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CHAPTER 1
THEORY

Section . BLOCK DIAGRAM

e —fOE 3190, Writh_a A0N=chm.imoedance headaet

seiver R-392/

. It includes instructions appropriate
third, fourth, and fifth echelons for
oubleshooting, testing, aligning, and re-
iring specified maintenance parts. It
so lists tools, materials, and test equip-
ent required for maintenance.-Detailed

impedance frequency-shift, single~-channel
radioteletype converter. The block dia-
gram shows the signal path from the an-
tenna through the various stages to the
output. A schematic diagram (fig. 81)
shows details of the circuits in the same
order. Radio Receiver R-392/URR obtains
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THRESH control and automatlcally by two cw signals and calibrating the receiver.
i The bfo output is heterodyned w1th the 455~




ANTENNA
RELAY
KiOl

o—» 1ST R-F 20 R-F
— ANTENNA AMPLIFIER AMPLIFIER /
- TUNING 570 32MC v20l .5 T0 32MC V20l
®  NETWORKS zg:s 2%:5
.5 TO 32MC
FZ6 26F26
AGC AGC
FROM FROM
V60IB V6OIA
4
4
4
+28V ZC;EI)'I\EC 5TO 32 MC BIAS FROM
(100 KC RF GAIN
OSCILLATOR
V702 STEPS) CONTROL
26A6
TO BREAK-IN HARMONIC DISTORTER
CIRCUIT 200KC AMPLIFIER {.5TO32MC) ~y7038
V7T03A {100 KC / 7
a2yizavr | ‘stepn | (V2 128V
.5 TO 32
MC
{100 KC
STEPS)
BAND WIDTH AUDIC
ST T T T T T 7 455KC SIGNAL
/ Vi Vi / /
1ST I-F 2D I-F 30 I-F 4TH I-F 5TH I-F 6TH I-F DETECTOR
AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER
V6034
V60l V502 V503 V504 506 V806 (1/2) 12807
26 A6 26A6 26A6 26A6 2646 26 A6 i :
AGEC - 451 TO 459 KG
<« FROM
4 veoza
/80:
BIAS FROM V604
RF GAIN 455 KG 26A6
CONTROL
GARF
IN RAD
T !
aGC I-F SQUELCH
L, AMPLIFIER RECTIFIER | DC
V609 V6028
26A6 (i72) 12AU7
455 KC
- 5
AGC v 1ST R-F AGC 1-F CATHC
TO V202,V501ANDo— DC | gmecriFier RECTIFIER FOLLOWE
V502 V602A V60IB VEOIA
(1/2) 12AU7 (172) 12aU7 172) 12AL
.

0C

AGC TO v20| <

Figure 1. Radio Receiver R-392/URR, block a
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Section 1l. CIRCUIT ANALYSIS

3. General

a. The circuit analysis follows the signal
path established in the block diagram (fig.
1) and the overall schematic diagram (fig.
81). The circuit analysis is limited, in most

and KILOCYCLES controls, Capacitors
C310 and C314 provide capacity for reso-
nant circuits, Capacitors C311 and C313
are alignment trimmers, and C312 im-
proves the frequency response charac-
teristics of the transformer. In frequency

cases, tooperationon the 4-to 8~mc range,

vvr\-‘r\ Apan

asatoef e ansanny

s(-..—.—.—.—.@""J

"""""" b. Only those switch contacts:that-are

used in a particular circuit are shownina
referencedillustration. All switch contacts
are shown in the overall schematic dia-
gram (fig, 81).

4. Antenna Circuit
(fig. 2)

The antenna circuit matches the imped-
ance of different antennas to the input of

throughi sw1tcn 8201 sect1on 2 (rear) to
the control grid of first rf amplifier V201.

c. Section 2 of S201 short-circuits
Z203A, to preventreactive effects between
it and the tuning circuit in use. Antenna
relay K101 grounds the antenna input cir-
cuit when either the AGC switch is set to
CAL, the function switch is set to STAND
BY, or during break-in operation whenthe

ranges from 0. 5 to 2 mc and 16 to 32 mc,

first if. amplifier V201, The circuit uses  receiver is used as part of Radio Set AN/
umuet xS DS TeT WL TR OtEET s e L
against large surges of rf power and ac~
cumulated static electrical charges that

mlnmonrm

unusually strong rf currents are 1nduc

may be induced in the antenna. A relay in in the antenna, such as might be caus
S- the antenna circuit grounds the receiver by transmission from an adjacent trar
es _ during transmission of an associated  mitter, glowlamp 1101 conducts and pass

’ transmitter (break-in operation) and dur-  the current to ground.

r- EnELrecewer calibration (AGC switch at d. Six-position band switch S201 is ope
en ) - lone o is ated by the MEGACYCLES control. Wh
ng a. A whip or long-wire antenna connec the band switch is rotated, the followi
llllllllllllllllllllllllllllllllllllllllllllllllllln-gh— oot DA .\@7.\?-1 At ke

ulblIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

. of:
on-=-

ANT TRIM capacntor C202-arec
nected in the antenna circuit.

mltter and receiver:) Binding posf E101
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Figure 2. Antenna circuit and first rf amplifier, schematic diagram.
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5. First Rf Amplifier V201
(fig. 2)

First rf amplifier V201 uses atype 26A6
or 26FZ6 miniature pentode tube, The fol-
lowing discussion is concerned only with

the 4- to 8-mc range.

a, Signals from the antenna circuit are
applied through the contacts of section 2
(rear) of band switch S201 to the control
grid of first rf amplifier V201. The ampli-
fied signals at the plate of V201 are ap-

- plied to tuned circuit Z210. The output from
V201 is taken at the junction of capacitors
C237 and C238; the series~connected ca-
pacitors form a voltage divider across
inductor L211. This circuit arrangement
reduces loading and minimizes any detun-
ing that results from tube-capacitance
variation in the following stage. The output
of V201 is applied through section 5 of band
switch S201 and coupling capacitor C245 to
the grid circuit of second rf amplifier
V202. Inductor L1211 is tuned by the MEG-
ACYCLES and KILOCYCLES controls.

Y. PRI .. ST PR, ¥
38 waae Baar g NS v T i

S201, Capacitor C226 and resistor R204
prevent rf from entering the +28-voltline.
Capacitor C225 is the screen-grid bypass
capacitor. Resistor R106 and potenti-
ometer R105 control the bias applied tothe
cathode of V201.

c. A calibration signal can be appliedto
the grid circuit of V201 through the floor-
plate contact and coupling capacitor C221,
Test point E201 is an accessible connec-
tion to the grid circuit for testing.

d. Six-position band switch S201, which
is operated by the MEGACYCLES control,
selects one of the six tuning networks in
the output circuit of the first rf amplifier.
The frequency range of each tuning net-
work is as follows: Z207, 0.5 to 1 mc;
7208, 1 to 2 me; Z209, 2 to 4 mc; Z210, 4
to 8 mc; Z211, 8 to 16 mc; and Z212, 16
to 32 mc. The core in the inductor of each
tuning network is moved by the MEGA-
CYCLES and KILOCYCLES controls, ex-
cept for the 0.5- to 1-mc and the 1- to
2-mc bands, in which the cores are moved

tor.

’hen the AGC switch is set to ON,
or first rf amplifier V201 is sup-
from first rf agc rectifier V601B
h J613-3, P113-3, P106-K, J206-K,
lter resistor R202 (bypassed by
tor C201), inductor L238 of tuning
“ZZ 04 K;and the-contacts of S&stion
of switch S201. Firstrfagcrecti-
)1B supplies agc voltage to V201
parate agc is fed to V201 to mini-~
ceiver blocking (para 20). Positive
is applied from RF GAIN SQUELCH

I potentiometer R105 through

- J206-~F, and inductor L207 to the
of V201. This variable bias voltage

3 manual gain control for V201.
r C223 is the cathode bypass
r. Potentiometer R105 also con-
> gain of second rf amplifier V202

t if. amplifier V501 (through P113-
613-6); decoupling is provided by
d C224. The +28 volts is supplied
ate and screen grid through func-
tch S104 and resistor R204. The
ltage is applied through inductor
d the contacts of section4 of switch

‘"".:_.‘-__‘j__gj!f._ﬂ?i:f‘ E L i .Y =] z‘i";?;;'.’ll.hf)ﬁiiQJ ‘.E\‘?C:‘__’ ﬂ‘m’\LMJ" ey AV
6. Second Rf Amplifier V202 e
(fig. 3) ~— bias f

a. The signal from first rf amplifier plied
V201 is applied through coupling capacitor throug
C245 to the control grid of second rf ampli- age f
+:£62 3102 - Thoo apnlified..gimmal. at.the capacs
plate of V202 is fed through tiie contacts netwetk
of section 6 of band switch S201 to tuning 2 (rear)
network Z216. Capacitors C259 and C260 fier Ve
are connected in series as a voltage- only. Se
divider circuit. The signal takeoff at the mize re
junction of C259 and C260 reduces loading voltage
and minimizes detuning. The signal is then THRESI
applied through section 7 of band switch P106-F
S201 and coupling capacitor C267 to the cathc?de
grid of first mixer V203. provide:
Capacit:

b. Agc voltage is applied to the grid of capacitc
second rf amplifier V202, from rf and if. trols th
age rectifier tube V602A, through J613- and firs
13, P113-13, P106-C, J206-C, resistor 6 and J
R206 and grid-return R205, Resistor R206 L207 ar
and capacitor C246 form an agc filter net- to the p.
work. The cathode (pin 7) and suppressor tion sw
grid (pin 2) are connected together andre- plate v
turned to ground through inductor 1214, L211 an

S——
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plifier for rf. Capacitor C247 is the cathode
bypass. RF GAIN SQUELCH THRESH con-
trol R105 is common to the first and
second rf amplifier stages and the first
if. amplifier stage. The +28 volts is ob-
tained through function switch S104 and
applied to the screen grid (pin 6) of V202
from function switch S104 and resistor
R207. Plate voltage is applied from the
screen grid of V202 through inductor 1218
and the contacts on band switch 8201, sec-
tion 6. The screen grid is bypassed by
capacitor C248; R207 is ascreen and plate
decoupling resistor.

c. When the receiver operates within the
8- to 16-mc or 16- to 32-mc range, the
first mixer is not used. Operation in the
8- to 16-mc range is shown by the broken
lines of band switch S201. Operationinthe
16~ to 32-mc range is similar to that in
the 8- to 16-mc range. The rf signal at
the plate of the second amplifier is applied
through the contacts (broken line) of section
6 of band switch S201 to tuning network
7217, Capacitor C262 and C263 form a
voltage divider; only the portion of the
voltage appearing across inductor L219is
applied through section 8 (fromnt) of band
switch S201 to the grid circuit of second
mixer V204, The input to first mixer V203
is grounded through coupling capacitor
C267 and section 7 of band switch S201. The
output of first mixer V203 is grounded

_______ the cathode circuit from the first if, am-

ing.

7. rirst Mixer V2035
(fig. 4)

First mixer V203 uses a type 26C6 min-
iature triode tube. The second rf amplifier
output is applied to the control grid (pin 1)
and the output of first cyrstal oscillator
V401 is applied to the cathode (pin 2). The
two signals are heterodyned to produce a
signal between 9 and 18 mc in the plate
circuit. The frequency of the mixer output
signal is variable, and is the sum of the
frequencies of the two input signals.Inthe
frequency range from 8 to 32 mc, the input
and output of the first mixer are grounded.
This is indicated in figure 4 by the broken
lines of band switch S201.

a. The first mixer is used only over the
0.5- to 8-mc range. Throughout the 0.5-
to 8-mc range, the signal voltage from
second rf amplifier V202 is applied through
section 7 of band switch S201 to the control
grid of first mixer V203. The signal from
first crystal oscillator V401 is at a fixed
frequency for each band within the 0.5- to
8-mc range and is applied through T401,
P402, J202, and resistor R209 (inparallel
with capacitor C268) to the cathode of V203.
The first mixer plate circuit is tuned by
moving the powdered-iron cores within the
inductors of Z219, Z220, and 2221, Capac-
itor C271, C296, C274, C297, and C277
provide fixed capacity for the tuning net-
works. Capacitors C270, C273, and C27 6

thro i i : . .
s fae” tuug;lmfe;:lton .j},{_. Vr?;r 1;5){ bam{ S“Gt(jh are trimmer capacitors. The output signal
- 5oz SN T from firstimixerV203isappliediromZZ1¥. =~ =~ 5201

cies between 0.5 and 8 mc are in-

. through C272 to 7220, from 7220 through quen
ative, when the 8- to 16-mc and 16- o175 {5 7221, from Z221 through C278 and oper
-mc ranges are used. to 32

4

s Do SNy ) o i Erea.
Sfieenion ol it ortone s ar YN Me

section 8 (front) of band switch S201tothe -
i, s (a)

' Sazlgp'i?f‘;g; is.as follows: Z213, 0.5t01me; 7214, T Loy
Mhe. roar of 2 me; 7215, 2 to 4 mc; 7216, 4

£2 062 Bad Iv Mfesanwet 07838 el vadRA0, tactha. oanond xeixer !

,,,,,,,,,,

section & of S201 grounds the-out
first mixer during operation witl
4o 22-ron hand findiosted by datfe
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b. Cathode bias is developed across
resistor R209; capacitor C268 bypasses
the rf signal around R209. The grid is
returned to ground through grid resistor
R208. The +28 volts is applied to the plate
(pin 7) of first mixer V203 through function
switch S104, P106-E, J206-E, decoupling
resistor R210, and inductor L221. De-
coupling resistor R210 is bypassed by
capacitor C269.

8. First Crystal Oscillator V401
(fig. 9)

First crystal oscillator V401 provides
the injection signal for first mixer V203
(fig. 4) onthe eight lower-frequency bands.
Figure 5 shows circuit operation onthe 4-
to 5-mc band. The first crystal oscillator

(S

of T401. The screen grid is bypassed by
capacitor C403.

9. Second Mixer V204
(fig. 6)

Second mixer V204 uses a type 26C6 min-
iature triode tube. Signals from first mixer
V203 (fig. 4) (or second rf amplifier V202
(fig. 3) on the 8- to 32-mc range) are ap-
plied to the grid of second mixer V204. The
output of second crystal oscillator V402 is
injected at the V204 cathode. The two sig-
nals heterodyne to produce a signal within
the range of 3 to 2 mc on all bands except
the 0.5- to 1-mc band. On the 0.5- to 1-
me band, the mixer output signal is 2.5 to
2 mec. The mixer output signal is the dif-
ference frequency between the signal of

CiyDessREh AT IN AN BETDE <oscillator.sienal af._the

nected in anelectron-coupled Colpitts cir-
cuit, with a crystal substituted for the con-
ventional resonant circuit.

a. The oscillatory circuit consists of the
cathode, control grid, and screen grid of
tube V401; the screen grid acts as the
oscillator anode. The control grid is con-
nected to crystal Y405 through contact 4,
section 1 of switch S401, The signal voltage
feedback . loop is-from the screen grid (or
anode) through capacitor C403 to ground

_anditbanitathe.oontral grid cirenit: oscil-

7222, through

cathode.

a. The second mixer functions on all
bands. Signals from either the first mixer
or the second rf amplifier are applied to
the grid of V204. The injection signal from
second crystal oscillator V402 is applied
to the mixer cathode through T402, P403,
J203, and resistor R212 (in parallel with
capacitor C279). The tuning networks in
the plate are 7222, Z223, and Z224. The
signal from the mixer plate is applied from
C283, to 7223, from Z223

)

lations==are—sustalné:

7024 throah

stal _fr

direct-current (dc) return for the cathode
is inductor L401. Trimmer capacitor C408
and fixed capacitor C407 are connected,
through contact 4 of section 2 of switch
S401, across the primary of T401 and
resonate T401. The output signalis trans-
former-coupled by T401 through P402 and
J202 to the cathode of first mixer tube
V203.

circuit is tuned to resonance by positioning
the powdered-iron cores ininductors L224
of 7222, 1225 of Z223, and L226 of Z224.
The parallel combination of fixed ca-
pacitors C289 and C282 andtrimmer C281
resonate inductor 1.224; the parallel com-
bination of fixed capacitor C298 and C285
and trimmer C284 resonate inductor 1.225;
capacitor C288 in parallel with trimmer

SLAIL L dG&ts

3 developed across re-

sed by capacitor C279.

s applied to the plate
switch S104 through

resistor R213, and

o "+ . Resistor RAOL IS The grio-ieak Tu-
sistor. The +28 volts for the screen grid
and the plate is applied through function
switch S104, P106-B, J206-B, J201-A,
P401-A, and decoupling resistor R402 and
to the plate through the primary winding,

CEGT IesURgl Juy

b. Cathode bias i
sistor R212, bypas;
The B+ voltage is
through function

P106-E, J206-E,

14
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N
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Al

4
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|
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I
I
l
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|
l
I
|
l
I
|
!
I

8-50 10 /. séor
/'SECTION 2
_ /I
ADDITIONAL || MEGACYCLE //
CONTROLLED — — - —— — ——— — — ——
CIRCUITS

NOTES:

I UNLESS OTHERWISE SHOWN;
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

2 SWITCH IS VIEWED FROM THE

END OPPOSITE THE DRIVEN END.
3. CIRCUIT CONDITIONS ARE SHOWN
FOR OPERATION ON THE 4 TO 5 MC BAND.

* 4. ONLY CONTACTS OF SWITCHES USED IN

+28y bc THE CIRCUIT ARE SHOWN.
u

TH
FUNCTION
SWITCH
S104

TM5820-334-35-5

Figure §. First crystal oscillator. simplified schematic diagram..

inductor 1224. Decoupling in the plate cir-
cuit is accomplished by resistor R213and
capacitor C280. Grid voltage measure-
ments can be made at test point E204.

10. Second Crystal Oscillator V402
(fig. 7)

Second cyrstal oscillator V402 provides
oscillator injection signals for second
mixer V204 on all 32 bands. Operation on
the 4-5 mc band is shown in the figure.
The oscillator uses a type 6AJ5 miniature
pentode in a Colpitts circuit.

a. The second crystal oscillator is iden-
tical in construction »ndoperation with the

_.,‘*IEI_Siz‘ Elsgtaé Q'S’éif ,:':ﬁ“—:’tﬁ 2, "_jg%imf;;i— «
of the second crystal oscillator isthe same

Y409 (14-mc fundamental frequency) tothe
control grid and contact 4, section 3 of
switch S401 connects capacitors C421 and
C420 into the plate circuit to obtain max-
imum output at the crystal resonant fre-
quency.

11. Vo-Mixer V801
(fig. 8)

Vio-mixer V801 uses atype 26D6 minia-
ture tube, connected as a pentagrid con-
verter. Signals from second mixer V204
are applied to the mixer grid (pin 7) of
V801 and are heterodyned with the signal

458 koo The vioseciion

e

as the stage analysis of the first crystal
oscillator (para 8) except for the dif-
ference in reference symbols.

b. The MEGACYCLES control operates
switch S401. On the 4- to 5-mc band, con-
tact 4, section 4 of switch 5401 connects

16

as a Hartley oscillator, comprises the
cathode (pin 2), the oscillator grid (pin 1),
and the screen grid (pin 6), which acts as
the oscillator anode. Feedback to sustain
oscillation in the vfo sectionis obtained by
connecting the cathode to a tap oninductor
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SECTION 4 6 | i 1 ; Z Zz
/ i |
¢ 3
! l |
i cais R404
L 1 :[.omr IK
Y409 = |
1aMC "—T—’ II 1
! =
! P40I-A
! \J20I-A
|
N |
= f = = =
! J206-B
: Pi06-B
|
I
| 4
|
| NOTES:
} X ; |.UNLESS OTHERWISE SHOWN,
| ca20 X c421 ; RESISTORS ARE IN OHMS,
! 8-50 N\ 82 / sao CAPACITORS ARE IN UUF.
" / SECTION 3 2 SWITCHES ARE VIEWED FROM
1 / THE END OPPOSITE THE DRIVEN END.
| 7 = OUAQS TGS Ve
1 | .
ADDITIONAL | |MEGACYCLES / 4. CIRCUIT CONDITIONS ARE SHOWN
CONTROLLED ~ =+ ——— ——— ———————— FOR OPERATION ON THE 4 TO 5 MC
CIRCUITS ‘} BAND.
+28VDC
THRU FUNCTION
SWITCH
S04

Figure 7. Second crystal oscillator,

1,802 in tuning unit Z801 and coupling
energy to the grid (pin 1) through capaci-
tor C804. The screen grid is maintained
at rf ground potential by C805. The screen
grid minimizes undesired coupling by
shielding the oscillator grid from the mixer
ectstothe cath-

o

TM5820-334-35-7

simplified schematic diagram.

duce a signal at 455 kc inthe plate circuit.
This signal appears across the primary of
T801, and induces a signal in the second-
ary; transformer T801 is tuned to 455 kc.
The T801 output is applied through P810
and J510 to the grid circuit of first if.
amplifier V501, Resistor R802 broadens

ey LU A N
201 ge 1 | I ——— 1

inductors L801 and L802. The capacitors
have the proper temperature coefficients

and resistor R801
s for the vfo section to achieve a high degree of frequency . a. Capacitor C804
ts is applied through stability. provide grid-leak bis

P109-F, J809-F, and
id (pin 6) and through
of T801 to the plate
3 and capacitor C805
ter to prevent rf cur-
e +28-volt line.
1al of second mixer
1 P208 and J808 tothe

12. 455-kc If. Amplifiers
(fig. 9, 10, and 11)

The if. amplifier section consists of six
voltage-amplifier stages, which use type
26A6 miniature pentode tubes, V501
through V506. The output of fifth if. ampli-

frequency.

of V801. The +28-vol
function switch S104,
1.803 to the screen g1
the primary winding
(pin 5). Inductor 180
form a decoupling fil
rent from entering tk

b. The output sig

and the signel.at ihe
"""""""""""" QDT O

18

V204, applied throug]
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Figure 8. Vfo-mizxer, stmplified schematic diagram.

9. The output signal of the sixth if. a. The 455-kc signal from vfo-mixer N V60
lifier is demodulated (detected) in V801 is coupled through P810, J510, and amy
ctor V603A. The gain of the if, ampli- capacitor C501 to the control grid (pin 1) dete
section is controlled manually by the of first if. amplifier V501; the signal fier
AL ELCH I TIRESH conttol amdiiniivolfdge is2dévelépet lacrossgriGirelarn IR
natically by the agc circuits whenthe resistor R501. The V501 amplified output autor
switch is set to ON or CAL. To pre- signal develops across the tuned primary AGC
oscillations that may occur from of transformer T501 and is inductively vent
ing between if, stages through the coupled to the tuned secondary for appli- coupl
non impedance of the power source, cation to second if. amplifier V502, comi
1pling networks are used in the screen b. A particular degree of selectivity - decor
and plate circuits of all if, amplifier = is obtained by connecting a winding of grid
s. Three degrees of selectivity (2, transformer T501 through the contacts of stage
8 kc) are obtained by varying the section 1 of BAND WIDTH switch S501. 4, or
ing between the primary and second- Series resistor R504 provides proper ’ coupl]
Fadinen. ghtbo i Anpnsfavmaraeedithv. w: herdaidi dodthmdtErsnition. ol o, . AL
rtiary w1nd1ngs connected into the circuit c. Agc voltage from rf and if, age recti- : te
 the BAND WIDTH switch. fier VAO2A is _gnplied (to.the grid nin 1) by

through resistor R502 and grid resistor
_ giwn e Zou NLSs e ko U2 Tania: Uade.LL.O'“ WpusTTT
t 1 “Ampiifier V501 form a grid decoupling filter. The gain of
lg 9 the stage is manually controlled by varying
__the cathode bias wﬂ:h RF GAIN SQULCH -




C503 is the cathode bypass capacitor. The
+28 volts is applied through function switch
S104, P113-19, J613-19 and resistors R624
and R506 to the screen grid (pin 6) and to
the plate (pin 5) through the primary of
T501. Resistor R506 and capacitor C506
and resistor R624 and capacitor C714 form
plate and screen-grid decoupling net-
works. Resistor R106 and potentiometer
R105 form a voltage divider for manual
control of V501 cathode bias. Capacitor
C624 bypasses the +28-volt line. The
capacitor across the primary of T501 and
capacitor C505 in the secondary of T501
are part of the tuned circuits.

14. Second If. Amplifier V502
(fig. 9)

Second if. amplifier V502 uses a type
26A6 miniature pentode tube as a 455-kc
voltage amplifier.

a. The 455-kc signal from first if. am-

meter zero resistor R622 for a voltage
divider. The CARRIER LEVEL meter cir-
cuit is discussed in detail inparagraph2l.

c. A particular degree of selectivity is
obtained by the connection of one of thee
windings in transformer T502, through
the contacts of section 2 of BAND WIDTH
switch S501. Resistor R510, inseries with
one winding, provides the required band-
width.

15. Third and Fourth If. Amplifiers V503

and V504
(fig. 10)

Third and fourth if. amplifiers V503 and
V504 each use a type 26A6 miniature
pentode tube. The gains of the third and
fourth if. amplifiers are low. Third if.
amplifier V503 maintains the gain of the
overall if. amplifier constant for the dif-
ferent degrees of selectivity chosen with
BAND WIDTH switch S501.

a. The 455-kc signal is coupled to the
] T ot thirdi if. TETEPITIEY VEEAE

S

grid?i‘ .

tunediprimanry -

! : PD.
grid circuit of third if. amplifier V503,

b. Agc voltage from rf and if. age recti-
fier V602A is applied to the grid through
resistors R508 and R507; R508 and C508
form a grid decoupling network. Cathode
bias is developed across resistor R509,
which is bypassed for rf by capacitor C509.
Inductor L506 prevents if. signals from
flowing through CARRIER LEVEL meter
M101., The suppressor grid is at ground
potential. The +28 volts is applied to the
screen grid from the juncticn of R624 and
R506 through decoupling resistor R512;
capacitor C512 is the screen-grid bypass
capacitor. The plate circuit is completed
through the primary winding of T502. The
voltage across R509 is applied through
L506, J613-7 and P113-7, to one side of
CARRIER LEVEL meter M101. The volt-
age between the arm of R662 and ground
is applied through J613-10, P113-10, to the
other side of M101l. Resistor R621 and

20

signal induced into the secondary of T503
iscoupled to the control grid of V504
through capacitor C518; the signal voltage
is developed across grid resistor R520.
The amplified signal at the plate of V504
is applied through tuned transformer T504
and capacitor C523 to the control grid of
fifth if. amplifier V505.

b. To keep the gain of the overall if.
amplifier constant, cathode bias for V503
is changed for different positions of BAND
WIDTH switch S501, Resistors R517, R518,
and R519 are connected through section 3
of BAND WIDTH switch S501 to the cathode
(pin 7) of V503 and change the bias for
different switch positions. Cathode bias
for V504 is developed across fixed re-
sistor R533 in series with variable re-
sistor R521. The suppressor grids are
connected to ground. The +28 volts is ap-
plied to the screen grids through function
switch S104 and a common circuit that
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comprises P113-19, J613-19, and decoup-
ling resistor R624, which is bypassed by
C714. Capacitor C624 bypasses the +28-
‘ volt line. The +28 volts is then applied
through decoupling resistor R516 to the
screen grid of V503, and through decoup—

;ﬂ'.[v-TB'%lh T

Comi g ‘A ;-

passes the cathode. The cathode of V506
is returned directly to ground; grid-leak
bias develops across R529. The +28 volts
for both amplifiers is applied through
function switch S104, through P113-19,
J613 19, decouplmg resistor R624 and

T, DT ||||| uuuuu Tz

||||||r|4.‘
S: Ofl||

(4] IJUJ

the prlma:ry w1nd1ngs of T503 and T504
respectively., Capacitors C517 and C522
are screen-grid bypass capacitors.

¢. A particular degree of selectivity is
obtained by the connection of one of three
windings in transformers T503 and T504,

through sections 4 and 5 of BAND WIDTH L602.

c. A particular degree of selectivity is

obtained by the connection of one of three

windings in transformer T505 through

section 6 of BAND WIDTH switch S501.
1. h 1' smal

switch S501. A small capacitor in each
primary and secondary circuit forms part
of the double-tuned transformer, The re-
sistors across the transformer primaries

......................... amﬂs&cgpgj.gm@;s 9f.ﬁe,,c;tzthg.‘rﬁtlukfdfgafnd.m__________’Ithsﬁ.;z;u,ma. A
. 'L&&U&@J&,&J, ! [

EE

|||"|||iiii
R

I'HII

iR '

ct the 1nterstage coup-
>sistor R526 affects
KC position of S501.

ion Circuits
| 11)

of the overall if, am-
>d in three steps (2, 4
ND WIDTH switch, The
ns are obtained by
1 coupling between the
erstage transformers
. Mutual coupling in
changed with additional
the same forms as the
ry windings. The three
s in each if. trans-
se (depending on how
) the mutual coupling
y and secondary of the
rease in mutual coup-
\ndwidth; a decreasein
rrows the bandwidth.
st the secondary wind-
iematically, are most
gthe widest bandwidth;
> connected phase op-
r at atime is connected

23

res1stor R522 is used for T504 T

16. Fifth and Sixth If. Amplifiers V505

and V506
(tig. 11)

The fifth and sixth if. amplifier stages
use type 26A6 miniature pentode tubes.

a. The 455-kc signal from fourth if,
amplifier V504 is coupled through coupling
capacitor C523 to the control grid of fifth
if. amplifier V505. The output signal is
developed across the tuned primary of
transformer T505 and coupled to the tuned
secondary. The signal is then coupled to
the control grid of sixth if. amplifier V506
through capacitor C527; the signal voltage
is developed across grid resistor R529.
(The signal is also applied through capac-
itor C631 to the grid circuit of agc if.
amplifier V609.) The V506 output signalis
developed across tuned inductor L602 of
T601 and coupled to inductor L.603 through
capacitor C602. The output of T601 is
applied to the cathode circuit of detector
V603A.

b. Adjustable cathode bias for V505 is
provided by variable resistor R532 in the
V505 cathode return; capacitor C530 by-

screen g'r1ds capac1tor C714 bypasses
R624, and capacitor C624 bypasses the
+28-volt line. The V505 plate circuit is
completed to +28 volts through the primary
of T505 and the V506 plate circuitis com-
pleted to +28 volts through the indicator

ondary w1nd1ngs affe
ling bandwidth. Re
bandwidth in the 8

17. Bandwidth Select
(fig. 9, 10, anc

a, The bandwidth
plifier can be vari
and 8 kc) by the BA
different bandwidt!
changing the mutua
windings of the int
(T501 through T505
the transformers is
inductors wound on
primary and secondzs
additional inductor
former aid or oppc
they are connected
between the primar
transformer. An in
ling broadens the b
mutual coupling n:
The inductors neare
ings, as shown scl
effective in obtainin
these inductors are
posing. One inducto;
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in each transformer to produce a given
degree of mutual coupling.

b. When the BAND WIDTH switch is set
to 2 KC, a single coupling inductor of
transformer T501 (fig. 9) and the middle
inductors in transformers T502, T503,
T504, and T505 are connected in series
with the transformer secondaries. These

and produces an audiofrequency beat note
across R605. Jack J615 is a test point.

b. Noise Limiter V603B. The noise lim-~
iter circuit uses one triode section of a
type 12AU7 miniature dual-triode tube,
connected as a diode series limiter. With
section 2 of function switch S104 in the
LIMITER position, noise limiter V603B

middle inductors are in a phase-opposing eliminates peak noise voltages from the .
connection and provide the sharpest se- audio signal fed from detector V603A to
lectivity, because the smallest degree of first af amplifier V606. Although noise
mutual coupling exists between the primary peaks are generally 10 to 20 times as great
and secondary windings. as the incoming radio signal, they are #
c. When the BAND WIDTH switch is set normally of short duration. The high-
UTERL HeEGRINE i Llnms e e s i fnn'oc-.i:ac%- ceseronlitnde . nboxty duration onlges ocnt off Ol R T

- A 20 eIV m -
ped. amzediron E‘U‘l-ﬁ%m;cr;

with the it
nearest the primary wmdmgs of T502
through T505 are placed inphase- opposing
connections. These circuit connections

provide the relatively flat 8-kc bandwidth.

