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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the plate
power circuits or on the 115/230-volt
ac line connections.

DON'T TAKE CHANCES!

WARNING

When selenium rectifiers fail, because
of burn-out or arc-over, poisonous fumes
and compounds are released. The fumes
have a strong odor; they should not be
inhaled. Provide adequate ventilation im-
mediately; do not handle the rectifier until
it has cooled. Rectifier CR801 in Power

. Supply PP-621/URR is a selenium recti-
fier.
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CHAPTER 1
THEORY

Section . GENERAL

1. Scope

a. This manual covers field and depot
maintenance for Radio Receiver R-390/ URR.
It includes instructions appropriate to third,
fourth, and fifth echelons fortroubleshooting,
testing, aligning, and repairing theequipment,
and replacing maintenance parts. It also lists
tools, materials, and test equipment for third,
fourth, and fifth echelon maintenance. Detailed
functions of the equipment are covered in the
theory sections.

b. The complete technical manual for this
equipment includes seven other publications
(appx I).

c. Refer to DA Pamphlet 310-4 to determine
what changes to orrevisions ofthe publication
are current.

d. Forward comments concerningthisman-
ual to the Commanding Officer, U. S. Army
Signal Materiel Support Agency, ATTN:
SIGMS-PA2d, Fort Monmouth, N. J.

Note: For applicable forms and records see paragraph
2, TM 11-5820-257-10.

2. Internal Differences in Models

During production, modifications were
made to thereceiver. When these modifications
were performed, the subchassis affected were
stamped with a modification (MOD) number.

a. Changes to Rf Gear Train. In unmodified
radiofrequency (rf) gear trains, the green-
coded offset gear has the green facetowardthe
rear of the receiver and isnotmeshed with the
clutch gear. In gear trains stamped MOD 1,
the green face is mounted toward the front of
the receiver and is meshed with the clutch gear.

b. Changes to Variable Frequency Oscil-
lator Subchassis. Refer to figure 5 for differ-
ences between unmodified variable frequency
oscillator subchassis and those bearing MOD
number 1.

c. Changes to Rf Tuning Coils and Trans-
formers. Beginning with rf subchassis MOD
2, the cores of antenna coils T201 through
T206 are made of different material to im-
prove tracking. The cores on tuning circuits
7206, 7212, and Z218 are smaller in size to
increase thetuning range ofthehigh-frequency
band. Coils or transformers that have identi-
cal functions are interchangeable for all
models, providing that the change is made
complete with tuning cores. When a tuning
core alone is replaced, the correct one of the
two types available mustbeselected for proper
operation of the coil.

d. Other Differences. Other changes to the
receiver during production are listed in the
chart below.

Item Subchassis No*MOD MOD 1 MOD 2 MOD 3 MOD 4
R609, between Af 18 ohms 18 ohms Not used Not used Not used
junction of
R604 and
R608
R558 If. 1 megohm 1.2 megohms| 1.2 megohms| 1.2 megohms | 1.2 megohms
C246 Crystal os- 130 uuf 120 uuf 120 uuf 120 uuf 120 uuf
cillator
C439 Crystal os- Not used Not used 5,000 uuf 5,000 uuf 5,000 uuf
cillator
C440 Crystal os- Not used Not used 5, 000 uuf 5,000 uuf 5, 000 uuf
cillator
C905 Crystal os- 150 uuf 200 uuf 200 uuf 200 uuf 200 uuf
cillator |
C914 Calibration Not used 0.01 uf 0.01 uf 0.01 uf 0.01 uf
oscillator



Item Subchassis No MOD MOD 1 MOD 2 MOD 3 MO 4
1903 Calibration Not used 0.5 mh 0.5 mh 0.5 mh 0.5 mh
oscillator

R221 Rf 27 ohms 68 ohms 68 ohms 68 ohms 68 ohms
C307 Rf 1 uuf 1 uuf 0. 75 uuf 0. 75 uuf 0. 75 uuf
C310 Rf 1 uuf 1 uuf 0. 75 uuf 0. 75 uuf 0. 75 uuf
C207 Rf 22 uuf 22 uuf 150 uuf 150 uuf 150 uuf
C248 Rf 24 uuf 24 uuf 75 uuf 75 uuf 75 uuf
C2171 Rf 24 uuf 24 uuf 27 uuf 27 uuf 27 uuf
C302 Rf 24 uuf 24 uuf 27 uuf 27 uuf 27 uuf
C249 Rf 56 uuf 56 uuf 51 uuf 51 uuf 51 uuf
C279 Rf 56 uuf 56 uuf 180 uuf 180 uuf 180 uuf
C303 Rf 56 uuf 56 uuf 51 uuf 51 uuf 51 uuf
C274 Rf 510 uuf 510 uuf 330 uuf 330 uuf 330 uuf
C289 Rf 68 uuf 68 uuf 39 uuf 39 uuf 39 uuf
R203 Rf 100 ohms 100 ohms 220 ohms 220 ohms 220 ohms
C221B con- Rf Terminals 3 and | Terminals 3 Terminals 3 Terminals 3 Terminals 3

nected be- 5 of T206 and 5 of and 6 of and 6 of and 6 of

tween T206 T206 T206 T206
Cr42 Rf Not used Not used 24 uuf 24 uuf 24 uuf
343 Rf Not used Not used Not used 2,000 uuf 2,000 uuf
C344 Rf Not used Not used Not used Not used 5,000 uuf
R635 Af Not used 27 ohms 27 ohms 27 ohms 27 ohms
c612 Af Not used Not used 8 uf 8 uf 8uf

Section [l. THEORY OF RADIO RECEIVER R-390/URR

3. Block Diagram
(fig. 56)

Radio Receiver R-390/ URR provides for
the reception of voice, continuous wave (cw),
single-sideband (ssb), and frequency-shift sig-
nals over a frequency range of 0.5 to 32
megacycles (mc). The receiver is a super-
keterodyne of the multiple-conversion type.
Triple conversion is used for the lower fre-
quencies (0.5 to 8 mc), and double conversion
is used for the higher frequencies (8 to 32
mc). The block diagram shows each stage
from antenna input to audiofrequency (af)
and intermediate frequency (if.) output. A
schematic diagram (fig. 74) shows details of .
the circuits in the same order.

a. Antenna Circuits. Radiofrequency sig-
nals are fed to the receiver from either a bal-
anced or unbalanced antenna. Ifthebalanced
antenna input is used, the rf signals pass
through one of several antenna transformers
(selection of which is determined by the op-
erating frequency of the receiver) and are fed
to first rf amplifier V201. If the unbalanced
antenna input is used, the signals are capac-
itor-coupled to the secondary of the antenna
transformers and are applied to first rf am-
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plifier V201. Antenna relay K101 grounds
the antenna input for break-in operation, dur-
ing calibration and standby operation.

b. Calibration Oscillator V901A, Multivi-
brator V902, and Buffer Amplifier V901B.
This circuit supplies a signal at every 100-
kilocycle (kc) point within the frequency range
of the receiver. The signal for synchronizing
multivibrator stage V902 at 100 kc is pro-
vided by 1,000-kc calibration-oscillator stage
V901A. Buffer-amplifier stage V901B iso-
lates the multivibrator fromtheloading effects
of the rf circuit and increases the strength of
the 100-kc harmonics. B+ voltage is fed to
the calibration-oscillator circuits only when
the FUNCTION switch is in the CAL posi-
tion.

¢. Rf Amplifiers. The output of first rf am-
plifier V201 is coupled to second rf amplifier
V202. The gain of the first and second rf am-
plifiers is controlled manually by the RF
GAIN control and automatically by the auto-
matic gain control (agc) voltage. The output
of the second rf amplifier (0.5 to 32 mc) is
fed to either the first or second mixer (V203
and V204), depending on the MEGACYCLE
CHANGE control setting.



d. Mixers.

(1) First mixer V203 receives heterodyn-
ing signals from the second rf ampli-
fier and, in the range of 0.5 to 8 mec,
from first crystal oscillator V401. A
variable if. signal is produced which
has a range of 9 to 18 mec.

(2) Second mixer V204 heterodynes the
first variable if. signals ((1) above)
and those in the range from 8 to 32
mc from second crystal oscillator
V402. The range of the second if. is
from 3 to 2 mec. This frequency de-
creases as the input signal frequency
increases.

(3) Third mixer V205 heterodynes the

+ second variable if. signals ((2) above)
and those in the range from 3.455 to
2.455 from variable frequency oscil-
lator (vfo) V701. The resulting fixed
if. output is always 455 kc.

e. If Amplifiers. The 455-kc output signal
from the third mixer is applied to first if. am-
plifier V501 either directly or through crystal
filter Z501, depending on the bandwidth
desired. For the 0.1- and 1-kc narrow band-
pass positions, the crystal filter is used. Four
additional degrees of selectivity that do not
use the crystal filter are accomplished in the
if. stages by the BANDWIDTH switch which
varies the coupling between the primary and
secondary circuits of the if. transformers. The
if. amplifier consists of six stages, V501
through V506, which, with associated trans-
formers, provide the required bandpass. The
455-kc output of V505 is applied to sixth if.
amplifier V506, agc amplifier V509, and
cathode follower V511B. The output signal
from the sixth if. amplifier is demodulated in
detector circuit V507A. Provision is made on
the rear panel for connecting an external
diode load.

f- Agc Circuit. With the FUNCTION switch
set to AGC, the gain of rfamplifiers V201 and
V202 and if. amplifiers V501 and V505 is
automatically controlled by agc rectifier
V510A, which receives its signal from agcam-
plifier V509. The response rate of the age cir-
cuits can be controlled by a three-position
front-panel control which changes the time
constant through tube V511B. For manual

gain control (mgc) operation, the agc bus is
grounded by the FUNCTION switch.

g. Cathode Follower. Stage V511B pro-
vides a low-impedance connection (50 ohms)
from the output of the fifth if. stage for use
when the receiver is used for operation of fre-
quency-shift teletypewriter or single-sideband
converters.

h. Beat-Frequency Oscillator. For recep-
tion of radiotelegraph (cw) signals and cali-
bration signals, beat-frequency oscillator
(bfo) V508 provides a signal in thefrequency
range of 452 to 458 kc. The 455-ke’'if. output
signal from the sixth if. amplifier is mixed with
the bfo signal to produce an audiblebeatnote
in the detector output. The pitch of the beat
note can be varied by a front-panel control.
For receiving ssb signals, the bfo is used to
replace the carrier that was suppressed at the
transmitter.

.. Detector. The detector demodulates the
455-kc signal for the reception of voice and
tone-modulated signals. For receiving cw sig-
nals, it heterodynes the 455-kc carrier signal
and the output of the bfo to produce audible
tones.

J. Negative- and Positive-Peak Limiters.
The limiter circuits reduce noise inthereceiver
output. A front-panel control disables thelim-
iter or provides different degrees of limiting.
The negative-peak limiter is V507B; theposi-
tive-peak limiter is V510B.

k. Af Amplifiers. The output of the limiters
is coupled to af amplifier V601, which ampli-
fies the audio inputand supplies audio signals
to the local and line af amplifiers. The local
af amplifier stages, V602A and V603, supply
audio power to drive theheadset andtheloud-
speaker. The line af amplifier stages, V602B
and V604, supply audio power to abalanced
line for remote listening. The inputs to these
audio amplifiers are shorted to ground by
squelch relay K601 (I below) and break-in
relay K602 (m below) when these relays are
actuated.

l. Squelch Circuit. With the FUNCTION
switch set to SQUELCH, a signal is fed to
squelch tube V601B from detector V507A.
The output of the squelch tube varies in pro-
portion to the average signal level. When the
signal drops below a level predetermined by
the RF GAIN control setting, squelch relay
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K601 grounds the input to af amplifier V601.

m. Break-In Relay. When the receiver is
used in conjunction with a radio transmitter,
the receiver is usually wired for break-in op-
eration. This means that the receiver is dis-
abled while the transmitter is in operation. To
disable the receiver, control circuits complete
the circuit to break-in relay K602 to energize
it and to close its contacts, thus groundingthe
output of af amplifier V601A. At the same
time, antenna relay K101 is energized, closing
its contacts and grounding both antenna in-
put circuits.

n. Power Supply PP-621/URR. The PP-621/
URR provides direct current (dc) for antenna
and break-in relays, alternating current (ac)
for the filament and oven circuits, and dc B+
voltage for the voltage regulator circuits. The
voltage regulator circuits consist ofseries volt-
age regulators V605 and V606, dc amplifier
V607, and voltage reference tubes V608 and
V609. The PP-621/URR consists of a trans-
former and rectifiers V801 and V802. Voltage
for the break-in relay circuits is provided by
dry-disk rectifier CR801.

4. Antenna Circuit
(fig. 57)

The antenna circuit matches antennas that
have different characteristic impedance to the
input of first rf amplifier V201.

a. Antennas that have a balanced, terminal
impedance of 50 to 200 ohms and terminate
in two conductor cables are connected through
J108 to the primary winding ofoneofsix an-
tenna transformers. One lead is connected
through J110, P210, and S202;theotherlead
is connected through J111, P211, and S201.
Six transformers (T201 through T206) are
used to cover the frequency range of 0.5 to
32 mc. The transformer in use is selected by
the operation of switches S201 through S205.
The operation is similar for all bands; there-
fore only the 0.5- to 1-mc band is shown in
figure 57. This type of coverage will be used
in all succeeding stages unless otherwise in-
dicated.

b. The primary winding of T201 is
balanced to ground by fixed capacitor C202
and variable capacitor C201A. The second-
ary winding is shunted by variable capacitor
C201B, fixed capacitor C203, and ANT.
TRIM capacitor C225. Transformer T201
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contains an adjustable powdered-iron core.
The KILOCYCLE CHANGE control moves
this core and other tuning cores in the receiver.

c. The voltage developed across thesecond-
ary of T201 is applied through C227 to the
control grid of first rf amplifier V201. When
an unbalanced antenna, such as a whip, is
used, the input to V201 is applied from J107
through J109 and P209, S204, C204, S205
(rear), and C227. Capacitor C201 is adjusted
during alignment. Switch S203 connects
either section A or B or both of C224 in
parallel with C203. The secondary winding
of T201 and R201 provides a dc path for
biasing the grid of the first rf amplifier.
To prevent reactive effects between the trans-
former in use and the transformer next lower
in frequency, the latter is shorted by S205
(front). In the 0.5- to 1-mc band (fig. 57),
there is no lower frequency range; therefore,
the secondary winding of T203 is shorted in-
stead.

d. When antenna relay K101 is operated
through the break-in relay circuit, both an-
tenna-input circuits are grounded.

e. Resistor R126 and lamp 1103 prevent
damage to the receiver from static electrical
charges or rf energy from a nearby trans-
mitter. A gradual accumulation of a static
charge is prevented by R126. Sudden charges
cause 1103 to conduct, discharging them to
ground.

