9500 inel.
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TM 11-310 RESTRICTED

RADIO RECEIVER & TRANSMITTER BC-654-A 7 : X

INTER PWR AMP PWR AMP
vT-221 -
441620
‘; ‘M o F Zgl-(tJOVVchOlc E.
560 ¢
A7
A0uMF
8SvCwa voicE 4 R34
1R7$ S ATO
1 Ly ST |
o T gesojoon
>
°ﬁ§z a4 M'E%Lsi: €28 _t:zc e3;
R s <Lnn ?g-:;u 3 '( 0.:‘3: o002 37 )l?"
‘ ootn; 10000003 S ¥ ur §Efm‘ Itf';z:o MF EFW.
(LY
150000 :
4 RIS — OV, CW S& by
aje00 A 36 Y = SQV. VOICE J«é_s’
100000 . 10090
2 003 auF
- tisl_.cw vT-22t | T4 2
100 L &c(zx%zzpr
ass 1300 Sme ICS.L S 1SIA 1518 [ 1St
“ o fou P32 o e 1 LY b ’ L
F la7oojon| ¢ voice & xx
47 n
vwg— (U 1 PER VY SR AW W W ] — X -t —]
40000 .0 1 )
1
CRYSTAL P 3 -
C. "_—ng 0SC ooy L [ v} - R25 R26
z 1504 220~ 24, ‘
Y a2 Mic v @ |szAl \;28 is2c | | Zz:gao_ 9?5%2\“ Mo'g.g
- 22 2! P a @
451t " '
0.0033 Bif ono’ﬂpr
A \ " (-
¥ov cw, 65V VOICE
| ]
18
Indicated voltages read with a vacuum tube voltmeter o .
PE-104~-A used instead of BA-43 3 I,
6 volt battery at 1270 sp gr to drive PE~103-A = 5 g & N
STANDBY switch at HIGH < 5 2| 9 2
CRYSTAL switch off (pushed in) B o 9d- 9 o o4 &
No modulation on VOICE o H§ 4 2 4 9 2
Key down on CW aufo_O 0 : o L,
Final stage loaded to 2.5 amp into 5Q dummy antenna .
NOTE: These voltages may vary +15% dependent upon
individual sets, and battery voltage.
@ Connections to pins 3 and 8 of connector IK3 re- s a2 "j'm !
versed on sets with serial Nos. below 9500. SE,"- 72
Crystal return changed from pin 2 to pin 8 of tube et a2 NOTEIALL 5O

1¥6 on sets above serial No. 13000.
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Fig. 11.—Transmitter schematic—Sets serial Nos. 95!
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