18. Detector and Noise Limiter
(fig. 12) .

The detector demodulates the 455-kc if.
signal to recover the intelligence. The
noise limiter minimizes interference by
removing excessive noise peaks. The out-
nuLof Jhe,,deteofm ls.annllecdih_guqh__ﬂxe

5.e

e R
E UELE éwr-..f“r T fgd .
reSlS;‘éOrS%léié dilily ;; ccccccccccc g}’

C609 couples the audlo componeni
to the plate and grid of diode-con-
nected V603B; an audio voltage de-
velops across resistor R608. Witk
V603B connected as above, the
plate is positive with respect tc
the cathode for the full audio sig-
nal and the noise limiter diode con-
ducts. Continuous conduction main-
tains a low plate-to-cathode re-
sistance of V603B and the complete
audio component is coupled througt
canaritor C610, 1613-8, and P113-

a. Detector V603A. Detector V603A
uses half of a type 12AU7 miniature dual-
triode tube connected as ahalf-wave diode
rectifier. The 455-kc if. signal developed
across inductor L603 is applied to the
cathode of V603A. Diode-connected V603A
conducts during negative half cycles of the

..............................................

8 to first af. amplifier V606. At-a
function switch setting other than
LIMITER, both the audio compo-
nent and the negative average dc
voltage across R605 are appliedto
the cathode of V603B. Thus, strong
negative noise peaks (noise volf-
ages developed across R605 are

capac1tor C606 bypasses the rf component
in the detector output. With the BFOswitch
at ON, the ou*out of beat-frequency oscil-
lator V604 is coupled tothe V603A cathode
through capacitor C618. The bfo signal is
mixed in V603A with the if. input signal

26

ma.mtam- v 60 3B”coﬁduehor and are
coupled through C610 to first af
amplifier V606,

(2)When function switch S104 is setto

LIMITER, capacitor C611 is con-
nected between the junction of re-
sistors R611 and R612 and ground



through J613-5, P113-5, and con-
tacts 10 and 7 of S104. Capacitor
C611 is charged through resistor
R611 to the negative average dc
voltage across R605; this voltage
is applied to the cathode of V603B.
Siner e Yxis cowshaet. of e 1eh-
work is long compared with the
duration of the noise signal peaks,

19. Beat-Frequency Oscillator V604
(fig. 13)

A beat-frequency oscillator facilitates
accurate tuning and permits the reception
of radiotelegraph (cw) signals. When BFO
oscillator V604 generates as1gna1whlch is
mixed with the 455-kc if, signal detector

i - > i X
itor C611. The negative noisepeaks  receiver. The bfo uses a type 26A6
= are coupled to V603B (as part of miniature pentode tube connected as an
the audio component) through ca- electron-coupled Hartley oscillator.
pacitor C609 and drive the plate a. The screen grid of V604 acts as the
more negative than the cathode anode for the oscillator. The control
(since the cathode does not change grid is coupled through grid-leak ca-
appreciably for the noise peak pacitor C615 to the tuned circuit in T602,
duration) and the tube is cut off. which consists of inductor L605 and par-
This actioneffectively removes the allel-connected capacitors C612, C613,
coupling to first af amplifier V606 and C614; capacitor C616 provides addi-
for the duration of each noise peak. tional capacitance external to T602., The
NOISE
DETECTOR LIMITER
V603A v603B
~ (172) 12807 €609 (1/2) 12 AU7
T ! R608
[ c602 470K
L moe <
l LAY |
| 510 ey
[P =
9 [ie02 6 | 3
—p—l—o— ? : &——o—'————o J613-8  PH3-8 A;g 2"%';“-
L 603 -~
455- KC
SIGNAL gnom | 2.2MH | (————>>—€.‘—"_S/ C||quruk1'_ gF
6TH I-F l 22  AMPLIFIER
AMPLIFIER I V606
506 | |
Ii €6 I & j e = —
HoOJUF geas  pu3-s 4—[ =
|L|M|TER| lNORMAL ] OUTPUT OF cslle I
- BEAT- -
4 3 hatf ADE
NI GSCIZLATOR 30
% o veo4 4615
6 I o
O NOTES: ————
o] I.UNLESS OTHERWISE SHOWN, L
RESISTORS ARE IN OHMS, c606 J
o] CAPACITORS ARE IN UUF, 100
(o] 2.FUNCTION SWITCH S04, SECTION 2,
10 SHOWN IN THE POSITION. I
= = 3.FOR SIMPLIC!TV.ON(I’.Y TH'E SECTION #g!-?SIO‘% =
THE CONTACTS OF FUNCTION Swi
F(Usr‘ég'll-'ll%':l SZK)M USED IN THE CIRCUIT ARE SHOWN.
TM5820-334-35-12
chematic diagram, Figure 12. Detector and notse limiter, simplified s
S—
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capacitors have the correct temperature be

coefficient to assure frequency stability

over a wide range of temperatures. The qu

varied over a range of 451 to 459 kc

with BFO PITCH control C101. The fre~

mathade of V804 is connected to.ajap.on_ _ifts eptire range. When the BFO PITCH

"is set tc 0, the output™of tac bic'is
- 455 ke. Ar adjustable core within

ency of the bfo is varied linearly over -
fhe inductor. The cutput of V604is ccupled  contro
throzgh capacitor C618 to the cathode

b. Resistor R613 is the grid-leak resis-

% quency
tor. The +28 volts is applied to the screen ment,
. grid (oscillator anode) through function
ayed Agc Circuits switch S104, the contacts of BFO switch 20. Del
GRS R AR D ¢ . ein. . D113-18. 7813218, and. resistor . S T8
- . R615. The suppressor grid (pin 2) is.at
e agc circuit develops a negative dc . . :
atial which is proportional to the ground potential. Capacitor C617 is the Tt
agth of the incoming signal. This screen-grid bypass capacitor. The bfo pote
tive dc potential is used as b.ias on output signal is developed across inductor stre
and second rf amplifiers, V20l and 1.606. When the BFO switch is at OFF, negs
) and first and second if. amplifiers +28 volts is disconnected from the plate first
| and V502. This agc bias intai and screen of the oscillator. V20
gc bias malniains c. The frequency of the bfo signal can V50!
FREQUENCY
SILLATOR BEAT-
0s
o PlI2 Jéi2
— far—rte) (oF———
®ITCH ~ - \
i Te2_ ﬁ/:_
L I[— |1~ ceis
P & \7 D
| | 1T
- I i S Y ' R
| ' | ﬁ ~60% _I_ce|2 zJ_caa - L cem -
l | 11 ' 1,520- 50 - 50
| J613-18 vpua " | /[ /[
l ; I
| = : . — 5
t a
! L L S
. NOTES:
(NOTE 3) L UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
3 CAPACITORS ARE IN UUF.
9 2. SWITCH IS VIEWED FROM THE
END OPPOSITE THE KNOB.
SOy R 0 S
+28vV
THRU
FUNCTION
SWITCH
S04
TM5820-334-35-13
sy oscillator, simplified schematic diagram. —_—
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Figure 13. Beat-freque:



constant receiver output for different
signal levels at the antenna. In this dis-
the :

*

(1) The 455-kc signal from if. ampli-
f1er V609 is coupled through capac-~
th de (nl d

‘app

to the controlled tubes for weak incoming
signals to provide maximum receiver
gain for these signals. The agc circuit
uses a type 26A6 miniature pentode (V609)
and sections of two type 12AU7 miniature
dual-triode tubes (V6-1B and V602A). The
agc if. amplifier is V609; tubes V601B
and V602A are connected as diode recti-
fiers. The rectifiers function only when
AGC switch S101 is set to ON or CAL and
the input signal voltage is greater thanthe
agc delay voltage. The receiver gain canbe
controlled manually by the .RE GAIN
SQUELCH THRESH control whether AGC
switch S101 is at ON or OFF.

a. Agc If. Amplifier V609 (fig. 14). Agc
if. amplifier V609 operation is similar to
that of if. amplifiers V501 through V506.
The V609 output signal is developed across
the tuned-plate circuit consisting of induc-
tor L607 and capacitors C633 and C634,
Trimmer capacitor C634 isfor circuit
alignment. Plate and screen-grid voltage
is applied to V609 from switch S104
through P113-19 and J613-19 -and through
decoupling resistors R624 and R639, Ca-
pacitor C714 is an rf filter capacitor for
the +28-volt line, and capacitor C635 is
screen-grid and plate return bypass ca-
pacitor. The agc if. amplifier is grid-leak
biased by the network consisting of capac-
itor C631 and resistor R637. The output of
V609 is fed to four circuits: first rf agc
rectifier V601B through capacitor C630;
rf and if. agc rectifier V602A through ca-
pacitor C632; if. cathode follower C601A
through capacitor C603; and squelch rec-
tifier V602B through capacitor C619.

b. Rf and If, Agc Rectifier V602A
(fig. 15). Rf and if. agc rectifier V602A is
connected as a diode rectifier. The stage
produces a negative dc potential, which is
applied to the control grids of the second
rf amplifier and the first and second if.
amphflers to control the1r gam The

conduots"'onIY’ when ‘the: amphtu
of the positive half-cycles of t
input signal is greater thant
positive dc (delay) potential on t
cathode. When the input signal a:
plitude is less than the potential
the cathode, there is no conductic
The amplitude of the signal appli
to V602A must exceed adelay vo
age of between 5 and 6 volts |
V602A to conduct. A large positi
potential (with respect to ground)
applied to the cathode when the A
switch is at OFF and V602A is ¢
off even for comparatively lar
signal voltages. The cathode
V602A is bypassed by capacit
C638. Pulsating negative voltage
developed across resistor RE
during reception of signals whi
exceed the delay voltage at V602
This pulsating voltage is filtex
by resistor R607 and capacit
C103 and C104 (dependent on po:
tion of BFO switch S102). The s
voltage is also filtered by resist
R502 and capacitor C502 ande
plied to the grid circuit of first
amplifier V501. The agc voltage
also applied to the grid circuit
second if. amplifier V502 throu
filter network R508 and C508, @
to the grid circuit of second rf a1
plifier V202 through J613-.
P113-13, P106-6, J206-6, and f
ter network R206 and C245.

(2) Capacitor C103 or C104 is c«

nected into the circuit by asect
of BFO switch S102 to control
time constant of the agc circ
When BFO switch S102 is at OF
capacitor C104 is connected i
the circuit to provide the time c«
stant required for voice recepti
When S102 is at ON, C104 is d
xgonbeatad. ond. £103. dosonanop

stant regardless 1ncom1ng signal
strength variations.

to provide--a longer time consta:
for cw reception. The longer tin

y



AGC I-F

AME&:E IER €630 TO ANODE CIRGUIT OF —
SeAe * TS s —|(—1ST R-F AGC RECTIFIER
l OIUF ve0IB
5 C633 c634 L607
130 8-50 5MH
FROM 2
PLATE ce3!
CIRCUIT > 1T 1
OF 5TH I-F 470 c632
AMPLIFIER TO ANODE CIRCUIT OF "
V505 ¢ R-F AND I-F AGC
OlUF  RECTIFIER V6024
®
RE37
2.2 MEG
€603 TO GRID CIRCUITHOF
»———|(—>1 F CATHODE FOLLOWER
470 V60IA
€619  TO ANODE CIRCUIT OF
+28V L SQUELCH RECTIFIER
THRU 100 veo2B
FUNCTION
SWITCH
slo4
NOTE:
UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE N UUF.
TM5820-334-35-14
p S

Figure 14. Agc if. amplifier V609, simplified schematic diagram.

When the AGC switchis setto OFF,
resistor R609 is off ground andthe
+28 volts at the junction of re-
sistors R624 and R610 appears at
the V602A cathode. This high bias

constant prevents noticeable vari-
ations in gain due to keying. Jack
J614 is a test point.
(3) An agc voltage is developed when
a s1gna1 of apprommately 3 to 5

(delay bias) is applied:
ode of V602A

required to cause agc act1on It
velo S a voltage of approxtma

H is similar to that of rf and if. age recii- (VGOuA) ‘10ad resistor R605* (it
12). When the RF GAIN SQUELC

n fler V602A except that the agc voltage
; 9il fegraidezianit

THRESH control is at a lower ga

= 3

--------------- pendent age—system is- prov1ded for,,,,the
n first rf amplifier to prevent receiver
d blocking., Large off-tune rf voltages ap-
S

agc action.
(4) Agc delay bias is obtained fror
+28-volt voltage divider R610 an
R609; the voltage across R609 i
~ applied to the cathode of V6024

plied to the first rf amplifier might cause
grid current flow and affect the biasing of

30



constant receiver output for different (1) The 455-kc signal from if. ampli-
signal levels at the antenna. In this dis- fier V609 is coupled through capac-
cussion, the agc biased tubes are called itor C632 to the anode (plate and

the controlled tubes. The delayed agc grid joined) of V602A. Tube V602A




FROM
PLATE
CIRCUIT

OF 5TH I-F
AMPLIFIER

V505

30

(3

“4)

AGC I-F
AMPLIFIER
V609

€630 TO ANODE CIRCUIT OF

26A6

C633
130

* —|{—1ST R-F AGC RECTIFIER
OIUF VE0IB

c634 L607 '

8-50 .5MH

€632 1o ANODE CIRCUIT OF
— R-F AND I-F AGC
OlUF  RECTIFIER V602A

c714

IOIUF

C603  TO GRID CIRCUITYOF
o———|(—>1—F CATHODE FOLLOWER

470 V60IA
4
C619  TO ANODE CIRCUIT OF

+28V L——|{—» SQUELCH RECTIFIER
THRU 100 v6028B

FUNCTION

SWITCH
s104

NOTE:

UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.
TM5820-334-35-14

Figure 14. Agc if. amplifier V609, simplified schematic diagram.

constant prevents noticeable vari-
ations in gain due to keying. Jack
J614 is a test point.

An agc voltage is developed when
a signal of approximately 3 to 5
microvolts is applied to the antenna
and the RF GAIN SQUELCH
THRESH control is maximum
clockwise. This rf signal level is
the minimum signal (rf threshold)
required to cause agc action. It de-
velops a voltage of approximately
3.2 volts dc across the detector
(V603A) load resistor R605 (fig.
12). When the RF GAIN SQUELCH
THRESH control is at a lower gain
setting, a larger rf signal is re-
quired at the antenna to produce
agc action,

Agc delay bias is obtained from
+28-volt voltage divider R610 and
R609; the voltage across R609 is
applied to the cathode of V602A.,

When the AGC switchis setto OFF,
resistor R609 is off ground and the
+28 volts at the junction of re-
sistors R624 and R610 appears at
the V602A cathode. This high bias
voltage maintains V602A at cutoff
for all incoming signals andnoagc
voltage is developed. Whenthe AGC
switch is at ON or CAL, apositive
potential of between 5 and 6 volts
(delay bias) is applied to the cath-
ode of V602A.

c. First Rf Agc Rectifier V601B (fig.
15). First rf agcrectifier V601B operation
is similar to that of rf and if. agc recti-
fier V602A except that the agc voltage
from V601B is applied to the grid circuit
of first rf amplifier V201 only. An inde-
pendent agc system is provided for the
first rf amplifier to prevent receiver
blocking. Large off-tune rf voltages ap-
plied to the first rf amplifier might cause
grid current flow and affect the biasing of



R-F AND I-F
AGC RECTIFIER

V602A
FROM PLATE (e izauT
M
CIRCUIT c632 R607 R502 c;%ucli?l%':
OF AGG I-F | AAA ’ AAA ST IF
AMPLIFIER OIUF IMEG 100K _I_csoz AMPLIFIER V50!
V609 I_ow
= TO GRID
J64 R508 . CIRCUIT
A6C ué\gx OF 2D I-F
TEST lcsoe AMPLIFIER V502
J613-13 OIUF
R606 S PII3-13 I
IMEG = GR
PI06-6 R206 CIRCUIT
1 - OF 2D R-F
1 J206-6 47k €246  AMPLIFIER V202
T.oluF
PII3-9 RE09 = L04TUF
J63-9 l,aool 1
c638 -
OIUF
= St02

(NOTES 3 AND 5)

o
o [o]
o o
IST R-F AGC TO
RECTIFIER ]
(NOTE 3 AND 4) VE0IB 3 -> CA:ER.II,EET‘ LMEI\é'EL
(v2)izau7 - CIRGUIT
TO GRID
c630 RE3S Jei3-3 . PIO6-K. R502 SiRQUIT
ouF IMEG Fiz-3 - 9206K IMEG AMPLIFIER V201
SRE36 J613-19y c608 c2ol
IIMEG Ipus 19 Ionur :I:owr
- +28V THRU - NOTES!
FUNCTION I UNLESS OTHERWISE SHOWN,
SWITCH RESISTORS ARE IN OHMS,
S104 CAPAGITORS ARE IN UUF,

2. SWITCHES ARE VIEWED FROM
THE END OPPOSITE THE KNOB.

3 ONLY PART OF SWITCHES SIOI
AND SI02 USED IN THE CIRCUIT
ARE SHOWN.

4. [AGQ SWITCH SIOI SHOWN IN
THE POSITION.

5.
THE

SWITCH SI102 SHOWN IN

POSITION.
TM5820-334-35-15

Figure 15. Agc rectifier circuits, simplified schematic diagram.

succeeding rf and if. amplifiers througha
common agc system. The 455-kc output of
V609 is coupled through capacitor C630to
the plate of diode-connected V601B. The
plate and the grid of V601B are joined and
returned to ground through resistor R636.
The rectified pulsating negative dc voltage
developed across R636 is filtered by re-
sistor R635 and capacitor C608. The agc
voltage is applied through J613-3, P113-3,
P106-K, J206-K, and filter network R502

and C201, to the grid circuit of first rf am-
plifier V201, A +28-volt divider, R621 and
R622, provides a meter zero voltage for
CARRIER LEVEL meter M101,

21. CARRIER LEVEL Meter Circuit
(fig. 16)

CARRIER LEVEL meter M101indicates
the relative signal strength in decibels (db)
above the agc threshold (delay) voltage. It

3



is an aid in tuning, calibration, and align- and part of R622
ment procedures. The CARRIER LEVEL

meter c1rcu1t is a part of the second if. am-~

~10 The +28 volts is apphed to the plate of V502
eT0 " through function switch S104, P113-19,
o J613-19, decoupling resistors R624 and
- R512, and the primary of T502. The +28
und volts is also applied from the junction of
. ¥ R624 and R512 to voltage-divider network
e R621 and R622.
a b. CARRIER LEVEL meter M101is con-
u'g; nected from the junction of the cathode of
i a V502 and resistor R509 to the arm of meter
t1,'01 zero potentiometer R622. The circuit ar-
stor rangement is a bridge; the dc plate-to-
cathode resistance of V502, resistor R621,
e
2D I-F
AMPLIFIER
v502 A
CIRCUIT-OF 2D I-F AMPLIFIFR=-_ —— Teee
- V502 AND T502 ARE SHOWN. &
cﬁgclsER 4. FOR A MORE DETAILED SCHEMATIC
SEE THE CARRIER-LEVEL METER
miol CIRCUITS.
- +
'||3-|o »
J6I3-10
R622
250
(METER
ZERO)
= TM5820-334-35-16
eter circuit, simplified schematic diagram. —

are the upper arms, and

cathode resistor R509 and part of potentio-
meter R622 are the lower arms, The nega-
f the. meter is con

nected tof

BRI AN

and. L5Q6L4D506 ‘prevents rfi vol‘fagmtr
entering the meter circuit).The posi
meter terminal connects through P113
and J613-10 to the arm of meter z
potentiometer R622. The meter zero
tentiometer is adjusted so that the v
age between the arm of R622 and gro
equals the voltage across R509 withnos
nal at the receiver input. The bridge
balanced in the absence of an agc volf
and the CARRIER LEVEL meter indic:
zero, When an agc voltage is develope
negative voltage is applied to the con
grid of V502 through decoupling resi:

+28V THRU
FUNCTION
SWITCH
8104

J6I3-19
PII3-19

NOTES:

1 UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

2 AGC VOLTAGE SUPPLIED FROM
AGC RECTIFIER TUBE V602A

3 FOR SIMPLICITY ONLY PART OF

-~ FROM (NOTF3J TEIET
PLATE CIRCUIT Faaa )&
OF 15T I-F =
AMPLIFIER QT-l
V50! 7
L506  J6I3-7
<
.5MH

R509
680

AGC VOLTAGE
(NOTE2)

Figure 16. CARRIER LEVEL m
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R508, and through grid resistor R507. The
amplitude of the agc voltage is dependent
on the signal level. The greater the signal
level, the larger the agc voltage developed.

potentiometer R103. Aportion of the signal
voltage developed across R103 (depending
on the position of the potentiometer arm)
is coupled through P113-16, J613-16, ca-

This add1t1ona1 bias voltage reduces plate pacitor C621, and resistor R642 to the

L TTESrre Rt oo gstnd 1neS it T e wo-muthicie 5 E R DM SN Pasine o RARIS e now

inected resistance of V502 is increased. The lower grid resistor and is parallel-cor
ampli- plate current decreases the voltage across with C637 to ground. The signal is
plate- ] R509, and a voltage is produced across the fied by V606 and appears across
gnal is CARRIER LEVEL meter terminals. The load resistor R626. The output si
werter meter indication represents the relative coupled tothe grid circuit of phase i

- level of a received signal. The CARRIER V607 through capacitor 0623

irst

in the amplifler. The feedback is fed from
the secondary winding of output trans-
former T603, through resistor R629, J613-
16, and P113-6 to AF GAIN control R103;
the feedback voltage is developed.across
R103. Resistor R642 and capacitor C637
form an rf filter network which removes
rf from the V606 grid circuit; rf might be
induced in the audio coupling lines by a
nearby transmitter,

¢. Contact bias is developed across
3 Capa01tor 0621 prevents the blas

22. If. Cathode Follower V601A
(fig. 17)

If. cathode follower V601A uses onetri-
ode of a miniature dual-triode tube type
12AU7. It couples the 455-kc if, signal from
the high impedance plate circuit of agc if.
amplifier V609 to a low impedance load.
This stage is necessary for operating an
R-392/URR with a frequency-shift radio-
teletypewriter converter

ggrn!eeeemmemeem:::::::Wﬁ*ﬁéﬁ L

'ééid%i"”ﬁe
lowet part o ’@

e

the_nlate throngh_function switeh S104. de-

ugh coupling rcmstor R624 (bypassedby< 714),

L% and through inductor L604. Inductor L604 fmactlolf; SWldt;h 3,104 P%13 -19, 361

late provides a high impedance to if. signals, and voltage-dropping resistor R625, w

oad and capacitor C605 places the plate at is bypassed by capacitor C622. The |
ground potential for if. signals. (pin 5) circuit is completed through

. the resistor R626. Capacitor C624 filters

b. The 51gna1 developed across cathode

Y T T nlata and aoraon vni—ur

Togli resiseor RSO 1=t ui!p CER_WTOIZn
C604, J611, and P111, to IF OUT recep-
tacle J105.

23. First Af Amplifier V606
(fig. 18)

”""-L":gé';{il"'ff‘}?aeg [EEE - I = e o] -~---~-—|

24. Phase Inverter V607
(fig. 19)

Phase inverter V607 uses a type 6AJ5,
miniature pentode tube, connected as a

%

triode. Two signal voltages of equal am-
plitude, but 180° out of phase, are devel-
oped for application to the control grids
of second af amplifier V607,

a. The audio signal from first af ampli-

The first af amplifier is a resistance-
coupled amplifier that uses a type 6AJ5
miniature pentode tube to amplify the audio
signals from the noise limiter. The ampli-
fied audio signals are fedtophase inverter

er V‘=06 is coupled b,: c&pacn;or \:bzg io Veoi. ~ fi

through J613-8 and P113- g

to AF GAIN resistor R630 and is coupled by capacitor
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= JGII
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RE24
39

J613-19
P1I3-19
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eouF;l;

+28V THRU
FUNCTION
SWITCH SI04

Pl JIOS

- N

NOTE:

UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

TM5820-334-35-17

Figure 17. If. cathode follower V601A, simplified schematic diagram.

IST A-F
AMPLIFIER
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- 6AJ5 €623 TOGRID CIRCUIT
B NVERTER
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AUDIO < e
FREQUENCY 610 ygi3- PU3-16 ce21
SIGNAL FROM —piar LS L A

CATHODECIRCUIT | 1up Jei3-161  ouF
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>
gasza I

TO PINS A AND L OF
RPECEPTACLES AND J613-1

N4 g “PuzCi L
POWER INPUT — TRANS CONT c624
RECEPTACLE 60UF I
J613-19 4
PI3-19
__Teos NOTES:
2 1.UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
5 | CAPACITORS ARE IN UUF.
\ 2.WHEN ENERGIZED, SQUELCH
OUEPAUJPOII:FIER | 3 | T0 BREAK-IN AND BREAK-IN CIRCUIT
20 A-F AP l RELAY GROUNDS INPUT TO IST A-F
ol 3 (NOTE 2) AMPLIFIER V606.
I TO SQUELCH +28V THRU
- (NOTLEA; FUNCTION
I ! SWITCH S104

I[=

TM5820-334-35-18

Figure 18. First af amplifier V606, simplified schematic diagram.



C626 to the control grid (pin 1) of second
af amplifier V608A. Anaudiosignalis also
developed across cathode load resistor
R628. This signal is equal in amplitude to
the plate signal, but 180° out of phase. The

a push-pull amplifier. The af power out-
put is applied to a 600~ohm headset or a
loudspeaker.

a. The audio signal from phase inverter
V607 is coupled to the control grids of V608

Ei@izhgde&_&gnal is cJeniyen Le d by capwghﬁapamtgrs —-Cé26—and C627. The —mmmm

T1’(':'L'i'd'e ‘on

wﬁrci‘r- “e;:‘aa?;
[}

TILne

ithou the effects of outoffr hm1t1ng
nplification of-the-tube -is: slightly
an one,

:ond Af Amplifier V608
fig. 19)

through J613-1 and P113-1 to p: grl'd,,,w
L of AUDIO receptacles J101 and J102; The -a:
and to pin H of POWER INPUT-TRANS less th
CONT receptacle J103. Part of the audio

signal is used as negative feedback through 25. Ses

resistor R629 to the grid circuit of first (
af amplifier V606. |

nd af amplifier V608 uses a type b. Grid bias is developed across re- Seco
T dual-pentode tube, connected as sistors R631 and R632. The +28 volts is 26A7G
2D A-F AMPLIFIER .
V608A
(V2)26A76T [
PHASE INVERTER _e26 ~ J;:::1
V607 1t
AUF i
' W ' A-F SIGNAL
3 FROM
o AUDIO CIRCUIT OF
J613-1 ouTPUT TO PINS A AND L IST A-F
—> OF AMPLIFIER
o RS2 PlI3-I RECEPTACLE J10I V606
R627 < R630 < 3
22MEG S 10K
] T
= = TO PINS A AND L
470K —» OF
RECEPTACLE J102
ce27
Ju =ze | %Rsz&a
JUF ] 8.2 MEG 0 PIN H OF
R628 - POWER INPUT-
10K 20 A-F AMPLIFIER Y v
(1/2) 26A76T SQUELCH RECEPTACLE J103
= RELAY -<——¢
l AND 'B(SS}IK IN NOTE.
- UNLESS OTHERWISE SHOWN,
885‘; RELAY K602 RESISTORS ARE IN OHMS,
L _T_ J613-2 CAPACITORS ARE IN UUF.
J6I3-19 = PII3-2
PII3-I19
*ESNCTION = ‘ FEEDBACK
SWITCH ML VOLTAGE TO
s104 SWITCH GRID CIRGUIT OF
si04 IST A-F AMPLIFIER
V606
TM5820-334-35-19
1 '
19. Phase inverter V607 and second audiofrequency amplifier V608, simplified schematic diagram. Figure
S —
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applied tothe screen grids through function
switch S104, P113-19, J613-19, and re-
sistor R624. The +28 volts is fed to the
center tap (terminal 3) of the primary
winding of T603 for application to the plates
through function switch S104, P113-2, and
J613-2.

26. Audio Module
(fig. 20)

Note. An audio module is used in place of V608
in certain receivers. The theory in this paragraph
applies to receivers using an audio module.