/. Switches S201 through S205 are sections
of a six-position band switch which is
operated by the MEGACYCLE CHANGE
control. When the band switch is rotated to a
new position, the following operations occur
simultaneously:

(1) One of the six antenna transformers
is inserted into the input circuit (de-
pending on the selected operating fre-
quency).

(2) Both, or either, of the two sections of
ANT. TRIM capacitor C225 are
added to the antenna circuit.

(3) One of the unused transformer second-
ary windings is short-circuited.

g. The antenna circuit covers a range of
0.5 to 32 mc in six bands; 0.5to 1 me
(T201), 1 to 2 mc (T202),2to4 mc (T203),



4 to 8 mc (T204), 8 to 16 mc (T205), and
16 to 32 mc (T206).

5. First Rf Amplifier V201
(fig. 57)

The rf input signal from the antenna circuit
is amplified by first rf amplifier V201 and ap-
plied to second rf amplifier V202. Since the
operation of this stage is similar on all bands,
only the 0.5- to 1-mc band will be covered.

a. The input signal is applied to the
control grid of V201. The plate circuitiscom-
pleted through contacts 7 and 8 of S206 to
plate load Z201. Thesignal voltage developed
across the plate load is coupled through con-
tacts 7 and 8 to S207 and C251 to the con-
trol grid of V202. The output voltageistaken
from the junction of C233 and C333, which
form a voltage divider for rf. This maintains
a Q of Z201 which is higher thanit would be
if the signal were taken from the top of the
tuned circuit.

b. The grid bias for the first and second rf
amplifiers is developed across RF GAIN con-
trol R123. Agc voltage is supplied to the
control grid through R202, the secondary of
T201, S205, and R201. Resistor R201 and
capacitor C227 develop a bias voltage when
strong off-tune signals are present and pre-
vent this bias voltage from affecting the agc
line.

c. Voltage for the plate and screen circuits
is applied through FUNCTION switch S107
(front) in all positionsexcept STAND BY and
OFF. An external rf gain control may becon-
nected between terminals 1 and 7 (ground) of
TB102 (TM 11-5820-357-20).

d. The functions of the remaining parts are
listed in the chart below.

6. Second Rf Amplifier V202
(fig. 58)

Second rf amplifier V202 amplifies the out-
put signal from the first rf amplifier. The gain
of this stage is controlled by RF GAIN con-
trol R123 and by the agc voltage from the
agc circuit.

a. The input signal is appliedthrough C251
and parasitic suppressor R221 to the control
grid of V202. Agc voltage is applied
to the control grid through R208, R207, and
R221. The amplified signal appearing at the
plate is applied through S208 to tuned cir-
cuit Z207. The junction of voltage divider
capacitors C256 and C335iscoupled through
C274 to the grid of the first mixer and to
7213 which is identical with Z207.

b. To prevent inductive coupling between
them, tuned circuits Z207 and Z213 are in-
dividually shielded; a separate slug for each
circuit is mounted on the 0.5- to 1-mc, tuning
rack. Trimmer capacitors C225 and C276
are adjusted during alignment.

c. In addition to tuned circuits Z207 and
7213, which cover the 0.5- to 1-mc range,
five pairs of inductors (fig. 74) cover the addi-
tional ranges. Varying the degree of in-
sertion of powdered-iron cores tunes the
circuits to resonance.

d. The functions of the remaining parts are
listed below.

Parts

Function

R207 —=————=———-
R208 and C252 --
R209 and C253 --

R210 and R211 --

Grid resistor.

Agc decoupling circuit.

Cathode bias resistor and bypass
capacitor.

Screen voltage divider.

Screen bypass capacitor.

Alignment test point.

Part Function

7. First Mixer V203

(fig. 59)

R202 and C343 --
R203 =mmmmnmeeme

L246 and C339 —-
E206 ~=-——-—————

Agc decoupling network.

Cathode bias.

Screen-dropping resistor.

Plate-dropping resistor.

Cathode bypass.

Screen bypass.

Rf gain noise filter.

Plate decoupling.

High-frequency bypass.

Low-pass filter for B+ circuits.

Test point for grid voltage mea-
surement.

The first mixer stage is used only on the
0.5- to 8-mc ranges. The output from first
crystal oscillator V401 (para 8) is hetero-
dyned with the signal from the second rf am-
plifier in the mixer stage to produce a signal
variable between 9 and 18 mc.

a. The input signal is applied to the con-
trol grid of V203 through parasitic sup-
pressor R214. The injection signal from
the first crystal oscillator is applied through
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T401 to the cathode of V203. The plate cir-
cuit of V203 is tuned over the 9- to 18-mc
range when the positions of the cores in Z219
through Z221 are changed. The 9- to 18-mc
signal is fed through C307 and C310to S210.

Note: Tuned circuits Z219through Z221 arehigh-Q tuned
circuits, capacitively coupled by C307 and C310. Thecom-
bination results in narrow bandpass, effective image re-
jection, and high signal-to-noise ratio.

b. Switch S210 (rear)connectsthefirst mixer
output to second mixer V204 for the 0.5- to
8-mc range (four bands), and connects the
output of second rf amplifier V202 to the
second mixer for the 8-to 32-mc range (two
bands). In the 8- to 32-mc range, switch S210
(front) grounds the output of V203.

c¢. The functions of the remaining parts are
listed below.

Part Function
E208 Test point for test and alignment.
R213 Grid resistor for V203.

Plate decoupling network.

Cathode bias resistor and cathode
bypass capacitor.

Part of plate tuned circuits.

Alignment adjustments.

B+ decoupling network.

R215 and C304
R404 and C404

C305 and C308
C306, C309, C311
1246 and C339

8. First Crystal Oscillator V401

The first crystal oscillator provides injection
voltages to first mixer V203. The tube oper-
ates as an electron-coupled oscillator; the
screen grid functions as the anode. Oscillations
are coupled to the plate circuit through the
electron stream of the tube. The stage is op-
erative only for the 0.5- to 8-mc input signal
range, the area where triple conversion is
used in the receiver.

a. The crystal is connected between the
control grid and ground. Because capacitor
C438 grounds the screen grid for rf, the feed-
back path between the control grid circuit
and the screen grid is complete. The ratio of
the values of C401 and C402 determines the
amount of feedback that is applied to the con-
trol grid; the signal is taken from C401.

b. Minimum bias is developed by cathode
bias resistor R402; gridleak bias is developed
by R401 and the series combination of ca-
pacitors C401 and C402. The cathode iskept
above ground rf potential by choke L401.
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c. The plate load is T401, to which B+ volt-
age is applied through the decoupling net-
work made up of R403, L.406, C403, C436,
and C440. Transformer T401 is tuned by
C414 and C415 when crystal Y401 is in use.
When other crystals are switched into the cir-
cuit, S404 selects capacitors other than C415
(d below). The secondary of T401, C404, and
R404 form the cathode circuit of first mixer
V203 (para 7).

d. To cover the eight steps in the incoming
signal range of 0.5 to 8 mg, five crystals and
five sets of tuning capacitors are selected by
S402 and S404 respectively. The tuning ca-
pacitors, with the primary of T401, form a
tuned circuit that is the plate load for V401.
The chart below shows the crystal in use for
each step, together with the tuning capacitors
selected and the contacts used on S402 and
S404. The contact numbers are the same as
the megacycle indication on the front-panel
frequency indicator.

damental i
Cryatal | Fpnismentsl | Trimner S
Y401 9 mc C414 and C415 0 and 6.
Y402 8 mc C414 and C418 1 and 5.
Y403 10 mc C414 and C416 2 and 7.
Y404 12,6 me C414 3s
Y405 7 mc C414 and C417 4.

Note: Capacitor C414 is made up of five variable capacitors.

9. Second Mixer V204
(fig. 2)

The second mixer stage is used on all fre-
quency bands. On the eight lower-frequency
bands, signals from first mixer V203 are ap-
plied to the second mixer. On the 8- to 32-mc
range, signals from the second rf amplifier
are applied to the second mixer. The input
signals mix with the output ofthe second crys-
tal oscillator stage to produce a signal of 2.5
to 2 mc when the receiver is set to the 0.5- to
1-mec band, and 3 to 2mc, on all other bands.
These variable frequencies are the difference
between the two input signals.

a. Input signals are applied through C312
to the control grid of V204. The injection sig-
nal from the second crystal oscillator is ap-
plied to the cathode through T402. The out-
put signal atthemixer plateis applied through
capacitors C316, C319, and C322 to the grid
of third mixer V205.
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Figure 1. First crystal oscillator. simplified schematic diagram.

b. Positioning the powdered-iron cores in
coils Z222, 7223, and Z224 varies the plate
circuit over a range of 3 to 2 mc.

¢. The functions of the remaining parts are
listed below.

Parts Function

R216 Grid resistor.

L246, R217, C313, and C339 | Plate circuit decoupling.
R408 and C408 Cathode bias network.
€315, C318, and €321 Part of plate-tuned
circuits.

C314, C317, and C320 Alignment trimmers.

10. Second Crystal Oscillator V402
(fig. 3)

a. The second crystal oscillator provides an
injection signal to second mixer V204 on all
bands. Except for part reference designation,
this stage is the same as the first crystal os-
cillator (para 8); therefore, only the crystals,
trimmers, and switch positions used to obtain
various frequency ranges will be covered.

b. The chart below shows the crystal refer-
ence designation, its fundamental frequency,

and the position of the wiper contact on S401.
This position corresponds to the reading of
the two left-hand digits on the front panel fre-
quency indicator. For example, when the
switch contact is in position 2, the first two
left-hand digits indicate 02.

Crystal Fundamental freq Position of 8401
symbol in mc wiper contact
Y406 12 0; 1. 9; 21
Y407 15 [ 2, 12

Y408 6.2 I3

Y409 14 | 4,11, 25
Y410 8 5; 18

Y411 9 6, 15, 24
Y412 10 T: 19 27
Y413 11 8, 19, 30
Y414 13 .10, 23
Y415 8.5 | 14

Y416 | 11.333 i 31

Y417 10.666 | 29

Y418 10, 333 28

Y419 9.666 26

Y420 12.5 22

Y421 11.8 20

Y422 10.5 18

Y423 9.5 16

¢. The chart below lists the trimmer sections
of C420 and the fixed capacitors that are

9
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connected into the plate circuit of V402 when
switch 'S403 is rotated.

Position of 5403 s bonnecsd
wiper contact é’f V402

0,1, and 9 ---=--=--- C420A and C419.
2 and 12 —-—---——-—-—- C420B and C421.
3, 6, and 15 ——=-=-=—- C433, C420C, and C422.
4 and 11 ———======mmm= C420D and C423.
5and 13 ————====euu-- C420E and C424.
7 and 17 =====-=—=--—- C420F and C425.
8 -— C420G and C426.
10 —————-mmmmmmeeeee C402H and C427.
14 - C420I and C428.
16 ————mmm e C420J and C429.
18 C420K and C430.
19 C420L and C431.
20 —————mmmm e C420M and C432.
2] ——mmmmmm e C420N.
22 C4200.
23 —mmmmmmmm e C420P.
24 —m—mmmm e C420Q.
25 ———mmmmm e C420R.
26 ——mmmm e C420s.
27 C420T.
28 —mmmmmmm e C420U.
29 C420V.
30 C420W.
31 C420X.

d. The 24 trimmers contained within C420
are adjustable and areused during alignment.
Paragraph 51 lists the crystals, their funda-

mental frequencies, and the bands on which
they operate. Frequency tripling can be ob-
tained by use of series capacitor C433 to de-
crease the total capacitance introduced into
the tuned primary of T402.

11. Third Mixer V205
(fig. 4)

The third mixer receives signals from second
mixer V204 and variable frequency oscillator
V701 to produce a 455-ke difference or inter-
mediate frequency signal.

a. The 3- to 2-mc output signal of second
mixer V204 is coupled to the third mixer grid
through C322. The 3.455- to 2.455-mc vfo
signal is applied to thecathodethrough T701.
The plate circuit of the third mixer consists of
T207 (composed of capacitor C324, primary
winding L240, and secondary winding
L241). Transformer T207 hasabroadband-
pass at 455-kc and an adjustable core for
alignment purposes. The 455-kc signal from
the third mixer is applied to first if. amplifier
V501, through the crystal filter circuit (para
13).

I
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OSCILLATOR i .

i 5 i > CATHODE

I 2D MIXER

] STAGE

L 7] V204

c408

OlUF 'l‘ 2,200
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+180V
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Figure 3. Second crystal oscillator, simplified schematic diagram.
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b. The parts comprising Z702 are covered
in paragraph 12. The functions ofthe remain-
ing parts are listed below.

Part Function

R218 Grid resistor.

R219 and C323 Cathode bias network.
R220 and C325 Plate decoupling network.
1.246 and C339 B+ decoupling network.

12. Variable Frequency Oscillator V701
(fig. 5)

The variable frequency oscillator is a
Hartley-type oscillator that produces the nec-
essary injection signal for the third mixer
stage. The frequency range is from 2.455 to
3.455 kc. Tuning unit Z701 is completely en-
closed in a hermetically sealed can that con-
tains a heating unit to maintain the tempera-
ture at 75° C. The temperature is controlled
by thermostat switch S701 (fig. 66). Certain
changes were made to vfo's stamped MOD 1.
Aside from some value changes, the differ-
ences are in the output circuits. These differ-
ences are apparent in figure 5.

a. The oscillator tank circuit is made up of
C701 and the series combination of L701 and
L702. Capacitors C702 and C703 aretemper-
ature-compensating capacitors to maintain
frequency stability with changes in tem-
perature.

(1) Feedback is provided by induction
from the portion of L702 between the
tap and ground. Plate current flows
through this portion.

(2) The screen grid functions asthe anode
of the oscillator; it is held atrfground
potential by C705. Grid leak bias is
developed by coupling capacitor C704
and grid resistor R701. Screen grid
voltage is dropped by R702.

(3) The output of the stage appears across
the secondary of T701, which is in
series with the cathode of third mixer
V205.

(4) In the unmodified model (A, fig. 5),
the primary of T701 is untuned. The
components in the secondary circuit
provide for proper bandpass charac-
teristics. In MOD 1 versions, (B, fig.
5), the primary is tuned and the sec-
ondary circuit is simplified.

12

b. As the receiver is tuned from the lowest
to the highest frequency in any particular
band, a powdered-iron slug within L702
moves to change the frequency of the vfo over
its range. The slug covers its range in exactly
ten turns of a lead screw that isturned by the
KILOCYCLES CHANGE control. Coil L701
is an end-point adjustment to obtain a 1-mc
range for ten turns of the lead screw and to
permit the vfo to track with the other tuned
circuits in the receiver.

c. In A, figure 5, R703, C706, and C707
decouple the oscillator from the power supply.
This function is performed by L'703 and C706
in B, figure 5.