The audio module is a transistorized
plug-in unit designed to directly replace
second af amplifier tube V608. The maxi-~
mum audio output of the audio module is
1 watt with less than 7.5 percent distor-
tion when operated with a 28-voltdc supply
voltage.

a. When an audio module is usedinplace
of V608, V607 acts as a cathode follower.
The output signal taken across cathode re-
sistor R628 is coupled by capacitor C627
to the base of transistor Q601 of the audio
module.

b. Emitter follower Q601 matches the
impedance between V607 and amplifier
Q602. The audio input signal is coupled
from the cathode of cathode follower V 607,
through pin 3 of the socket to the base of
Q601. The +28 volts is applied to the col-
lector of Q601 from pin 5 of the module
socket. Resistors R643 and R644 make up
a divider which provides the proper base
bias for Q601. Resistor R645 is the load

iptan o060 L. The ontnat of Q601 is

gain stability and frequency response. The
output signal from the collectors of Q603
and Q604 is transformer coupled through
transformer T605 and applied directly
through pin connections 4 and 8 of the audio
module base to the primary winding of
transformer T603.

27. Squelch Circvuit
(tig. 21)

The squelch circuit is operative when
function switch S104 is in the SQ position.
In the absence of a carrier, or when a
weak incoming signal carrier is received,
squelch relay K601 is energized, grounding
the input of first af amplifier V606. When
the carrier is sufficiently strong,the
squelch relay becomes deenergized, and
the ground is removed from the input to
first af amplifier V606. The squelch cir-
cuit uses squelch rectifier V602B and
squelch control V605.

a. Squelch Rectifier V602B. Squelch
rectifier V602B rectifies the 455-ke if.
signal from agc if. amplifier V609 and
develops a negative bias which controls the
operation of squelch control V605. Squelch
rectifier V602B is connected as a diode
rectifier. The plate and control grid of
V602B are connected together and the cath-
ode is connected to ground. The if. signal
from agc if. amplifier V609 is coupled by
capacitor C619 to the plate of diode-con~
nected V602B. Resistor R616 and capacitor
C620 form a filter which removes rf and

mary of T605 to the collectors of Q603 and
Q604. Resistors R647 and R648 establish
the proper base bias. Resistors R650 and
R651 are in the emitter circuits to com-
pensate for temperature variations., Re~-
sistor R649 provides a negative feedback
current to Q602 for improved amplifier

36

b. Sq

trol V605 activates squelch relay K601

under no signal or low signal conditions

. g- of RE GAIN

SQUELCH T oli RI05(fig:

(1) A more negative voltage than the
threshold voltage across R619 re-
duces the plate currentof V605 and
relay K601 is deenergized. A less
negative voltage than the threshold
voltage increases the current of
V605, and relay K601is energized.
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455-KC

PLATE CIRCUIT—»——)'
OF THE AGC -
|-F AMPLIFIER
V609

J613-19 ‘|—:
PlI3-19
|
|
|
|
|
|
L
44
A-F_SIGNAL

FROM 2D
A-F AMPLIFIER
veos

uit, simplified schematic diagram.

vl L

SQUELCH SQUELCH
RECTIFIER CONTROL 3
vV6028B V605
c619  (1/2) 12AU7 6AJ5 4

TO PIN K

PI13-1t

100

R616
tMEG

SQUELCH
RELAY
K60l

rRalQ
n

' RECEPTACLES - .7wt iz

l— 3 lyei3-n
|
|
|
|

oF [AUDIO
RECEPTACLES
JI01 AND JI102, AND PIN K ~
v—O0—+——>>———» [POWER INPUT-TRANS CONT |
RECEPTACLE J103
» TO GRID CIRCUIT !
OF 18T :
A-F AMPLIFIER ;
V606 \
1 3
TO PINS A AND. L. - o
N w2 s e
= MEG™ =
J613-12

IR
) JIO1 AND J102
Pil3-1 AND PIN H OF
| [POWER INPUT-TRANS CONT
1 RECEPTACLE J103

»H

|
NOTES:

I UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
| CAPACITORS ARE IN UUF.
| 2.SQUELCH CIRCUIT IS SHOWN wiTH
NO SIGNAL OR A WEAK SIGNAL FED
| TO PLATE (PIN1) OF V602B.

N

3.SWITCH IS VIEWED FROM END
O R RBARIES WL 2R

4. ONLY PART IOF FUNCTION SWITCH
S104 USED IN THE CIRCUIT IS
SHOWN.

5.FUNCTION SWITCH S104 IS SHOWN
IN THE POSITION.
TM5820-334-35-20

eo,m‘iol
7

i‘?ii%z

= o]
o O
o TR T AN
Si04
SECTION 2 +28V THRU
FUNCTION
SWITCH

Sio4

Figure 21. Squelch circ

SQUELECH
e effect of
SQUELCH
rclockwise
0 require a
nna to ex-
shold volt-

- connected
~-12, P113-
of function
, when the
0 SQ. Grid
e rectified
istor R619.
ed through
, P113~19,
1g resistor
 grid, and

(3"

@

nal applied tc

Capaeité¥ €629 vypasse s:z:the
screen grid and plate return. When
V605 conducts, squelch relay K601
is energized, closing contacts 1 and
2 and grounding the input of first
af amplifier V606, When K601 is
deenergized, contacts 1 and 2 open
and ground is removed fromthe in-
put of first af amplifier V606.

The carrier-relay (retransmis-
sion) circuit in the associated
transmitter is controlled by K601.
When an adequate signal is re~
ceived, K601 is deenergized, con-
tact 1 and contact 3 close, and the
carrier-relay circuit of the trans-
mitter is groundedthroughJ613-
11, P113-11, and pin K of POWER
INPUT-TRANS CONT receptacle
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2)

setting ~theRF-GAIN
THRESH control. Th
turning the RF GAIN
THRESH control counte
(lower gain setting) is t
larger signal at the ante
ceed the necessary thre

age.

The cathode of V605 is
to ground through J613
12, and the contacts
switch S104, section 2
function switch is set
bias is developed by ti
if. signal across res
The +28 volts is appli
function switch 5104
J613-19, and decoupli
R624, to the screer
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J103 or pin K of AUDIO receptacles of AGC switch S101 to ground when the
J101 and J102. AGC switch is at CAL. The +28 volts for

the screen gr1d is apphed through functmn
28.. Calihratino. Nscillotae Circuit , .

- i "W 32
. ;,:11 010‘(;/1112(;1 ﬁpz&g ;hvsitlealllnig: ;tf ((:)A5Lt Othe resistors R707 and R624. The cathodes of
cathode circuits in the calibration oscil- the remaining tubes in the calibration-

hA oscillator circuit (V703A, 703B, and V701)
L hor AT cnpetedfoground through AGC re.conmentad.fo the.cathede of 5707 fas.

circuit ¢6ii§ists of 200-kc crystal oscilla= " pacitors C710 and C715 prevent rf currents. ...
tor 'V702, multivibrator V701, harmonic  irom entering the front panel through the
amplifier V7034, and distorter V703B. lead to AGC switch S101.
29. Crystal Oscillator V702, 200-Kc 30. Multivibrator V701
(fig. 22) (fig. 23)

The 200-kc crystal oscillator uses a The signal from 200-kc crystal oscil-
type 26A6 miniature pentode tube, con- lator V702 is used to synchronize multi-
nected as an electron-coupled Pierce os- vibrator V701 at 100 kc. The nearly square
cillator. The oscillator furnishes a 200-kc wave output of multivibrator V701 is com-
signal to synchronize multivibrator V701. posed of a large number of harmonics.

a. The screen grid acts as the anode of a. The cathodes of V701 are returnedto

the Pierce oscillator circuit. Crystal ground through J613-4, P113-4, and the
Y701, connected between the control grid contacts of AGC switch S101, when the AGC

and the anode, takes the place of the con- switch is at CAL. Grid bias is developed
ventional tuned circuit. Capacitor C708 across resistors R701 and R702 for V701A,
blocks dc voltage from the crystal and cou- and across resistors R705 and R702 for

ples rf from the oscillator arnode to the V701B. The +28 volts is applied through
crystal. Capacitor €709 is effectlvelv in function switch S104._ P113-19. _J413-19 __ _

" decoupling resistor R624, and resistor series wiiti adjustable capacitori C706:tc
R704, to the plate (pin 6) of V701B, and provide the proper amount of feedback
_ ;Qgg ugh_resistar. R7N3 to he.n]g»m, LOI0 D Y OLLARE tO the gTid to sus;;am ain ogeillations,
abac % il y oy S“Jb‘fsmiiEi!!!!!!!mm!m!!iiiiiiiiiiiiiiiiiiiiiﬁ
i .Ki.zﬁ;ﬁ#Iiﬁra‘?§‘!llIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
HHHHHHE%R?@Mﬁ iy S illlll|||||||||||||||||||||||||IJI|||||||IIIIIII

ouples the output of V702 :gr , a free- runmng relaxatmn-type oscﬂlater,
uit"8f harmonic amplifier V703A the in- which uses a type 12AU7 miniature dual-
ut signal to V703A is developed across a  triode tube. Oscillations aneés;usiagned Sy .
lel-tuned-circuityconsisting of induc="- ~feedback from the plate-of'stié tube séction
/701 and the inductor distributed ca- to the grid of the other tube section. The
ance and input capacitance of V703A. free-running frequency is determined by
V702 output signal is also coupled by the time constants of the combination of re~
itor C704 to the grid circuit of multi- sistors R701, R702, and R705, capacitors
tor V701, C701 and C702. The 200-kc signal from
T'ube V702 is grid-leak biased by the 200-kc crystal oscillator V702 is de-
e across resistor R706. The sup- veloped across resistor R702. This voltage

or grid and cathode are connected synchronizes the mu1t1v1brator premsely
; 1 fs AL.100 ke Tho X717




’matu.re dual-

200-KC XTAL OSCILLATOR
V702
26 A6
c704
200KC _ TO GRID CIRCUIT OF S
¥ MULTIVIBRATOR V70I
TO GRID CIRCUIT OF
\ 4 HARMONIC AMPLIFIER
V703A
YLy
.6-19.2
Y70l
200-KC = ‘
XTAL
6 —
TO CATHODES OF
MULTIVIBRATOR V70| <+
AND HARMONIC AMPLIFIER
AND DISTORTER V703 NOTES: A
I. UNLESS OTHERWISE SHOWN:
J613-4 RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF
2. SWITCH IS VIEWED FROM
END OPPOSITE THE KNOB.
3.[AGC] SWITCH S101 IS SHOWN
(NOTES 3 AND 4) - IN THE POSITION.
PIIZ-19 4. ONLY PART OF[AGC] SWITCH
= SI01 USED IN THE CIRCUIT
5 0 o3 I - IS SHOWN.
o o?
6 | +28V THRU
FUNCTION
3 @% © SWITCH S104
o) /) o
8 ' 12
o o
od O NI
i TM5820-334-35-2|
Figure 28. £00-kc crystal oscillator, simplified schematic diagram.
through capacitor C703 to the grid circuit ductor L701. The +28 volts is applied
of harmonic amplifier V703A. through function switch S104, P113-19,
J613-19, decoupling resistor R624, and
31. Harmonic Amplifier V703A plate-load resistor R709 to the plate (pin 1) s
(fig. 24) of V703A.
b. The 100-kc square wave signal from
Harmonic amplifier V703A uses atriode multivibrator V701 is coupled through ca- °

comb1ned4n—t1re‘\t7 03A= grld’ﬁtrtfurt.—-The

composite signal is amplified and the sig-
nal peaks are clipped to increase the har-
monic output.

a. The cathode (pin 3) is returned to
ground through J613-4, P113-4, and the
contacts of AGC switch S101, whenthe AGC
switch is set to CAL. Capacitors C710 and
C715 bypass rf voltages to ground. The grid
circuit is completed to ground through in-

40

is=coupled throqumtor C711 tO‘the
control grid of V703A, These signals com-
bine to form a complex wave whichis rich
in harmonics. Inductor L701, inductor dis-
tributed capacitance, and the input capacit-
ance to V703A tune the grid circuit broadly
to approximately 1,000 kc. The amplified
signals developed across R709 are coupled
through capacitor C712 to the control grid
of distorter V703B.



MULTIVIBRATOR
V70!
10K 12A07

VTC3i —

J6i3-19

PI3-19

+28v THRU
FUNCTION
SWITCH Si04

TO CATHODE CIRCUITS
OF 200-KG XTAL
_» OSCILLATOR V702
AND HARMONIC
AMPLIFIER AND DISTORTER
JBI3—-4 V703
PII3-4

2

NOTES:

3
(o)
ol2 I. UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF
INDUCTORS ARE IN
SWITCH IS VIEWED FROM THE
ND OPPOSITE THE KNOB.
SWITCH SIOI SHOWN
_J_ IN THE POSITION.
FOR SIMPLICITY, ONLY THE
= PART OF[AGC] SWITCH SI0!
USED IN THE CIRCUIT IS SHOWN.
TM5820-334-35-22

P

o

&

or V701, simplified schematic diagram.

b. The signal from harmonic amplifier
VT703A is coupled by capacitor C712 tothe
grid of V703B. Distortion of the input signal

ction results from grid limiting andplate cur-
ube. rent cutoff. The output signal of V703B is
‘rom developed across plate load resistor R710
ation and coupled to inductor L702 through capa-
era- citor C713. Inductor L702, shunted by

wiring, distributed, and tube capacitances,
increases harmonics in the range of 27 to
mied through

Lone

el

T OtF
R704 Re24 =
I0K TO GRID
°l7°3 CIRCUIT OF
, HARMONIC
T ] AN AMPLIFIER _ o
o=
* SIGNAL FROM
IGNAL
PLATE CIRGUIT C"IO“
OF 200-KC -
XTAL OSC
V702 100

(7]
o
®
O

101
(NOTES 3 AND 4)

Figure 23. Multivibra

32. Distorter V703B

(fig. 24)

Distorter V703B uses atriode se

of atype 12AU7

miniature dual-triode-

Distorter V703B distorts the output
harmonic amplifier V703A. The oper
of distorter V703B is similar tothe op
tion of harmonic amplifier V703A.
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HARMONIC

AMPLIFIER DISTORTER
V703A V7038
U/2)12807 (1721287
100KC
L 6K
e
MULTIVIBRATOR ) TO GRID CIRCUIT OF
V7ot 2000 L702 |FLOGR-PLAT 1\?2T0F(-F5AM';LIF‘ER
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Vo2 8 TSUR=
R7II :_[: CR624
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. 1ce24
l J6I3-19 IGoUF
i PlI3-19
= J6i13-4 cms L Lo =
PlII3-4 JUF OIUF
NOTES:
& .
oo = = L UNLESS OTHERWISE SHOWN:
o o +28V THRU RESISTORS ARE IN OHMS,
ot T apar 0 S © e T CAPACITORS ARE IN UUF,
o SWITCH 2. SWITCH IS VIEWED FROM END
° b /) $104 OPPOSITE THE KNOB.
° o 3. [AGC]SWITCH SI0! SHOWN
of e N THE [CAL] POSITION.
4. ONLY PART OF [AGC]SWITCH

SI0l USED IN THE CIRCUIT
1S SHOWN.

TM5820-334-35-23

Figure 24. Harmonic amplifier V7034 and distorter V703B, simplified schematic diagram.

33. Filament and Oven-Heater Circuits -
(tig. 25)

The external power source (28 volts dc)
is applied between pins D and E (g'round)

stabilizes the 200-kc crystal oscillator in
the calibration-oscillator subchassis. The
oven temperature is controlled by a
thermostatic switch. Capacitor C705 is
connected across the thermostatic switch

contacts to nummlze 1nterference caused

ROAWER, [MDTTT ’l‘],m

Bials

12,6, and,;
\%\‘wb\é\ \Hﬁ\\ j»
ﬁ‘bé””‘éﬁ“d théwfiﬂéhlé‘]‘dfé}‘%i” | require nom
195.9 volts are parallél-connected with
the source voltage. The filaments which
require 6.3 or 12.6 volts are connected
in series circuits. Capacitor-inductor fil-
ter combinations are usedtoprevent inter-
stage coupling of high-frequency signals
through the filament circuits. These filters
are C302, 1.232~C301, L233-C300, C458-
L407-C459, C460~1.408-C461, C531, C607,
and C807-L.804-C805. Resistor R641 re-
duces the voltage across the filament of
V605 to 6.3 volts. Resistor R633 is afila-
ment shunt for V601, Crystal oven HR701

42
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|oyenrh

voltage is connected l\other functlon
switch positions, The dial lamps are fully
lighted when DIAL DIM switch 5103 is set
to ON and are disconnected in the OFF
position, At the intermediate switch posi-
tion, resistor R101 is series-connected
with the dial lamps and they light at re-
duced brilliance. Antenna relay K101 and
break-in relay K602 are discussed in
paragraph 35.

Note. A transistorized audio module is used in
place of V608 in certain receivers.
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34. Function Switch $104 minal 4 of antenna relay K101 andterminal
(fig. 26) 4 of break-in relay K602 (through AGC

a. Functlon sw1tch 3104 performs switch SlOl) The relays are energized
3

-4 4
"‘..ﬂr. ha

:)f operatlon and each stage is affected by

the positions of the sections of this switch.
A thorough understanding of the switch
functions is essential toperformsuccess-
ful troubleshooting and maintenance.

b. The six positions of the function
switch are shown in figure 26. To simplify
the presentation, only those circuits which
are closed by the switch contacts are iden-
tified for each position.

Function swﬂ:ch 8104 is set to NORMAL
LIMITER, or SQ for break-in operation.
In these switch positions, terminals 4 of
K101 and K602 are connectedthrough sec-
tion 3 of S104 (contact 1 is connected to
contact 2, 3, 4, or 6) to pin B of POWER
INPUT-TRANS CONT receptacle J103. A
ground, applied from the associated trans-
mitter during transmission, energizes

K602 and K101, short circuits the antenna |
input, and silences the receiver. Function
switch S104 is set to SQ (contacts 6 and 1
and contacts 7 and 12 of section 3 are
closed) for carrier-relay (retransmis-
made available to the plate circuits sion) operation. The carrier-relay line is
of all stages of the receiver in all terminated at pin K.of AUDIO receptacles
positions of sections 2 and 3 except J101 and J102 and pin K of POWER INPUT-
OFF and STAND BY. At STAND TRANS CONT receptacle J103., When

BY +28 volts is applied onlytothe squelch relay K601 is energized (receiver

(1) Section 1. The +28 volts is applied
to all filament circuits and antenna
break-in relay K101inall positions
except OFF.

(2) Sections 2 and 3. The +28 volts is

realk-in re
"'H%:ﬁ%ﬂ'lii: ket

(f1g: 28)

ource of 28 volts dc
A (+) and pin E (-)
ANS CONT recep-
) switch S102 is set
applied to beat-
'604. The operation
104 is explained in
1.101 and capacitor
ine filter which de-
its (except V608) of
filament circuits;
cond af amplifier
rough J613-2 and
rminal of inductor

35. Control Circvits
(fig. 27)

When using Radio Receiver R-392/URR
with an associated transmitter, such as
Radio Transmitter T-195/GRC-19, it is
necessary, under certain conditions, to
disable receiver circuits during trans-
mission to prevent damage and to silence
the receiver, The 28-volt dc source voltage
is applied from pin D of POWER INPUT-
TRANS CONT receptacle J103 through
section 1 of function switch S104 to antenna
relay K101 and break-in relay K602. When
function switch S104 is set to STAND BY,
contacts 7 and 8 of section 2 ground ter-

The external power ¢
is applied between pin
of POWER INPUT-TR
tacle J103, When BFC
to ON, +28 volts is
frequency oscillator V
of function switch ¢
paragraph 34. Inductor
C624 form a +28-volt 1
couples the plate circu
the- receiver from the
the plate circuit of se
V608 is connected th
P113-2 to the input te
L101,



TO ALL FILAMENT
CIRCUITS AND ANTENNA
BREAK-IN RELAY KIO)

SECTION |
+28 VOLTS DC 428 VOLTS DC
FROM PIN D OF FROM PIN D OF
POWER INPUT- POWER INPUT-
TRANS CONT TRANS CONT
RECEPTACLE 4103 RECEPTACLE J 103
[oFF] rposiTioN POSITIO
-—
, Dol .
3P @ R
6 % |
SECTION 2 ’_0/( ;i
7
J1U AT IENR . — - / %0
BREAK=INI e
ELAY - KIO|, -
90 - TERMINAL "4
10 (coi)
POSITION POSITION

&, | [GFF]
428 VOLTS DC
7 '\°|2 FROM PIN A OF *0'2 SECTION 3
o" POWER INPUT-
K g % , TRANS CONT
]
& o RECEPTACLE J103
POSITION Igm%oé
0 CON
MIXER !
0SCILL.

POSITION



ILAMENT TO ALL FILAMENT TO ALL FILAMENT
D ANTENNA CIRCUITS AND ANTENNA CIRCUITS AND ANTENNA
RELAY KIO1 BREAK-IN RELAY KIOI BREAK-IN RELAY KIOI

+28 VOLTS DC +28 VOLTS DC +28 VOLTS DC

FROM PIN D OF FROM PIN D OF FROM _PIN D OF

POWER  INPUT POWER INPUT-| POWER  INPUT-

TRANS CONT TRANS CONT TRANS CONT

RECEPTACLE V103 RECEPTACLE JI03 RECEPTACLE JI03
STAND BY | POSITION NORMAL | POSITION LlMITERl F

TO R-F SUBCHASSIS , 1F SUBCHASSIS,
CALIBRATION-OSCILLATOR ~ SUBCHASSS,
AND TO ALL CIRCUITS ON THE
AUDIO SUBCHASSIS EXCEPT 20 A-F
AMPLIFIER V608 PLATE

+28 VOLTS DC THRU LIO!
FROM CONTACT 8,SECTION3

+28 VOLTS DC THRU LI0I
FROM CONTACT 9,SECTION3

RELAY KiOl,
TERMINAL 4
{coiL)

STAND 8Y] POSITION POSITON
- LIMITER] P
TO BREAK-IN RELAY TO BREAK-IN RELAY
K602, TERMINAL 4 K 602, TERMINAL 4
(coIL) (coiL)
4 I3 4
f 3 TO_PIN B OF 3% /oz T0_PIN B OF S0y
! P?rgﬁﬁs INPUT— 6 ! POWER _INPUT- 6
+28 VOLTS DC CONT +28 VOLTS DC TRANS_CONT +28 VOLTS DC O
FROM PIN A OF T RECEPTACLE JIO3  FROM PIN A OF -2 RECEPTACLE JiO3 FROM PIN A OF _ 7

POWER INPUT-

POWER  INPUT-
N oo | o 4
1] 8 (
9

RECEPTACLE J103 RECEPTACLE J103 RECEPTACLE JIO3

'\o POWER INPUT-
g E ’ TRANS CONT
0

TO 2D A-F AMPLIFIER VE08 ON THE
AUDIO SUBCHASSIS AND THRU L 10!

TO 20 A-F AMPLIFIER V608 ON THE
AUDIO SUBCHASSIS AND THRU LIOI

70 CONTACT | OF SECTION 2 VO~ TO CONTACT | OF SECTION 2,VFO-
MIXER SUBCHASSIS AND CRYSTAL- MIXER SUBCHASSIS AND CRYSTAL-
OSCILLATOR SUBCHASSIS OSCILLATOR SUBCHASSIS
STAND BY] POSITION POSITION LIMITER

Figure 26. Function switch S104, schematic diagram.



TO ALL FILAMENT
RCUITS AND ANTENNA
REAK-IN RELAY KIOI

]
POWER -INPUT—-
TRANS _CONTY

RECEPTACLE

POSITION

TO R-F_SUBCHASSIS, I-F
SUBCHASSIS, CALIBRATION-
& OSCILLATOR SUBCHASSIS,
AND TO ALL CIRCUITS ON THE
AUDIO SUBCHASSIS EXCEPT 20 A-F
AMPLIFIER V608 PLATE

+28 VOLTS DC THRU LIO}

|
5/0 4 FROM CONTACT II,SECTION 3
12

>¥0

ol
0
POSITION
i BREAK-IN RELAY
TO_BREAK-IN RELAY 602, TERMINAL4
3 K602, TERMINAL ~&———
2 {cotL)
‘P { 6/0_PIN B OF
v A
7 TR T
: POWER__ NPUT- TCEPTAGLE JI03  From BIN-A OF
. TRANS CONT :
RECEPTACLE _J103 /Wl

f‘on

T0 2D A-F AMPLIFIER V608 ON THE
AUDIO SUBCHASSIS AND THRU LIOI
TO CONTACT | OF SECTION 2,VFO
MIXER SUBCHASSIS AND CRYSTAL
OSCILLATOR SUBCHASSIS

OSITION

TO ALL FILAMENT
CIRCUITS AND ANTENNA
BREAK-IN RELAY KIOI

=i +28=VOLTS
FRON. _PIN
POWER

J103
RECEPTACLE

R-F SUBCHASSIS , FF SUBCHASSIS
LIBRATION-OSCILLATOR _ SUBCHASSS,
AND TO ALL CIRCUITS ON THE
IDIO SUBCHASSIS EXCEPT 2D A-F
AMPLIFIER V608 PLATE

7 28 VOLTS DC THRU L10OI
_E—CK)M CONTACT 9,SECTION3

RECEPTACLE JI03

AMPLIFIER V608 ON THE
HASSIS AND THRU LiOI
T | OF SECTION 2,VFO-
CHASSIS AND CRYSTAL-
R SUBCHASSIS

-§8_VouTS OC, s
DOF

INPUT -
TRANS CONT

JIo3

TO ALL FILAMENT
CIRCUITS AND ANTENNA
BREAK-IN RELAY KIOI

gl

[ 4 -Ta)
FRON-=Pitk 5 OF

POWER  INPUT-|
TRANS CONT
RECEPTACLE  J 103

ILIMlTERl POSITION

TO R-F SUBCHASSIS, I-F

SUBCHA SSIS , CALIBRATION-
SUBCHASSIS,

AND TO ALL CIRCUITS ON THE

AUDIO SUBCHASSIS EXCEPT 20 A-F

AMPLIFIER V608 PLATE

+28 VOLTS DC THRU LIOI
FROM CONTACT 10,SECTION3

TO CATHODE CIRCUIT
OF NOISE LIMITER V6038

LIMITER] POSITON »

NET

TO BREAK-IN RELAY
K602, TERMINAL 4
teoiL)

% 3
60*@

+28 VOLTS OC
FROM PIN A °‘_.10/&¢

TO PIN B OF

POWER INPUT-
TRANS CONT

RECEPTACLE JIO3

POWER INPUT ~
TRANS CONT cf' J [
RECEPTACLE J103 8 L

TO 2D A-F AMPLIFIER Y608 ON THE
AUDIO SUBCHASSIS AND THRU LI1OI
TO CONTACT | OF SECTION 2,VFO-~
MIXER SUBCHASS!S AND CRYSTAL-
OSCILLATOR SUBCHASSIS

POSITON |

tion switch S104, schematic diagram.



TO ALL FILAMENT TO ALL FILAMENT
—» CIRCUITS AND ANTENNA CIRCUITS AND ANTENNA
BREAK-IN RELAY KIOI BREAK-IN RELAY KIO!

+28 VOIS 0OC
FROM PIN D OF

POWER INPUT
TRANS CONT
RECEPTACLE J103
POSITION
TO R-F SUBCHASSIS, T TO R-F SUBCHASSIS, 1-F SUBCHASSIS,
SUBOHASSIS CALIBRATION- __ CALIBRATION- OSCILLATOR susanssns
—p _ OSCILLATOR SUBCHASSIS, AND TO ALL CIRCUITS THE

"_AND TO ALL CIRCUITS ON THE _Anmo SUACHASSIS FYCFPT 20 A-F

428 VOLTS DC THRU LIOI
FROM CONTACTI12,SECTION 3

O—BREAK-IN RELA
K602, TERMINAL
{CoIL)

+28 VOLTS

AUDIC:--SUBCHASSIS: =
AMPLIFIER  VE

+28 VOLTS DC THRU

-4 FROM CONTACT !1,SE(

TO=CATHODE __CIRCU
—SQUELCH CONTR

TO PIN B OF

POWER INPUT-
TRANS CONT

RECEPTACLE JI03

R V608 ON THE

5820-334-35-25

- 45

oC
FROM PIN A OF

POWER  NPUT-
TRANS CONT

RECEPTACLE JI03

TO 2D A-F AMPLIFI
AUDIO SUBCHASSIS .
TO CONTACT | OF Sl

TO 20 A-F AMPLIFIER V608 ON THE
AUDIO SUBCHASSIS AND THRU LIO1
- TO CONTACT | OF SECTION 2, VFO

MIXER SUBCHASSIS AND CRYSTAL MIXER SUBCHASSIS.
OSCILLATOR SUBCHASSIS OSCILLATOR SUBCH!
POSITION ™
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Figure 28. Plate and screen voltage distribution, schematic diagram.
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Section Ill.

37. General Principles of Operation
(tig. 29)

a. The tuning controls of the receiver
vary the permeability-tuning and switch
components to provide continuous tuning
over a range of 0.5 to 32 mc in 32 bands.
Each band is tuned over a 1-mc range ex-
cept for the first band, which is from 0.5

ANALYSIS OF MECHANICAL TUNING SYSTEM

determining elements change at different
rates when the tuning system is operated.
For example, to cover the 0.5- to 1-mc
band, the rf tuning slug rack in Z201,
7207, and Z213 moves from one extreme
to the other (approximately 1 inch) while
the first variable if. slugrack (2219, 2220,
and Z221) moves less than one-eighth inch.
A system of gears under the control of a
5 rr Tl lmaob | ssnuseﬂ in.ohteiv the different

to 1 mc The frequency is indicated on a
oéHdialiim

is 11mlted to 10 turns (three detent pos1-
tions to a turn) by a mechanical stop. As
the control is turned, the first variable if.
is varied, through a gear train, from 9 to
18 mc for the tuning range of 0.5 to 8 mc;
the first variable if. is electrically dis-
abled on other ranges. At the same time,
the switches in the first and second crystal
oscillators are rotated through 32 posi-
tions and the antenna and rf ampiifier slug
rack positions are changed (to obtain the
megacycle change in electrical tuning)
through a differential gear arrangement.
The rf bandswitch (6 positions) is operated
through a Genevasystem and an overtravel
coupler.

c. Rotation of the KILOCYCLES control
limited to 10 turns by mechanical stop. The
control drives the vfo-mixer directly and,
through a gear train, drives the first vari-
able if. canrack, the antenna, and rf ampli-
fier (0.5- to 2-mc frequency ranges) slug
racks, and the second variable if
Rt

Y

. slug_racku

b The block diagram shows the circuits
controlled by the MEGACYCLES and
KILOCYCLES controls. The KILOCYCLES
control, operating through a 10-turn stop,
varies the position of the vfo-mixer tuning,
the second variable if. slug rack, the first
variable if. can rack, the 1- to 2-mc slug
rack, and the 0.5- to 1-mc slug rack.

c. The MEGACYCLES control, oper-
ating through a 10-turnstop and the Geneva
system and overtravel coupler, changes
the position of rf bandswitch S201. The
MEGACYCLES control also selects the
proper crystals and oscillator output tun-
ing capacitors for the first and second
crystal oscillators by tuning 32-position
switch S401 through a group of gears. The
32 bands of the receiver are covered in
the antenna circuit and the first and second
rf amplifier circuits with six different
tuned networks for each circuit. Since each
tuned network has a frequency ratio of

prov1de
a and rf
RO knob
correc-
g on the

ystem

ck dia-
5 in the
juency-

phshed with the Geneva system. The
Geneva system contains a lost-motion gear
with a few teeth spaced at intervals around
its perimeter. A driven gear associated

gear. The MEGACYCLES control, through
the differential, also affects the point at
which the motion imparted by the KILO~
CYCLES control begins, The first variable
if. (9 to 18 mc) slug rack is driven by the
MEGACYCLES control. The firstvariable
if. cans are mounted on a rack which is

51

the MEGACYCLES co ntr ol to
movement of the remaining antenr
amplifier slug racks. A DIAL ZE!
on the front panel permits a small
tion between the kilocycle readin

———————————————

tumng system.