13. Crystal Filter
(fig. 6)

The crystal filter is part of the bandwidth
control system that provides varying degrees
of selectivity. A narrow bandpass of 0.1 and
a narrow l-kc bandpass are provided by
7501. A 455-ke crystal is used in this circuit.

a. The circuit consists of one-half of the sec-
ondary of L.241 (between terminals 3 and 4),
crystal Y501, resistors R502, and R561, and
capacitor C502. Inductance L and capaci-
tance C form a tuned circuit that is resonant
at the crystal frequency. A variable capacitor
is connected between one end of the crystal
holder for Y501 and the other half of sec-
ondary L241 (terminals 2 and 3). This ca-
pacitor supplies an out-of-phase voltage to
the control grid of V501 to neutralize the ca-
pacitance of the crystal holder.

b. When BANDWIDTH switch S501 is in
the .1 and 1 KC positions, the 455-kc signal
is applied to Z501; on the remaining four
positions of the control marked 2, 4, 8, and
16 KC, the signal is applied directly to the
control grid of V501 through C503. With the
switch in the last four positions, C503 pro-
vides an rf short-circuit for Y501. In the first
two positions, C503 serves as a low-imped-
ance connection at the intermediate frequency
to R561.

c. With S501 in the .1 KCposition, thecrys-
tal is loaded by R502 and C502; R561 is
shunted across R502 through C503. With
5501 in the 1 KC position, thecircuitis loaded
by R502 and C502; R561 is removed from
the circuit.
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Figure 5. Variable frequency oscillator, simplified schematic diagram.
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14. Intermediate Frequency Amplifiers V50.

through V506
(ig. 74)

a. General. The if. subchassis consists of
six stages. The output of the fifth if. stage is
applied to agc amplifier V509, agc rectifier
V510, and through cathode follower V511,
to output jack J512. The sixth if. stage forms
part of the CARRIER LEVEL meter circuit;
its oatput is applied to detector V5607A. The
gain of the if. amplifier section is controlled
manually by the RF GAIN control when the
FUNCTION switch is set to MGC, CAL, and
SQUELCH. The gain is also controlled auto-
matically by the agc circuits when the FUNC-
TION switch is in the AGC, CAL, or
SQUELCH position. The BANDWIDTH
switch controls the degrees of selectivity ofthe
if. transformers.

b. If. Selectivity. The bandpass of the if.
amplifier system can be varied in six steps
by the BANDWIDTH control over a range
extending from .1 KC to 16 KC. This range
is obtained by crystal filter Z501 (para 13)
and by control ofthe mutual coupling between
the windings of the interstage transformers
(T501 through T505). Thedegree of coupling
in the transformers is controlled by the use
of additional coils wound on the same form
as the primary or secondary winding. Three
of these coils are used in T501 (fig. 74) while
four are used in the remaining if. trans-
formers. One coil is connected to each trans-
former at a time to produce a given degree of
coupling. A series coupling circuit, that in-
cludes contacts of BANDWIDTH switch, a
selected coil, and a capacitor and resistor in
parallel, is connected across each secondary
winding to obtain the desired bandwidth. Re-
sistors are included’in series with the coupling
coils, when needed, to increase the band-
width. The transformer windings in use for
the various positions of the BANDWIDTH
switch are described in (1)through (4)below.

(1) When the BANDWIDTH switch is in
the position marked .1, 1, or 2 KC,
transformer coupling circuits remain
unchanged; narrow bandwidths for
the .1 KC and 1 KC positions depend
on circuit changes in crystal filter Z501
(para 13). In these threepositions of
the BANDWIDTH switch, the coup-
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ling coil in T501 is phase-aiding; it
is the one mounted at the greatest dis-
tance from the primary winding. The
coupling coils in T502 through T505
are also phase-aiding; they are third
in distance from the primary winding.

(2) When the switch is in the 4 KC posi-
tion, the coupling circuit of T501 re-
mains the same. Coupling coils that
are phase-aiding and located at the
greatest distance from the primary
windings of T502 through T505 are
used (fig. 74).

(3) When the switch is in the 8 KC posi-
tion, the middle coupling coil of T501
and resistor R507 are connected into
the coupling circuit. Thecoupling coils
in the second positions from the pri-
mary windings of T502through T505
(fig. 74) R514, R524, R529, and
R5634 are included in the remaining
coupling circuits. In this switch posi-
tion, the windings of T501 are not
coupled as closely as the windings of
T502 through T505.

(4) When the switch is in the 16 KC
position, the coupling coils nearestthe
primary windings of all transformers
are included in the coupling circuits.
Resistor R508 is in series with the
coupling coil of transformer T501;
R515, R525, R530, and R535 are in
series with the coupling coils of T502
through T505 respectively.

15. First If. Amplifier V501
(fig. 7)

Depending on the position of the BAND-
WIDTH switch, the 455-kc if. signal from
third mixer V205 is fed to the first if. ampli-
fier through crystal filter Z501, or directly
from the third mixer stage. The amplified if.
signals are coupled to second if. amplifier
V502 for further amplification.

a. The 455-kc if. input signal is fed to the
control grid of V501. The grid circuit is re-
turned to the agc circuit (para 22) through
7Z501 and R501 (fig. 6).

b. In addition to the agc voltage (para 22)
applied to V501, the gain ofthefirstif. ampli-
fier can be manually controlled by variation
of the value of cathode bias with RF GAIN



control R123. External control of the rf gain
can be achieved by removal of the jumper be-
tween RF GAIN terminals 1 and 2 of TB102
and connection of 5,000-ohm potentiometer
between terminal 1 and ground.

c¢. The plate circuit is completed to B+
through the primary of T501. The screen
grid is connected to the junction of R504 and
R505 which, with GAIN ADJ control R562,
form a voltage divider across the 180-voli
supply.

d. Three degrees of selectivity are obtain-
able by connection of one of three additional
coils in T501, through the contacts of S502
(para 14b).

e. The functions of the remaining parts are
listed below.

Part Function
C510 Screen grid bypass
capacitor.
C511 and R513 Plate decoupling network.

Part Function

R503 and C505-------
R506 and C507 ~--——~
(051 T ————

Cathode bias network.

Plate decoupling network.

Screen grid bypass capac-
itor.

Isolation from cathode cir-
cuits of other controlled
stages.

Plate decoupling network
for V501 and V502.

L501 and C504 ------

L503, L530, and C531

16. Second If. Amplifier V502
(fig. 7)

The output of the first if. amplifier is coupled
to the second if. amplifier through T501.
The signal input is amplified and applied to
the third if. amplifier.

a. The control grid is returned to ground
through a portion of thé secondary winding
of T501. The plate circuit is completed to B+
through the primary winding of T502. Four
degrees of selectivity are available by con-
nection of one of the four additional coils in
T502, through the contacts of S503 (para
14d). GAIN ADJ control R562 provides for
presetting the if. gain by adjustingthe cathode
bias on V502.

b. The functions of the remaining parts are
listed below.

Part Function

R510, R562, and C509 Cathode bias network.
R512 Screen grid voltage-
dropping resistor.

17. Third and Fourth If. Amplifiers V503
and V504
(fig. 60)

The third and fourth if. amplifier stages
amplify the 455-ke signal from the second if.
stage and apply this signal to the input cir-
cuit of the fifth if. amplifier.

a. The if. signal from the second if. ampli-
fier is coupled, through C512, to the control
grid of V503. The signal voltageisdeveloped
across grid resistor R516. The signal at the
plate of V503 is coupled by T503 to the con-
trol grid of V504. The fourth if. stage is sim-
ilar to the third if. stage. Corresponding
components serve similar functions.

b. Four degrees of selectivity are available
by connection of one of four windings in
transformers T503 and T504, through
BANDWIDTH switches S505 and S506 (para
14b).

c. When S504 is in the .1, 1,or 2 KC
position, the common cathode bias circuit
for V503 and V504 is completed through
R521. As the bandwidth is increased (through
the 4, 8, or 16 KC positions of S504), suc-
cessively lower value resistors, R520, R519,
or R518 are substituted. The lower cathode
bias thus produces results in increased gain
of the two stages, offsetting the reduction in
gain from increased bandwidth.

d. The functions of the remaining parts are
listed below.

18. Fifth If. Amplifier V505
(fig. 61)

The fifth if. amplifier amplifies the 455-kc
if. signal and applies it to the control grids of
sixth if. amplifier V506, agc amplifier V509,
and if. cathode follower V511.

a. The RF GAIN control operation is the
same as for the first if. stage. The input sig-
nal is coupled to the control grid of V505
through T504.

b. The functions of the remaining parts
are listed below.

17
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Part Function

R509 and C508
R511 and R532

Agc isolation network.
Voltage divider network.
R531 and C520 Cathode bias network.
R533 and C522 Plate decoupling network.
C521 Screen grid bypass.

19. Sixth If. Amplifier V506
(fig. 61)

The sixth if. amplifier amplifies the 455-kc
signal from the fifth if. amplifier and applies
it to detector V507A. The bandwidth of the
sixth if. amplifier will permit any bandwidth
selected by the BANDWIDTH switch to pass
without attenuation.

a. Capacitor C525neutralizes interelectrode
capacitance between the plate and control
grid. This prevents the output signal from
beat-frequency oscillator V508 (which is ap-
plied to the secondary of T506) from appear-
ing at the input to cathode follower V511.

b. The cathode circuit of V506 forms part
of the circuit that operates the CARRIER
LEVEL meter (para 22e).

c¢. The functions of the remaining parts are
listed below.

Part Function

Cathode bias network.

Plate and screen decoupling
network.

C539 Coupling to V509.

R536 and C523
R538 and C524

20. Detector and Limiter Circuits V507 and
V510
(fig. 8)

The detector rectifies the 455-kc if. signal
and the limiter reduces interference by remov-
ing noise peaks that exceed the level of the
received signal. The output of the limiters is
applied to af amplifier V601.

a. Detector.

(1) The plate and control grid of V507A
are connected to the secondary of
T506. The resulting diode circuit in-
cludes the secondary of T506, LL502,
and diode load resistors R539 and
R540.

(2) The if. signal from the sixth if. ampli-
fier is applied to the detector anode

through T506. Tube V507 rectifies the
signal and an audio voltage is de-
veloped across R124, R539, and
R540. Choke L502 and capacitor
C526 filter the if. signals from the
diode load. The audio voltage devel-
oped across R540 is applied, through
a jumper connection on TB101 to the
control grid of squelch tube V601B
(para 27). LIMITER control R124,
shunted across the load, adjusts the
negative voltageto determinethethres-
hold level of the limiters.

(3) When the bfo is used, the output of
V508 is coupled to the detector plate
through C536. The output of V508
mixes with the if. input signal to pro-
duce a beat note (para 21).

b. Limiter. When LIMITER switch S105
is ON, the peak amplitude of the detector
output is limited to eliminate noise peaks
above the level determined by the setting of
R124.

(1) The limiter circuit consists of two tri-
ode tube sections connected as diode
series limiters, to provide limiting of
both positive- and negative-noise
peaks. When LIMITER control R124
is turned to OFF, switch S105
(ganged to the limiter potentiometer)
grounds the parallel-connected cath-
odes through R544. This action also
removes the ground connection at the
junction of R541 and R542 and ap-
plies +180 volts dcto the platethrough
L503 and R543, which causes the
diodes to conduct. When an af signal
is applied to the anode of V507B, the
af voltage modulates the dc that flows
through thid diode. This signal
appears across R544. Because R544
is common to both diode limiters,
this signal is superimposed on the dc
that flows through V510B and
appears across R542. The audio out-
put signal is then coupled through
C529 to the control grid of the first
af amplifier.

(2) When LIMITER control R124 is
turned clockwise, switch S105 grounds
the junction ofresistor R541 and R542
and removes ground from the
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cathodes of the diodes. Both cathodes
assume a negative potential, adjust-
able by R124. The diodes now function
as negative- and positive-peak lim-
iters. When current flows through the
diodes, the af signal is transferred
through the diodes as before; how-
ever, any negative-going impulse that
exceeds the threshold voltage across
R124 will cut off the diode. A positive
impulse applied to the plate of V507B
will cause the tube to conduct. This
action increases the voltage drop
across R544. Thevoltage across R544
opposes threshold voltage, and there-
by cuts off V510 and limits any posi-
tive impulse. As R124 isturned toward
position 10, a less negative voltage is
applied to the diodes, and greater
limiting results. The threshold voltage
varies with the amplitude of the diode
load signal; therefore, limiting action
is automatic.

(3) The functions of the remaining parts
are listed below.

Part Function

R125 and C102 Decoupling circuit to de-
couple the limiter from

the detector.

C550 Cathode voltage stabilizing
capacitor.

L503, C530, and C531 | Af filter for the +180-volt
line.

R543 and C528 Plate decoupling network.

C551 If. bypass.

R125 Prevents excess diode

loading when S105 is in
OFF position.

21. Beat-Frequency Oscillator V508
(fig. 9)

The beat-frequency oscillator permits copy-
ing cw radiotelegraph signals and aids in
the tuning of weak modulated continuous
wave (mcw) signals. With the BFO switch
set to ON, the bfo generates a signal which
mixes with the 455-kc if. signal in the de-
tector circuit to produce an audible note in
the output. The circuit is similar to the vfo
(para 12). Because of its stability, the bfo
permits the reception of ssb signals. Its out-

20

put replaces the carrier that was attenuated
or suppressed at the transmitter. This output
and the received sideband are heterodynedin
detector V507A to reproduce the transmitted
intelligence.

a. The oscillator section of V508 operates
as a triode with the screen grid functioning
as the anode. Tuned circuit Z502 consists of
a tank coil (two inductors in series) and a
tank capacitor (three capacitors connected
in parallel). Feedback voltage is induced by
cathode current flow through the portion of
the coil connected between thetap and ground.
The oscillating voltage that appears across
the rest of the coil is applied to the control
grid through C532. The amplified signal at
the plate is applied through C536 to the plate
of detector V507A. When the BFO control
is set to OFF, B+ voltage isremovedat S103
from the bfo plate and screen circuits.

b. Capacitors C532 and C533 form a volt-
age-divider network which improves fre-
quency stability by minimizing the effect of
the tube input capacitance on the tank coil.
The capacitors across the tank coil are tem-
perature-compensating to insure frequency
stability.

c. The BFO PITCH control varies the out-
put over a range of 452 to 458 kc. When the
BFO PITCH control is set to 0, the output
frequency is exactly 455 kc (the if.) and no
beat frequency is produced in the detector.
The calibration points on the front-panel
BFO PITCH control indicate the number of
ke deviations (=3 kc) from 455 ke.

d. The functions of the remaining parts are
listed below.

Part Function
R545 Grid bias resistor.
R547 Plate load resistor.
R548 and C535 Plate decoupling network.
R546 Screen grid voltage-dropping
resistor.
C534 Screen grid bypass.

22. Agc and CARRIER LEVEL M eter Cir-
cuits V509, V510, and V511
(fig. 10 and 62)
The agc circuit operates when FUNCTION
switch S107 is turned to AGC, CAL, or
SQUELCH. When the switch is in the MGC
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Figure 9. Beat-frequency oscillator, simplified schematic diagram.

position, the agc line is grounded, thus re-
moving the control voltage. A delayed-action
system prevents application of agc bias volt-
age to the controlled tubes during the recep-
tion of weak signals. The AGC control canbe
set to FAST, MED. (medium), or slow, de-
pending on the receiving conditions and the
type of signal being received. The negative
agc voltage controls V201, V202, V501, and
V505.

a. Agc Amplifier V509. This stage is simi-
lar in operation to if. amplifiers V501 through
V506.

(1) The 455-kc signal from thesecondary
of T505 is coupled to the control grid
of V509 through C539. The signal is
developed across grid resistor R551.

(2) The plate receives B+ voltagethrough
7Z503. The output signal is developed
across the tuned circuit of Z503 and
is coupled through C543 to the plate
and control grid of agc rectifier
V510A.

b. Delayed Agc System. Delay of the agc
action prevents application of negative bias
to the controlled tubes until the if. signal has
sufficient strength to produce adequate input
to detector V507.

(1) The agc function is made dependent
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on the strength of the signal. When a
weak signal is being received, a posi-
tive potential is applied to the agc
line. This voltage is too low to over-
come the negative bias voltage pro-
duced by the cathode resistors of the
controlled tubes. When a strong signal
is applied to the agc rectifier, a nega-
tive dc voltage is developed across
R555. This negative voltageis applied
through R556 and R557, the time-
constant circuit, and AGC NOR ter-
minals 3 and 4 of TB102 to the
controlled stages, which decreases the
gain. The agc line is grounded when
FUNCTION switch S107 is turned to
MGC position, and the gain is con-
trolled only by RF GAIN control R123
(para 5).

(2) When the receiver is used in a diversity
receiving system (TM 11-5820-357-
10), crystal CR101 prevents agc cir-
cuit loading of the controlling receiver
by the agc circuits of the other
receivers.

c¢. Time-Constant System. The time con-
stant of the agc line is adjustablein three steps
by AGC switch S104. In the FAST position,



the time constant is 0.01 second; in the MED.
position, 0.5 second; and in the SLOW posi-

tion, 4

(1)

(2)

(3)

seconds.

FAST. When the switch is inthe FAST
position, thenegative agc voltage from
the if. signal filter (R556 and C544)
is applied to the second filter (R557
and C545). The time-constantis deter-
mined by the capacitance and resist-
ance of the agc line.

MED. When the switch is in the MED.
position, C546 and C547 are con-
nected across C545 by S104 to in-
crease the time constant.

SLOW. When the switch is in the
SLOW position, C546 and C547 deter-
mine the time constant and the total
apparent capacitanceis about 10 times
as large as in the MED. position. Tube
V511A has the control grid connected
to the agc line. The capacitance be-
tween the control grid and plate is
multiplied by the gain of the tube and
applies a larger apparentinputcapac-
itance between control grid and
cathode that further increases the time
constant of the circuit.

d. Functions. The functions of the remain-
ing parts are listed below.

Parts Function

R202, R208, R501, R509,
C226, C252, C343,
C501, C508

R554 and C542

R552 and C540

R553

R555, R556, R558

C541

C544 and C545

Decoupling networks to
isolate if. and rf cir-
cuits from each other
and from the agc line.

Plate decoupling network
for V509.

Cathode bias network.

Screen grid voltage-
dropping resistor.

Voltage divider network.

Screen bypass for V509.

If. filters.

e. CARRIER LEVEL Meter Circuit (fig. 10

and 62). CARRIER LEVEL meter M102 in-
dicates the relative strength of a received rf
signal. Sixth if. amplifier V504, agc time con-
stant tube V511A, and their circuit compo-
nents form a bridge circuit. Meter M102
indicates the bridge unbalance.

(1)

The resistors drawn in parallel with
the tubes in figure 10 show that V506
appears as a constant resistanceinthe
bridge circuit and that V511A is the

variable element. The changing resist-
ance in V511A iscausedby variations
in agc voltage from agc rectifier
V510A.

(2) With no received signal, and with the

RF GAIN control turned fully clock-
wise (to produce zero agc voltage),
CARR-METER ADJ control R537 is
adjusted until M102 indicates zero. At
this point the voltages between each
side of the meter and ground are
equal; the bridge is balanced and no
current flows through the meter.

(3) When a signal is received, agcvoltage

is applied to V511A; its plate current
decreases and so does the voltage drop
across R559. The bridge is now un-
balanced and current flows through
M102. The stronger the received sig-
nal, the larger is the agc voltage
applied to V511A and the greater is
the pointer deflection on M102.

(4) When the FUNCTION switch is setto

(5)

MGC, the control grid of V511B is
grounded; normally the meter will in-
dicate zero. If asignal appliedto V506
is strong enough to draw grid current
and unbalance the bridge, the meter
will show an indication. This is an
overload; the RF GAIN control
should be reduced until the meter indi-
cates zero.

The functions of the remaining parts
are listed below.

Part Function

R536
C523
R537
R538

R559
R560

C530, C531, and
1503

Minimum bias resistor for V506.

Cathode bypass capacitor for V506.

CARR-METER ADJ control.

Decoupling resistor for the sixth if.
amp.

Cathode bias resistor for V511.

Plate load resistor for V511.

Plate decoupling network.

23. If. Cathode Follower V511

(fig. 11)

The cathode follower stage couples the 455-
ke if. signals from the secondary winding of
transformer T505 to a low-impedance cable.
This is used for applying frequency shift, tele-
typewriter signals to conversion equipment.
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a. The signals from fifth if. amplifier V505
are appliedto the control grid of V511 through
the secondary of T505. The plate dc path is,
through chock L503 to B+. Because ca-
pacitor C537 offers a low-impedance path to
the if. signal, the output signal is developed
across cathodeload R550 and appliedto J106
IF OUTPUT 50 OHM through C538.

b. The functions of the remaining parts are
listed below.

Parts Function

Cathode bias network.
Plate decoupling network.

R549 and C537
L1503, C530, and C531

24. Af Amplifier V601A and Filter Circuits
(fig. 63)

Af amplifier V601A amplifies the audio
signal from the limiters for application to the
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ter circuit, simplified schematic diagram.

local and line audio channels. For best re-
ception of certain types of transmissions, the
audio signals are routed through a selected
filter to eliminate unwanted frequencies.

a. The input signal is developed across
grid resistor R601 and is applied to the con-
trol grid of V601A. The amplified signal,
appearing across the secondary of T601, is
routed through AUDIO RESPONSE switch
S102 to resistors R105, R103, and R104.
The input to local af amplifier V602A istaken
from LOCAL GAIN control R104; the input
to line af amplifier V602B istaken from LINE
GAIN control R103.

b. When S102 is in the SHARP position,
for reception of radiotelegraph signals ac-
companied by a high noise level, the circuit
through FL601 is completed through con-
tacts 2 and 3, and 8 and 9.
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Figure 11. If. cathode follower, simplified schematic diagram.

c¢. When S102 is in the MED. (medium)
position, for reception of voice signals with
noise above 3,500 cycles per second (cps)
cut off, the circuit through FL602 is com-
pleted through contacts 2 and 4, and 8 and
10. Resistors R106, R107, and R108 form a
pad to attenuate the signals to alevel approx-
imately equal to that produced when S102 is
in the SHARP position.

d. When S102 is in the WIDE position, to
use the full frequency response of the receiver,
the circuit is completed through contacts 2
and 5, and 8 and 11. Resistors R109, R110,
and R111 form a pad to attenuate thesignals
to a level approximately equal to that pro-
duced when S102 is in the SHARP position.

e. The functions of the remaining circuit
parts are listed below.

Parts Function

R602 Cathode bias resistor.
R603 and C601 Plate decoupling circuit.
L601 and C103 B+ af filter.

25. Local Audio Channel
(fig. 12)

The local audio channel consists of two
stages of amplification. First stage V602A

amplifies the signal from af amplifier V601
and applies this signal to local af output
stage V603. The output tube increases the
audio signal from the local af amplifier to a
suitable level for operating a loudspeaker or
a headset. Degenerative feedback is used to
obtain the necessary frequency response.

a. The signal voltage from V601A is de-
veloped across LOCAL GAIN potentiometer
R104. Part of this voltage, depending on the
setting of R104, is applied to the control grid
of V602. The amplified signal is coupled to
the control grid of V603 through C603. The
output of V603 is developed across the pri-
mary of T602. the signal across the
secondary is applied across series-connected
resistors R127 and R128. The signal voltage
across R127 and R128 is applied to terminals
6 and 7 of TB102. These terminals are nor-
mally connected to a loudspeaker. Thesignal
voltage across R128, available at terminals
7 and 8, is normally connected to a headset.

b. Distortion is reduced by degeneration in
the cathode circuit of V602A produced by sig-
nal voltage acrosscathodebias resistor R604.
To improve frequency response, a feedback
voltage is coupled from the plate of V603,
through R606, to the cathode of V602A.
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c. The functions of the remaining parts are
listed below.

Part Function
R605 Plate load resistor for V602A.
R607 Grid return resistor for V603.
R608 Cathode bias resistor for V603.
C604 Controls frequency response of T602.

26. Line Audio Channel
(fig. 64)

The audio channel is similar to the local
audio channel (para 25) but is designed to
work into a balanced line having an imped-
ance of 600 ohms. The output level can be
monitored with LINE LEVEL meter M101.

a. The inner ends of the secondary halves
of transformer T603 are connected to termi-
nals 11 and 12 of TB102 (TM 11-5820-357-
20). A jumper is normally connected between
these terminals, except when an external
balancing network is used to correct the im-
pedance. The signal developed across the
entire secondary (terminals 3 and 6) to T603
is connected to terminals 10and 130f TB101,
as well as to terminals A and J of REMOTE

CONTROL connector J105, when BREAK
IN switch S106 is in the OFF position. Re-
sistors R112 through R116 form a pad that
attenuates the signal 14 decibels (db) to a
level suitable for transmission over a 600-
ohm balanced line.

b. LINE LEVEL meter M101 is connected
across the output-transformer secondary to
indicate the level of the balanced-line signal.
This meter is calibrated in volume units (vu).
The face of the meterhastwo scales: the upper
scale 1s calibrated to read directly mn vu when
LINE METER switch S101 is set to 0 vu; the
lower scale is calibrated from O to 100, ending
at a point opposite 0 vu on the upper scale.
Meter M101 has animpedance of 3,900 ohms.
Resistor R101 is connected in series with M101
to match its impedance to the amplifier output
circuit. To change the range of the meter,
switch S101 selects one of two pads, or con-
nects the meter and R101 directly to the cir-
cuit. For the -10-vu range, the connection is
direct; for the 0-vu range, a pad that consists
of R117 through R119 is used; and for the
+10 vu range, a pad that consists of R120
through R122 is used. Pads areused asrange
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Figure 12. Local audio, simplified schematic diagram.
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multipliers and to maintain the impedance
match. A fourth position of switch S101, OFF,
disconnects the meter from the circuit and
substitutes R102 in its place to maintain the
impedance match required across the second-
ary winding of T603.

c¢. The functions of the remaining parts are
listed below.

Part Function
R103 LINE GAIN potentiometer.
R628 and R632 Cathode bias resistors.
R629 Plate load resistor for V602B.
R631 Grid return resistor for V604.
R633 Common cathode bias resistor.
R634 and C609 | Plate decoupling network for V602.
C610 Coupling capacitor.
C611 Controls frequency response of T603.

27. Squelch Circuit V601
(fig. 13)

When FUNCTION switch S107 is in the
SQUELCH position, the squelch circuit dis-
ables the audio output during periods of no
transmission by the transmitters to which the
receiver is tuned. In addition, an associated
transmitter can be disabled when the operator
of a distant station wishes to interruptatrans-
mission (break-in operation).

a. When no signalisbeingreceived, the only
bias applied to the control-grid circuitof V601
is that applied to the cathode fromthevoltage
divider composed of R612 and R613. Plate
current flows through the coil of squelch relay
K601, energizing it. Contacts 1 and 2 ofrelay
make, grounding the high side ofaudio trans-
former T601.

b. When a carrier signal is received, a volt-
age is developed across R539 and R540 (part
of the diode detector load), with a polarity as
indicated in figure 13. This voltage, filtered by
R610 and C605, adds enough biasto the con-
trol-grid circuit to lower plate current to a
point where the coil of K601 becomes suffi-
ciently deenergized to release the armature;
the circuit between contacts 1 and 2 breaks
and the audio output at T601 is restored.

c¢. When FUNCTION switch S107 isin any
position other than SQUELCH, B+ voltage
is not applied to the plate circuit 0of V601; the
tube is inoperative.

d. For break-in operation of radio set, a

carrier-control circuit in an associated trans-
mitter can be operated. A ground circuit is
completed between pin K of REMOTE CON-
TROL connector J105 and ground through
contacts 4 and 5 of FUNCTION switch S107
rear (when it is in the SQUELCH position),
contacts 5 and 6 of BREAK IN switch S106
(when it is in the OF F position), and contacts
1 and 3 of squelch relay K601 (when it is
deenergized). When a signal is received, con-
tacts 1 and 3 of K601 break, opening the
ground circuit and thus disabling the associ-
ated transmitter.

28. Calibration Oscillator V901A
(fig. 14)

Calibration oscillator V901A, a Pierce
crystal oscillator, supplies a 1-mc signal for
synchronizing multivibrator V902.

a. The oscillating voltage produced by crys-

‘tal Y901 is applied between the control grid

and the plate of the tube. Capacitor C904
blocks the application of the dc plate voltage
to the crystal.

b. The parallel combination of C901 and
C903, the former being adjustable, permits
small adjustment of the oscillator frequency.
In addition, with R901, the combination de-
velops grid leak bias for the stage.

c. Coil L903 is the plateload;itis grounded
for rf through C914. Other elements of the
plate circuit are dropping resistor R902 and
plate-circuit decoupling network 1902 and
C907. Capacitor C905 completes therfcircuit
from plate to cathode.

d. Plate voltage is applied to the stage only
when FUNCTION switch S107 is in the CAL
position. This is also true for the following
stages in the calibrating system; multivibrator
V902 and buffer amplifier VOO1B.

29. Multivibrator V902
(fig. 15)

Multivibrator V902 oscillates at a funda-
mental frequency of 100 ke. Synchronized by
calibration oscillator V9014, it provides a
secondary frequency standard for calibrating
the receiver at every 100-kc point throughout
its frequency range.

a. When FUNCTION switch S107 is in the
CAL position, B+ voltage is applied to the
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Figure 14. Calibration oscillator, simplified schematic diagram.
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Figure 15. Multivibrator, simplified schematic diagram.
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plates through dropping resistor R903 and
through plate load resistors R905 and R907.
B+ voltage also is applied to the control grids
through dropping resistor R904 and grid re-
sistor R906 and R908.

b. The free-running frequency of the oscil-
lator, without synchronization, is determined
by the time constants of R906 and C908 (for
section A of the tube) and R908, C909, and
C912 (for section B). Capacitor C912 is made
adjustable so that the stage can be syn-
chronized exactly at 100 kc by calibration
oscillator V901A.