38. Functional Analysis of Tuning S
(fig. 30)

a. Figure 30 shows a detailed blc
gram of the controlled component:
mechanical tuning system. The frec



driven by the KILOCYCLES control to keep
these circuits in alignment during tuning:

39. Detailed Analysis of Tuning System
(fig. 31)
The mechanical schematic diagram of
the tuning system illustrates the mechani-
cal parts and their relationship to each

purposes in the related text. When gears
that are physically mounted together are
identified with a single reference symbol,
the teeth number follows the reference
symbol to distinguish between gears (ex-
ample; 0319 (51), 0319 (30)). The differen-
tial and the Geneva system andovertravel
coupler components are individually iden-

'tified with a letter suffix on the reference

other The placement of the v ar ious

s, NUZ R,

mechamcal components of the tunmg sys—
tem!\ has been illustrated for clarlty and
association with related text ‘matter and
does not necessarily indicate the exact
physical placement within the equipment.
Gears that are physically mounted together
are shown as operating from a common
shaft to more clearly illustrate the
mechanical action involved. The numbers
which appear on the gears in the diagram
indicate the number of teeth. The reference
symbol callouts (example; 0324, 0297) for
gears and shafts are used for identification

SLUG RACK

“a. KILOCYCLES Contro].

ANTENNA AND R-F AMPLIFIERS

(1) As the KILOCYCLES control is

turned, variable~frequency oscil-
lator drive shaft 0331 is rotated.
Antibacklash gear 0329-0330, spur
gear 0318, a 10-1/2-turn stop, and
an Oldham coupler are mountedon
the shaft. The rotation of 0331 is
limited to 10-1/2 turns by the 10-
1/2-turn stop. The Oldham coupler
corrects misalignment betweenthe
vfo drive shaft and the vfo tuning
shaft,

16-32 MC 8-16 MC 4-gMC 2-4MC
SLUG RACK
- ANTENNA AND R-F
AMPLIFIER 2D VARIABLE I-F
DIFFERENTIAL 5-IMC 2Mc - 32mc
IST VARIABLE |-F
R-F BAND D VFO-MIXER
SWITCH(E e SYEe T8 VR 9-18 MC DIAL ZE 3.455TO
POSITIONS) COUPLER 2.455 MC
T SLUG RACK
IST VARIABLE
XTAL mMe KC
SWITCH(32 GEARTRAIN GEAR 1 J g5 igm RA
POSITIONS) GO |EeEE TRAIN C | CAN Rack

FREQUENCY INDICATOR

WHEN + APPEARS, ADD | MC.

WHEN — APPEARS SUBTRACT IMC

10-TURN 10-TURN
STOP STOP
MEGACYCLES KILOCYCLES
CONTROL CONTROL
TM5820-334-35-28
Figure 29. Mechanical tuning system, block diagram.

52



ANTENNA

__l
|
|
|
|
I
|
|
I
|
|
J
|
|
|
i
_
[
|

R-F COILS

ANTENNA
COILS AND TRIMMERS

(NOTE 3)




R-F SUBCHASSIS

e ———————— e ——————— — — — — — — —_
|
| : IST VARIABLE
RA
F COILS | [ R-F COILS i SLUG RACK (NOTE 2
| 20 R-F |
| AMPLIFIER I
i v202 l IST MIXER
2207 — 2646 z213 — V203 z219 }— z220
! 26276 ' 26C6
S Dy A _}_- ______ T ! | -
5TO | MC SLUG / |
| TUNING RACK | / c
l | | /
: | | /
| ‘ /
/ | / E //
2208 i z214 //
/
B T YA Lt ] ——— L __ +4—— L _
1 TO 2 MC SLUG 1
TUNING RACK |
: |
|
9 |
/ | / !
2209 i z215
|
/ SN S S5 S AN __/
2 TO 4 MC SLUG |
J ) TUNING RACK | & s |
\ \ p /
°‘| I—C s201 $201 [—0 5201
4 z210 ? SECTION § SECTION 6 ? I. i 2216 SECTION 7
T Z 7 7 7
4708 MC SLUG
TUNING RACK = {
zan h zai7
T 8 10 16 MC SLU6 |
TUNING RACK OSCILLATOR- INJECTION FREQUENCY
z212 z218
16 TO 32 MC SLUG
TUNING RACK
5 TO 32 MC (100 KC STEPS) oo
VIBRATOR
T V701
DISTORTER] HARMONIC ._’—— 12807 200 K&
AMPLIFIER
worsmr s [ ] oo ] o
! 200-KC
xtaL_osc (]
V702
26A6 =




IST VARIABLE /
y 2D VARIABLE I-F
[s'-”" RACK (NOTE 2) 4 3-2MC (NOTE 1) VFO-MIXER SUBCHASSIS
| /‘ 455 KC
7 7 ¥ | 1-F TRANS
IST MIXER I 20 MIXER VFO ~MIXER
V203 z219 2220 b z22 —s V2G4 2222 2223 |« 2224 ] V80l Lo T80l |-
26C6 26C6 2606
! 7 I l 3.458 TO 2.455MC
/ IST I-F
/ CAN RACK -
/ _ ——
/ | 1
/ SLUG RACK I
/ |
/ |
/ |
/ |
/ |
/
L -
|
I
|
I
N/
| DIFFERENTIAL
I /' N\
4 | T
—o0 |
o /
s201 |
N7 SECTION 8 i
FRONT S
3
OSCILLATOR- INJECTION FREQUENCY OSCILLATOR-INJECTION FREQUENCY (NOTE 2)
[
} |
I
e e e ————————— e |
5401 s40l $401 S401
SECTION | o7 orveTAL SECTION 2 SECTION4  [ocoeer SECTION 3
[Il-—o-—p— OSCILLATOR }—»f PLATE [J——oe—p—{ osciLLaToR PLATE
/ v40i coiL / / V402 coiL /
/ 6AJ5 / / 6AJS5 / L
= / / —
y y / /
/ / /
/ / / /
/ / / /
e L I Y Ay

CRYSTAL-OSCILLATOR SUBCHASSIS

stem, functional block diagram.



VFO-MIXER SUBCHASSIS

455 KC
I I-F TRANS

VFO - MIXER

rE2)

} veol |+ T80l

2606
L 3.458 TO 2.455 MC

10 TURN
STOP

CIFFERENTIAL

A

10 TURN
STOP
JLE

NI

—_—

CRYSTAL
ILLATOR

S401
SECTION 3

402
AJS

PLATE
COIL

JL

T0 I-F

—> SUBCHASSIS

% KILOCYCLES

Ly =
3

KNOB

MEGACYCLES
KNOB

NOTES:
. APPLICABLE TO ALL BANDS
EXCEPT .5 TO IMC BAND. ON
5 TO 1MC BAND, INTERMEDIATE
FREQUENCY RANGE IS 2.5-2MC

REFER TO CHART SHOWING
INTERMEDIATE FREQUENCY FOR
EACH BAND SETTING OF THE
RECEIVER,

VARIABLE CAPACITOR C202
SECTIONS A AND B ARE
CONNECTED THROUGH $20i,
SECTION 3 AS FOLLOWS:

RF RANGES OF ,5-2 M

(Z201 AND Z202)-BOTH SEGTIONS
RF RANGES OF 2-8 MC
(Z203A AND 22044A) SECTION A
ONLY

RF RANGES OF 8-16 MC
(Z205A AND 2206)-SECTION B8
ONLY

[

o
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(2) As the KILOCYCLES control is
turned, antibacklash gear 0329-
0330 rotates a group of gears com-

variable if. can is moved by the
cam,
b. MEGACYCLES Control.

rwisgdoof _ehitch..assemhle.f342 .. (1 The MEGACYCLES control turns .

bevel and spur gear-0336, anc bevel
gear 0338, which drive the kilo-
cycle_counter (the lastthree dioits)

B e e B

shaft 0332 which is limitec t6 10~

1/2 turns by a 10-1/2-turn stop.
Spur_gear 0327, ant1back1ash gear

(3)

(4)

on frequency 4ndicazor Mz01.

The DIAL LOCK control engages
a disk mounted on antibacklash
gear 0329-0330 and is used tolock
the KILOCYCLES control. When
the DIAL ZERO control is turned
clockwise, it engages clutchas-
sembly 0342 which in turn, disen-
gages the kilocycle counter from
the KILOCYCLES control,

Spur gear 0318 rotates with vfo
drive shaft 0331 and drives spur
gear 0317(G); 0317(Q) is the kilo~
cycle input gear tothe differential.
The kilocycle input to the differen-
tial gear drives the 0.5-tol-mcrf
slug rack through a group of gears
comprised of antibacklash gear
0319 (51), spur gear 0319 (30) and
gear 0346

@)

(3)

(4)

__The megacs

03%4, anc.zzspur ‘gear (3Z6-are—
mounted on shaft 0332,

As the MEGACYCLES control is
turned, spur gear 0327 drives a
group of gears which moves the
megacycle counter (the first two
digits) on frequency indicator
M201. The group of gears is com-
prised of spur gears 0339, 0340,
and 0341 (60), and bevel gears 0341
(24), and 0337.

As MEGACYCLES shaft 0332 is
rotated, spur gear 0326 drives gear
assembly 0304, gear assembly
0305, and gear 0306. Gear 0306
turns the first variable if. cam
which moves the 9- to 18-mc vari-
able if. slug rack.

Gear 0324 drives the megacycles
input to differential gear 0317(H).
le innuffo

-

,mshaft. A roller,,
1g rdck, ridés-on
es the slug rack
e tuning slugs of
Z213. Spur gear
ted on the 0.5-to
and drives anti-
7-0268 which, in
1- to 2-mc cam
riable if. cam (3-
-mcC cam moves
slugrack (Z202,

and the second
moves the 3- to
(2222, 7223, and

variable if. can
vhen the KILO-
is rotated. Gear
naft, drives 0317
3, gear assembly
klash gear 0296-
s the first vari-
- cam, The first

tion crystall osc111'ator- sw1teh and
the  6-position rf bandswitch
through a system of gears. The 32~
position crystal oscillator switch,
5401, is driven through spur gears
0321, 0323, 0298, 0299, and 0347,
shaft 0295, spur gear 0350, and
Oldham coupler, and worm 0349.
Worm 0349 drives worm wheel
0348 which drives the 32-position
crystal switch. The Oldham coup-~
ler corrects for misalignment be~
tween shaft 0295 and the worm
shaft. The 6-position rf bandswitch,
S201, is driven through spur gear
0350 on shaft 0295, and drives the
Geneva system and overtravel
coupler and spur gears 0273 and
0274. Gear 0272(A), on the Geneva
system and overtravel coupler,
rotates continuously as the MEG~
ACYCLES control is turned; how-
ever, spur gears 0273 and 0274 are
driven only during the intervals

55

G

0;5, to ll-mc rfca
attached to:the sl
the cam and mov
which contains th
7201, Z207, and
0346 (54) is moun
1-mc rf camshaft
backlash gear 02€
turn, drives the

and the second va
2 mc). The 1-to:
the 1- to 2- mc rf
7208, and Z214)
variable if. cam

2-mc if, slugrack
7224).

The 9- to 18-mc
rack is moved 1
CYCLES control
0318, on the vfo s
(G), spur gear 034
0345, and antibac
0297, which rotat:
able if. can rack



that the teeth of lost motion gear (2) The differential output gear drives

0272(B) are engaged by spur gear the 2- to 4-mc, 4- to 8-mc, 8- to
0273. 16-mc, and the 16- to 32-mc rf _
c. Differential Output. slug racks through a gear train
(1) Rotation of the KILOCYCLES con- composed of gear 0308, antiback-
trol turns spur gear 0318, which lash gear 0311-0309, antibacklash
drives gear 0317(G). Rotation of the gear 0309-0310, gear 0312, gear
MEGACYCLES control turns gear 0316, antibacklash gear 0280, spur
0324, which drives gear 0317(H). gear 0281, antibacklash gear 0282,
As gear 0317(G) is rotated, spur spur gear 0283, and antibacklash 3
gear 0317(A) is driven which, in gear 0269-0270.
turn, drives gear 0317(B), spur (3) The MEGACYCLES control must
gear 0317(C), gear 0317(E), and set the circuit elements at an ex- -

act position for each band of fre-

v _roverase. This require-
A3 R DN A0eE HI0L Lurl 3 gRan s

NEiEE —-but the gears

differentig_l output gear 0317(J).
hihe MEGAGYOLES

three notches spaced equally
und its perimeter; the disk is

,,,,,, y-diive presses::age
rotates.the differentiaboutputshatt™ duces—an effect
and differential output gear 0317(J). notch:

e
*
¥

56



02

9-18MC VARIABLE |-F
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6-POSITION

8 SECTIONS
$201

32- POSITION
CRYSTAL OSCILLATOR
SWITCH

GENEVA SYSTEM 4 SECTIONS
OVERTRAVEL s4ol
OUPLER
9-18MC VARIABLE I-F
SLUG RACK

IST VARIABLE I-F
CA 9-I8MC VARIABLE

I~F CAN RACK OIFFERENTIAL
OUTPUT

IST VARIABLE 1-F
~nsa

T CAm TS

X5 TO IMC NOTES! Lo
CAMSHAFT ] ). GAM A AND CAM B ARE 180 DEGREES
» - ; - VFG zeol T OUT= CT7 #HAS
), AND O 317(D) "COMPRISE -~~~ P atn |l N RE’-'}\‘ *.037(8)0 3174
" 5F WHICH THERE. ARE OLOM, “~VFO TUNING SHAFT ONE ASSEMBL
120 DEGREES APART g COUPLER THREE, SPACED
F). FOR SIMPLICITY, ONLY ARQUND 0 317
[ 1S SHOWN. ONE ASSEMBL
B T INPUTS TG - K K
{FFERENTIAL

FO DRIVE SHAFT
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Figure 31. Tuning system, mechanical schematic.



32- POSITION

oHaw WORMSHAFT
UPLER

DIFFERENTIAL
OUTPUT

2-4 MC R-F SLUG
RACK

4-8MC RF SLUG
— RALK

8-16 MC R-F SLUG
RACK

20 VARIABLE I-F CAM

e T T

TM35820-334-35-30
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%0 317¢B),0 317(C),AND O317(D) COMPRISE
ONE ASSEMBLY, OF WHICH THERE ARE
THREE, SPACED 120 DEGREES APART
AROUND O 317(F). FOR SIMPLICITY, ONLY
ONE ASSEMBLY IS SHOWN.



CHAPTER 2
TROUBLESHOOTING

Note. Alltroubleshooting may be performed by third echelon maintenance personnel unless otherwise noted.

40. Troubleshooting Procedures d. Isolation.

a. General. The first step in servicing measurements,

a defective receiver is to sectionalize the

o

the fault to the subchassis responsible for

the abnormal operation of the receiver.

te. - Intermuiienis. B
ity of intermittents should not be overlooked.
type of trouble may be made to appear by tap-
or jarring the subchassis or parts under test.
possible that the trouble is not in the receiver

The defective component is
usually located by voltage and resistance
Voltage and resistance
charts (fig. 78, 79, and 80), and paragraph
R Faulsy sdunotanisevron cotsistd gl racing . £o @7 Wogidido locetinadpadeiantra e s
ponent. The resistor -and capacitor color
codes are given in figure 76 and 77.

La i these tests, the pos- - “*he second step i€ to localize thne faul:, - Ko
Localization means tracing the fault to the
malfunctioning circuit in the subchassis.
Finally, the defective part is isolated by It is

sibili
This
ping

16 resistance measurements. but in the installation (mountiﬁg, antenna, ground voltage a
onalization. Listed below is a connection, vehicle, or other associated equipment. b. Secti
tests arranged to aid in locating group of
to a subchassis. the defect
sual inspection, The purpose of 41. Bench Testing (1) Vi
sual inspection is to locate faults (fig. 32, 33, and 34) vi
thout circuit tests or measure- 4 Wi
ents. a. When a cause of equipment failure has m
erational tests, Operational been sectionalized to a subchassis, abench (2) O
sts (Anne-45). fegquant)y indigate -test of the faultv suhchassis.and use ofths N de
U TR N B 2L o ) (L] Lok . _t}gg:g@;jénig@gg[;b'h‘-mm.‘m.imr:—_ﬂ.-.*r)j‘j‘.j‘::‘.‘.‘..-_‘, E;’ﬁ’;gk@ax._-;@ﬁlﬁ
Al Helpnn 10cate theit ; ‘ \aiy instances, the

'the ‘subo t‘accessible for i ) determining the.

troubleshooting when the subchassis are the fault.

mounted in the receiver, it may be nec-
essary to remove the subchagsis. Most
bench testing can be performedby remov-
ing the lower deck assembly from the re-
ceiver and connecting extension cable No. 1
between P810 from the vfo subchassis and "
J510 on the if. subchassis (fig., 32). It
may sometimes be necessary to remove
the subchassis under test and connect them

| filament cir-
ese measure-
revent further
rer from possi-

arts and tests
cating the de-

¢. Localization.
listed below will aid in I
fective circuit.

(3) Checking plate anc

cuits for shorts. Tt
ments (para 45) r
damage to the recei
ble short circuits.

The ct



Subchassis or assembly S:;le:;izn Connect between Fig. No.
Rf
Rf to front panel J206-P106 54
Rf to crystal oscillator 4 J201-P401 - 57
Crystal oscillator to rf ) 1A P402-J202 57
Vfo to rf 1A J808-P208 53
Rf to front panel 1A P206-J106 54
Crystal oscillator to rf 1A P402-J202 57
Crystal oscillator )
Crystal oscillator to rf 4 P401-J201 57
Crystal oscillator to rf 1A P403-J203 57
Crystal oscillator to rf 1A P402-J202 57
Vfo
Vfo to front panel 4 J809-P109 53
Vfo to rf 1A J808-pP208 53
Vio to if. 1 P810-J510 53
Lower deck assembly
Af to front panel 2 J613-P113 53
Front panel to af 1 P111-J611 53
Front panel to af 1 P112-J612 53
Vio to if. 1 P810-J510 53

42. General Precautions

Whenever a receiver is to be serviced,
observe the following precautions. _

a. Be sure that the receiver is discon-
nected from the power source or is turned
off before contacting exposed circuits or
changing connections.

b. After removal of a subcha331s do not
turn the shafts or tuning controls unless it
is necessary for troubleshooting or ad-
justment. Careful handling may eliminate
the need for synchronization procedures.
When removing a subchassis, note the po-

_sitian_of the front nanel controlg. because

(3) Do not allow drops of soldertofall
into the receiver; they may cause
short circuits.

d. In receivers using the transistorized
audio module in the audio subchassis, do
not troubleshoot by shorting various points
to ground and listening for a click; tran-
sistors may become permanently dam-~
aged.

43. Visual Inspection

When a receiver isbrought infor a check
_or repairs. remove the receiver from its

a control may be turned during servicing.
c. Careless replacement of parts often
produces new faults, To prevent further

case (para 60) and in addition to the items
listed for organizational maintenance (TM
11-5820- 334 -20), mspect the following:

srmg part. ‘If the- part ‘has - dssr'olcratlon of

COmpOnents
ber of connections, tag each by Tube sockets, plugs, and other com-
eads. ponents for broken connections.
reful not to damage other c. Bare wires for shorts to chassis or
vhile pulling or pushing them adjoining wires.
the way. d. Fuses for correct rating and type.

60

(1) :
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a num
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(2) Be ca
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LOWER DECK
ASSEMBLY

EXTENSION
CABLE NO!

TM5820-334-35-33

Figure 32. Bench test, lower deck assembly removed.

Check for short circuits (para 45) when a ceiver R-392/URR. The chart also lists

blown fuse is found. the associated technical manuals for the
e. MEGACYCLES and KILOCYCLES test equipment.

controls for rough operation or binding.

Roughness of tuning mechanism operation

indicates need for cleaning and lubrlcatlon |

Test equu)men( . B Techmcal manual
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ASSEMBLY INSTRUCTIONS FOR CABLE NO.!

. EXTENSION CABLE NO.| IS TO BE FABRICATED OF A LENGTH OF RG-58C/U COA
{24 IN. MAX) TERMINATED IN A TYPE UG-89/U FEMALE CONNECTOR AT ONE END AND
UG-88/U MALE CONNECTOR AT OTHER END, AS SHOWN IN UPPER RIGHT-HAND SEGCTOR

2. INSTRUCTIONS ARE GIVEN BELOW, IN STEP-BY-STEP SEQUENCE, FOR ATTACHING TH
FEMALE CONNECTOR TO ONE END OF THE CABLE. THE TYPE UG-88/U MALE CONNEC
ATTACHED TO OTHER END OF CABLE BY FOLLOWING SAME PROCEDURE AS FOR FEMALE
EXCEPT THAT A MALE CONTACT AND PLUG BODY ARE SUBSTITUTED.

3. EXTENSION CABLE NO.IA IS TO BE FABRICATED OF A LENGTH OF RG-58A/U COA
{24 IN. MAX) TERMINATED IN A TYPE AMPHENOL 82-831 FEMALE CONNECTOR AT ONE END

AMPHENOL 82-830 MALE CONNECTOR AT OTHER END, AS SHOWN IN UPPER RIGHT-HAND

STEP

ASSEMBLING RADIO FREQUENCY JACK m I
(UG-89/U) NUT  SLEEVE  Gg
‘/NUT

== -

CABLE

REMOVE
NICK B




L - B e i i
N e v R e - e

U COAXIAL CABLE
AND A TYPE
COMPLEZCTOR OF THIS FIGURE.
UENCY JACK UG-89/U RADIO FREQ

NG THE TYPE UG-89/U
RADIO FREQUENCY CABLONNECTOR IS

MALE CONNECTOR, E

| COAXIAL CABLE
I END AND A TYPE
24AND SECTOR OF THIS FIGURE.

\MPHENOL ‘
32 -83| |
NOTE 3) RADIO FREQUENGY GABLE (
=3
FEMALE =
COMPLE CONTACT JAGK BODY
STEP
JT END OF CABLE EVEN. 6
IMOVE OUTER JACKET 1/2"'—0ON'T STEP
ICK BRAID. v
JSH BRAID BACK, AND REMOVE ’ STEP
8" OF INSULATION AND CONDUCTOR. 8
STEP
APER BRAID. °
=15 = LIDE SLEEVE OVER TAPERED BRAID. STEP
= IT INNER SHOULDER OF SLEEVE o
QUARELY AGAINST END OF JACKET.

Figure 33. Cable No. 1 and 1A, assembly instructions



COMPLETED CABLE NO.!
RADIO FREQUENCY PLUG UG-88/U

DIO FREQUENCY CABLE RG-58/U

i
24 IN. MAX +‘

AMPHENOL
82-830
{ NOTE3)

]
—— ——

)10 FREQUENCY CABLE RG-58/U
E ‘

"i —_——— aami = A ta

uummmmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmmmmm

llAn

i | i

')é .n' .':é‘.¢.

—_—

__
m=_
N—

E———

TIN CENTER CONDUCTOR OF CABLE. SLIP
FEMALE GONTACT IN PLAGE AND SOLDER.
'REMOVE EXCESS SOLDER. BE SURE CABLE
DIELECTRIC iS NOT HEATED EXCESSIVELY
AND SWOLLEN SO AS TO PREVENT DI-
ELECTRIC ENTERING B80DY.

PUSH INTO BODY AS FAR AS IT WILL GO.

SLIDE NUT INTO BODY AND SGREW INTO

PLAGE, WITH WRENCH, UNTIL MODERATELY
R TN _M...QQHE—.;-_I!LC\J.f.\..,A(‘-;.A!L.E..AND SHFLL____.
RIGIDLY AND ROTATE NUT.

ASSEMBLED CONNECTOR.

TM5820-334-35-3I
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CONTACT

7

JACK BODY




NOTES:
THE MULTICONDUCTOR EXTENTION CABLES ARE TO BE
FABRICATED OF NO.18 TO 22 GAGE SHIELDED, STRANDED
WIRE (SUPRENENT) FOR AUDIO CONDUCTORS INDICATED BY
>, NO.18 GAGE STRANDED WIRE FOR CONDUCTORS MARKED 4,

AND NO. 22 GAGE STRANDED WIRE FOR ALL OTHER CONDUCTORS.
INSULATION MUST BE RATED AT 600V.

2. CONNECTORS SHOWN VIEWED FROM REAR. COVERS TO BE USED
WITH FEMALE CONNECTORS. AMPHENOL 86-834 COVER USED
WITH 26-192 CONNECTOR.
3. CABLES TO BE LACED WITH NO.6 VINYLITE LACING CORD AS
SHOWN IN INSERT.
4. MAXIMUM LENGTH OF ALL CABLES IS 24 INCHES.
5 CHECK CONTINUITY AFTER COMPLETING FABRICATION.
6. LABEL EXTENTION CABLES FOR IDENTIFICATION.
LOCK
STITCH
_ _RUNNING
STITCH
Pa)
£
N\
p
v
X ¢ o g
i - o) o)
3 5 9 ny 13 1\ gs_aoNsOL AZ:_HeEg?OL 15 13 " 9 |

CABLE NO.2

Figure 34. Cable No. 8, 3, and 4, as:



2
r o E r@—
oy e

CABLE NO.3
)
./
AMPHENOL AMPHENOL
26-1059 26-192
CABLE NO.4 TM5820-334-35-32

), and 4, assembly instructions.
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45. Checking Plate and Filament Circuits
for Shorts

Caution: In receivers that use an audio
module, remove the audio module before
checking the plate or filament circuits.

a. Purporse of Tests. To prevent dam-
age to a receiver brought in for repair,
always check the resistance of the plate
and filament circuits before applying
power to the equipment. Repeated burning
out of PLATE 1/2 AMP fuse (F101) is ar
indication of a short in the plate circuits.
Repeated burning out of LINE 5 AMP fuse
(F102) is an indication of a short in the
filament or associated circuits (relays and
oven heater).

b. Conditions of Tests. To prepare for
the short circuit tests, perform the fol-
lowing steps:

(1) Remove the receiver from its case
(para 60).

(2) Remove the cable from the POWER
INPUT-TRANS CONT receptacle.

¢. Measurements. Make the resistance
measurements indicated in the following
chart. A resistance measurement is made
from either contact of a fuseholder to
ground with a good fuse in place. If ab-

normal results are obtained, take the cor-

rective measures outlined. When a faulty
part is found, repair the trouble before
applying power to the receiver.

Action Point of measurement

Normal indioation Corrective measures

Turn function switch to
STAND BY.

Turn BFO switch ON......

Turn function switch to
NORMAL.

Turn function switch to-
STAND BY, BFO switch
OFF, DIAL DIM switch
OFF. . h

Turn DIAL DIM switch ON. .

PLATE 1/2 AMP fuse (F101)...

PLATE 1/2 AMP fuse (F101)...

PLATE 1/2 AMP fuse (F101)...

LINE 5 AMP fuse (F102)...

LINE 5 AMP fuse (F102)...

Check af, vfo, and crystal
oscillator plate circuits for
shorts.

Check BFO plate circuit for
shorts.

Check the plate circuits not
checked in the above pro-
cedure.

Check all filament circuits,
antenna relay K101, break-in
relay K602, crystal oven HR
701, and section 1 of switch
5104,

Check the dial light circuit.

46. Operational Test

a. Operate the equipment as described
in the equipment performance checklist
(TM 11-5820-334-20). This checklist is
1mportant because it freq ently a1ds in

lows.

AGC switch to ON, Starting at the 8 KC
position of the BAND WIDTH switch, set
the switch, in turn, to the 4 KC and 2 KC
position. If the volume of the rushing sound
heard in the headset decreases noticeably

E_i"ff.fif‘féflff il
[II¢ rfi'été'ﬁ'nlflnd“""

01rcu1t and all stages
y the second if. ampli-

audio and if. stages
headset to one of the
onthe front panel. Turn
h to NORMAL and the

(1) To check the synchronization of the
rf bandswitch and the crystal
switch, connect a headset to one of
the AUDIO receptacles on the front
panel, Set the function switch at
NORMAL and the AGC switch at
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eration of the age
up to and including
fier.

b.To check the
quickly, connect a
AUDIO receptacles
the function switc



CAL, Starting with the lowest de-
tent (extreme counterclockwise)
position of the MEGACYCLES con-
trol, turn the control clockwise to
each detent position in succession.
Adjust the BFO PITCH control to
obtain a signal in the headset at
each detent position. If no audible
signal is heard in a detent position,
trouble in the contact of the rf
bandswitch or the crystal switch
is indicated.

(2) The synchronization of the tuning

shafhe can e quickly ohaocked o8

S A

follows:

(a) Set the frequency indicator dial

so that the first two digits are
zeros and the last three digits
indicate 500.

(b) Set the function switch at NOR-

MAL and the AGC switch at
CAL.

(c) Turn the RF GAIN SQUELCH

THRESH control clockwise until
an indication is obtained on the
CARRIER LEVEL meter.

(d) Remove the receiver from its

case (para 60) and raise the 0.5-
to 1-mc rf slug rack (fig. 59)
slightly by hand; the. indication
on the CARRIER LEVEL meter
should decrease.