BUFFER AMPL
V90l

(100-KC STEI:S)

30. Buffer Amplifier V901B
(fig. 16)

The buffer amplifier isolates the multi-
vibrator from the first rf amplifier.

a. The 100-kc signal fromthe multivibrator
is applied through C910 to the buffer-ampli-
fier control grid. The output from the plate
circuit is applied to the control grid circuit of
first rf amplifier V201. Plate voltageis applied
through coil L901 and resistor R910, which
form the plate load.

b. Resistor R911 is the grid return resistor.
Cathode bias is provided by R909and C911.

570 32 MC TO CONTROL GRID

, CIRCUIT OF IST
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colo

FROM
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Figure 16. Buffer amplifier, simplified schematic diagram.

Section Ill. THEORY OF POWER SUPPLY PP-621/URR, VOLTAGE
REGULATOR, FILAMENT CIRCUITS,
AND OVEN-HEATER CIRCUITS

31. Power Supply PP-621/URR
(fig. 65)

The PP-621/URR supplies 300 volts, unreg-
ulated dc to the voltage regulator circuits, 6
volts dc to the relay circuits (para 37), and
25.2 volts ac to the filament and oven-heater
circuits.

a. The primary windings of T801 are con-
nected, through line filter FL101, 3-ampere
ac fuse F101, S801, and S107 to terminals A
and D of power receptacle J104. Each side of
the ac line is filtered by FL101 to minimize
noise pickup and interference from external

30

sources. Two separate primary windings in
T801 permit selection, through S801, of either
115- or 230-volt operation. For 115-volt op-
eration, S801 connects the two primary
windings in parallel; for 230-volt operation,
S801 connects the two windings in series.

b. Terminals 5 and 7 of the high-voltage
secondary of T8-1 are connected to the plates
of rectifiers V801 and V802, and the center tap
(terminal 6) is grounded through fuse F102.
Tubes V801 and V802 are duodiodes con-
nected as diodes in a full-waverectifier circuit.
Each cathode has a protective resistor. These



resistors (R801 through R804) limit the cur-
rent through each diode. The high-voltage dc
output is filtered by C101 beforebeing applied
to the voltage regulator circuits.

c. The low-voltage secondary (terminals 8
and 10) of T801 supplies 25.2 volts ac to all
filament, dial lamps, and oven-heater circuits.
A tap (terminal 9) on this winding provides
12 volts for dry-disk rectifier CR801, to sup-
ply 6 volts dc to antenna relay K101 and
break-in relay K602.

32. Voltage Regulator
(fig. 17)

The voltage regulator supplies B+ voltage
to all stages. The B+ voltage is nearly con-
stant regardless of changes in load currentor
input voltages.

a. The output from the PP-621/URR is ap-

plied to the voltage regulator circuit. Voltage
regulators V605 and V606 function as vari-
able series resistances to regulate the dc
output voltage. Tube V607 functions as a dc
amplifier and controls the series resistance of
V605 and V606 in accordance with voltage
variations in the power supply or in the re-
ceiver B+ circuits. Two cold-cathode tubes,
V608 and V609, provide a constant reference
of +180 volts for dcamplifier V607. The regu-
lated output from the voltage regulator is
applied to the plate and screen grids of the
receiver (para 35).

b. The four plates of V605 and V606 are
tied together and connected directly to the un-
regulated dc voltage. The four cathodes are
connected in parallel by resistors R619, R620,
R621, and R622. These resistors assure load
current balance. The voltage that appears at
the cathodes is determined by the voltage drop
across the tube resistance, which is controlled
by the bias applied to the control grids. If
either the unregulated or the regulated voltage
changes, V607 will alter the bias voltage, and
the resistance of theregulators willchangein a
direction to restorethe correct voltage. Voltage
reference tubes V608 and V609 and resistors
R625 and R626 are connected acrossthe volt-
age-regulated output circuit. The voltage drop
that appears across R626 is applied to the
control grid circuit of de amplifier V607
through isolating resistor R624.

c. A change in the drop across R626 pro-
duces a change in the plate current of V607.
Voltage variations are produced across
potentiometer R614 and resistor R615, the
plate'load forthetube. These varying voltages
are fed to the control grids of V605 and V606.
If the voltage at the control grid of V607 in-
creases, the plate voltage will decrease. This
condition produces a less positive voltage on
the grids of V605 and V606, and increases
the apparent resistance and voltage drop of
the tubes. The output voltage from the cathode
circuit of V605 and V606 will decreasein pro-
portion to the increase in positive bias fed to
the dc amplifier control grid. This action is
reversed when the load current decreases. A
nearly constant output voltage is produced,
which minimizes variations caused by line
voltage or B+ circuit changes.

d. Resistors R623 and R618 form a voltage
divider across the output of the voltage regu-
lator. The voltage appearing across R618, as
increased by cathode current flow, provides
cathode bias for V607. Capacitor C606 by-
passes R618.

e. Screen-grid voltage istaken from the junc-
tion of R616 and R617, a voltage divider
across the unregulated input.

. HUM BAL control R614 permits
presetting the amount of theripple component
of the voltage fed back to the control grids of
V605 and V606, thus minimizing hum in the
output. The ripple componentis coupled to the
control grid of V607 by C608.

8. Resistor R627 provides starting voltage
for V608 and V609.

33. Filament and Diai Lamp Circuits
(fig. 66)

Filament voltages of 6.3, 12.6, and 25.2
volts ac are required. Dial lamps DS101 and
DS108 and filaments requiring 25.2 volts are
connected in parallel with the 25.2-volt
secondary of T801. Filaments requiring 6.3
or 12.6 volts are connected in series.

a. The various choke coils in series with the
filaments, together with their bypass capac-
itors, prevent interstage coupling of high-
frequency signals through the filament
circuits.

b. The filament voltage across V401, V402,
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and V201 is limited to 18 volts by R411. To
maintain constant voltage, voltage regulator
tube RT512 is connected in series with thefila-
ments of V701 and V508. Resistor R635, in
series with the filament circuit of V601 and
V602, reduces hum in the audio subchassis
by reducing the filament current.

34. Oven-Heater Circuits
(fig. 66)

a. When OVENS switch S108 is set to ON,
25.2 volts ac is applied to crystal oscillator
oven HR401 and vfo oven HR701; 25.2 volts
ac is applied to calibration oscillator oven
HR901 at all times.

b. The ovens arethermostatically controlled
by switches S405 and S701, in the crystal
oscillator and vfo oven circuits respectively,
and by the unmarked switch in the calibration
oscillator oven circuit.

c. To prevent electrical interference caused
by arcing at the contacts of the thermostatic
switches, capacitors C434, C435, C710,
C711, and C902 and coil L705 are used.

35. Voltage Distribution (B+)
(fig. 17)

FUNCTION switch S107, controls the ap-
plication of B+ to all plate and screen grid
circuits except the first and second crystal os-
cillators and the vfo. Thesecircuits are always

connected to B+ to keep thetemperature ofthe
components constant.

a. When the FUNCTION switch is in the
MGC and AGC positions, regulated B+ volt-
age is applied to all circuits exceptthe calibra-
tion oscillator and the squelch circuit.

b. When the switch is in the CAL position,
the plate circuit of the calibration oscillator
is energized, and the dc output of rectifier
CR801 (fig. 74) is applied to the antenna
relay.

c. When the switch is inthe SQUELCH posi-
tion, B+ is connected to the plate circuit of
squelch tube V601B in addition to other re-
ceiving circuits.

d. When the switch is in the STAND BY
position, all B+ circuits (except those of the
oscillators) are disabled, and dc voltage is
applied to the antenna relay to ground the
antenna input circuit.

36. FUNCTION Switch S107
(fig. 18)

The FUNCTION switch performs switching
operations that affect the entire operation of
the receiver. The six positions of the FUNC-
TION switch are shown in figure 18; only
circuits that are closed by the switch segments
are identified. The chart below shows the cir-
cuits affected in each of the positions of the
switch as related to the control knob
indication.

-

Switch contacts completed

Position
Front Rear

Circuits

None --——~—~
9 to 10 ===~

OFF -----
STAND BY

Primary power is disconnected from the receiver (fig. 65).
Primary power is applied to the receiver (fig. 65).

Termi-

SQUELCH

2to3, Tto 8

12 to 3, 12 to 10

12 to 3, 12 to 11 lto2, 4to5

nal 2 of CR801 is grounded to apply 6 volts dc to antenna
relay K101 which grounds the antenna input at J107 and
J108. No voltage is applied to the rf, if., and af stages.
+180 volts dc is applied through the front contacts to the rf,
if. , and af stages. Agc voltage at contact 7 of S107 (rear)
is not grounded. Ground is removed from terminal 2 of
CR801 and causes energizing voltage to be removed from
antenna relay K101. Contacts 1 and 2 of S107 (rear) con-
nect terminal 1 of CR801 to terminal 4 (coil) of break-in
relay K602. Break-in operation is possible (para 37).
The conditions for MGC are the same as for AGC, except
the agc bus is grounded through contact 7 of S107 (rear).
+180 volts dc is applied to the rf, if., af, and calibration
oscillator stages. Terminal 2 of CR801 is grounded to
apply 6 volts dc to relay K101 which, grounds the an-
tenna input at J107 and J108. i
The conditions for SQUELCH are the same as for AGC,
except +180 volts dc is applied to V601. Carrier control
circuit is made available (para 37).
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37. Control Circuits (Break-In)
(fig. 67)

When the receiver is used with a transmitter,
certain receiver circuits must be disabled
during transmission to prevent receiver dam-
age.

a. When FUNCTION switch S107 is set to
STAND BY, segment 2 is across terminals 9
and 10, and ground is connected to terminal
2 of rectifier CR801, which energizes antenna
relay K101. The movable contacts of K101
are connected to ground, and the contacts
short-circuit the antenna input at J107 and
J108.

b. When the FUNCTION switch is in the
CAL position, the rf input is shorted to
ground as described in a above, except that
segment 1 is across terminals 8 and 9. This
condition prevents rf signals from entering
the receiver and interfering with the output of
the calibration oscillator.

c. When the FUNCTION switch is in the
AGC, MGC, or SQUELCH position, the coil
of relay K602 is in parallel with the coil of
K101. When a ground connection is applied,

by means of auxiliary equipment, toterminal
9 of TB101 or terminal B of REMOTE CON-
TROL J105 and BREAK IN switch S106 is
turned to ON, segment 3 of S106 is across
terminals 8 and 10; this action causes K101
and break-in relay K602 to energize. The an-
tenna input and the af amplifier output are
short-circuited to ground.

d. When the BREAK IN switchisinthe OFF
position, line audio output is applied to termi-
nals A and J of REMOTE CONTROL
connector J105.

e. For carrier control operation, S107 must
be set to SQUELCH and S106 to OFF. The
carrier control line is terminated at K of
REMOTE CONTROL connector J105
and completed to ground through contacts 4
and 5 of S107, contacts 5 and6of S106, and
contacts 1 and 3 of K601. When S106 is in
the ON position, the carrier control lineis dis-
abled by opening the lead from contact 3 of
K601. When K601 is energized, the carrier
control line is disabled by opening contacts
1 and 3.

Section IV. ANALYSIS OF MECHANICAL TUNING SYSTEM

38. General Principles of Operation
(fig. 19)

The mechanical tuning system ofthe receiver
controls the permeability tuning and switching
elements to provide continuous tuning over a
range of 0.5 to 32 mc in 32 steps. Each step
is tuned over a range of 1 mc except for the
first step, whichistuned from 0.5to 1 mec. The
frequency selected is shown on a countertype
dial.

a. Operation of the MEGACYCLE
CHANGE and KILOCYCLE CHANGE
knobs is limited to 10 turns by progressive
mechanical stops. As the MEGACYCLE
CHANGE knob is turned, the first variableif.
is varied within the range of 9 to 18 mc for
the incoming signal range of 0.5 to 8 mc. On
the other ranges, although the slug racks are
moved, this circuit is disabled. The MEGA-
CYCLE CHANGE control also operates the

32-position switches in the first and second
crystal oscillators and, through the Geneva
system and the over-travel coupler, operates
the six-position rf band switch. The starting
point from which a given slug rack is moved
by the KILOCYCLE CHANGE control is
established, through the differential, by the
MEGACYCLE CHANGE control. The slug
racks affected are those that control the fre-
quency ranges of 16 to 32 me, 8 to 16 me.
4 to 8 mc, and 2 to 4 mc.

b. The KILOCYCLE CHANGE knob is
connected through a 10-turn stop to the vfo
and through the gear train to the antenna, rf
amplifier second variable if. slug racks, and
the first variable if. cam rack. The KILO-
CYCLE CHANGE knob is also connected to
the same differential as the MEGACYCLE
CHANGE knob. The KILOCYCLE
CHANGE knob provides movement of the
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slug racks in the four bands (a above) from
the starting point established by the MEGA-
CYCLE CHANGE knob. AZERO ADJ. knob
on the front panel permits correction, over a
small range, for differences between the read-
ing on the counter and the mechanical and
electrical tuning system.

39. Functional Analysis

a. The MEGACYCLE CHANGE control
performs the following functions:

(1) Through direct-drive gears, it operates
the first variable if. slug rack and the
32-position switches in the first and
second crystal oscillators.

(2) Through the differential, it sets the
proper positions of the rf slug racks
for the four highest bands at each of
its 32 positions.

R-F
BAND
SWITCH
(6 POSITIONS)

ANTENNA AND R-F AMPL

(3) Through the Geneva system and over-
travel coupler, it operates the rf band
switches. These switches are turned
only when tuning the receiver requires
switching to a new rf band. .

b. The KILOCYCLE CHANGE -control
performs the following functions:

(1) Without gearing, it drives the shaft of
the vfo.

(2) Through direct-drive gears, it operates
the second variable if. slug rack, the
first variable if. can rack, and the rf
slug racks for the two lowest rfbands.

(3) Through the differential, it operates
the rf slug racks for the four highest
bands; the same that are preset by the
MEGACYCLE CHANGE control
(a(2) above).

SLUG RACKS
ANTENNA AND R-F AMPL

8-16 4-8 2-4
MC MC MC

SLUG RACKS
2D VARIABLE I-F

GENEVA

SYSTEM
AND

OVERTRAVEL
COUPLER

XTAL 0SC
SWITCH
(32 POSITIONS)

IST VARIABLE I-F

1-2 32
MC MC

IST VARIABLE I-F

9-18

| MG CAN RACK

4

ZERO -
ADJ VFO
3.455 TO

2.455 MC

MEGACYCLE
CHANGE
CONTROL

WHEN + APPEARS,ADD | MC
READ ABOVE AS 22024 KC
WHEN — APPEARS,SUBTRACT | MC

KILOCYCLE
CHANGE
CONTROL

TM5820-357-35-31

Figure 19. Mechanical tuning system, block diagram.
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Note: The first variable if. cans are mounted on

a rack.(can rack), that is moved during tuning to
preserve alignment of these circuits.

40. M echanical Tuning, Detailed Analysis
(fig. 68)

In figure 68, each gear in the gear train is

shown
nation

as a disk, identified by a letter desig-
and bearing a number to indicate the

number of teeth. Although, in the receiver,
all slug racks are operated at both ends by
cams, only one cam per slug rack is shown
for simplicity. Both MEGACYCLE CHANGE
AND KILOCYCLE CHANGE are limited to
10 turns by progressive ring stops.

a. MEGACYCLE CHANGE Control.

(1)

The MEGACYCLE CHANGE control
operates the first variable if. slugrack
through gears A, B, C, D, E, F, and
G. The shaft on which gears E and F
are mounted operates the 32-position
crystal oscillator switches through an
Oldham coupler and through gears H
and J. The Oldham coupler corrects
for slight mechanical misalignment of
the shafts.

(2) Gear K, mounted on the same shaft

(3)

(4)

as gears E and F, transfers motionto
the 6-position rfband switchesthrough
the Geneva system (gear L and lost-
motion gear GGG) and gears M, N,
and P. Gear L turns continuously as
the MEGACYCLE CHANGE control
is turned; gear GGG is effective in driv-
ing gears M, N, and P only whenit is
time for a change in the position ofthe
rf band change switches.

In addition to driving gear G, gear F
transmits motion to the megacycle
counterwheels through gears RR, SS,
TT, UU, VV, WW, and XX.

The 2- to 4-mc, 4-to 8mc, 8-to 16-mc,
and 16- to 32-mc rf slug racks are
moved by both the MEGACYCLE
CHANGE and KILOCYCLE
CHANGE controls through the differ-
ential gear system. The 2-to 4-mcslug
rack is positioned by the MEGA-
CYCLE CHANGE control through
gears A, B, @, R, S, and T. Motion is

(8)

continued through gears U and V to
position the 4- to 8-mc rack, through
gears Wand X forthe 8-to 16-mc rack,
and through gears Y and Z forthe 16-
to 32-mc rack.

An exact stopping position for each of
the 32 steps of the MEGACYCLE
CHANGE control is provided by the
megacycle change detent. Driven by
gear B, it is a disk with three equally
spaced notches in its edge. A spring
bracket, pressed againstthe edge, slips
into each notch as the disk turns, pro-
viding an effective stop.

b. KILOCYCLE CHANGE Control.

(1)

(2)

(3)

(4)

(9)

The KILOCYCLE CHANGE control
turns the shaft of the vfo tuning unit
directly through an Oldham coupler.
Gears BB, CC, DD, EE, and FF trans-
mit motion to the second variable if.
slug rack and to the first variable if.
can rack.

Motion to the differential gear system
(a(4) above) is transmitted through
gears BB, CC, GG, HH, PP, and QQ.
Gear HH also drives the 0.5-to 1-mc
slug rack through gears JJ, KK, and
LL. Motion is continued through
gears MM and NN to drive the 1-to
2-mc rf slug rack.

Gears EEE and FFF are turned by
gear HH. Duringoperation, gear EEE
is not engaged with DDD. Before dis-
assembly of the gear train, these two
gears are engaged by the repairman
to prevent loss of mechanical synchro-
nization, through the differential sys-
tem, between the MEGACYCLE
CHANGE and KILOCYCLE
CHANGE controls.

To turn the kilocycle counterwheels,
motion is picked off gear AA and
transmitted through gears YY, ZZ,
AAA, BBB, and CCC. Gear ZZ acts
as a clutch, controlled by the ZERO
ADJ. knob. When disengaged from
YY, it permits setting the kilocycle
counterwheels at exactly the frequency
to which the receiver is tuned, without
affecting the gear train.
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CHAPTER 2
THIRD ECHELON MAINTENANCE

Section |. GENERAL TROUBLESHOOTING TECHNIQUES

Warning: When servicing the receiver, be careful when workingon or near the high-
voltage circuits. Unless voltage measurements are being taken, be sure that the FUNC-
TION switch is OFF and that the power cord is disconnected from the power source.

41. General

The field and depotmaintenance procedures
in this manual supplement theorganizational
maintenance procedures (TM 11-5820-357-
20). The systematic troubleshooting proce-
dure, which begins with the operational and
sectionalization checks that can be performed
at an organizational level, is carried to a
higher level in this manual. Sectionalizing,
localizing, and isolating techniques used in
the troubleshooting procedures are more ad-
vanced.

42. Organization of Troubleshooting
Procedures

a. General. The first step in servicing a de-
fective receiver is to sectionalize the fault. Sec-
tionalization consists of tracing the fault to a
subchassis responsible for the abnormal
operation of the receiver. The second step is
to localize the fault. Localization means trac-
ing the fault to the malfunctioning circuit in
the subchassis. Finally, the defective part is
isolated by voltage and resistance measure-
ments.

b. Sectionalization. Listed below is a group
of tests arranged to help locate the defect to a
subchassis.

(1) Visual inspection. The purpose of
visual inspection (para 45)isto locate
faults without circuit tests or measure-
ments.

(2) Operational tests. Operational tests
(para 44) frequently indicate the gen-
eral location of trouble. In many in-
stances, the tests will help to determine
the exact nature of the fault.

(3) Checking plate and filament circuits
for shorts. These measurements (para
46) prevent further damage to the re-
ceiver from possible short circuits.

38

c. Localization. The charts and tests listed
below will help locate the defective circuit.

(1) Troubleshooting chart. The trouble-
shooting chart (para 49c) presents a
systematic method of locating mal-
functioning circuits.

(2) Signal substitution. Signal substi-
tution (para 50), when used in con-
junction with the troubleshooting
chart, provides a method oflocalizing
trouble to a stage.

(3) Stage-gain charts. The stage gain
charts (para 52) are helpful in local-
izing obscure, hard-to-find troubles.

d. Isolation. The defective component
is usually located by voltage and resistance
measurements. Voltage and resistance charts
(fig. 39, 72, and 73), and paragraph 54 will
aid in locating the defective component. The
resistor and capacitor color codes are given

in figures 54 and 55.

Note: In all these tests, the possibility of intermittents
should not be overlooked. This type of trouble may be
made to appear by tapping or jarring the subchassis or
parts under test. Check the wiring and connections to each
subchassis.

43. Test Equipment Required

The following charts list test equipment re-
quired for troubleshooting the receiver.

Test equipment Technical manual

TM 11-5511 and TM 11-6625-
239-12
TM 11-5527

Electronic Multimeter
TS-505(*)/U2

Multimeter TS-352
(*)/UP

RF Signal Generator Set [TM 11-5551D or TM 11-5551E
AN/URM-25(*)C

Test Set, Electron Tube |[TM 11-6625-274-12
TV-7(¥)/Ud

2Indicates TS-505/U and TS-505A/U through TS-505D/D.
bIndicates TS-352/U, TS-352A/U, and TS-352B/U.
CIndicates AN/URM-25D or AN/URM-25F.

dIndicates TV-7A/U, TV-7B/U, and TV-7TD/U.



Section |II. TROUBLESHOOTING RECEIVER

44. Operational Tests

Operate thereceiver as described in the equip-
ment performance checklist (TM 11-5820-
357-20). This checklist frequently aids
in sectionalizing the trouble.

a. Observe the readings of the CARRIER
LEVEL and LINE LEVEL meters. Anormal
reading on the CARRIER LEVEL meter
usually indicates satisfactory operation ofthe
agc circuit and all stages up to and including
the fifth if. stage. If the LINE LEVEL meter
reading is normal, satisfactory operation of
the remaining stages, except for second afam-
plifier V602A, and the local audio channel
output stage, V603, is indicated. To check
these stages, listen to a 600-ohm headset, such
as HS-30-U, or a loudspeaker such as LS-3.

b. To check the if. local audio and stages,
connect a headset to the PHONES jack onthe
front panel. Turn the FUNCTION switch to

AGC. Starting at the BANDWIDTH switch 16
position, set the switch in turn to each lower
position. If the volume of the rushing sound
heard in the headset decreases noticeably with
each lower setting, the if. and local audio
stages are probably operating. For a more
detailed check, refer to paragraph 49.

c. The calibration oscillator can be used as
a convenient means of quickly localizing trou-
ble in the receiver.

(1) To check the LINE LEVEL meter,
LINE METER switch, and LINE
GAIN control, perform the steps listed
in the chart below. If the correct meter
indications are not obtained, check the
LINE LEVEL meter and the 10-
decibel (db) pads (fig. 40), the LINE
METER switch, and the LINE GAIN
control. Connect a headset to the
PHONES jack and proceed as follows:

Step Control Adjustment Indication

1 KILOCYCLE CHANGE control --- Set to even 100 kc on dial

2 FUNCTION switch --=-===—==-———- Set to CAL

3 BFO switch ~——===-=—=——cmmme o Set to ON —===--—cemee e Audible tone should be heard.
4 LINE METER switch----—=—=---- Set to -10

5 LINE GAIN control ---------———-—- Adjust to obtain 0 vu (up-

6 LINE METER switch -=-——--———-
7 LINE GAIN control --------——---
8 LINE METER switch---=====—-—-

per scale) on LINE
LEVEL meter.
Set to 0

Set for 0 vu on LINE
LEVEL meter.
Set to +10 ——————mmm e

Reading on LINE LEVEL meter
should drop to -10 vu.

Reading on LINE LEVEL meter
should drop to -10 vu.

d. To check the contacts oftherfband switch
(S201 through S210, fig. 22), connect a head-

set to the PHONESjack on thefrontpanel and
proceed to the chart below:

Step Control Adjustment Indication

1 FUNCTION switch ------=—c-u-- CAL.

2 KILOCYCLE CHANGE ------—-—- Any 100-ke position.

3 MEGACYCLE CHANGE---------- Band 1.

4 BFO PITCH -—--—-===————————e Turn clockwise or counter- A signal should be heard in

w

MEGACYCLE CHANGE -------—-

clockwisea few degrees.
Turn to each successively
higher band.

headset.

In every position, a signal should
should be heard in headset; if
not, trouble is indica-ed in the
contacts of the rf band switch or
the crystal-oscillator band
switch, or there may be a de-
fective crystal (TM 5820-357-
20).
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e. The synchronization of the tuning shafts can be quickly checked as follows:

Step Control Adjustment Indication

1 MEGACYCLE CHANGE ------- Set to band 1.

2 KILOCYCLE CHANGE -------- Set so the frequency indi-
cator has the first two
digits as zeros and the
last three digits are an
even multiples of 100 kc.

3 FUNCTION switch —=======—---- Set to CAL.

4 RF GAIN ——=--—=cmemmmccmaea— Turn counterclockwise. Obtain a reading on the CAR-

RIER LEVEL meter.

5 0.5- to 1-mec slug rack ------- Raise slug rack (fig. 41) CARRIER LEVEL meter read-
slightly, using only light ing should decrease.
finger pressure.

6 0.5- to 1I-me¢ ———-===mm—meeemm Depress slug rack slightly, CARRIER LEVEL meter read-
using only light finger ing should decrease.
pressure.

T Remaining slug racks -----—--- Repeat procedures de- CARRIER LEVEL meter read-
scribed in 2 through 6 ing should decrease. If the
above for each slug rack, CARRIER LEVEL meter read-
setting the megacycle ing increases, the camshaft
digits on the frequency is out of synchronization.
indicator dial at a read- Refer to paragraph 73 for
ing within the band cov- synchronization procedures.
ered by the slug rack
being checked.

45. Visual Inspection

46. Checking Filament and B+ Circuits

When a receiver is brought in for repair,
remove the top and bottom dust covers and

inspect as follows:

a. Check to see that all connectors areseated

properly. Repair or replac

e any connectors

or cables that are broken or otherwise defec-

tive.

b. See that all tubes are in their correct
socket positions as shown in the tubelocation
diagrams (TM 11-5820-357-20). Replace or

interchange tubes that ar

e not of the type

called for in the tube location diagrams.
¢. Inspect fuses and replaceifnecessary with
fuses of correct rating and type. Whenever a

blown fuse is found, check
(para 46).

for short circuits

d. See tha the MEGACYCLE CHANGE

and KILOCYCLE CHAN
freely. Rough operation or

GE controls turn
binding indicates

a damaged tuning system orneed for cleaning
and lubrication (TM 11-5820-357-20).

e. Check all switches and
of operation.

controls for ease

for Shorts

a. When to Check. When any of the follow-
ing conditions exist, check for short circuits
and clear the troubles before applying power.

(1) The receiver 1s being serviced and the
nature of the abnormal symptoms is
not known.

(2) Abnormal symptoms reported from
operational tests indicate possible
power supply troubles.

b. Conditions for Tests. To prepare for the
short-circuit tests, proceed as follows:
(1) Disconnect the receiver fromthe power
source.
(2) Remove the dust covers.

c. Measurements. Make the resistance
measurements indicated in the chart below.
If abnormal results are obtained, make the
additional isolating checks outlined. When
the faulty part is found, repair the trouble
before applying power to the receiver.

Point of measurement

Normal indication

Isolating procedure

Between chassis and pin 2 or 5
of V605 and V606.
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140 000 ohms

If resistance is low, check filter capacitors
C101 and C607 for short circuit or leakage.




Point of measurement

Normmal indication

Isolating procedure

Between chassis and B+ 180V

jack J601. switch at OFF.

at SQUELCH.

19,000 ohms with FUNCTION

9,400 ohms with FUNCTION
switch at AGC, MGC, or CAL.
8,500 ohms with FUNCTION switch

If resistance is high or infinite, check for an
open circuit.

If resistance is low, check for a short-
circuited bypassing capacitor or for a short
circuit in the wiring of one of the plate or
screen grid circuits of an individual sub-
chassis (d below).

d. Locating a Short Circuit. If the tests out-
lined in ¢ above indicate that there is a short

circuit in the receiver, determine in which sub-
chassis it is located as follows:

Step Procedure Indication

1L Connect ground to receiver.

2 Set FUNCTION switch to OFF.

3 Disconnect all interconnecting cables from the
subchassis.

4 Replace any blown fuses.

5 Check to see that the 115/230v switch on Power
Supply PP-621/URR is in the proper position.

6 Turn FUNCTION switch to AGC.

7 Reconnect (one at a time) the power cables to If the H.V. 3/8A ruse F102 blows after the power
the individual subchassis in the following cable is connected to a subchassis, a short is in-
order: dicated in that particular subchassis (para 49).

a. Power Supply PP-621/URR.

b. Af subchassis.

c. If. subchassis with BFO switch in ON
position.

. Vfo subchassis.

. Crystal-oscillator subchassis.

. Rf subchassis.

. Crystal-calibrator subchassis with the
FUNCTION switch in CAL position.

o~ 0 R

e. Checking Filament Circuits. If the tests
performed as instructed in the chart in

d above reveal no trouble, check the filament
circuits as follows:

Step Procedure Indication
1 Connect-all interconnecting cables.
2 Turn FUNCTION switch to AGC and check fila- A short in the low-voltage or filament circuits will
ment circuits as described in TM 11-5820- cause repeated burning out of AC 3A fuse F101.