(e) Depress the 0.5~ to 1-mc rislug
rack slightly by hand; the indi-
cation on the meter should de-
crease. If the meter indication
increases when the slug rack is
either raised or depressed, the
camshaft is out of synchroniza-
tion or alignment (para 71).

(f) Repeat procedures (a) through
(e) above for each rf slug rack,
adjusting the MEGACYCLES
control so that the first two
digits on the frequency indicator
dial indicates a frequency within
the band covered by ithe siug
rack being checked.

47. Troubleshooting Chart

The following chart will aid in locating
defective components in the radio re-
ceiver. This chart lists the symptoms
which the repairman observes, either vis-
ually or aurally, while making simple
tests. The chart also shows how to local-
ize trouble quickly to the defective audio,
if., or rf section. The signal-substitution
tests outlined in paragraphs 49 through 53
may be used to supplement the tests in this
chart. Once the trouble has beenlocalized
to a stage, a tube check and voltage and
resistance measurements of the stage
should isolate the defective part.

Item

Indication

Probable trouble

Procedure
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When function switch is in NORMAL

Dial lamp lights, but CARRIER

No receiver output. CARRIER LEVEL

Some noise in output; no signal re-

Hiss in output; no signal reception..

position, receiver fails to operate
and dial lamp does not light, (DIAL
DIM switch at ON).

LEVEL meter pointer does not de-
flect (AGC switch set to ON). No
reception.,

meter pointer rises and dips as
KILOCYCLES control is turned.

ception.

stage.

Open LINE 5 AMP fuse (F102)
on front panel of receiver.

No plate supply voltage. Open
PLATE 1/2 AMP fuse (F101)
on front panel of receiver.

Defective signal circuits fol-
lowing 2d if. amplifier stage.

Faulty rf or if. amplifier

Faulty mixer, oscillator, or
rf stages.

Replace fuse. If it blows again, check
filament circuits for shorts (para
45). Check power connections.

Replace fuse. If it blows again, test
plate circuit for shorts (para 45).

Connect headphones with a 0. 1-uf
capacitor across grid circuits and
plate circuits of successive audio
stages to localize defective stage.
If the audio stages check out, test
if. amplifiers following second if.
amplifier by signal-substitution
(para 51).

Test rf or if. amplifier stages by
signal-substitution (para 51 and 52).

Test mixer, rf, and crystal oscilla-
tor stages by signal-substitution
(para 52).




Item

Indication

Probable trouble

Procedure

10

11

12

13

14

No beat note during reception when
BFO switch is turned to ON and
BFO PITCH control is rotated.

No calibration beat note when AGC
switch is. set at CAL. The beat
note does not appear at approxi-
mately every 100-kc point as the
KILOCYCLES control is turned.

Weak signal ......covvvinenaennnns

Noisy receiver ............ cesnenn

Receiver output noisy when controls
are operated.

| Distorted signal ........ ceeteseanns

With the function switch at SQ, RF
GAIN SQUELCH THRESH control
at a low gain setting or at extreme
counterclockwise position. noise is
heard between received signall ~
points on the dial as. the. KILOCY-
CLES control is turned.

Receiver normal on 8- to-32-mc:
bands: but inoperative on 0, 5- to-
8-me bands.

Receiver inoperative on a band.....

Faulty bfo circuit...........

Defective calibration-oscil-
lator circuit, or vfo-mixer

stage,

Weak tubes or low voltage ..

Noisy antenna location. Poor
or loose connections of
parts or terminals. A noisy
tube.

Dirty switch contacts. Poor
contact at rotor of control.

Weak tube. Incorrect voltage
on tube. Leaky coupling in
audio stage. No agc voltage
(receiver blocks with a
strong signal).

Faulty squelch circuit.......

!Defective, Ist mixer or 1st.
crystal oscillator stage.

VDefective crystal in 1st or 2d
crystal oscillator stage.

Check BFO switch and BFO PITCH
control C101.

Check crystal Y701, Check cali-
‘bration-oscillator and vio circuits.

Check input voltage. Check gain of
each stage to localize trouble (para
54). If the fault is not located by the
above tests, check tuned circuit
alignment.

Short circuit antenna to ground. A
considerable decrease in noise in-
dicates a noisy signal from the
antenna.

Use an insulated prod to tap each
tube. If tapping a tube causes more
noise in the output, replace that
tube,

Tap the parts. Move terminals sligh-
tly and listen for noisy output. Such
noise indicates either a poor solder
connection or an intermitten part.

Clean switch contacts. Clean or re-
place control.

Check for leaky coupling capacitor.
Check agc voltage. If agc voltage
is low or zero, check agc circuits.

If no click is heard as KILOCYCLES
control is rotated, check relay K601
for a mechanical bind or an open

winding.

i
I
Check Ist mixer by voltage and re-

sistance measurements (fig. 78).

Check 1st crystal oscillator by volt-
age and resistance measurements
(fig. 78).

Check appropriate crystal by substi-
tution (para 53).

ilidicatedz atim-given-tubessocket piiron

various subchassis of the receiver are
shown in figures 78, 79, and 80. These
diagrams show the voltages and resist-
ances which should be obtained at the tube
socket pins, If a reading is different from
the reading given in the diagrams (outside
pleToisrdncelimis the Azncuny
e should be noted and used to
Tceterannudgswmnersgartassaltiawe, - -

Zdiagram; and theactualifidicationonthe
meter is 30,000 ohms, the circuit diagram
of the subchassis should be examined for
the presence of a component in the circuit
under test which could, if defective, ac-
count for the incorrect reading (such as a
shorted bypass capacitor in the circuit

WundéF «TEsty. - I'or trounieshool sadefective:- =" Ol rE6E80NnE
audio module, check each circuit compo-
tnefit- wiinTir _oniimoter ~Enc-compi reine-
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measurement with the value given in fig-
yre 20, If a measurement is too low, re-

maintain the same signal generator level
for each test connection.

e

Lok It i R in

vaTse the: me et T8 At e AR EFr s 8
Transistors may be checked by substi
tution. Be careful when soldering transis-

tor leads (para 58).
Caution: Use a TS-352/U on the R x

1000 range for resistance measurements.
A lower range may damage the transis-
tors.

TG=N

P, IR AL udes s 2
SierytesVollretanafe B isios . ssammman

various steps in the signal-substitution
procedure. Work back from the output to
the input stages. If possible, compare re-
sults with a receiver known to be in good
condition,

d. A tuning shaft which is out of syn-
chronization or a trimmer adjustment that

a

Sinnal Subeti

is misaligned may cause reduced output or

ighial-substitutionsiniiRadicRecer
R-392/URR requires Audio Oscillator TS~
382/U for checking the audio circuits and
RF Signal Generator AN/URM-25 for
checking rf and if. circuits. After locating
a-ddisctive=siliger useitesveliggesanc i
resistance diagrams (fig. 78, 79, and 80)"~
to locate the defective component.

b. For the tests described in paragraphs
50 through 52, connect the ground lead of
the TS-382/U or AN/URM-25 fo the sub-
chassis being tested, and connect the sig-
nal output lead, through a 0.05-uf capacitor
to the point specified. Use the bench test-
ing information (para 41) and take proper
precautions (para 42) when preparing the
subchassis for signal tracing. To avoid
removing a subchassis to inject a signal

at a tube socket pin (where no test jack
i indd _mamave the

_tuhe: _wind_one.

e A P A s A S e S e o ST AT

~ switch and the crystal switch sh

checked (para 71 through 74) bef
adjustment of individual tuning ¢
(para 83 through 90) is attempted.

- e~ WEBEC L rwaskladis JoanBzed te.
stage, first test the tube, then measu
terminal voliages, and finally, me
the resistance of the stage circuits.

f. Trouble in a stage does not ¢
change the voltage and resistance :
urements at the tube socket. Instru
included in this paragraph merely
as a guide, and should suggest othe
cedures, such as resistance me:
ments of individual parts.

g. In each step, it is assumed t
previous steps were completed sa
torily. Isolate and clear any troub]

L agpd

step,

covered before Droceedilg_g with th_‘

e. Connection for signal
n be made to the bare end
the following procedures,

50. Audio Subchassis Tests
(fig. 35-38)

ends bared) aro
replace the tuk
injection can the
of the wire. In

‘est connection

Normal indication Corrective measures

Step 4

00-cycle audio signal
n 4 and then to pin 8 of

2 and 3 do not apply to re-
an audio module.
,000-cycle audio signal
n 1 and then to pin 3 of

,000-cycle audio signal
n 5 and then to pin 7 of

4 and 5 apply only to receiv-
wdio module.

Check headset.

Check seating of P113.
Check T603.

Check C628 for short.

Low-volume ton€ in headset..

Increase in audio volume.
Volume is the same for both
pin test connections.

Audio volume the same as in
step 2. Volume is the same
for both pin test connec-
tions.

Check R631 and R632.

Check C626 and C627,

Check C626 and C627 for leakage.

1 Apply 2 1,0
first to pi
V608.
Note. Steps

ceivers using

2 Apply the 1

first to pi

V608.

3 Apply the 1
first to pi
Vv607.
Note. Steps

ers using an ¢
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Step

Test connection

Normal indication

Corrective measures

Apply a 1,000-cycle audio signal
first to pin 4 and then to pin 8 of
the audio module.

Apply a 1,000-cycle audio signal
to pin 7 of V607,

Apply the 1,000-cycle audio signal
to. pin 1 of V607.

Apply the 1,000-cycle audio signal
to pin 5 of V606.

Turn RF GAIN SQUELCH THRESH
control R105 fully counterclock-
wise and turn AF GAIN control
R103 fully clockwise.

Apply the 1,000-cycle audio signal
to pin 1 of V606.

to J615.

Low-volume tone in headset. .

Increase in audio volume .

Audio volume slightly less
than in step 3 (V608 output)
or step 5 (audio module out-
put).

Same audio volume as in step
6.

Increase in audio volume ....

Check headset.

Check seating of P113,
Check T603.

Check C628 for short.

‘Check C627.

Check R627, R628, and R630.
Check C623.

Check C623 for open.

Check R623, R625, and R626,

Check C622 and C637.

Check AF GAIN control R103,
e JE N3, i1 SRR TIEELS.

R&22
(METER ZERQ)
VEOS

JEI Srmsss
(DIODE LOADY

vE04

1601

J614
(AGC TEST)

T602
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XV605 LBOE )\ C626 RE630 | XVv604 R628 R627 €623
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R32Z
R610
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"REBB memmee ]
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TM5820-334-35-35

Figure 36. Audio subchassis, bottom view.
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TM5820-334-35-81

7. Audio module, left side view, TM5820-334-35-82 Figure ¢
cover removed.

Figure 38. Audio module, right side view,

hassis Tests cover removed. 51. If. Subc
39 and 40) (fig.
v N
Test connection Normal indication Corrective measures Step
modulated 455-kc signal to Audio heard in headset ..... Check T601 for open or shorted wind- « 1 | Apply a
f V506. ing. pin 5 ¢
Check C602.

e modulated 455-ke signal to | Increase in audio volume ... Check C529 for open. 2 | Apply th
f V506. pin 1 ¢
> following settings on the 3 | Make th
er: receiv
tion switch to NORMAL. Func
switch to OFF. AGC
tAIN SQUELCH THRESH RF (
itrol fully clockwise. co
D WIDTH switch to 4 KC. BAN
e modulated 455-kc signal Audio volume should be ap- Check the components of any stage Apply th
» pin 5 and then to pin 1 of proximately the same for that does not provide a normal in- first t
V504, V503, V502, and all test connections. dication. V505,
in that order. V501,
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TM5820-334°35-36

Figure 39. If. subchassis, top view.
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52. Vfo, Upper Deck Assembly and Crystal Oscillator Tests

(fig. 41-45 and 57)

Step

Test connection

Normnal indioation

Corrective measures

10

11

Apply a modulated 455-kc signal to
pin 5 of V801 (fig. 41 and 42).

Note. For the remnining steps, tune the re-
cefver to 2 mc in the 1- to 2-mc band (indi-
cator reading of 01+000 (note plus sign)).

Disconnect P208 from J808 and apply
a 2-mc modulated signal to J808
(fig. 41).

Reconnect P208 to J808. Apply a 2-
mec modulated signal to pin 7 of
V204 (fig. 43).

E204 (fig. 43).

Apply a2 10~mc modulated signal to
pin 7 of V203 (fig. 43 and 44).

Apply a 2-mc modulated signal to
E203 (fig. 43).

Apply a 2-mc modulated signal to
pin 5 of V202 (fig. 43 and 44).

Apply a 2-mc modulated signal to
pin 1 of V202 (fig. 43 and 44).
Apply a 2-mc modulated signal to
pin 5 of V201 (fig. 43 and 44).

Apply a 2-mc modulated signal to
pin 1 of V201 (fig. 43 and 44).
Apply a2 2-mc modulated signal to

ANT post E101.

‘- Audio hemnd it BeaaBet:-:

Audio heard in headset .....

Audio heard in headset

Audio heard in headset

Audio heard in headset

Audio heard in headset

‘Audio heard in headset .....

Increase in audio volume ...

Same audio volume as in step
8.

Increase in audio volume ...

Same audio volume as in step
10.

Check seating of P810.
Check T801 for open or shorted wind-

ing.
Check C501.
Check alignment of Z801 (para 75).

Check synchronization of 2222, Z223
and 7224 (para 73 and 87).

Tirconnect R403 Sonr JABR (fig. 4P
and 57) and-cheek for Zto-3 volts of
rf voltage at P403.

If the rf voltage is normal, check
alignment of Z222, Z223, and Z224
(para 87).

If the rf voltage is abnormal, check
alignment of oscillator circuits
(para 85).

Check synchronization of first vari-
able if. slug rack and can rack (para
73).

Disconnect P402 from J202 (fig. 45
and 57) and check for 2 to 3 volts of
rf voltage at P402,

If the rf voltage is normal, check
alignment of 2219, Z220, and Z221
(para 88).

If the rf voltage is abnormal, check
alignment of T401 (para 86).

Check Z214.

Check sections 6 and 7 of S201.

Check synchronization of slug rack
for Z214 (para 73).

Check V202 circuit components.

Check Z208.

Check sections 4 and 5 of 5201.

Check synchronization of slug rack for
7208 (para 73).

Check V201 circuit components.

Check seating of P206 (fig. 43).

Check relay K101 (fig. 43).

Check sections 1 and 2 of 5201 (fig.
14),

Check Z202 (fig. 43 and 44).

Check synchronization of slug rack
for 2202 (para 73).
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OLDHAM
COUPLER
FLANGE

TM5820-334-35-38

Figure 1. Vfo subchassis.
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JACK BOARO

J808

28108

G806
c807
L 804 VFO - MIXER
COUPLER
FLANGE

TM5820-334-35-39

Figure 42. Vfo subchassis, bottom cover removed.

.
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334-35-40 TM5820-!

Figure 43. Upper deck assembly, top view.
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SECTION 2 FLOOR PLATE SECTION 4
5201 CONTACT S20t J20I R2i8 c286
SECTIONS SECTION S
s L ]
SECTION ! %
S201 :
SECTION6 SECTION 7
%201 __ ,S201
=—C24 0 ——
sl
'!wwwn—
|
i —
:
¥
i
{
i
!
i
R204 c247 Xv202 CETS: czes XV203 L2332
TM5820-334-35-41 e
Figure 44. Upper deck assembly, bottom view.
v
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53. Checking Oscillator Crystals

Fundamental ] o

1 "frmé?qﬁé'ﬂt:yf(ﬁér)""' Siii Sanas(memi:

13 10-11

23-24
8.5 14-15
11. 333 31-32
10.667 29-30
10. 333 28-29
9.667 26-27
12.5 22-23
11.5 20-21
10.5 18-19
9.5 16-17

n Charts

-gain charts list the minimum
m voltages required at each
d if. stages of the receiver to
negative dc volts across the
esistor. Use these charts as
vhen troubleshooting to check
gain of the receiver and the
1 rf or if, stage or group of
1 the receiver output is low and
3t normal, localize the defec-
y checking the signal voltage
| stage against the chart during
ing, by signal-substitution, or
1ig the individual stage gain.

If an oscillator crystal is suspect, it can
be readily checked by substituting a crys-
tal of the same type known to be good.

a. First Crystal Oscillator Crystal Lo-
cation. The following chart lists the crys-
tal symbol, the fundamental frequency, and
the bands in which each crystalinthe first
crystal oscillator is used. Refer to figure
49 for crystal location.

Crystal symbol “::;"c;":‘lc)"e' Bands (mc)
Y401 9 0.5-1
6-7
Y402 8 1-2
5-6
Y403 10 2-3
7-8
Y404 12.6 3-4
Y405 7 4-5

b. Second Crystal Oscillator Crystal
Location. The following chart lists the
crystal symbol, the fundamental frequency,
and the bands in which each crystal in the
second crystal oscillator is used. Refer to

figures 46 and 48 for crystal location.

r, Meter ME=26/U ¢onnected be=
jack J615 (fig. 35) and ground (diode
Connect the ground lead of RF Sig-
nerator AN/URM-25 to the receiver
1, and connect the generator output
1irough a 0.05-microfared (uf) capac-
 the receiver points indicated inthe

Use a 50-micromicrofared (uuf)
tor to connect to the ANT binding
©101) on the front panel. When check-
e 455-ke if. stages, gain access to
jection points by winding 1 turn of a
length of wire around the desired pin
> tube in the stage being tested.
the output from the AN/URM-25 re-
to obtain the diode-load reference
> of 2.5 volts against the figures
in the charts, The lowest figure is the
um, and the highest is the maximum

AT T T LN

Y414

Y415
Y416
Y417
Y418
Y419
Y420
Y421
Y422
Y423

54. Stage-Gai

The stage-
and maximu
of the rf an
produce 2.5
diode-load 1
a standard °
the overall
gain of eac
stages. Whe
the tubes te:
tive stage b
level of eact

) troubleshoot
Fundamental
Crystal symbol frequency (mc) Baads (mc) by measuril
- . Ohtpin tho.af
Y406 | 19 0.5-1 timete
;-fo tween
21-22 load).
Y407 15 2-3 nal Ge
. 12-13 groun
Y408 6. 3-4 !ead a
Y409 1 45 itor tc
N 11-12 chart.
25-26 capaci
Y410 8 5-6 post (!
13-14 ing th
Y411 9 6-17 the in
15-16 -
24-25 short
Y412 10 7-8 of e
17-18 Check
27-28 quired
Y413 n 8-9 voltag
19-20 given
30-31 minim




not necessarily indicate

that should be required over the gpecified this range does
S cncraty a receiver qpalfunction



56. Dc Resistances of Transformers
and Coils
The dc resistances of the transformer
windings and the coils in Radio Receiver
R-392/URR are listed in a and b below.
a. Rf and Crystal Oscillator Subchassis
(fig. 43, 44, and 45).

O (S et o T St S S R TEEECI

Transformer Terminals Ohms
or coil
Z201 1-3, 4 2.5
7207 1-3 2.5
Z213 1-3 2.5
2202 1-3, 4 3.0
Z208 1-3 1.9
7214 1-3 1.9
Z203A 1-3 0.2
1-4 1.6
Z209 1-3 1.15
Z215 1-3 1.15
Z204A 1-3 0.3
1-4 0.6
7210 1-3 0.33
7216 1-3 0.33
Z205A 1-3 0.1
1-4 0.2
Z211 1-3 0.15
7217 1-3 0. 15
7206 1,4-3 0.1
Z212 1-3 Less than 0.1
Z2A62R 158 mssntarn A1
____________________________________ Z219. 123 06
Z.220 1-3._ 0. 16
Z221 1-3_ 0.16 -
2222 1-3 N
7223 1-3 1.7
7224 1-3 1.7
T401 1-2 Less than 0.1
3-4 Less than 0.1
T402 1-2 Less than 0.1
3-4 Less than 0.1

b. Lower Deck Assembly (fig. 36 and
40).

azola). Teawetotipesonreart .af rikand=

57. Rf and Variable If. Conversion Scheme
(fig. 81)

The charts in a and b below are provided
so that the frequency conversion scheme
of Radio Receiver R-392/URR may be eas~
ily understood. The chart in a shows the
band to which the receiver is tuned, the
position of rf bandswitch S201 and the con-
tacts of the switch which are closed for
each position (there are six positions),
the frequency range of the antenna and
rf coil in use, and the contact of 32~posi~-
tion crystal oscillator switch S401. The
chart in b shows the crystal frequency and
the output frequency of the first crystal
oscillator, the frequency range of the first
variable intermediate frequency, the crys--
tal frequency and the output frequency of
the second crystal oscillator, the fre-
quency range of the second variable inter-
mediate frequency and the vfo~mixer, and
the resultant intermediate frequency of
455 kc. The following is an example of
the use of the charts: The frequency indi-
cator dial reading is 05 500 (5.5 mc). The
band in use is from 5 to 6 mc (column 1,

switch - 820; connects contact'S'to 5- (col-'

selects tne 4- tc-8-mc antenna and.rf-
coils (column 3, a below). The rotating
arm of crystal oscillator switch S401 con-
nects contact 5 (column 4, a below) in the
circuit, which connects the crystal to be
used in the first crystal oscillator (col-
umn 2, b below). This frequency is 8 mc.
The output frequency of the first crystal
oscillator is 8 mc¢ (column 3, b below),
wh10h 1s heterodyned with 5.5 mc in the

juency of 13.5
e crystal fre-
1 oscillator is
and its output
in 6, b below).
lecond crystal
ith the 13.5-mc
> intermediate
.5-mc second
quency in the

e wans e
AL TR 2

4-5

L T A A TTANO LS NERG B Vs ELe T o

Transformer or coil Terminals Ohms Varlable lntermedlate fre(

mc (column 4, b below), Tt

T501 2~9 0.9 quency of the second cryst:

3-10 0.6 8 mc (column 5, b below),

T502 z-g ig frequency is 16 mc (colun

o 2 % o6 The 16-mc output of the :

T505 3-10 0.6 oscillator is heterodyned w

T601 1-9 L4 signal of the first variable

4-6 1.5 frequency to produce a 2

T603 2-3 100 varlable 1ntermed1ate fre<
secone-mixer-(vzaud; (columr: @ 0 DEIOW; ) DA

S JOGT LT T T e

The 2.5-mc output frequency of the second

83 ~——
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Rf bandswitch S201 Range of antenna and Contact of switch 8401 Band
(fig. 81) *f coils (mc) (fig. 81) (mc)
Position Circuit closed between contacts:
| v
8 and : 5-1 l 0 7 0.5-1 1
1-2 1 1-2 2 8 and 2
2-4 2 S 2-3 3 i & and 3
2-4 3 3-4 | 3 8 and 3
4-8 4 4-5 ! 4 8 and 5
. S v E & < ' o= § o atts s S2nd 8 a=a
) 6 - 6-17 4 S§and5 4-8
7 7-8 4 8 and 5 4-8
8 8-9 5 8 and 6 8- 1
¢ 9-10 5 & and 6 8- 1
10 10-11 5 & and 6 8- 1
11 11-12 5 & and 6 8- 1¢
12 12-13 5 8 and 6 81
1o g - n e Tomsa o 8 zzde - aifs ¥
8-16 14 14-15 5 ' § and 6
g-16 15 15-16 5 i 8 and &
16-32 16 S 15-17 € 8 and 7
16-32 17 17-18 3 8 and 7
16-32 18 18-19 6 - 8 and 7
_ 16-32 19 19-20 6 8 and 7
l 16-32 20 20-21 6 8 and 7
i 16-32 21 21-22 6 8 and 7
16-32 22 22-23 6 8 and 7
16-32 23 23-24 6 8 and 7
16-32 24 24-25 6 8 and 7
16-32 25 i 25-26 6 8 and 7
16-32 26 26-27 6 8 and 7
16-32 27 27-28 6 8 and 7
16-32 28 . 28-29 6 8 and 7
16-32 29 29-30 6 8 and 7
16-32 30 30-31 6 8and 7
16-32 31 31-32 6 8and 7
—_



b. Oscillator and If, Circuit Selection.

1 2 3 4 5 6 7 8 9
Band 1stxtal osc| 1y xtal osc| 1t variable 2nd xtal osc | 2d xtal osc | 2d variable ) Fixed in-
(me) crystal freq| output freq if. range crystal freq output freq | if. range Vfo-mixer range (mc) ;f:n::mte

(me) (me) (me) (me) (me) (me) (kg ney

0.5-1 9 9 9.5-10 12 12 2.5-22 2.955-2, 4552 455
1-2 8 8 9-10 12 12 3-2 3.455-2, 455 455
2-3 10 10 12-13 15 15 3-2 3.455~-2, 455 455
3-4 12.6 12.6 15.6-16.6 6.2 18 & 3-2 3.455-2.455 455
4-5 7 7 11-12 14 14 3-2 3.455-2, 455 455
5-6 8 8 13-14 16 3-2 3.455-2, 455 455
6-7 9 9 15-16 18 3-2 3.455-2, 455 455
7-8 10 10 17-18 10 20 3-2 3.455-2, 455 455
8-9 Not in use after first eight fre~- 11 11 3-2 3.455-2, 455 455
9-10 | duency bands. 12 12 3-2 3.455-2. 455 455
10-11 13 13 3-2 3.455-2, 455 455
11-12 14 14 2-3 3.455-2.455 455
12-13 15 15 3-2 3.455-2, 455 455
13-14 8 16 3-2 3.455-2.455 455
14-15 8.5 17 3-2 3.455-2.455 455
15-16 9 18 3-2 3. 455-2. 455 455
16-17 9.5 19 3-2 3. 455-2, 455 455
17-18 10 20 3-2 3.455-2. 455 455
18-19 10.5 21 3-2 3.455-2.455 455
19-20 11 22 3-2 3. 455-2. 455 455
20-21 11.5 23 3-2 3.455-2,455 455
21-22 12 24 3-2 3.455-2.455 455
22-23 12.5 25 3-2 3.455-2. 455 455
23-24 13 26 3-2 3. 455-2, 455 455
24-25 9 27 3-2 3.455-2, 455 455
25-26 14 28 3-2 3. 455-2, 455 455
26-27 9. 666 29 3-2 3.455-2.455 455
27—2T 10 30 3-2 3.455-2,455 455
28-29 10, 333 31 3-2 3.4556-2.455 . 455
29-30 10, 666 32 3-2 3. 455-2. 455 455
30-31 11 33 3-2 3. 455-2. 455 455
31-32 11. 333 34 3-2 3. 455-2. 455 455

a

The range of the second variable if. is from 2.5 to 2.0 mc for the 0.5- to 1-moc band, and from 8.0 to 2.0 for all

other bands.
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TM5820-334-35-44

Figure 48. Crystal oscillator subchassis, left side view, cover removed,

TM5820-334-35-45

-

Figure 49. Crystal oscillator subchassis, right
side view, cover removed.
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Figure 60. Calibration oscillator subchassis, top view.




R7 06 wrmrrmed
C709 —
C708 i
R7 O e
R7 08 s

CT06 et

R7 O Srermmeaeeng

C 702 e

RTQ2 e
R7 01

C 70 e

R703 —mt

R704

€703

C704 =

R7 1t ey
C 712 e

R70G et
R7 10 meemeeeny

/C7|5

pememe (744

e G 7 4O

G705

o XV TO2

huoomaenews  BANOWIDTH  SWiITCH
DRIVE SHAFY

/c'lu

F—XVTOl

L7

i

“XV703

cni3

TM5820-334.35-48

Figure 6§1. Calibration oscillator subchassis,

bottom view.

89



I

[ i
S N N I s N 4 L
v ,\\u\\\\\\um\u\\\\\\u\u\u\\\\\\u\mmmmuwumw i H\\\\\\\\\\\H\\\\\\\\\\\H\H\\\\\\\\\\\H\\\\\\\\\\\H\H\\\\\"""”"""‘”“””””“””“”“
NAVEFORM ATIIGRID WAVEFORM AT PLATE WAVEFORM AT GRID
PIN 1,V702 PIN 5, V702 PIN 2,v70I Ps
/\ /‘\
| - 75100 Ag 0 20,
’43 e N - 75
| I g % /
| 6.4V 2
’ r 50
l 79V 50 » 50 8.3v 2 —
3
]
/ 25 S 25 |
\ 25 3
~
7 ) v \
\J\—) ~ \/ 3
SNSN~——— °
(D} (E) (F) g Wi
WEFORM AT PLATE WAVEFORM AT GRID WAVEFORM AT PLATE o
PIN |, V70! PIN 7,v70I PIN 6, V70! 3
&
3
,/—\ 3 A
b ’1;: oy = - 4? = -

S &
Y -4 100

A Y
A\
P!

/[

/

_L 25
72NN Z2N %

A
.,
~[™
wi_t
[
, O

G~
(o]
™,
N\
S
N
3
€ <\ a0
——:Pl P
—‘-\“ gl

K
»
o0
i
K .
\ h
Figure §2. Waveforms in ¢

Ary
)

(6)
o () WAVEFORM AT G
RID WAVEFORM AT PLATE WAVEFORM AT GRID PIN 2 V703
PIN I, V703 PiIN 7, V703 s '
4/ i 'm‘-_- E = == == p
- v, A e - N
fiool Y1\
75
TV i
50 /V\//\ ! 2v
/ 1| \
25
25 v
+ _/ \/
(L) (K)
WAVEFORM AT PLATE WAVEFORM AT PLATE
PIN 6, V703 PIN 6,V703
! WITHOUT L702
TM5820-334-35-83
A

90



CHAPTER 3
REPAIRS AND ALIGNMENT

Note. All repairs and alignment may be performed by third echelon maintenance personnel unless other-

WIsSs ot

w
Section |. REPAIRS
v 58. General Parts Replacement Techniques move a coaxial plug, press the plug in
. . slightly and twist counterclockwise to re-
Most of the parts in the receiver can be .
reached and replaced without special pro- leasc?, lt heln pull the plug strg%lght out. %ere
cedures, The following precautions apply coaxia bp ugs ?re not readily accessible,
specifically to this receiver. ufe Tube Puil er TL-201 to remove the
a. When a ceramic-type capacitor is P uglsl. Do not loosen gear clamp screws too
soldered, be careful not tooverheatthe gluc i t.he cl.amp screw nuts may drop off.
________ o SRR xcessive. Hightenine of the clamn screws. ..,
g i inisiniing - GepacLior HPCICIiI=TyPE S0 GET Mg iTChy .
RO with a 25

oid stripping the slots in th b. When soldering in the transistorized

audio module, use a pencil-type soldering
iron with a 25-watt maximum capacity. Be-
fore using a soldering iron, check for a
short between the element and the tip. Do
not use if shorted. Use anisolatingtrans-

screwhead.