357-20.

A short circuit to ground in oven heaters HR401,
HR701, and HR901, or dial lamp DS102 or DS101
will seriously affect the low-voltage circuit.

If an abnormal filament circuit is indicated, test the
tubes (TM 11-5820-357-20).

47. Test Setup
(fig. 69 and 70)

When a trouble has been sectionalized to a
particular subchassis, a bench test ofthe faulty
subchassis may be required to locatethetrou-
ble. Since the subchassis mounted in the
receiver are not readily accessible, it may be
necessary to remove the subchassis under
test and connect them to the receiver circuits
by extension cables. Directions for fabrication

of the extension cables are given in figures
69 and 70. The number and type ofextension
cables needed can be determined by use ofthe
chart in d below.

a. To avoid removing a subchassisto inject
a signal whereno testjack isprovided, remove
the tube associated with the suspected stage
and insert a tube-socket adapter into the tube
socket. Replace the tube into the adapter.

b. The rf tuning coils and transformers on
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the rfsubchassis can bereadily removed (para
66) to permit measurement of voltage or re-
sistance at the socket contacts. If trouble is
suspected in the rf subchassis, make all pos-
sible measurements before removing the rf
subchassis because this removal of the sub-
chassis is difficult and time-consuming.

¢. To prepare asubchassis for bench testing,
remove the subchassis from the receiverinac-
cordance with the instructions given in para-
graphs 57 through 67. Avoid the possibility
of disturbing the synchronization of the gear
train in the rf subchassis, crystal-oscillator
subchassis, and the VFQ subchassis. Do not
turn any gear or shaft.

48. Connection of Extension Cables

When the particular subchassis has been re-
moved from the main frame, connect the
extension cables between the receiver and sub-
chassis according to the chart below.

Warning: When the subchassis are op-
erated outside the receiver, dangerous voli-
ages are exposed attube-socket pins and other
points on the undersides of the chassis. An
adequate ground should be connected to the
receiver main frame and the subchassis being
tested.

) Cable Connect
Subchassis No. between

P209-J109
P210-J110
P211-J211
P223-P723
P224-J924
P225-J525
P226-J526
P221-J421
P222-J222
P214-P114
J619-P119
J620-P120
J818-P118
J413-P113
J421-P221
J422-P222
P715-J115
P723-J223
P916-J116
J924-P224

Ac power supply ----------
Crystal oscillator ---------

1
]
]
1
1
1
)
)
i
1
]
]
]
I
]
]
]
]
]
]
]
i
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Subchassis C;t:)l.e E:ntwn::;
If. e 1 J512-P112
1 J525-P225
1 J526-P226
8 J517-P117

49. Localizing Troubles

a. General. The troubleshooting chart in ¢
below supplements the operational checks de-
tailed in the equipment performance checklist
in TM 11-5820-357-20. The procedures out-
lined in the troubleshooting chart will aid in
localizing troubles to a stage within a subchas-
sis. If previous operational checks have re-
sulted in reference to a particular item on the
chart, go directly to the referenced item. Ifop-
erational symptoms are not known orthereis
an indication of a short circuit, perform the
short circuit tests described in paragraph 46
before applying power to the receiver. If no
short circuits exist, begin with item 1 of the
equipment performance checklist and proceed
until the trouble is located. Depending on the
nature of the operational symptoms, one or
more of the localizing steps will be necessary.
When use of the procedures results inlocaliza-
tion of trouble to a particular stage, use the
techniques outlined in paragraph 53toisolate
the trouble to a particular part.

b. Precautions. Before proceeding to local-
ize the trouble, observe the following precau-
tions:

(1) Connect an adequate ground to the
main frame.

(2) Reconnect the jumper wires on termi-
nal strips on therearpanelifthey have
been disconnected for certain types of
operation (TM 11-5820-357-20).

(3) Check the primary source of power
for the proper voltage.

Note: A tuning shaft that is outof synchronization
or a trimmer adjustment that is misaligned may
cause reduced output or no output. Check the syn-
chronization of the shafts (para 73), and theposition
of the rf and crystal-oscillator band switches before
adjusting individual tuning circuits (para 74
through 80).

c¢. Troubleshooting Chart.

Symptom

Probable trouble

Correction

1. When FUNCTION switch is in
AGC position, receiver fails
to operate and dial lamp does
not light.
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Open AC 3A fuse (F101) on rear
panel of receiver.

Replace fuse F101. If it blows again,
check power supply (para 46), fila-
ment, and oven circuits for shorts.




Symptom

Probable trouble

Correction

2. Dial lamp lights, but CARRIER
LEVEL meter does not de-
flect. No reception.

3. No receiver output. CARRIER
LEVEL meter raises and dips
as KILOCYCLE CHANGE con-
trol is rotated.

4. Af circuits function satisfac-
torily but no signal output is
obtained when 455-kc modu-
lated signal is applied to if.
input (J525 or J526, fig. 25).

5. If. circuits respond to 455-kc
signal applied to antenna in-
put but no station is heard.

6. No beat frequency heard when
BFO switch is turned ON and
BFO PITCH control is varied.

7. No calibration signal when
FUNCTION switch is at CAL.

8. Excessive hum from ac power
supply.

9. Weak signal

10. Noisy receiver

11. Receiver output noisy when con-
trols are operated.

No B+ voltage. Open H.V. 3/8A
fuse (F102) on receiver rear
panel.

Fault is in signal circuit after
5th if. stage.

Faulty if. stage

Faulty mixer, oscillator, or rf
stage.

Crystal-oscillator band switch or
vfo tuning shaft out of synchro-
nization.

Faulty bfo

Defective calibration oscillator--

Defective filter capacitor or elec-
tronic voltage regulator.

Low voltage. Weak tubes —=-----

Noisy antenna location ---------

Poor connections or shorted ele-
ments within a tube.

Loose connection at a terminal or
within a part.

Dirty switch contacts. Poor con-
tact at rotor of a gain control. .

If fuse F102 blows again after replace-
ment, check capacitor C101 (fig. 17)
for short.

Check plate and screen grid circuits
for shorts (para 53).

Test tubes in audio stages.

Connect headset in series with a 0. 1-uf
capacitor across grid circuit and
plate circuits of successive audio
stages to localize defective stage. De-
fective stage may also be localized by
signal substitution (para 50).

Check voltage and resistance in de-
fective stage (fig. 73).

Note: If the filament of a particular tube fails

to light, trouble may be in another tube in the
same series circuit. (Refer to TM 11-5820-357-20.)

Test all tubes. Test if. stages by sig-
nal substitution (para 50). Isolate
fault by voltage and resistance
measurements (fig. 39, 72, 73).

Test mixer stages, rf stages, and
crystal oscillators by signal substitu-
tion (para 50).

Check synchronization of band switch
and tuning shaft (para 73).

Test V508. Check voltages at tube-
socket pins (fig. 39). Check BFO
switch.

Test V901 and V902. Substitute crystal
Y901 for one that is known to be good.
Check voltages and resistances of
oscillator circuit (fig. 72).

Check for defective capacitor in power
supply or voltage regulator circuit.
Test tubes V605, V606, and V607.
Check voltage across reference tubes
V608 and V609 (fig. 72).

Check power-input voltage. Check B+
180V DC at J601 (fig. 32). Test tubes.
Check gain of each stage (para 52) to
localize trouble. Check for shorted
capacitors. If no fault is indicated by
a check of tubes and voltages when the
output is weak, align tuning circuits
(para 74-80).

Short circuit antenna to ground by set-
ting FUNCTION switch to CAL. (Re-
ceiver must not be tuned to an even
100-kec frequency, or the calibration
signal will interfere with test). A
considerable decrease in noise indica-
tes noisy signal from antenna.

Use insulated prod to tap each tube. If
tappping a tube causes an increase in
noise in the output, try a different
tube.

Tap the parts. Move terminals slightly,
and listen for noisy output. Noise in-
dicates that a connection should be
soldered or that a part needs replac-
ing.

Clean switch contacts. Clean and lu-
bricate control (TM 11-5820-357-20),
or replace.
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Symptom

Probable trouble

Correction

12.

Distorted signal

Weak tube. Incorrect voltage on
tube. Defective C603 or C610.

Check tubes and replace if necessary.
Check voltages and resistance in af

13. Receiver inoperative on one Faulty band switch
band.

Receiver inoperative on several
bands.

Receiver noisy with FUNCTION

switch set to SQUELCH.

14. Faulty crystal

15, Faulty V601B

subchassis (fig. 72). Use headset
connected in series with a 0. 1-uf ca-
pacitor to check signal across grid
and plate circuits of audio stages to
localize troubles.

Check band switch as outlined in para-
graph 73b.

Check crystals as outlined in paragraph
51.

Check tube and replace if necessary

50. Signal Substitution

a. General. Signal substitution in Radio Re-
ceiver R-390/URR requires RF Signal Gen-
erator AN/URM-25(*) for checking the af,
rf, variable if., and fixed if. stages of the re-
ceiver. After locating a defective stage, check
the tube; then use the schematic diagram (fig.
74) and the voltage and resistance diagrams
(fig. 39, 71, and 72) to help locate the defec-
tive component.

(1) Use Test Set, Electron Tube TV-
7(*)/U to check suspected tubes.

(2) Use Electron Multimeter TS-505(*)/
U to take voltage and resistance meas-
urements. Most circuit components
can bechecked by measurements taken

from the tube socket.

Note: To inject a signal where no test jack is pro-
vided, and to take voltage and resistance measure-
ments without removing a subchassis, insert
a tube-socket adapter in the tube socket of the stage
under test and replace the tube in the adapter.

b. Signal Substitution Procedures. For the
tests described in ¢, d, and e below, connect
the ground lead of AN/URM-25(*) to the
subchassis being tested and connect the out-
put lead through a 0.05-microfarad (uf) ca-
pacitor to the test connection point. Connect
a headset to the PHONES jack unless other-
wise specified.

(1)

(2)

(3)

(4)

(®)

Note the volume, and listen for dis-
tortion from the speaker or headset
at various points in the signal substi-
tution procedure. Be sure that the
LIMITER control is in the OFF posi-
tion; if it is in the ON position, it may
be the cause of the distortion.

When working back from the output
to the input stages, decrease the out-
put of the AN/ URM-25(*) as much as
possible. If possible, compare results
with a receiver known to be in good
condition.

Trouble in a circuit or stage does not
always change the resistance meas-
urements at the tubesocket orterminal
board. Theseinstructions merely serve
as a guide, and suggest other proce-
dures, such as voltage and resistance
measurements across individual
parts.

In each step, assume that all previous
steps were completed satisfactorily.
Isolate and clear any trouble dis-
covered before proceeding with suc-
ceeding steps.

Refer to the note in paragraph 42d
while performing the tests.

c. Audio Tests (fig. 32 and 72).

Step Test connection

Normal indication

Corrective measures

1 Apply a 400-cycle audio signal
to pin 5 of V603. Connect
headset to PHONES jack.

2 Apply a 400-cycle audio signal
to pin 1 of V603.
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Very weak signal in headset ---

Increase in audio volume

Check headset.

Check the seating of J619 on af
chassis.

Check T602.

Check C604 for short.

Check voltages and resistances
of V603 circuit components.




Step Test connection Normal indication Corrective measures
3 Apply a 400-cycle audio signal Audio volume the same as noted Check C603.
to pin 1 of V602. in step 2.
4 Turn the LOCAL GAIN control
fully clockwise.
Apply a 400-cycle audio signal Audio volume much louder than Check voltages and resistances
to pin 2 of V602. noted in step 3. of V602 circuit components.
5 Connect headset across terminals | Very weak signal in headset --- Check to see that jumper is con-
10 and 13 of rear terminal strip nected between terminals 11
TB101 (refer to TM 11-5820- and 12 of TB101. (Refer to TM
357-20). Apply a 400-cycle 11-5820-357-20.)
audio signal to pin 5 of V604. Check T603 by resistance meas-
urements.
Check C611 for short.
6 Apply a 400-cycle audio signal Audio volume much louder than Check V604 circuit components
to pin 1 of V604. noted in step 5. by resistance measurements.
If audio is distorted, check
C610 for leakage.
7 Apply a 400-cycle audio signal Audio volume same as noted in Check C610 for an open.
to pin 6 of V602. Turn the step 6.
LINE GAIN control fully
clockwise.
8 Set the AUDIO RESPONSE switch Audio volume somewhat less Check C602 for short.
to MED. Apply a 400-cycle than noted in step 7. Check T601 by resistance meas-
audio signal to pin 6 of V601. urements.
Check connections to AUDIO RE-
SPONSE switch.
9 Apply a 400-cycle audio signal Audio volume greater than noted Check V601 circuit components by

to pin 7 of V601.

in step 8.

resistance measurements.

d. If. Subchassis Tests(fig. 25-27, and 39).

Step Test connection Normal indication Corrective measures

1 Apply a 400-cycle audio signal A loud audio signal should be Check C529.
to pin 2 of V510. Connect the heard in the headset. Check the seating of P117 in the
headset to the PHONES jack. if. chassis.

Check the seating of P119 in the
local af chassis.

2 Apply a 400-cycle audio signal The audio signal should be about Check R542 and R544.
to pin 3 of V510. as loud as noted in step 1.
3 Apply a 400-cycle audio signal Audio volume the same as noted Check C551 for short.
to pin 7 of V507. in step 2. Check R541.
4 Apply a modulated 455-kc sig~ Audio signal in headset -------- Check for jumper between termi-
nal to pin 1 of V507. nals 14 and 15 of TB101. (Refer
to TM 11-5820-357-20.)

Check circuit components of V507
by voltage and resistance meas-
urements.

5 Apply a modulated 455-kc sig- Audio volume same as noted in Check alignment of T506.
nal to pin 5 of V506. step 4. Check T506 by resistance meas-
. urements.
9 A}:}plly airinfilélift;&%s_kc Sig- Audio volume slightly louder Take voltage and resistance
alp : than noted in step 5. measurements on V506 circuit
(Fig. 39).
Check V506 circuit components.
7 Make the following settings on

the receiver:
FUNCTION switch to MGC.
RF GAIN control fully clock-
wise.

Apply the modulated 455-kc sig-
nal first to pin 5 and then to
pin 1 of V505, V504, V503,
V502, and V501, in that order.

Audio volume increases when the
applied signal is moved from
pin 5 to pin 1 of each tube. Audio
volume changes little when the
applied signal is moved from
pin 1 of a tube to pin 5 of the
preceeding tube.

Take voltage and resistance meas-
urements of any stage that does
not give normal indication.

Check the components of any stage
that does not provide a normal
indication.
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e. Rf Subchassis Tests (fig. 20-24, 28, 29
and 39).

Step

Test connection

Nommal indication

Corrective measures

10

46

Apply a modulated 455-kc sig-
nal to pin 1 of V205 (fig. 38).

With the FUNCTION switch at
STAND BY, apply a modulated
2-mc signal to E210 (fig. 20).