Case 60. Receiver |

a. Removal
as follows:

. Remove the receiver case

n the 10 captive Allen-head _ former when only an ac operated iron is (1) Loose
s around the edges of the - available. When soldering a transistor, screw
panel by turning the screws grasp the lead between the transistor and front
rclockwise until they are the solder connection with a pair of long- counte
etely free of the case. nosed pliers to dissipate the heat. compl
11ly tilt the receiver until it (2) Caref
on its front panel. 59. Removal and Replacement rests

f the case. . Note. Removal and replacement of the rf gear
Tamiaer fles rertaiea— traimausembiy. s performed at-fourih-e ora

crleid
TR et (| LRI RN RN RN RN NI TET

> the receiver on its front . can be removed from the receiver without

prior removal of any of the other assem-
blies. When the rf and vfo subchassis are
v removed from the receiver, avoid changing
the positions of the kilocycles and vfo
tuning shafts, since this will necessitate
synchronization checks. Where possible,
preset the receiver controls before
removing the subchassis, Subchassis
mounting (captive) screws are color-coded
with green heads. When removing a sub-
chassis, loosen the captive screws enough
to free them from the main frame. When

> case over the receiver.
11y place the receiver inthe
| position.

n the 10 captive Allen-head
 in the front panel.

To gain access tothe parts
e front panel or to prepare
f the upper deck assembly
nove the front panel as fol-

(4) Tighte
screws

61. Front Pane

a. Removal.
mounted on tl
for removal ¢
(para 63), rer

replacing a subchassis, properly position lows:
el U B85 S b (5 -2 T oM W2 e LT wesecih.subshacgis andolontolleestiveneroun e, b aDemear
before tightening.thenx:all the way, Tore=. 60).
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(2) Remove the cable clamp from the mechanism is in the proper posi-

bottom of the front cam guide plate tion. N
(fig. 53). (5) Replace the DIAL LOCK knob.
(3) Disconnect plugs P111, P112, (6) Replace the BAND WIDTH knob.
P113, and P106 from their asso- (7) Replace the MEGACYCLES and
piatod racentacles (fio. 53 and 54). KILOCYCLES knobs and tighten the

thi (&) BELSCTe WS i

a-_céb """" o g.at.the ck: board
“the receiver (fig. 54 by front panel and tightenithe set- (6). Remave:th
the two serews which Sorews. TR left Slqeloj
clamp to the left side- (9) Connect plug P206 to receptacle ® removing
J106 (fig. 54). secure the

e three Phillips screws (10) Replace the gear cover plate (fig. plate.
car coverplate (fig. 54), 54). (6) Remove t&
the plate. (11) Replace the cable clamp located at from.the g
. plug P206 (fig. 54). the top left side of the receiver (fig. and lift off
> setscrews on the ANT 54). (7) Disconnec
sxible shaft (fig. 54) (12) Comnect plug P109 to receptacle (8) Loosen th
- the front panelend, and J809 on the vfojackboard (fig. 53). TRIM £l
> flexible shaft and cou- (13) Connect the followingplugs intheir coupling a
associated receptacles: P11l in remove th

the setscrews in the J611l, P112 in J612, P113 in J613 pling.

LES and the KILO- and P106 in J206 (fig. 53 and 54). (9 Loosen

nobs, and remove the (14) Replace the cable clamp at the bot- MEGACY(
tom of the front cam guide plate CYCLES K

the DIAL LOCK knob. (fig. 53). knobs.
e nut and washer on the (15) Replace the receiver case (para -~ (10) Remove
K bushing, and rotate the 60). Loosen th
fig. 55) to clear the kilo- QML LOC
(fig. 56). 62. Lower Deck Assembly dial lock (
IV KNOG., - (DR B e cycle disk
-head Phillips ' ) _ (11 Remove the BANL
ure the front The l_ower deck a.ssem.bly, wh}ch consists (12) Remove the 10 flat
lates of the of af, if., and calibration oscillator sub- screws which se
chassis is removed as a single unit. panel to the sidej

a. Removal. The lower deck assembly receiver.
away from the can be removed from the receiver without s (13) Pull the front panel
prior removal of the front panel, upper receiver.

the front panel deck assembly, or vfo subchassis. Proceed

as follows: " b. Replacement. Replace

H

“gndipidce theFeceive

10flat-head bench with the lower deck assembiy g ,

L secﬁre Ehe upr.lc o i (2) Replace and tightenthe

lates of the (2) Remove the cable clamp from the Phillips screws Wthh

front cam guide plate. front panel to the side]

>chanism so (3) Disconnect plugs P810, P1l1l, recelver.

1 lockare in P112, and P113 from their associ- (3) Rotate the dial lock m

locycle disk ated receptacles. that the jaws of the dis
(4) Loosen the five green captive position to grasp thek

DIAL LOCK screws which secure the lower (fig. 55 and 56).

e dial lock deck assembly to the floor plate. —_ (4) Tighten the nut on the

bushing. Be sure th
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Figure 54. Receiver, top view, case removed.
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Figure §5. Front panel assembly, rear view.

(5) Slide the lower deck assembly back

and lift straight up fromthe frame.

The BAND WIDTH switch coupler

(Oldham type) insert will drop out;

secure it to the sideplate of the
receiver.

b. Replacement. Replace the lower deck

assembly as follows:
(1) Replace the insert in the BAND

94

2)

WIDTH switch coupler (Oldham
type).

Lower the lower deck assembly
into position. Make sure the cable
attached to plug P810 is held clear
when lowering the assembly into
place so that the cable will notbe-
come wedged between the assembly
and receiver frame.



(3) Tighten the five green captive
screws which secure the lower
deck assembly to the floor plate.

(4) Connect the followingplugs totheir
associated receptacles: P810,
P111, P112, and P113.

(5) Replace the cable clamp on the
front cam guide plate.

(6) Replace the case (para 60).

63. Upper Deck Assembly
(fig. 53 and 54)

The:upper deck assembly, which consists-
of the rf and crystal oscillator subchassis,
is removed as a single unit.

a. Removal. To remove the upper deck
assembly from the receiver, set the KILO-
CYCLES control to a KILOCYCLES dial
reading of 000 and remove the front panel
(para 61). Although it is not imperative,
removal of the lower deck assembly (para
62) facilitates removal of the upper deck
assembly. Proceed as follows:

Note. After removal of the front panel, make cer-
tain that the KILOCYCLES dial reading of 000 has
not been disturbed. If the setting has changed, re-
adjust with the kilocycles control shaft.

(1) Disconnect plug P208 onthe vfo
jack board.

(2) Remove the two screws which
secure the vfo jack board.

(3) Remove the roundhead Phillips
screw which secures the upper
deck assembly to the rear plate.

(4) Remove the eight flathead Phillips
screws which secure the rear cam
guide plate to the sideplates.

(5) Loosen the two green captive
screws at the top rear corners of
the rf subchassis,

(6) Remove the upper deck assembly
by pulling the assembly forward,
then upward, The BAND WIDTH
switch coupler insert will drop out;
secure the insert to the sideplate.
Be careful not to damage the co-
axial cable attached to plug P208.
The vfo coupler insert will drop
down; secure it to the sideplate of
the receiver.

b. Replacement. If the position of the vio
tuning shaft has not been changed, make

sure that the KILOCYCLES dial setting is

000, and replace the upper deck assembly

in the receiver as directed. If the position

of the vfotuning shaft has been changed, ad-
just the vio (para 64e) before proceeding.

(1) Place the receiver onits rear plate
on the bench,

(2) Set the vfo coupler insert and the
BAND WIDTH switch coupler in-
sert in place.

(3) Insert the cable (attached to P208)
through the hole in the floor plate.

(48 Genety-siip-ileruppsreadcrrasssm-

bly inplace, observing that the.cou-

plers are aligned properly in the
inserts.

(5) Tighten the two green captive
screws at the top rear corners of
the rf subchassis.

(6) Replace and tighten the eight flat-
head Phillips screws whichsecure
the rear cam guide plate to the
sideplates.

(7) Replace and tighten the roundhead
Phillips screw which secures the
upper deck assembly to the rear
plate.

(8) Replace the two screws and secure
the vfo jack board.

(9) Connect P208 to J808 on the vfo jack
board.

64. Vio Subchassis
(fig. 53)

a. Removal. The vfo subchassis can be
removed from the receiver without prior
removal of any of the other assemblies.
Proceed as follows:

(1) Set the KILOCYCLES dial at 500
(last three digits on frequency in-
dicator dial).

(2) Disconnect plugs P208 and P109.

(3) Remove the two Phillips screws
from the vfo jack board.

(4) Remove the screw from the vifo
clamp.

(5) Slide the vfo subchassis toward
the rear of the receiver to disen-
gage the vfo shaft coupler and lift
out the subchassis. The vio shaft
coupler insertwill drop out; secure
it to the receiver.
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0324 Gear, antibacklash 100-tooth 0339 Gear, spur, 64-tooth

0327 Gear, spur, 36-tooth 0340 Gear, spur, 64-tooth
0336 Gear, bevel and spur 0341 Gear assembly, bevel and spur
0337 Gear, bevel, 48-tooth 0342 Clutch assembly

0338 Gear, bevel, 24-tooth

Figure 56. Upper deck assembly, front view.

Vfn Qhaff

nnardisra

tion_in the receiver slightly to the

R =Y (] TS 5 3 — T ‘ = 4"(0}15((0 "'""'%}:
rence—setuing=o500——Coupler; E;%§?$§§§=
shaft™ has- not- been (4y Slide thevio subchassistowardthe and the vfo

front of the receiver, at the same turned
 subchassis in posi- time engaging the vfo shaft coupler. — (2) Place the vic
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(5) Replace and tighten the screw in
the vfo clamp.

(6) Bring the vfo jack boardintoplace;
replace and tighten the two Phillips
SCrews.

(7) Replace plugs P208 and P109.

¢c. Replacement Procedure, Vfo Shaft

Position

Changed.

coupler, slide the vfo subchassis
forward and, at the same time, en-
gage the vfo shaft coupler.

(12) Replace and tighten the screw in
the vfo clamp.

Note. The procedure given in ¢ (1)
through (12) above is designed to prevent
damaging the vfo by turning its shaft be-

L (1) Be sure the KILOCYCLES dial is yond the mechanical limits during subse-

set at 500. . quent alignment of the receiver.
(2) Place the vfo subchassis in posi-

s tion in the receiver slightly to the (13) Synchronize the vfo tuning shaftas
rear of its normal position, Do not described in paragraph 79.
connect the vio shaft coupler.

(3) Bring the vfo jackboardintoplace;
replace and tighten the two Phillips 65. Crystal Oscillator Subchassis
screws. (fig. 57)

(4) Replace plugs P208 and P109.

(5) Place a lead connected to the ANT a. Removal. Remove the upper deck as-
post of another Radio Receiver R- sembly from tl}e receiver befor:e removing
392/URR (called a test receiver in the crystal oscillator subchassis (para 63).
this procedure) near vfo-mixer Remove the crystal oscillator subchassis
tube V801 of the receiver being re- from the upper deck assembly as follows:
paired. (1) Disconnect plugs P401, P402, and

PO. ST (il rwwwrmiiiiiiiiiiiiiiiiiiiiiiirifr‘iiiiiwiririiiririririiiiiiiiiiiiriiiiiiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriwiiriiiiii TC, BB WISTMUTAL Y < LigE - o0Ns

0 and
 test

ol of
itil a
 vio-
eing
nthe

°movc the twr- Phillips screws

the test receiver tc a MEC

T T

ch ass1s
(3) Separate the crystal oscillator
subchassis from the rf subchassis.
The crystal oscillator Oldham cou-
pler insert will drop out; secure it

to

the receiver.

b. Replacement. Replace. the crystal

oscillator

subchassis as follows:

(1) Place crystal oscillator sub-
chassis in position against the rf
subchassis.,

'%Kia Qe

e 2T 1ibe—eTRSST LN

ontrol of
a KILO-
55; at the
aft of the
aintain-
set, until
> testre-

the vfo
this dial

rfo shaft

3

4

()

ooy and fittheasg
togetiier-

Replace the two screws which se-
cure the crystal oscillator sub-
chassis to rear of the rf subchas-
sis.

Connect the following plugs and
receptacles: P401 to J201, P402 to
J202, and P403 to J203.

Check the synchronization of the
crystal oscillator subchassis and
adjust if necessary (para 74 and
78).
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CYCLES dial reading of 455.

(7) Connect a headset to-the tes
ceiver.

(8) Set the BFO PITCH control to
the BFO switch to ON on the
receiver.

(9) Turn the KILOCYCLES contz
the test receiver clockwise w
zero beat is obtained. (Tap the

¥ mixer tube of the receiver ]

repaired and listen for sound i

: bomt cear sieveivorBsddse dir

---------------- gt in the it dsdiith thasi,
the vie:)

(10) Turn the KILOCYCLES c

the test receiver toward

CYCLES dial reading of 9

same time, turn the vfosh

receiver being repaired, i

ing a beat note in the head:

a dial reading of 955 on th

ceiver is reached. Turn

shaft for a zero beat at
reading,

— (11) Replace the insert in the
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Figure 57. Upper deck assembly and crystal oscillator subchassis, bottom view.
1e bracket. . . .
. - 66. Rf Tuning Coils and Transformers guide plate and remove t
associated o =0
er, unhook . (fig. 59) (2) To remove the slugrack
he;1d of the : with a coil or transforn
, slug rack - a. Removal. Remove the rf tuning coils the spring located ateac
in gdo noi.'.‘ | and transformers by first removing the slug rack and remove the
gs upper deck assembly (para 63). Proceed Be careful that the spr:
s screw- i as follows: fall into the subchassis.
tho holes : (1) Remove the eight screws on the (3) Insert a small Philli
’ ~— cam guide bracket on the rear cam driver carefully into the



in the coil or transformer can, and
loosen the screws until they are
free of the subchassis.

(4) Withdraw the coil or transformer
from the subchassis.

b. Replacement. Replace the rf tuning
coils and transformers as follows:

(1) Plug the coil or transformer into
its socket.

(2) Replace the two small Phillips
screws into the holes in the coil or
transformer can and tighten them.

(3) Replace the slug rack associated
with the coil or transformer and

ngbk-the springslocated-a§8ieirend —

c. Removal of Spur Gear 0339 or 0340
(fig. 56).
(1) Remove the receiver fromthe case
(para 60).
(2) Remove the front panel fromthe
receiver (para 61).
(3) Remove the retainingringfromthe
gear shaft and remove the spur

gear.

d. Replacement of Spur Gear 0339 or
0340 (fig. 56).
(1) Replace the gear and secure with
retaining ring.
s 42). Replace the front. nangl (oara 61).

(3) Replacé-the-receiver in the case

of-the slug rack.
(4) Replace the cam guide bracket on
the rear cam guide plate, and re-
place and tighten the eightscrews.

67. Removing and Replacing Parts in
Mechanical Tuning System

Note. Removal and replacement of the rf gear
uraiaesEeTmhy frarebedealoey dnperciorrendant faveth
echelon.

a. Removal of Frequency Indicator M201

13 Y

g. Removal of Bevel Gear 0337 or 0338

(fig. 56).

(1) Remove frequency indicator M201
(a above).

(2) Loosen the clamp screw for the

h. Replacement of Bevel Gear 0337 or

0338 (fig. 56).

(1) Slip the bevel gear on the shaft.

(2) Replace frequency indicator M201
(b(1), (2), and (3) above).

(3) Set frequency indicator M201toin-
dicate the same frequency as be-
fore removal (a(3) above).

(4) Position the bevel gear firmly

(para 60).

e. Removal of Gear Assembly 0341 (fig.

56).

(1) Remove frequency indicator M201
(a above),

(2) Remove gear assembly 0341 from
its shaft.

£ Renlaspment-of faar-dagamblr 0247

(fig. 56).

©

23
I
T
Hi

(1) Slip gear assembly 0341 on its
shaft,
RepldCeifreq

(2) Remove
receiver (para 61).

(3) Note the frequency indicated o
M201. Do not turn the MEGACY-
CLES or KILOCYCLES control

........................ d{;ﬂfﬂ11lg§:§}‘?ﬁj{nﬂ ISRV ‘EkfIE‘},J“!;{Q'éz }J!!lrlflg,:tg,iﬁ:})mjm-
gear. (4y Remove the four Phillips screws

which hold frequency indicator
M201, '
(5) Remove frequency indicator M201.
b. Replacement of Frequency Indicator
M201 (fig. 56).

(1) Set frequency indicator M201 tc
read the same frequency as before
removal (a(3) above).

(2) Align frequency indicator M201
with the mountingholes on the front

:;‘.‘I TR T YR PR PPIReT

]

tighten the clamp-Screw on the
bevel gear.
(5) Replace the front panel (para 61).
(6) Replace the receiver in the case
(para 60).

99

(3) Replace the four screws which holc
frequency indicator M201.

(4) Replace the front panel (para 61)

(5) Replace the receiver in the case
(para 60).



i. Removal of Clutch Assembly 0342 and

Bevel and Spur Gear 0336 (fig. 56 and 58).

(1) Remove frequency indicator M201
(a above).

(2) Loosen the clamp screw below gear
0329 and remove the kilocycle disk

Replace the retaining ringfor gear
0329.

Replace the clamp on the sleeve of
gear 0330.

Slip the kilocycle disk and gears
0329 and 0330 on shaft 0331.

Load gears 0329 and 0330 two gear

4 IRemove bevel and spur gear 0336,
along with clutch assembly 0342,
from its shaft.

(7) Turn
the 0330 sleeve is aligned with the
pin in shaft 0331.

(8) Engage the gears of the assembly

j. Replacement of Clutch Assembly 0342 with the brass gear of the clutch .
and-Bevef and Spur Gear FEle Mg, SFawd assensbly.. Do mok Jase dhe Joading.
98): (9)_Move the: gear.assembiy-along the
(1) Place clutch assembly 0342 and shaft so the split gears are
bevel and spur gear 0336 on their centered on the brass gear of clutch
shafts. Load the split gear of 0342 assembly 0342,
two teeth and mesh with the spur (10) Tighten the screw in the clamp on
gear of 0336. gear 0330. Do not overtighten.
(2) Replace the retaining ring on the
clutch assembly shaft. m. Removal of Gear Train Assembly l
(3) Load gear 0329 (fig. 57) two teeth from Rf Subchassis (fig. 59-62). Remove ‘
and replace the kilocycle disk and the upper deck assembly (para 63) before :
gear 0329 on shaft 0331; mesh gear removing the gear train assembly from
0329 with the brass gear of clutch the rf subchassis. Remove the gear train
i sl RO RS S0TRRNY 38 S0 lows SR
MEGACY€_IS and KIL.O- N e P et AR
3 controls fcr a reading of ~ (4) Tighten the clamp (1y Sst the
n the frequency indicator. gear 0329. o CYCLE:
the crystal oscillator from (5) Replace frequency indicator M201 02300 o
ibchassis (para 65). (b above). . T (2) Remove
the cam guide bracket on 5 é<) Removal of Gears 0329 and 0330 (fig. ® gle rfs
3 : . emove
ralclaréllug; faecﬁlzgiiglggs' 32 ‘ (1) Loosen the clamp below gear 0329. the rea
' (2) Remove the kilocycle disk, gear (4) Unhook
0329. and the clamp from shaft 59).

0331
Ul e
T,

s s g
i engi J(Ha=H Yo
Ry R

ipigearsi03294and 0330 awayinom
gililocyele disk, -~

Piiiiiiii
H

thook the loading springs from slot.

ars 0329 and 0330 and separate (6) Unhook the first variable if. cam () U
e gears. rack springs (fig. 60). &
acement of Gears 0329 and 0330 (7) Remove all rf tuning coils and th
1d 58). transformers as follows: .1' Repl
lace gear 0330 against gear 0329 (a) Insert a small Phillips screw- (fig. 56 a
d hook the two loading springs in driver carefully into the two 1 P
e holes provided in the gears. holes in a coil or transformer L a
lace the assembly of gears 0329 can, and loosen the screws until - th
1d 0330 against the kilocycle disk they are free of the subchassis. @ P
ith the pin of gear 0330 through the (b) Withdraw the coil or transformer al
rk on the kilocycle disk (fig. 56). from the subchassis. ! ‘f’z
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(c) Mark the coils and transformers

(8)
9)

for identification.

Remove the tubes from the sub-
chassis.

Loosen the clamp screw for gear
0274 (fig. 60).

n. Replacement of Gear Train Assembly

(fig. 59-

62). Replace the gear train assem-

bly as follows:

(1)

Bring the rf subchassis into place
against the gear train assemblyas
follows:

(10) Slip the shaft for S201 out of the (a) Work the cam on shaft 0294

gear clamp. This can be done with through the oval hole in the front
v long-nosed pliers (fig. 60). of the rf chassis (fig. 60).

(1) Snselder the pilot lamp lesd from () Sip shatt 0295 through the oles

dicat le(;% the front panel in the shield plates in the rf sub-~
3 (fl.ca gg) on the iront b chassis (fig. 60).
ig. . . .

(12) Remove the two screws in the (¢) Guide the dial lamp lead and the
guide bracket that holds the flexi- lead to P206 through the holes in
ble coupling, which normally con- the front cam guide plate (fig.
nects between the ANT TRIM con- 56).
trol and capacitor C202 (fig. 59). (d) Slip shaft 0294 into the bearing
Slip the coupling through the hole at the rear of the chassis (fig.
in the front cam guide plate. 60).

(13) Remove the two cable clamps which 2) Re .

place and tighten the two screws
ggig :&f dée;?lczla.tgo ( fI;gzoth)o the front and nuts which secure the rf sub-

(14) Loosen the Oldham coupler on shaft g; 28561:) to the gear trainassembly

R L e | et 5. )t o .y = - :_‘_‘f_’* ,,,,,, ———
(vtf:g-) 60;? Paredon o sl - t W) Réplace and tigiiten fhetwoscrews

: ' in the mounting brackets on each

(15) gze;r;o(‘jr;iegthgofhaft guide from shaft side of the rf subchassis (fig. 61 .
y . and 62).
(16) if;ex;l:;e th(elefg\lgs sgic;onéio)variable Replace the retaining ring at the
a7 Rsmovegltll'l;e two Scre;rs f;om the rear bearing 9f shaft 0294 (fig. 60).
mounting brackets on each side of Rep}ace and tighten the four second
the rf subchassis (fig. 61 and 62). m{;agie éfd) cam guide mounting
(18) Remove the two gear assembly Slip the shaft guide on shaft 0295,
9 g:;‘;‘::gtzgriaiiﬁgg“ﬁﬁig; o Start the screws, center the shaft

rear of shaft 0294 (fig. 60) and slip

guide, and tighten the two screws
(fig. 60).

e it od: d. threreariveatmg.

- -(7) Slip the Oldham coupler on shaft v
(20) g:;zfzilg arxg;refrt;l; gesg:?ﬁﬁi gg;;s and tighten the setscrews (fig.
assembly as follows: (8) Slip the shaft for S201 into the o

(a) Guide the dial lamp lead and the
lead to P206 through the holes in
the front cam guide plate as the
chassis is pulled away (fig. 56).

(b) Slip shaft 0295 through the holes
f‘m 5 ney

ofi 5"%5'““ Illﬁ%‘.f‘

(c) Work the cam on shaft 0294
through the oval hole in the front
of the rf subchassis (fig. 60).

clamp for gear 0274 and tighten the
clamp screw (fig. 60). Do not over-
tighten,
(9) Bring the pilot lamp lead through
the hole provided in the front plate
and solder it to the lug above fre-

ing, :
connects between the ANT TRIM
control and capacitor C202 (fig.
59), through the hole in the front



C3z6 D294 G286
o297

0324

0327

KiILOCYCLES

0329

o3ie 0330
TM5820 - 334 — 35 - 87
0294 Shaft, 1st variable if. cam 0326 Gear, spur, 32-tooth
0296 and 0297 Gear assembly, antibacklash, 72-tooth 0327 Gear, spur, 36-tooth
0318 Gear, spur, 17-tooth 0329 and 0330 f.ear assembly, antibacklash, 90-tooth
0324 Gear, antibacklash, 100-tooth 0331 Shaft, kilocycles

Figure 58. Gear assembly, bottom view,
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Figure 61. Gear train assembly and rf subchassis, left view.



MOUNTING
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TM5820~ 334 -35-60

f subchassis, right view.

CATION

4l tuning systemiwhensvexthe =
withdrawn from the case for
ork the KILOCYCLESand
5S controls, and check for
ation.

Check for lackof lubri-

o OO TR,

Figure 62. Gear train assembly and

Section 1I. LUBRI

ot —vuricnifenkulest = Rencantiope,  coosamdhs
the mechanic
receiver is

servicing. W
MEGACYCL.

ease of oper

The only part of the receiver which re-
quires lubrication isthe mechanical tuning
system. The system is lubricated initially
at the factory and should be lubricated

= <

Caution: Never attémpt to lubricate the—

sealed vfo, regardless of possible noisy
operation during its tuning, or unstable
operation of the oscillator may result.

need is indicated by inspection or if @b- -
normal conditions or activities are en-
countered. It must be remembered that
overlubrication canoften cause more harm
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69. Cleaning

Loosen the 10-captive Allen-head
screws around the edge of the front panel,
and withdraw the receiver from its case
(para 60). Remove the three Phillips
screws from the gear cover plate (fig.
54) and remove the plate. Using a thin,
long-handled, medium-bristled brush
dipped in cleaning compound, remove all
dirt, oil, and grease fromthe gears, cams,
guide slots, and bearings. To gain access
to all the gear teeth while cleaning, ro-
tate the MEGACYCLES and KILOCYCLES
knobs. After dipping the brush in cleaning
compound, remove excess compound to
prevent drops from falling onto connecting
cables, wiring, or other electrical parts.
Use a clean, lint-free cloth moistened
with cleaning compound to remove grease
from gear plates and chassis. Thoroughly

wipe all parts with a clean, dry, lint-free
cloth before proceeding with lubrication,

Warning: Clean compound is flam-
mable and its fum are toxic. Do not use
near a flame and provide adequate ven-
tilation.

70. Lubrication

Lubricate the mechanical tuning system
as indicated in figure 63. The illustration
shows the upper deck assembly removed
from the receiver. To perform lubrica-
tion, remove the receiver from the case
(para 60) and remove the gear cover plate
(fig. 54). To apply oil to the bearings, dip
a length of wire into the oil to collect a
small drop at the end, and transfer the
oil to the bearing by touching the end of
the wire to the edge of the bearing. Avoid
the use of excessive amounts of oil. A

INTERVAL — LUBRICANT

6M MIL-l-644A CAMSHAFT AND GEAR-
SHAFT BEARINGS
= {OR 2 DROPS. OPERATE TO
\K SPREAD.
= 6M MIL-G-3278 SLUG RACK CAMS
CLEAN AND APPLY THIN FiLM
OIFO 3] Q ON EDGES.
0l B0} \
20009 T
& 00% o = 6M MIL-G-3278 TUNING MECHANISM GEARS
o @ - SR AN REMOVE EXCESS
0 ] 9 8888 2 Y I LUBRICANT'. OPERATE TO SPREAD.
(6 U
0000 P @
, 0O 0
888@ 0 o= > 6M MIL-G-3278 GUIDE SLOTS
2 40 A0 [ ° == CLEAN AND APPLY THIN FILM.
9@ A OPERATE TO SPREAD.

UPPER DECK ASSEMBLY
TOP VIEW
(DO NOT REMOVE FOR LUBRICATION)

CLEANING —SOLVENT,DRY-CLEANING,ONLY WILL BE USED
TO CLEAN PARTS. BEFORE LUBRICATING CLEAN SURFACES
OF PARTS WITH LINTLESS CLOTH LIGHTLY DAMPENED WITH
SOLVENT, DRY-CLEANING. DO NOT ALLOW CLEANING FLUID
TO GET ON OTHER PARTS OF RECEIVER.

LUBRICANTS

INTERVAL

MIL-L-644A-LUBRICATING-OIL,PRE
SERVATIVE ,SPECIAL. LOW
TEMPERATURE..

AERERE A [RTRAF TTAND,

1GH. TEMPERATURES.

—<
=
=

M~-6 MONTHS

INSTRUMENTS LOW 'AND 1 “““““““““““““““
‘ (R TRETRATRV g

TM5820-334+-35=611

Figure 63. Radio Receiver R=392/URR, lubrication.
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Section |1l. SYNCHRONIZING MECHANICAL TUNING SYSTEM

ing and Synchronizing Mechanical The KILOCYCLES dial should be between 71. Check
lectrical System -985 and -965. . and E
. ¢. Turn the MEGACYCLES control '
lowing procedures are used for ;) qpwige ‘until the stop is reached. The The fol
and synchronizing the mechanical  ypGACYCLES dial reading should be checking
?ﬁﬂ lgyﬂtﬂr “nﬁ“r‘a“g“:%nhs 22 dalitvay Betwoeernr 1 anclgE= . X wircd ealant
| out‘lme.awtdeiprocedurex fg)r“cnecl&- “““““““““ G UTUR S ME GA CY G LT § I S6RERST i i ity nough; ¢
iechanical and electr.lcal syn= counterclockwise until the stopis reached. ing the n
on and must be carried out in  Ty. MEGACYCLES dial reading shouldbe chronizati
given, otherwise the entir€ meé-  y.yryqy hetween 00 and 99. the order
ystem will be misaligned. Para- e. If the indications in a through d chanical s
thr:oggh 81 outline t.he procedure above are not obtained, procee dg ith graphs 76
onizing the mechanical andelec= .n. T2 P w ar.synchy
ggﬂq|u|ufanm1mmmm1n1mmmm1mmmm1n1mmnnnnnnnnnnnh%ﬁi.ﬁ%ﬁ.’. M "}Lj@ﬂﬁggﬂg!{f;
g Synchronization of Frequency 73. Checking Rf Cam Synchronization 72. Checkir
r Dial with MEGACYCLES ond Determine whether the rf cams are syn~ Indicat

(CLES Control Shaft Stops

chronized hyv.removing the. receiver from

readings listediin cator dial With the Gontrol indfcator to-eac G
following chart, —_ lows: the first column of the
“=tho-alcuan Tan a- Tarn Tierl LS F A0SR ostonly e, arsbalpe e stn oo the
“af‘vfetp:ﬁu mmam— s S o WS TR B SO eSS Ve e AU AT S OGN ats eem ) is T X
“a-slug or-can KILOCYCLES dial reading should.be-be- is at the top of its rise. I
1 from the top tween +015 and +035. ’ rack is more than 1/32 inc
n is required b. Turn the KILOCYCLES control slowly of its rise, synchronizatio
counterclockwise until the stop is reached. (para 77).
:cbl: if. 2ds‘1':::§é§l" ' Frequz::zi:lngdicamr Slug racks lstsxla;i:(:: if.. lstcw:.‘rii
%
Mc + Kc | 1-2 0.5-1 | 2-4 | 4-8 8-16 | 16-32
mce mce mc mc mc mc
» Top . Any - 075 Tox
' Any + 025 | Top | Top

03 + 025 Top

07 Any Top

07 + 025 Top Top

15 v 025 Top

31+ 025 Top
dial With_ the ~ 74. Checking Crystal Oscillator Bandswitch on the frequency indicator
of the position S401 Against Frequency Indicator Dial number under the pointer
receiver (fig. Check crystal oscillator bandswitch S401 indicator at the rear of the
e the same. If — by comparing the MEGACYCLES reading  64). The numbers should &
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the numbers are different, proceed to
paragraph 75.

75. Checking Vfo Against Frequency
Indicator Dial

Check the vfo against the frequency in-
dicator dial as follows:
a. Turn the KILOCYCLES control to

ey obtain a KILOCYCLES dial reading of 500.
The MEGACYCLES dial can be set to any
reading.

o b. Connect an antennato acalibrated re~

ceiver and bring the antenna near the vfo
tube of the receiver under test.

¢. Turn the VFO switch of the cali-
brated receiver to ON and set the BFO
PITCH control to 0. _

d. Set the calibrated receiver frequency
indicator dial to 2.955 kc. Adjust the KILO-
CYCLES control of the calibrated receiver
to obtain a zero beat with the receiver
under test.

e. If a zero beat is not obtained with a
slight adjustment of the KILOCYCLES con-
trol of the calibrated receiver, proceed
to paragraph 79.

76. Synchronizing Frequency Indicator Dial
with MEGACYCLES and KILOCYCLES
Control Shaft Stops

(fig. 56)

Adjust the frequency indicator dial with
the control shaft stops as follows:

a. Loosen the clamp on KILOCYCLES
frequency indicator dial bevel gear 0338.

b. Turn the KILOCYCLES control clock-
wise until the stop is reached.

c¢. Turn the indicator dial drums to
KILOCYCLES dial reading of +025. Tighten
the clamp on the dial bevel gear.

d. Loosen the clamp on MEGACYCLES
frequency indicator dial bevel gear 0337.

e. Turn the MEGACYCLES control
counterclockwise until the stop is reached.

POSITION INDICATOR

POINTER

CRYSTAL
OSCILLATOR
SWITCH
ADJUST

v401——T]

Ta0l

TMS820-334-35-63

), case removed.
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Figure 64. Receiver, rear viev



£, Turn the indicator dial drums to a
MEGACYCLES dial reading of slightly
below 00. The tips of the 99 should just
start to show. Tighten the clamp on the
dial bevel gear.

g. Turn the MEGACYCLES control
clockwise until the first detent position is
reached (approximately one-fourth turn).
The MEGACYCLES dial reading shouldbe
exactly 00.

h. If the MEGACYCLES dial does not
read exactly 00, loosen the clamp onbevel
gear 0327. Turn MEGACYCLESbevel gear
0337 to a MEGACYCLES dial reading of
exactly 00. Tighten the clamp on 0327.

77. Synchronizing Camshafts

Adjust the camshafts as follows:

a. Remove the upper deck assembly
from the receiver (para 63).

b. Set the MEGACYCLES and KILO-
CYCLES controls for a frequency indi-
cator reading of 02 000.

c. Loosen clamp A (fig. 59). Rotate the
0.5~ to 1.0-mc rf cam until the holein the
rear cam is aligned with the alignment
mark on the rear cam guide plate (fig.
65). Tighten clamp A.

d. Loosen clamp B (fig. 59). Rotate the
1.0~ to 2.0-mc rf cam until the hole in the

i. Loosen clamp G (fig. 59). Rotate the
9- to 18-mc first variable if, camuntil the
hole in the rear cam is aligned with the
alignment mark on the rear cam guide
plate (fig. 65). Tighten clamp G.

j. Turn the KILOCYCLES dial fully
counterclockwise.

k. Loosen clamp H (fig. 61). Set the
small (first variable if.) canrackcam (fig.
60) so that it is almost at the top of its
rise. Tighten clamp H. Check the position
of the cam when the KILOCYCLES control
is at the extreme clockwise position. The
cam should be almost at the bottom of its
rise,.

78. Synchronizing Crystal Oscillator
Bandswitch $401
(fig. 57 and 64)

The crystal oscillator bandswitch should
be synchronized as follows:

a. Loosen the setscrews on the crystal
oscillator Oldham coupler under the rf
chassis (fig. 57).

b. Set the MEGACYCLES control to a
MEGACYCLES dial reading of 00.

c. Turn the crystal oscillator switch
adjust shaft (screwdriver adjustment) at
the rear of the crystal unit (fig. 64) and
set the drum dial of the position indicator

,,,,, i;:!
1 Ml ) ﬁﬂ
e a i ea il SEal 1ened::v ;

mark on the rear cam guideplate (fig. 65) (HgEo3)i |

Tighten clamp C.

f. Loosen clamp D (fig. 59). Rotate the
4.0~ to 8.0-mc rf cam until the hole in the
rear cam is aligned with the alignment
mark on the rear cam guide plate (fig. 65).
Tighten clamp D.

g. Loosen clamp E (fig. 59). Rotate the
until the hole in
ith the ali,

Synchronize the vfo tuning shaft as fol-
lows: ‘ *®
a. Turn on the receiver and allow it suf-
ficient time to warm up.
b. Loosen the clamp on the side of the L
Oldham coupler that is closest tothe front
panel so that the vfo tuning shaft may turn
freely.

t6'132,0-mce"riicam un

the rear cam is aligned with thé alignment
mark on the rear cam guide plate (fig. 65).
Tighten clamp F.
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rotate the KILOCYCLES control clock-
wise, starting from its lowest frequency
setting, until a rush of background noise



2-4MC REAR CAM 8-16 MC
R—F CAM GUIDE PLATE R-
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R—F CAM MARKS R-F
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"0 INCREASE FREQUENCY. TM5820-334-35-62

Figure 65. Rf and if. cams, rear view (synchronized at ¥ mc).

‘the headset. Adjust the KILO- rf bandswitch shaft and turn the shaft to
sontrol for maximum noise. set the switch contacts so that the 0.5- to
the reading of the last three 1.0-mc coils are connected into the cir-
e frequency indicator dial. cuit as indicated by a continuity measure-

he AGC switch to CAL, andthe ment between E201 and pin 3 of Z201
h to ON. Set the BFO PITCH (fig. 43 and 44).

0, and set the frequency indi- c. Tighten the clamp on gear 0274 onthe
reading at the nearest 100-kc rf bandswitch shaft.
. reading noted in e above. d. Turn the MEGACYCLES control

- the vfo shaft slightly by hand through its range. The rf bandswitch

at-ig-obtained, if sTow s sroahanld.reone hetween (0 and 1_1.and 2. 3

to turn the vfo shaft more- and 4, 7

rn in either direction to ob- rf bandswitch does not move between the
at. bands indicated, synchronization of the
Geneva system and overtravel coupler

(para 81) is necessary.

ind Synchronizing Six-Posi-

ndswitch 5201 81. Checking and Synchronizing Geneva
System and Overtravel Coupler
- upper deck assembly (para (fig. 66)

ed as follows: a. Turn the MEGACYCLES control

MEGACYCLES control to a through its range. The rf bandswitch shaft
S dial reading of 00. should turn between bands 0 and 1, 1 and

he clamp on gear 0274 onthe 2, 3 and 4, 7 and 8, and 15 and 16 mc.
m

fffff 7-and 8--and 15 and-16.mc..If the——

| ‘ \ l
INPIAETR

L

v

2MC ‘
FCAM

is heard ir
CYCLES «

e. Note -
digits on th

f. Turn t
BFO switc
control to
cator dial
point to the
8. Adjus
until a-zero i
be necessary
than 1 full tu
tain a zero be

80. Checking
tion Rf B

(fig. 66)

Remove the
63) and proce
a. Set the
MEGACYCLE

b. Loosen t



0295

0350

o272 0273 0274
TM5820-334-35-64

0295 Shaft, crystal switch

0272 Geneva system
0350 Gear, spur, 16-tooth

0273 Gear, spur, 8-tooth
0274 Gear, spur, 24-tooth

Figure 66. Geneva system and overtravel coupler.

........... g if, efter choaking thesymabranization . (3) Turn shaft 0295 until the Geneva

L R

of the frequency indicater (& above), the
movement of bandswitch shaft 0295 does
not take place between the proper bands,
proceed as follows with the synchroniza-
tion of the Geneva system and overtravel
coupler:

(1) Turn the MEGACYCLES control
counterclockwise until the stop is
reached (below 00 mc).

(2) Loosen the clamp for gear 0347
(fig. 62).

sysiera and ovezrtravel coupier
0272 reaches its stop in the clock-
wise (0272 viewed from rear of
rf subchassis) direction. '

(4) Tighten gear clamp 0347 (fig. 62).

c. This adjustment may affect syn-
chronization of crystal oscillator band-
switch S401 and rf bandswitch S201. Check
the synchronization of these systems as
given in paragraphs 74 and 80.

Section IV. ALIGNMENT

82. Test Equipment and Special Tools
Required for Alignment

The following test equipment and special
tools are required for alignment of Radio
Receiver R-392/URR.
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Item Technical manual

R. F. Signal Generator AN/URM- | TM 11-5551
25

Multimeter, Meter ME-26/U

Alignment tool (insulated)

TM 11-6625-200-12
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tion in gain may result,

a. Disconnect the antenna from the re-
ceiver input.

b. Set the AGC switch to ON.

c. Set the RF GAIN SQUELCH THRESH
control fully clockwise,

d. Adjust meterzero potentiometer
R622 (fig. 35) on the lower deck assembly
to obtain a zero reading on the CARRIER
LEVEL meter.

84. Alignment of 455-Kc If. Stages

a. Allow at least a 5-minute warmup
time for the receiver and the AN/URM-25.

b. Connect the AN/URM-25 output lead
through a 0.05-uf capacitor to J510 or pin
5 of vfo-mixer V801 (fig. 41). Set the
AN/URM-25 modulation control for un-
modulated output. To avoid removing a
subchassis when a voltage is to be meas-
ured or when a signal is to be injected at
a tube socket pin that does not have a test
point, remove the tube, wrap 1 turn of a
short, thin, insulated wire, with both ends
bared, around the desired pin, and replace
the tube. Connection for measurement or
signal injection can then be made through
the exposed end of the wire.

c. Connect the ME-26/U to test jack
J615 (fig. 35). The voltage measured is
developed across diode-load resistor R605
and is negative with respect to ground.

d, Make the following settings on the
R-392/URR:

(1) BAND WIDTH switch to 2 KC.

(2) RF GAIN SQUELCH THRESH con-
trol fully clockwise.

(3) BFO switch to OFF,

(4) Function switch to NORMAL.

(5) AGC switch to OFF,

e. Set the AN/URM-25 frequency to 455
kc and advance its signal output until an
indication is obtained on the ME-26/U.
Perform the adjustments described inf
below. If no indication is obtained, per-
form the following steps to obtain an ap-
proximate alignment before proceeding:

(1) Set the AN/URM-25 to 455 kc at
maximum output., Turn the BAND

rnhn:
n b

If output 1ndlcat10n is obtamed
adjust the slugs of transformers
T505, T504, T503, T502, and T501
(fig. 39), in that order, for a peak
indication on the ME~26/U. Setthe
BAND WIDTH switch to 4 KC, and
readjust the slugs for peak output.
Repeat the adjustments with the
BAND WIDTH switch at 2 KC,
After completing the adjustments,
perform the procedure described
in f below.

(2) The following procedure isre-
quired when the slugs have been
displaced too far from their normal
positions within the transformers.

(a) Set the BAND WIDTH switch at
2 KC and the AN/URM-~25 to 455
kec. Connect the AN/URM-25 out-
put to pin 1 of tube V505, Adjust
the slugs of transformer T505
for peak output.

(b) Apply the 455-kc signal to pin
1 of tube V504, and adjust the
slugs of transformer T504 for
peak output.

(c) Apply the procedure described
in (@) and (b) above to remain-
ing tubes and transformers, in
the following order: tube V503,
transformer T503; tube V502,
transformer T502; tube V501,
transformer T501. Proceed with
the next step in f below.

f, During alignment, continually adjust
the attenuator of the AN/URM-25 to main-
tain the indication on the ME-26/U below
3 volts, Connect the AN/URM-25 to pin
5 of V801 and adjust the slugs of trans-
formers T601 (fig. 35), T505, T504, T503,
and T502 (fig. 39), in that order, for peak
indication on the ME-26/U. Repeat these
adjustments until no further increase in
output is noticeable on the ME-26/U.

g. Turn the BAND WIDTH switch from
2 KC to 8 KC. Adjust the slugs of trans-
former T501 for a peak indication on the
ME-26/U. Repeat the adjustment of these
slugs until no further increase is noted.
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h. Connect the AN/URM-25 to recep-
tacle J510. Adjust the AN/URM-25 output
for between 75 and 100 microvolts (un-
modulated).

i. Set bias adjust R532 (cathode of fifth
if. amplifier V505) (fig. 64) for a maximum
indication on the ME-26/U. Adjust varia~-
ble resistor R521 (fig. 40) for an indica-
tion of approximately 2.5 volts onthe ME-
26/U.

j. Repeat procedures in f and g above.

k. Adjust the AN/URM-~25 output for 300
microvolts (unmodulated). Set the AGC
switch at ON. Adjust capacitor C634 (fig.
36) for a peak indication on the CARRIER
LEVEL meter,

Note. Remove the lower deck assembly (para 62)
to adjust C634 and R521.

85. Alignment of Second Crystal Oscillator
(fig. 47 and 64)

a. Connect the ME-26/U to test jack
J615 (fig. 35). The voltage measured is
negative with respect to ground.

b. Set the controls on the receiver as
follows:

(1) BAND WIDTH switch to 2 KC.

(2) RF GAIN SQUELCH THRESH con-
trol fully clockwise.

(3) BFO switch to OFF. . -

(4) Function switch to NORMAL.

(5) AGC switch to OFF.

c. Adjust the AN/URM-25 to provide
an unmodulated signal at 31,500 kc. Set
the receiver to 31,500 kc. Adjust the
KILOCYCLES control slightly for a peak
indication on the ME-26/U. If the crystal
oscillator is to be aligned on all bands,
set trimmer capacitor C435 for one-half

NN jii]

(3) Adjust the trimmer capacitors
listed in the right-hand column for
a peak indication on the ME-26/U.

Adjust trimmer (fig. 65) for
Frequency (kc¢) maximum indication on
ME-26/U

30,500 C436
29,500 C437
28,500 C438
27,500 C439
26,500 C440
25,500 C441
24,500 C442
23,500 C444
22,500 C446-
21,500 C448
20,500 C450
19,500 C452
18,500 C454
17,500 C424
16,500 C456
15,500 C422
14,500 C432
13,500 C430
12,500 C418
11,500 C420
10,500 C428

9,500 C416

8,500 C426

(51 AG!C switch to OFF

i

,,,,,, ﬁﬁﬁfﬁfﬁé? u""'

86. Alignment of First Crystal Oscillator
(fig. 47 and 64)

a. Connect the ME-26/U to test jack
J615 (fig. 35). The voltage measured is
negative with respect to ground.

b. Set the controls on the receiver as
follows:

(1) BAND WIDTH switch to 2 KC.

(2) RF GAIN SQUELCH THRESH con- |

trol fully clockwise.
(3) BFO switch to OFF.
(4) Function switch to NORMAL.

—

.-b'

A

i féé%‘““Adfﬁ% i

d. Align the*

p »
he other bands as shown in the chart in

3) below.

(i) Set*tde: ANJULRME2S
to the frequency given in.the left-
hand column.

(2) Adjust the KILOCYCLES control
slightly for a peakindicationonthe
ME-26/U.

14

5: and -receiver:

=Y '=LEs:!!escsn Foluslightlyifora peak-1
cation on the ME-26/U, If the crystal os-
cﬂlator is to be ahgned on alI bands set

pacltance (screw slot pomtmg toward the
rear of the receiver) and adjust the slug
in transformer T401 for a peak indication
on the ME-26/U.

d. Align the trimmer capacitors for the




other bands as shown in the chart in (3) 1226 (fig. 67) for a peak indication on the
below. ME-26/U.

Ve sanoeed, Detivile AT RN 7 s At aetpua . L S OoEEh A ST G RALOUS e

~

to- the: frequency given in the left-
hand column.

(2) Adjust the KILOCYCLES control
slightly for a peak indication on
the ME-26/U,

e et o cpaien 1013 (15, 99 nd ke the folloving set-
a peak indication on the ME~26/U, g(l) BAND WIDTH .switch to 2 KC.
(2) RF GAIN SQUELCH THRESH con-
Adjust trimmer (fig. 65) for trol fully clockwise. @
Frequency maxin;;gx_;nsd/i‘;:ation on (3) BFO SWitCh tO OFF.
(4) Function switch to NORMAL.
7,500 C412 (5) AGC switch to OFF.
3,200 i b. Connect the AN/URM-25 through a
4,500 C408 0.05-uf capacitor to the control grid (pin
1) of first mixer V203 (fig. 43).
c. Set the KILOCYCLES control for a
KILOCYCLES dial reading of 500. Do not
, Alignment of Second Variable If. change this setting during the alignment
Amplifier procedure.
d. Set the MEGACYCLES control for a
. Comnect g;iml:’éE('ﬁzg“/ gs)between test  MEGACYCLES dial eading of 0L
' L o o e. Set the AN/URM-25 to 9.5 mc.
gg;\’[/allj{;R?he following settings on the Throughout this procedure, adjustthe AN/
: : . URM-25 attenuator to maintain an indica- —
g; ggN(?An‘g%%%ngt;}ﬁRthé CES_’ tion of less than 3 volts on the ME~26/U.
trol fully clockwise. - f. Adjust the slugs of coils 1221, L222,
(3) BFO switch to OFF: and L223 (fig. 67) for a peak indication on
(4) Function switch to NORMAL. the NéEe;ztg/ S EGAC CLES dial reading
(5) AGC switch to OFF. o e Y al readingto
. Connect the AN/URM-25 through a ’
5-uf capacitor to the control grid (pin &, Asfdt the AN/URM-25 to 17.5 mc.
of second mixer V204 (fig. 43). Set - just trlmme:r capacitors q279’
. AN/URM-25 modulation control for 0273’ and C276 (fig. 67) for a peak indi~
modulated output. cation on the ME-26/U. . : b
. Set the MEGACYCLES control to a j. Repeat the procedures in d through /
:GACYCLES dial reading of 01. above. until “gqfé‘r;gﬁg Increasecanbeob-
. Set the KILOCYCLES control to a athec on the Mh-26/L. {
PoscjeffhléEzb?}%}Rﬁfglsngoozf.Sl)orgl.c. 89. Alignment of Rf Stages
. Adjust trimmer capacitors C281, . a. Connect the ME-26/U between test
84, and C287 (fig. 67) for a peak indi- jack J615 and ground (fig. 35).
ion on the ME-26/U., Adjust the atten- b. Make the following settings on the
or on the AN/URM-25 to maintain the R-392/URR:
,-26/U indication at less than 3 volts. (1) BAND WIDTH switch to 2 KC.
. Set the KILOCYCLES control to a (2) RF GAIN SQUELCH THRESH con-~
LOCYCLES dial reading of 900. trol fully clockwise,
. Set the AN/URM-25 to 2.1 mc. (3) BFO switch to OFF.
. Adjust the slugs of L224, 1225, and (4) Function switch to NORMAL.,
SN—

above untill no- further increase: can be-
obtained on the ME-26/U.

88. Alignment of First Variable If. Amplifier
a. Connect the ME-26/U to test jack
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IST AND 2D
XTAL 0SC OUTPUT
3 ‘ ‘
S
POSITION
INDICATOR Tao0l T402
(32 -POSITION SWITGH) 0 o)
12.6 M 34 MC
NUMBERS REPRESENT BANDS FROM O TO 3i IST XTAL 0SC (31-32MC)
BACK
2D XTAL OSC ®, ®@a
4-11 3-6-15 19 23 27 31 N
~ »
OO0O000 06 S 4
/
o 4 B 22 26 30 O :\\ o281~ /czeall
OO0 4 = | . ®
01219 513 7-17 21 25 29 O O l\Lzzg/ L2205//1 ¢
OO0 = 2 N | MixER
g e 2o 24 28 O O 2,900KC™ l AND
{1, 100KG) VFO
elelelelele gl ||
Lazoe/ |
© [ -
——-\ E204 |
2,100KG
{1,900KC)
9.5MC
,,,,,,,, (1.5MC} |7 GMC . 8. BMC @ 4 4MC
| -8zl6 2 62847 £ s
( - [
O] | \)\\ ~ || < | - | | ‘ 2D
| Lees ) L220 | | L Wl botaie V1 w2z 1) s | RF
| O I /O Il o lI/,O |l/,o ‘I,/O ‘I/’O I‘
I ce7s l rcz4a2 ll’ cess | FTc2se | }’ c233 1" ce27 |pcezo | g
| © | i I =
| [ [ | | H |
I1ST ~ E202 N \4 ~4 < ~ ~ 1ST
MIXER : L2z | | e 11 Lo | lI Lan | : Lzio 1! 208 ‘l|| 209 1 RF
O - -l
L~ | O] O DO L o Il o |-
| L L I |
| cero | Foais |Feae | e | | c306 I c204 ‘:/c o7 |
© 1 | | |
I N 52012 ~ | ~J! Q\Ji ~Jl U ~l ANT
I oLez ) | t%)e | L239 1! L20431|| Lz3c73W4|| Lzol “|| L202 |
1 0 1 : ocary ocxi) ol 0 1 0 ! e
» - - &) 9 - e
v | L | L ie a li5ss L334 L % l
17.5MC 30.4MC 15.2MC 7.6MC 3.8MC L95MC 1.9MC
(7.5MC)
NOTES:
|.CIRGLED NUMBERS INDICATE SEQUENCE OF ALIGNMENT.
2 WHEN ONLY ONE FREQUENCY 1S GIVEN,RECEIVER AND

SIGNAL GENERATOR ARE TUNED TO SAME FREQUENCY.
3.WHERE TWO FREQUENCIES ARE GIVEN FREQUENGY iN
PARENTHESES 'S RECEIVER FREQU
4,SUBSCRIPT A INDICATES FIRST TWO DlGITS OF FREQUENCY
INDICATOR TO CORRESPOND WITH NUMBER ABOVE TRIMMER.
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(5) AGC switch to OFF. is tuned to the lower frequency indicated

(6) ANT TRIM control to 0. in the chart for that set of tuned circuits.

c. Connect the AN/URM-25 through a Adjust the trimmer capacitors while the
50-uuf capacitor to points in the order receiver is tuned to the higher frequency.
listed in column 7 of the chart in i below. Adjust the slugs of a set of tuned circuits
d. Set the MEGACYCLES and KILO- listed in column 5 to obtain a peak indi-
CYCLES controls to indicate (on the fre- cation on the ME-26/U. After changmgthe
quency 1nd1cator) the d1g1ts in columns 2 frequency settmgs of the recelver and the

-av o v:l;“']‘!.-ﬁl'llx.'r 1.Ca
4 Eun_ed clrc t!lllllfl‘““f

»n the 11sted in column 4, To obtam the exact column 6 to obtain a peak indication ¢
TehTes DEERCHeTREFC T T gt AUSIENA L ac M D AS ATy ik et v S0 s L RS
bugh heles in the top of the & 25 "tuning control for a peak indicaticn on accessible thr
hey are adjusted by using the. ME-26/U. Do not depend upon the cal- shield cans; t
ignment tool. ibration of the AN/URM-25, the insulated al
e e DOMIRE She pirosadung,. ISt SROAN g E e
]-ufstmen oS lf'\r each S:t of URM-25 attenuaior to maintair an indica- fr nlepea"c: lad
by O age s notices tion of less than 3 volts on the ME-26/U, . S-S 107 2
i : g. Refer to figure 67 for location of rf

el b tsamrowan T T E %n_-“&tx&gy{au@gf@;j,@?ﬁ%% a0y %_“.a_,g u..@o"gggnfgmc

! H 1]

|
ﬂh‘H

[N IHH\HH\HHH Il \\\H\HH\HHH\H\H\H\ L1 \.l

Il HIIHHIIIII||||H‘||||||||H|||4||||||||l|l||
(00N, | i
nSignal generator eonnection=. ~ Setnof #¢6i ? ES ||| for peak out- [rcapacitors.fo
(prellmlna.ry alignment-only)-: A control settingl; ‘[ put.- eak output
56Qun
950 950 ” C249
pin 1 V201 . i C227
ANT post'E101 I C204
Pin 1, V202; 1-2 mc 01 100 1,100 L216
pin 1, V201; L209
ANT post E101 b 1202
Pin 1, V201; 01 900 1,900 C252
pin 1, V201; C230
ANT post E101 . Cc207
Pin 1, V202; i 2-4 me 02 200 2,200 L217
pin 1, V201; ’ L210
ANT post E101 L234
L237
Pin 1, V202; 03 800 3,800 C255
pin 1, V201; C233
ANT post E101 ((:3304
306
Pin 1, V202; 4-8 mc¢ 04 400 4,400 L218
pin 1, V201; L211
ANT post E101 L235
L1238
Pin 1, V202; 07. 600 7,600 C258
pin 1, V201; C236
ANT post E101 C311
C313
~—

w7



Rf stage alignment

1 2 3 4 5 6 7
——
Signal generator i 5 :
Set of 1f coils MEGACYCLES |KILOCYCLES | froquency (twne | for souk aee | ooiacitors for | Signal generator connection
control setting |control setting {or peak output) put. peek output (preliminary alignment only)
c
8-16 mc 08 800 8,800 L219 Pin 1, V202;
L1212 pin 1, V201;
L236 ANT post E101
L239
15 200 15,200 C261 Pin 1, V202;
C239 pin 1, V201;
C317 ANT post E101
C319
16-32 mc 17 600 17,600 L.220 Pin 1, V202;
L213 pin 1, V201;
L206 ANT post E101
' 30 400 30,400 C264 Pin 1, V202;
C242 pin 1, V201;
C219 ANT post E101

90. Calibration of Bfo

a. Connect a headset to an AUDIO re-
ceptacle on the R-392/URR.

B ST ilee %GO swiilch O O,

c. Set the MEGACYCLES and KILO--
CYCLES controls to recewe an unmodu~

IR EM o E ordtmie S oo aenaaln indicnfion anthe

91. Adjustment of Calibration Oscillator

a. Connect a headset to an AUDIO re-
cegiaele on the B-302/1IBR.

b. Make the following settings on the
R-392/URR:

"'tch to NORMAL,

CARRIERIEEVEL meter._

e: Set the BAND WIDTH"switch te 2 KC?

f. Turn the BFO switch to ON.

g. Set the BFO PITCH control to 0.

h. If a zero beat is obtained when the
BFO PITCH control is on or close to 0
(within one-half division), alignment of the
bfo is not required. If a zero beat is not
obtained within one~half division of 0 on
the BFO PITCH control, proceed with the
alignment as follows:

(1) Remove the lower deck assembly
from the receiver (para 62). Con-
nect plugs P113 to J613, P810 to
J510, P112 to J612, and P111 to
J611 (fig. 53). Do notuse extension
cables,

(2) Tune the receiver as described in
b through g above.

(3) Adjust the slug of T602 (fig. 40) to
obtain a zero beat with the BFO
PITCH control at 0.

(4) Reassemble the lower deck assem-
bly (para 62).
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@AF GAIN- omirol futliy’ BrockwAse.

(5) BAND WIDTH switch to 2 KC.

(6) BFO switch to ON and BFO PITCH
to 0.

c. Unlock the KILOCYCLES control
Tune in station WWV at 5, or 10 mc,
whichever is stronger.

d. Adjust ANT TRIM control for maxi-
mum indication on the CARRIER LEVEL
meter.

e. Adjust the KILOCYCLES control for
a zero beat, Make this adjustment when
WWYV is unmodulated to avoid a zero
beat with a sideband.

f. If the last three digits on the frequency
indicator dial are not exactly 000, turnthe
DIAL ZERO control completely clockwise
and adjust the KILOCYCLES control for
an exact 000,

g. Set the AGC switch to CAL. No beat
note should be heard. If a beat note is
heard, adjust trimmer capacitor C706 (fig.
50) for a zero beat. Do not turn the BFO
PITCH control during this adjustment.



CHAPTER 4
FOURTH ECHELON TESTING PROCEDURES

92. General

a. Testing procedures are prepared for
use by Signal Field Maintenance Shops and
Signal Service Organizations responsible
for fourth echelon maintenance to deter-
mlne the acceptab111tv of repaired sm'nal

Nomenclature

Federal stock No.

Technical manual

RF Signal Generator
AN/URM-25F,

Output Meter TS~
585B/U.

Electronic Multimeter

1 step,
e Test

oo

specific "equlrements that repalre

gn
equipment must meet before it is returned

to the using organization. The procedures
may also be used as a guide for testing
equipment repaired at third echelon if the
proper tools and test equipment are avail-
able, A summary of the performance
standards is given in paragraph 103.

b. Each test depends on the preceding
one for certain operating procedures and
_whe,ge.*m a,!;\leﬁwjan

: 13#505‘7&/‘1;(_—‘- .

1tﬁgpuj_nmegt,.calsw

382 (*)/U&,
Spectrum Analyzer
TS-723A/U.
Electronic Equipment
Maintenance Kit
MK-288/URM.
Electronic Voltmeter
ME-30(*)/U",
Electromagnetic
Shielding Enclo-
sure MX-1761/G
(or equivalent).

6625~570-5719

6625-244-0501

6625-243-0562

5625-122-5094 -

6625-668-9418

6625-557-5716

6625-669-0742

4940~-542~0002

TM 11-5551E

TM 11-5017

TM 11-5511

Mul1-2684A

~TM 11-5097

TB SIG 319

TM 11-5132

None

alndicates TS-382A/U, TS-382B/U, TS-382D/U, T8-382E/U

bidicates ME—30A/U and ME—30B/U,

F—

___h. Matarieln.gnd Othor Houins

Technical

Nomenclature
reference

,fii,")
l|i 2

rng nt nontrol

Do not vary the sequence. For eac
perform all actions requ.lred in th

sotfinde.

!
sigtfe Y
gl
il i M|i| il
pmentill . EJH’ﬁi il
ﬁu’ﬁ@m ' et g L0
i " @ablé AsEembIY &
CX-1597/U2 (power .
juipment, materials, and other cable). All test e
i f; the test or bath equipment :
required to perform the tests Electrical plug con- | 5935-511-6537 | None quipment -
s section are listed in the fol- nectorb-d J‘ given in thi
rts. and M————allthorlze—dwunder —————————————— 53! ':«%*a;hnrm ,,,,,,,,,,,,,, TR a0 b Brad B N ..Jowing cha
‘ (11-17) TA-1

NI

lures are performed w1th other

equipment, an allowance must
or any test connection or test
1t may differ from those given
st procedures.

Fquipment,

not available.

Power Cable Assembly CX~—1597/U in not available.
dAny insulated, stranded, copper conductor, hookup wire; # 20

AWG is suitable,

8Used to connect Radio Receiver R—392/URR to a power source
but not authorized under TA 11-100(11-17).

bRepnlr part item for Radio Set AN/GRC~19 authorized stockage
at third through fifth echelon. Required to fabricate power cable if
Electrical Special Purpose Power Cable Assembly CX-1597/U is

CRequired to fabricate power cable if Electrical Special Purpose
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results th
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a. Test .



94. Special Test Facilities

tests (except the operational tests (para
102)) should be conducted in a well-
shielded room. Electromagnetic Shielding
Enclosure MX-1761/G, listed in the chart
in paragraph 93a, or its equivalent, is
suitable.

b. A primary source of dc power capable
of supplying 3 amperes at 28 volts is re-
quired to power the receiver for the tests.
The power source output voltage must be
free from any fluctuations or interference;
therefore, no other equipment should be
operated from the power source used to

may be used.

c. A special-purpose cable assembly is
required to connect Radio Receiver R-

392/URR to a power source., Electrical

Special Purpose Cable Assembly CX-
1597/U, designed for this purpose, may
be used if available, or a suitable cable
assembly may be fabricated by use of the
connector and electrical power cable (or
equivalent) listed in the chart inparagraph
93b. A wiring diagram of the power cable
assembly is given in figure 68.

ELECTRICAL PLUG CONNECTOR
(AMPHENOL TYPE 164-4FS)

oH 8 @
F c
®@ 0@

j—— JUMPER

ELECTRICAL POWER CABLE
WD-10/U OR EQUIVALENT
(WIRE NOT SMALLER THAN NO. |6 AWG)

TM5820-334-35-68

Figure 68. Power cable assembly wiring diagram.
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e}
BINDING POST |

TEST TRANSMITTER (NOTE 2)
{NOTE I}

POWER INPUT—
TRANS CONT

DYNAMIC

LOUDSPEAKER
LS-166/U
NOTES:

. IF A TEST TRANSMITTER IS USED AS THE TEST
SIGNAL SOURCE, IT SHOULD BE LOCATED AT
LEAST 100 FEET FROM THE RECEIVER.

. A SUITABLE ANTENNA SHOULD BE CONNECTED
TO THE RECEIVER [ANT] BINDING POST. IF THE
TEST TRANSMITTER IS USED AS THE TEST
SIGNAL SOURCE, A PIECE OF HOOK-UP WIRE
APPROXIMATELY THREE (3) FEET LONG WiLL
SUFFICE.

THIS TEST SHOULD NOT BE CONDUCTED IN
THE SCREEN ROOM.

146

RAD!O RECEIVER
R-392/URR

BRAID (=) (GRD)

TO 28 VOLT DC
POWER SOURCE
—_

BLACK (+)

ELECTRICAL SPECIAL
PURPOSE CABLE ASSEMBLY

cCX-1597/U
{OR EQUIVALENT) TM5820-334-35-75

Figure 75, Operational test.
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103. Summary of Performance Standards range data in a manner similar to that
Personnel may find it convenient to ar- shown below.

-

Performance Standard
. AM SENSITIVITY
.5-0.999 mc 9 uv or less
.0-1.999 mc 7 uv or less
.0-2.999 mc 10 uv or less
.0-4.999 mc 9 uv or less
.0-8.999 mc 6 uv or less

.0-32 mc¢ 5 uv or less

-

2. ENSITIVITY
-0.999 mc 4 uv or less
-2.0 mc 3 uv or less

»

I

M
0
b. 1
2
3
5
9

o ¥

IS

S
.9
.0

()



COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS

ABCD

—— gy ROSSE..

T e
; T
LYOLENANG!
MULTIPLIER

SECOND SIGNIFICANT
FIGURE

FIRST SIGNIFICANT FIGURE

Double Width Signifies
BAND A— Wire-wound Resistor

—

ABLE
BAND C BAND D*
" RESISTANCE
R MULTIPLIER COLOR T(eé:(R:Q:‘E)E
K 1
/N 10
> 100
GE 1,000
W 10,000 SILVER * 10
N 100,000 GOLD + 5
E 1,000,000
R 0.01
r 0.1
! CODING
BAND
A B C D*
ORANGE slue | Jeotp | | coLp
3 6 X0.1 +5%
3.6 Ohms

=+ 5 percent

STD-R2

he resistor is not Mil-Std.

or code markings.

WIREWOUND-TYPE RESISTORS

TOLERANCE

MULTIPLIER

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FiGURE

Equal Width Band

BAND A_—Signiﬁes Composition-Type
COLOR CODE T
BAND A BAND B
FIRST T SEconND
COLOR SIGNIFICANT COLOR SIGNIFICANT coLc
FIGURE FIGURE
BLACK 0 BLACK 0 BLAC
BROWN 1 BROWN 1 BROV
RED '2 RED 2 REC
ORANGE 3 ORANGE 3 ORAN
YELLOW 4 YELLOW 4 YELLG
GREEN 5 GREEN 5 GREE
BLUE 3 BLUE 6 BLU
PURPLE 7 PURPLE 7
{VIOLET) (VIOLET)
GRAY 8 ' GRAY 8 SILVI
WHITE 9 WHITE ? Gol
EXAMPLES OF COLOI!
BAND
A B C D*
O ORANGE | | WHITE RED SILVER B E{

3 9

NOMINAL RESISTANCE
RESISTANCE TOLERANCE

X100 =+=10%
3,900 Ohms

=+ 10 percent

*|f Band D is omitted, the resistor tolerance is =20%, and |

Figure 76. MIL -STD resistor co



150

This page left blank intentionally.



COLOR CODE MARKING FOR MILITARY STANDARD CAPAC

GROUP |

(1]
—MIL IDENTIFIER (BLACK DOT)

- 1ST SIGNIFICANY. 7 IGURE=—-

20 SIGNIFICANT FIGURE
i-\

CAPACITANCE TOLERANCE
CHARACTERISTIC

INDICATOR
METHOD B

ER-DIELECTRIC

neral Purpose) Style CK

RATURE RANGE AND
JE-TEMPERATURE LIMIT
SIGNIFICANT FIGURE
) SIGNIFICANT FIGURE
" MULTIPLIER

CAPACITANCE TOLERANCE

MULTIPLIER

{YELLOW DOT}

MIL IDENTIFIER O
_I'(VELLOW ooT)

[

RADIAL LEAD

FEED-THROUGH

mperature Compensating) Style CC

RATURE COEFFICIENT
SIGNIFICANT FIGURE

D SIGNIFICANT FIGURE

- MULTIPLIER

{ CAPACITANCE TOLERANCE

MIL IDENTIFIER

[—(BLACK oom)

|

RADIAL LEAD

MIL IDENTIFIER

s ssmmIPILANL g

20 SIGNIFICANT F

INDICATOR
METHOO A
—— ) MULTIPLIER
CAPACITANCE TOLER
i CHARACTERISTIC
e’
MULTIPLIER

GLASS-DIELECTRIC, GLASS C.

TEMPERATURE RANGE AND
VOLTAGE~TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

APACITANCE TOLERANC

O
i

STAL

r-—uu. |D[nnrlza {SILVER DOT)

Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB .

cy

MIL IDENTIFIER (BLAC

= - ...:_.—_i ST SIGNIFICANT FIGURE . r (1% 4 llnllltlﬂillllntlﬂ

‘={ Hzo ,.t.._::cm Fioure fi_‘

MULTIPLIER
CAPACITANCE TOLERANCE
CHARACTERISTIC

FRONT

OPERATING TEMPERATURE
l— VIBRATION GRADE

9595

REAR

MICA-DIELECTRIC PAF

{DC WORKING VOLTAGE

GROUP Il Capacitors, Fixed Ceramic-Dielectric (Ge

TEMPERATURE RANGE AND TEMPE
VOLTAGE- TEMPERATURE LIimT VOLTA

I1ST SIGNIFICANT FIGURE '3'
20 SIGNIFICANT FIGURE
MULTIPLIER
CAPACITANCE TOLERANCE
MIL IDENTIFIER
{YELLOW DOT)
«—

FRON'
REAR

AXIAL LEAD ; |

GROUP il Capacitors, Fixed, Ceramic-Dieletric (Te

TEMPERATURE COEFFICIENT — TEMPE
8T SIGNIFICANT FIGURE
20D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT)

= [

FRON

%

=0 |

AN\

7
7
7

REAY

AXIAL LEAD



COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

Various-Dielectrics, Styles CM, CN, CY, and CB

—MIL IDENTIFIER (SILVER DOT}
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

i_/
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

PAPER-DIELECTRIC

Ceramic-Dielectric (General Purpose) Style CK

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE

'OLERANCE
FIER
oT}

MIL IDENTIFIER
(YELLOW DOT)

[ I

REAR

RADIAL LEAD

cY

MIL IDENTIFIER (BLACK DOYT)
IST SIGNIFICANT FIGURE
20D SIGNIFICANT FIGURE

INDICATOR
METHOO A
MULTIPLIER
CAPACITANCE TOLERANCE
CHARACTERISTIC

orcaron—+{ o |
GLASS-DIELECTRIC, GLASS CASE

TEMPERATURE RANGE AND
VOLTAGE -TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE
MULTIPLIER

APACITANCE TOLERANCE

MIL IDENTIFIER
{YELLOW DOT)

O O

FEED-THROUGH STAND-OFF

|, Ceramic-Dieletric (Temperature Compensating) Style CC

TEMPERATURE COEFFICIENT

IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE
MULTIPLIER

{ CAPACITANCE TOLERANCE

LERANCE
ER

FRONT

MIL IDENTIFIER
(BLACK DOT)

| |

REAR

RADIAL LEAD

MIL IDENTIFIER
(BLACK DOT)

REAR

c8
MIL IDENTIFIER (BLAC)
IST SIGNIFICANT FIGUF
2D SIGNIFICANT FIGUR
MULTIPLIER
CAPACITANCE TOLERAN
CHARACTERISTIC

MICA, BUTTON TYPE

TEMPERATURE RANGE AND
VOLTAGE TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER
CAPACITANCE TOLERAN

MIL IDENTIFIER
(YELLOW DOT)

REAR

DISK-TYPE

TEMPERATURE COEFFICI

IST SIGNIFICANT FK

20 SIGNIFICANT

MULTIPLIER

CAPACITANCE TOLf

FRONT

DISK-TYPE

Figure 77. MIL-STD capac



.COLOR CODE TABLES

TABLE | — For use with Group 1, Styles CM, CN, CY and CB

—

ce
MIL IDENTIFIER (BLACK DOT) 1st 2nd
IST SIGNIFICANT FIGURE COLOR M“- SIG s‘G MULTIPL'ERI CAPACITANCE TOLERANCE CHARAC
20 SIGNIFICANT FIGURE D FIG FIG CM CN cY CcB CM C"TI
MULTIPLIER
SR TR, S 12 20% | £20% A
Gillll
y‘ ) !IIIII
1l
1
A N J
UL
L 8 . .
i i H L
et o i3 [I1YENEERATONE RANSE ARG )
1 ] i |T"J tlllll
i ' i ol
I il
IAYIAL
I i L i
[
I I | |
A a7 |
ERI | Ot ifoltel
| K
L |
) i R I
I I
i
[ 1
i h | iyt
Ay 11 B R VELLOW!
cr: 5 ‘GREEN"
BLUE BY 6 6 BLUE
PURPLE 7 7 PURPLE
(VIOLET) {VIOLET)
GREY 8 8 GREY TEMPERATURE COEFFICIENT
WHITE 9 ? WHITE IST SIGNIFICANT FIGURE
GOLD GOLD
SILVER SILVER = 2D SIGNIFICANT FIGURE
. - MULTIPLIER
1. The multiplier is the number by which the two significant {SIG) figures are multiplied to obtain the CAPACITANCE TOLERANCE
). Letters indicate the Characteristics designated in applicable specifications: MIL-C=5, MIL-C-91, M
3. Leiters indicate the temperature range and voltage-temperature limits designated in MIL-C-11015. FRONT
4. Temperature coefficient in parts per million per degree centigrade.

SK-TYPE

or code markings. yure 77. MIL-STD capacitor col



COLOR CODE TABLES

—

DC WORKING OPERATING TEMP. VIBRATION
LERANCE CHARACTERISTIC? VOLTAGE RANGE GRADE
Y B |cM |oN [cy | cB M cMm M
20% | * 20% A —55° 10 +70°C 10-55 cps
B E B
29 g2 laeal ooq bl e —iii FETIE swmwang
T DLHT‘-}‘ i T B -
e I 1 T 2 RE 8% e - 195°¢ 'k 1022.0006 4ae 1 i
[l
‘ wwwwww
; |
|
\
> % intlitadIil ‘
| T '
0% [[[% 0% ‘ ‘ \
LJABLE ] L Forluse with|Group lli lfewnperljture Compensating, Style ICC' !\
MIL TEMPERATURE 1st | 2nd ‘ CAPACITANCE TOLERANCE MIL
ID COLOR | COEFFICIENT# | SIG | SIG | MULTIPLIER' ™ il ™ T capocitancer | 1D
FIG | FIG over 10vuf 10uuf or less
BLACK 0 0 0 | + 2.0uuf cc
BROWN —30 1 1 10 *19,
RED —80 2 [ .21~ oo + 29, + 0.2500f
ORANGE —150 3 3 1.000
cK YELLOW —220 4 4
GREEN —330 5| 5 + 59, + 0.5uuf
BLUE —470 6 | 6
Iiown —750 7 |7
GREY 8 8 0.01
WHITE 9 9 0.1 +10%
GOLD +100 + 1.0uuf
SILVER

are multiplied to obtain the capacitance in vuf.
1s: MIL-C-5, MIL-C-91, MIL-C-11272, and MIL-C-10950 respectively.
esignated in MIL-C-11015,

S$TD-C2

151




IST_CRYSTAL OSCILLATOR
CY YL

V40!

REAR

F———— ==

CRYSTAL -OSCILLATOR
SUB CHASSIS

2D MIXE

26C6
v204

26.7V

1IXE
3C6
203

) R
LIF
6A(
OR
6FZ
/201

21V

f R
LIF
6A(
o8, R-F SUBCHASSIS
/201

t8’
AMEF

2.3 o

FRONT

lan Figure 78. Upper deck, voltage and resis



2D CRYSTAL OSCILLATOR
6AJS
vao0z

F-———-—--—-

o ————

CRYSTAL -OSCILLATOR
SUB CHASSIS

NOTES:-

L 28V D-C INPUT

2 FUNCTION SWITCH AT POSITION.
3. [RF GAIN SQUELCH THRESH| anD [AF GAIN
4. TUNING CONTROLS AT 2.000 M.C.
LY
6

VOLTAGES AND RESISTANCES MEASURED TO 6

26.7V HEADPHONES, ANTENNA, AND GROUND DISCOM
7. RESISTANCES ARE IN OMMS UNLESS OTHI
|ST2’2'chER 8. RESISTANCE MEASUREMENTS ARE MADE W

v203 9. NC DENOTES NO CONNECTION.

10. SWITCH AT POSITION.

2D R-F
AMPLIFIER
26A6

OR
26FZ6
veoz

21V

IST RF
AMPLIFIER
26A8

0
26k26
23 0 vaol

FRONT

Figure 78. Upper deck, voltage and resistance diagram.



NOTES:

. 28V D-C INPUT,

2 FUNCTION SWITCH AT POSITION.

3. [RF GAIN SQUELCH THRESH | AND [AF GAIN] AT MAX CW POSITION.

4. TUNING CONTROLS AT 2.000 M.C-

S. VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH VTVM.

6. HEADPHONES, ANTENNA, AND GROUND DISCONNECTED.

7. RESISTANCES ARE IN OHMS UNLESS OTHERWISE SHOWN.

B. RESISTANCE MEASUREMENTS ARE MADE WITH ALL TUBES IN SOCKETS.
9. NC DENOTES NO CONNECTION.

10. SWITCH AT POSITION. -

TMS820-334-35-49
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I-F CATHODE FOLLOWER
AND IST R-F AGC
RECTIFIER

12AU7
V6&0I

SQUELCH RECTIFIER
" D 1-E 24

AMPLIFIER
26A6
V505

oV

2.2MEG

ov

AMPLIFIER
26A6
V804

A-F
SUB CHASSIS

I-F SUBCHASSIS

36V

3RD I-F
AMPLIFIER
26A6
V503

VFO-MI|
SUBCHAS




REAR

I-F SUBCHASSIS

-4V

4TH I-F 3RDI-F 2D IF ISTI-F
AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER
26A6 26A6 26A 26A8
v504 V803 vs02 V50l
W a T a8
A-F VFO-MIXER CALIBRATION -OSCILLATOR
SUB CHASSIS SUBCHASSIS SUB CHASSIS
200-KC
SQUELCH CONTROL CRYSTAL OSCILLATOR
[ . GAJS 26A6
v605 — ) - }: _NT02

® K [

IST AF

AMPLIFIER
6AJS
V606

VFO MIXER

26D6
V8ol

10K [}

MULTIVIBRATOR

12AU7
V70t

HARMONIC
AMPLIFIER
AND
DISTORTER

12A07
V703

FRONT

Figure 79. Lower deck, voltage and resistance diagram.

Boaw N

FY-
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1= 2 3



-4V

\

F 1STIF
‘IER AMPLIFIER
6 26A6
2 V50l
—
CALIBRATION-OSCILLATOR
SUB CHASSIS
200-KC
CRYSTAL OSCILLATOR
2646
V702
ov-a.iv®
TMEG
ATE N0
26.5Y. 22V 7 oy
10K o
26.5v 205v¥

120K
15v_ov*

® o*
i LR -‘-gﬁg\’r’

HARMONIC
AMPLIFIER
AND
DISTORTER
12aU7
V703

ance diagram.

MULTIVIBRATOR

PIN'3 2V

NOTES!

28V D-C INPUT
FUNCTION SWITCH AT [NORMAL] POSITION.

[AGE) switcH
[BAND wiOTH] SWITcH AT [2] POSITION.

(BTD] SWITCH AT POSITION.

(CAC_ D] At POSITION.
TUNING CONTROLS AT 2.000 MC.
4 HEADPHONES,ANTENNA, AND GROUND DISCONNECTED.

10. VOLTAGES MEASURED TO GROUND WITH A VTVM.

D NPR BN~

AND AT MAX CW POSITION.

o wcsrne B awvey a7 [GH. FuncTion Switen_aT [58), aND JAGC] SWITCH AT |

12.. RESISTANCES ARE IN OHMS UNLESS OTHERWISE SHOWN.

3. “A" DEPENDS ON I—F GAIN BIAS ADJUST SETTING.

14. RESISTANGE MEASUREMENTS ARE MADE WITH ALL TUBES IN SOCKETS.

15, DEPENDS ON THE ADJUSTMENT OF RS52I.

16. WHEN AN AUDIO MODULE IS USED IN PLACE OF V608, THE VYOLTAGES ARE AS FOLLOWS:

PINI OV

PIN 4,5 AND 6 28V

PIN7 OV

PINS 28V

REMOVE THE AUDIO MODULE BEFORE MEASURING RESISTANCES.

265\ 2LV
4,700

100K
26.3V 23.5v
12K

TM5820- 33

tage and resist



NORMAL| POSITION.

AT {2] PosiTION.

iRESH] AND [AF GAIN] AT MAX CW POSITION.
F] POSITION.

OSITION.

[ 2.000 MC.
, AND GROUND DISCONNECTED.

TO GROUND WITH A VTVM.
WITCH AT . FUNCTION SwiTCH AT [SQ], aND SWITCH AT [CAL].

OHMS UNLESS OTHERWISE SHOWN.
_GAIN _BIAS. ADJUST _SETTING.
MENTS ARE MADE WITH ALL TUBES IN SOCKETS.

MENT OF R52).
IS USED IN PLACE OF V608, THE YOLTAGES ARE AS FOLLOWS:

| E BEFORE MEASURING RESISTANCES.

TMS820-334-35-50
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TOP

_®

'RIGHT
pl—lﬁt—lrﬂﬁl—lhr‘ir—\ﬁhlﬂ

—
o —]

|

GCALIBRATION -OSCILLATOR
SUBCHASSIS

BOTTOM

TOP

TOP

= oV {-.6V)
1 €103 |
0 (2 MEG)

OVV TF -.6V(0V)
> § : T ey

Lo/

FRONT
PANEL

BOTTOM

&=

-.6V E
2.2 MEG
ov [:
0

—

BOTTOM
(SEE NOTE 5)

TOP

[ 1] E‘::—ﬂ.-—%—"__C__-

26,5V
IK

IMEG

L60

LEFT

-98V o
2.5 MEG
ov "C63(
IMEG

—-. 4V
63
2 MEG R

BOTTOM

ov RE3
)
BOT




TOP

Y [ C606 }aon—
v -3V
e L
v -.6V
o] Re0s 470K

BOTTOM

TOP
Lo e
] IK

26.5V
IK

Ld
~
o
Y

26.5v — 26.5V
1K IK
26.5V
K

IK
26.5V

ov
weeLC%32

~98V 0 28V
1 c619 I
2.5 MEG 70
28V

OV e }
63
MEe X 70

=AY [RE o
2 MEG | MEG

{ R636 1}
o] I MEG

BOTTOM

Fiaure R0

- $8 48
® > >80 a8 z§_
w °>°>w.°_~zs> o®l= 2
2|Z 5| ©[° O® ©|® S |wn ~ 3|5 2le
e e S oalf ~18 519
~ v e Nl=
o mn < < o [ o
LEFT 2l 121 8l @ LB Lg © RIGHT
« @ « (2] a (.4 [ 4
e -
> o|Z o 3ale
3035 B2z, 73l 230 &
‘Lo __:,?\ o
b MUY Tl I I B A
. )
BOTTOM !
30K
y_
60K
8V
50K
TOP ', 5V
(o]
6V
TOP ME
( [ o
= ’ o
[ o G o g o s o g R S G A4 Dy i I g B gy S gp = Ry o 1,800 1,600
v —, 23V
b 1 & {TRest b
26.5V -, 25V
- 6
™ i] 10K ceze 4TOK
M
26.5V 28V
ﬂ Leer| 2o —(Rew 50—
ov —-.28V
0 i o {(Tre32 }—37ov
26.5V 25V [
T
g E 10K ce2 4T0K
d 2 [Res }—5— | -
|
5.2V _ 3,65V -
% [ 10K 2.2 MEG
LEFT 4! lrigHT 1.4y m 3.65V
[: 22K 2,2MEG
1, 4v 26.5V
L : e o
N Q 14,5V 26.5V
. I 0 e L
{ 14,5v cezz ov | _
47K o
' ‘L AUDIO SUBCHASSIS 1 )
A\ —
RIGHT BOTTOM 80TTOM -

Terminal boards. voltage and resistance diagram.




IGHT

TOP

o2 o
1,800 1,800

oV ——a—— —.28V
) L_Re3 7ok
26,5V =, 25V
! 626
10 K cez 470K
26.5V ™ R630 '} 28V
10K — 70 RIGHT
oV ———— -.28V
) L_R632 ——276x
26.5v = .25V
10K ce27 470K
52V FRezs ) ov

10K =TI 0

52V ————— 3,65V
10K 1 _RS27_ 5 smee

1,4V 3,65v .
22K m 2.2MEG NOTES:

.4V  ————— 26.5V I. UNLESS OTHERWISE SHOWN,

22K 1L_R626 =g RESISTORS ARE IN OHMS, AND ARE MEASURED
14,8V 26.8V FROM BOARD TERMINAL TO GROUND WITH A
=Y [ Rezs 20,000 OHMS-PER-VOLT METER (SUCH AS
47K 70 MULTIMETER TS- 352

14,5V ov VOLTAGES ARE DC AND ARE MEASURED FROM

e ce22 5 BOARD TERMINAL TO GROUND WITH A VTVM

(SUCH AS ME-26/U

2. READINGS ARE THE SAME ON ALL BANDS.

. ® INDICATES INFINITY.

B0TTON 4. UNLESS OTHERWISE NOTED,SET CONTROLS AS FOLLOWS:
FUNTION SWITCH TO [NORMAL],[RF GAIN SQUELCH THRESH]|
CONTROL TO MAXIMUM CLOCKWISE ,[AF GAIN] TO MAXIMUM

o o o

ITCHIIAT

o

6. READINGS ARE MADE WITH [AGC]SwiTcH AT [CAL].

5-51 TMS5820-334-3
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J613-1
P1i3-1

NOTES [

L UNLESS OTHERWISE SHOWN:
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF,
INDUCTORS ARE'IN UH,

ALL SWITCHES ARE SHOWN ON THIS DIAGRAM AS VIEWED FROM
THE END OPPOSITE THE KNOB OR DRIVEN END, SECTIONS DESIGNATED
AS | ARE CLOSEST TO THE KNOB.

3, R3I7 SELECTED AT FINAL TEST. NOMINAL VALUE 6,800 OHMS,
R318 SELECTED AT FINAL TEST, NOMINAL VALUE 18K OHMS,

4, ALL RELAYS ARE SHOWN iN THEIR DEENERGIZED POSITIONS.

5. [aGc] switch si01 ANO SWITCH SI02 ARE SHOWN IN

POSITION,

[ SWITCH S50t IS SHOWN IN

7. BANDSWITCH $20i IS SHOWN IN .5 TO I MC FREQUENCY RANGE
OR BAND POSITION,

8, CRYSTAL SWITCH $401 SHOWN IN .8 TO IMC BAND POSITION.
9. FUNCTION SWITCH $104 SHOWN IN POSITION.
10, FOR CLARITY, BFO SWITCH SI02 1S SHOWN IN 2 SECTIONS.

i THE FOLLOWING IS THE FUNCTION OF PINS IN [AUDIO] RECEPTACLES
J10t AND Ji02:
PIN A, ..A-F OUTPUT

2

POSITION,

PINB....\.

PINC, . MICROPHONE

PIND. NO CONNECTION

PINE. GROUND

PINF, PUSH TO TALK SWITCH ON MIUNROPHONE OR KEY
PINH, GROUND

PINJ.. NO CONNECTION

PINK, . LCARRIER RELAY CONTROL

PINL.. ...y A-F OUTPUT

12. THE FOLLOWING IS THE FUNCTION OF PINS OF
RECEPTACLE 4103

..28V B+ (POSITIVE VOLTAGE)

'BREAK-IN REL&¢ CONTROL

. MICROPHONE

...28V FILAMENT (POSITIVE VOLTAGE)

.GROUND

.PUSH TO TALK SWITCH ON MICROPHONE OR KEY

A-F OUTPUT

..NO CONNECTION

. .CARRIER CONTROL

13. CONTACTS A AND D OF JI03 ARE CONNECTED TOGETHER WHEN
EITHER ELECTRICAL SPECIAL PURPOSE CABLE ASSEMBLY
CX=-1597/U0 OR ELECTRICAL SPECIAL PURPOSE CABLE ASSEMBLY
CX—1599/VU ARE USED.

jgg? J206
PU3
336856650
20 19 M 17
88 &

F QuT

14 AN AUDIO MODULE iS USED IN PLACE OF V608 IN CERTAIN RECEIVERS. SEE TEXT.
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APPENDIX

_ REFERENCES
TA 11-17 Signal Field Maintenance Shops.
TA 11-100 (11-17) Allowances of Signal Corps Expendable Supplies for Signal Field
Maintenance Shops.
TB SIG 319 Electronic Equipment Maintenance Kit MK-288/URM.
a  TM11-2684 Audio Oscillators T 312/FSM-1,’ TS-312A/FSM-1 and TS-

585D/ U
TM 11-5097 Spectrum Analyzers TS-723A/U and TS-723/U.
T™M 11- 5111 Power Supplies PP-1097A/G and PP 1097B/G
S TMT1-5136-~ 2777 1 Power Supply BP-1104A7GIR: <10 - 470 1 I
TM 11~-5129 Oscilloscope AN/USM-5CA, B, anc C
TM 11-5132 Voltmeter, Meter ME-30A/U and Voltmeters, Electronic ME-
30B/U and ME-30C/U.
TM 11-5527 Multimeters TS-352/U, TS-352A/U, and TS-352B/U.
TM 11-5551 Instruction Book for Rf Signal Generator Set AN/URM-25.
TM 11-5551E R. F. Signal Generator AN/URM-25F.
TM 11-5820~334-10 Operator's Manual: Radio Receiver R~392/URR.
TM 11-5820-334-20 Organizational Maintenance Manual: Radio Receiver R-392/
U’RR ¥
TM 11-5820-334-20P Organizational Maintenance Repair Parts and Special Tool List :
and Maintenance Allocation Chart: Receiver, Radio R-392/ ~
URR.

TM 11-5820-334-35P Field and Depot Maintenance Repair Parts and Special Tools
List: Receiver, Radio R-392/URR.

TM 11-6625-200-12 Operation and Organizational Maintenance: Multimeter ME-
26B/U.

TM 11-6625-274~12 Operator's and Organizational Maintenance Manual: Test Sets,
Electron Tube TV-7/U, TV-7TA/U, TV-7TB/U, and TV-7D/U
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