Set FUNCTION switch to MGC.
Apply a modulated 2-mc sig-
nal to pin 1 of V204.

Apply a modulated 10-mc sig-
nal to E209 (fig. 20).
Note: For remainder of rf subchassis
tests, tune receiver to 2 mc by setting

the frequency controls for a frequency
indicator reading of 01+000.

Set FUNCTION switch to MGC.
Apply a modulated 10-me sig-
nal to pin 1 of V203 (fig. 20).

Apply a modulated 2-mc signal
to pin E208 (fig. 20).

Set FUNCTION switch to MGC.
Apply a modulated 2-mc sig-
nal to pin 5 of V202.

Apply a modulated 2-mc signal
to E207 (fig. 20).

Apply a modulated 2-mc signal
to pin 5 of V201 (fig. 20).

Apply a modulated 2-mc signal
to E206 (fig. 20).

Audio signal in headset

Audio signal in headset-==-==---

Audio heard in headset --------

Audio heard in headset -====----

Audio heard in headset ~—=====--

Audio heard in headset

Audio heard in headset ~—=====-=~

Audio much louder than noted in
step 7.

Audio volume about the same as
noted in step 8.

Audio volume louder than noted
in step 9.

Check seating of P226 in the if.
chassis.

Check seating of P225 in the if.
chassis.

Check T207 by resistance meas-
urements.

Check V205.

Check V701.

Check V701 circuit components by
voltage and resistance meas-
urements.

Check vfo operation by measuring
dc voltage at E210 with TS-505/U.
The voltage should be between -3
and -11 volts de. If the voltage is
out of these limits, check J223 and
P723.

Check coupling of vfo shaft (para 73).

Check V205 circuit components.

Check synchronization of Z222,
Z223, and Z224 (para 73) if signal
is weak.

Check V204 plate circuit compo-
nents.

Check V204.

Check 2d crystal-oscillator out-
put by measuring the dc volt-
age at E209 with a TS-505/U
(FUNCTION switch at STAND
BY). Normal voltage is -3 to
-11 volts de. Check V402 cir-
cuit components if voltage is
abnormal.

Check V204 circuit components.

Check synchronization of first if.
cam rack and alignment of Z219,
Z220, and Z221 (fig. 20) if out-
put is weak (para 47 and 73).

Check V203 plate circuit compo-
nents.

Check V203 and V401.

Check 1st crystal oscillator by
measuring the dc voltage at E208
with a TS-505/U (FUNCTION
switch at STAND BY). The nor-
mal voltage is -3 to -11 volts.
Check V401 circuit components
if voltage is abnormal.

Check alignment of 1st crystal
oscillator (para 78).

Check synchronization of 1st
crystal oscillator (para 73).

Check V401 circuit components.

Check V203 circuit components.

Check coupling circuits between
V202 and V203.

Check V202 circuit components.

Check V202.

Check V201 plate circuit and
coupling components.

Check V201 circuit components.



Step Test connection Normal indication Corrective measures
11 Apply a modulated 2-mc signal, Loud audio volume ---------- Check antenna tuning circuits.

in turn, to UNBALANCED Check S201.

WHIP antenna input and Check K101.

BALANCED 125 OHM antenna

input.
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Figure 20. Rf subchassis, top view.
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51. Checking Oscillator Crystals e e e Band (me)
If an oscillator crystal is suspected, it can Y414 13 10-11
be checked by substitution of a crystal of the 23-24
same type known to be good. Y415 8.5 14-15
a. First Crystal-Oscillator Crystal Lo- Y416 11. 333 31-32
cation. The following chart lists the crystal Y417 10. 666 29-30
symbol, the crystal fundamental frequency, Y418 10. 333 28-29
and the bands in which each crystal in the Y419 9.667 26-27
first crystal oscillator is used. Referto TM 11- 450 12.5 e
5820-357-20 for crvstal location. i Py parp
o Y422 10.5 18-19
stal fundamental
S;y:b":]l i fre?;z?cy B(?:f)s Y423 9.5 16-17
Y401 2 0'2:; 52. Stage Gain Charts
Y402 8 1-2 The stage gain charts (a and b below) list
5-6 the minimum and maximum voltages re-
Y403 10 2-3 quired at each of the rf and if. stages of the
Links receiver to produce -7 volts across the diode-
Y404 12.6 a4 load resistor. Use these charts to check the
Y405 7 4-5 overall gain of the receiver and the gain of

b. Second Crystal-Oscillator Crystal Loca-
tion. The following chart lists the crystal
symbol, the crystal fundamental frequency,
and the bands in which each crystal in the
second crystal oscillator is used. Refer to TM
11-5820-357-20 for crystal location.

Crystal Crystal fundamental
symbol frequency (me) Band (mc)
Y406 12 0.5-1
1-2
9-10
21-22
Y407 15 2-3
12-13
Y408 6.2 3-4
Y409 14 4-5
11-12
25-26
Y410 8 5-6
13-14
Y411 9 6-7
15-16
24-25
Y412 10 7-8
17-18
27-28
Y413 11 8-9
19-20
30-31

each rf or if. stage or group of stages. When
th'e receiver output is low, localize the defective
stage by checking the signal voltage level of
each stage against the chart while using the
signal substitution method oftroubleshooting,
or by measuring the individual stage gain.
To obtain stage-gain readings, connect a TS-
505(*)/U, between terminals 14 (DIODE
LOAD) and 16 (GND) of the terminal strip
behind the receiver. Terminal 14 must be
jumpered to terminal 15. Connect Lead, Test
CX-2919/U (part of AN/URM-25D or AN/
URM-25F) between receiver chassis ground
and the test points indicated in the charts be-
low. When the 455-kc if. stages are checked,
access to the injection points can be gained
by operation-of the subchassis outside the re-
ceiver, using the extension cables (para 47),
or by insertion of tube-socket adapter as
explained in paragraph 49a. Check the out-
put from the signal generator required to ob-
tain the diode-load reference voltage of-7 volts
dc against the values given in the charts. The
lowest value is the minimum and the highest
is the maximum that should be required over
the specified frequency range for normal op-
eration. A reading that is slightly outside this
range does not necessarily indicate improper
functioning.
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a. Rf Subchassis Stages.

Test
BAL- |Test point point : T int £209 Test point E210
Signal generator ANCED |E206 (lat| E207 | ‘(353 PO TEOP (2 mixer grid (8 mixer goid
output connection 125 rf grid (2drf v203) V204) v205)
OHM v201) grid
V202)
Frequency (mc¢) ----------- 0.5-32| 0.5-32| 0.5-32 | 0.5-8 9-18 9-18 3-2 8-32 3-2 0.455
Signal generator output 1-4 4-16 | 28-78 | 40-62| 36-53 | 43-59 | 23-28 | 41-71 | 92-117 | 22-50
(microvolts).

b. If. Subchassis Stages.

Signal generator output (Microvolts)
Signal generator
output connection

2-kc bandwidth 4-kc bandwidth 8-kc bandwidth 16-kc bandwidth

130 to 180
1,500 to 1,900
2,300 to 5,000
7,000 to 12,000

1st if. grid V501 - -=-—-
2d if. grid V502
3d if. grid V503
4th if. grid V504

860 to 1,700
770 to 1,300
5,200 to 7,600

1,400 to 2,000
3,000 to 5,000
7,000 to 11,500

880 to 1,400
1,100 to 2,000
6,000 to 8,700

5th if. grid V505

16,000 to 20,000

16,000 to 18,000

23,000 to 28,000

32,000 to 38,000

6th if. grid V506 420,000 to 500, 000

420,000 to 500, 000

420,000 to 500,000

420,000 to 500, 000

53. Isolating Trouble Within Stage

When the trouble has been localized to a
stage, use the following techniques to isolate
the defective part:

a. Test the tube or tubes in the suspected
stage; use Test Set, Electron Tube TV-7(*)/U,
or equivalent, or substitute a similar type tube
known to be good.

b. Take voltage measurements at the tube
sockets (fig. 39 and 71).

c. Take voltage measurements at other
points related to the suspected stage.

d. If voltagereadings are abnormal, take re-
sistance measurements (fig. 39 and 71)to iso-
late open and short circuits. Refer to para-
graph 54 for the dc resistances of transform-
ers and coils.

e. If signals are weak and all ofthe previous
checks failto indicate a defective part, check the
alignment of all stages.

54. Dc Resistances of Transformers
and Coils
The dc resistances of the transformer wind-

ings and the coils in the receiver arelisted be-
low:

Transformer or coil Terminals Ohms
Z201 —m=mmmm === | mmmmm e 2.4
A e 19
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Transformer or coil Terminals Ohms

Z203 ------ 1,1

7204 -- Less than 1

Z205 ~—————————=——" [iermm——— Less than 1

Z206 s===-smrssams llenmammmoer Less than 1

220 ===c~===rrs=r |[immm ==~ 2.4

2208 ==r=====r=r== |isrmmsmme—= 1.8

2209 =—mmrmmmamess: lmmemmaaaea 1

2210 c=acianr s [[=—==—=———c Less than 1

Z211 —===c==rs=5r= 1=3 =e==== Less than 1

A el e Less than 1

Z213 ————r—m———r— | 2.5

A el 1.8

Z215 ~=—em—mmmmmes [ ememmmaaa 1.1

A R el Less than 1

Z217 ———=—mmmmmmmme | mmmmmm e Less than 1

A e Less than 1

Z219 =~~~ = Less than 1

Z220 ~=~smmmmmmmee | mmnmmsaeen Less than 1

Z22] memmmmmncesme | cmmmmas s Less than 1

Z222 =m=smmmmmmnms | meensese— 1.6

2223 ~———smmmmmr—r | =rmmmieern 1.6

7224 -—-—---- == 1.6

I e e R 7

L402 ——=———===mm=m | —mmmmem—ae 7

L1403 = - |1

L404 ~———r——=———mm | e 1

LAQ5 memswmmmmmoss | smmmsaane 1

L4068l sem—e—— | ——=—c—=ot 7

T401 -——~~—=—————— 152 ====== Less than 1
3-4 ——---- Less than 1

T402 ~——————————m 122t Less than 1
34 —==—m-

| R (e 7

L9902 sm—==r===5=== |i-s=ssrrrr= 4.5

L503 e == |7

T6O01 ————————m—m 29 =————- Less than 1
3T smmmem 3.1




Transformer or coil Terminals Ohms Transformer or coil Terminals Ohms
3-10 ===== Less than 1 58l s 26
4-10 —mmmm Less thm 1 T6022 and T6032 ~- |1-2 ——---- 850
5-10 ----- Less than 1 3d se=msms 24
6-10 —---- Less than 1 5-6 ------ 26
T502, T503, T504, |2-9 ------ Less than 1 L901 —=--mmmmmmmms oo Less than 1
and T505 3-7 —mommm 3.1 1902 sesemssarasns | Semasmenss 7
310 =emex Less than 1 T801 -=---—--=—-—- 1-2 —==m=s Less than 1
4-10 ---— Less than 1 Bl e Less than 1
5-10 ----- | Less than 1 9=6 —mmmss 25
6-10 —--—- Less than 1 6-7 —---—- 25
8-10 ———-- Less than 1 5= mmsmmm 50
T506 —-~—===mm—m=m 1-2 ——--m- Less than 1 83 s Less than 1
y L e, Less than 1 9-10 ~=--- Less than 1
4-6 —————m 1.2 8-10 ~—--- Less than 1
A1) R R {8 =mmm== 5 FL101----=—-mmmm~ A-A (J104) | Less than 1
451 PR, [ —— 5.5 D-D (J104)
b A:11) R — C532 1.7 K s N b i 17
through L2402 smsmsasremons | Semusteis 1
coil to pin L1243 —=-mmmmmmmm e oo 1
7 of V508. 1246 mr=ssrnmasses | beenmmmsmr 7
Pin 7 of Less than 1 T20] ~===w=smoomes 1-2 ——~eee Less than 1
V508 3-6 ------ 2. 5
through T202 sesimssmrsssm= 1-2. ~=—=—m Less than 1
coil togrd. 356 ==emus 1.8
FLBOL ~—=—m——m——— IN-OUT -- |50 T203 ~~—=—==mmm e 1-2 —===m- Less than 1
IN-gnd --- |24 3-6 ------ 1:1
OUT-gnd - |24 I R 1-2 -—-——- Less than 1
FL602 —---==m—m-m- IN-OUT -- |37 36 ~—m—me Less than 1
IN-gnd --- {230 T200 ~====wu=socns 1=2 wmemms Less than 1
OUT-Gnd - | 250 3-6 —=-——- Less than 1
K601 —=mmmmmmmmmmm 4-5 ———mmem 10K T206: s=smom=mar—xe 1-2 ~rroe- Less than 1
KB02 ~smmmmmmmmmne Ful, smmams 8 326! m=mnos Less than 1
L1601 ———m—memmcms | e 90 207 = —m e en 1-5 ——---- 2.8
T601 ~=——=mmmmmmmm 1-2 —meeee 850 2rid == 4.5
34, wsrame 24 8 Measurements taken with speaker disconnected.

.‘ = TG SCALes

veo2

TM5820-357-35-51

Figure 35. Power Supply PP-621/URR, top view.
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Figure 37. Front panel and main frame, top view.
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REAR

2D CRYSTAL OSC

ov 11.2 VAC(II.2 VAC)
0 10(10)
V (40V)
K370 =LIV(-1.1V)
BOK(8(

AGC RECTIFIER AND
POSITIVE PEAK LIMITER

VSIOA AND V5i0B

40V
720K (1.6 MEG)

ov(40V B80K(80K)

720K (1.6 MEG)
vao2 1 35 7 9 Il 1315 6.3VAC
6.3 VAC * sain 000000O0CG 4.4 ve’c(('g.)avAc) e 7
9 160
12.5V AC SEE NOTE 5
0
13V AC
IST CRYSTAL OSC
V401
AGC TIME CONSTANT TUBE
eavs i i AND CATHODE FOLLOWER
6AKE VSIIA AND V5IIB
12AU7
SEE NOTE 5
0V (40V)
F50K (1.3 MEG) 5TH IF AMPL
11V AC(IIVAC) oV (40V) zggg
9.5(9.5) 450 K(1.3 MEG)
170 v NC 23V AC (23V AC) ov(40V)
N3K 0 OOK (450K)
7.8V /gb& 13VAC 16V AG (16V AC)
I1ST MIXER i’ T0(I0
v203 - .9V(-.7V) -9V (-.7V)
6C4 40K (25K) 40K (2 5K) 4TH |IF AMPL
V504
Jai13 DETECTOR AND NEGATIVE 6BJ6
PEAK LIMITER
V507A AND V5078
12AU7
2D MIXER
2D RF AMPL Vszc%“ 3D | F AMPL
v202 V503
6BU6 2 6BU6
20VAC BFO
10 v508
NC 13.5VAC 5749
10
1L.3VAC (I1.3V AC)
4(4)
ov ,i\ 6V AC (6 VAC)
J214 33 2D |IF AMPL
I ST RF AMPL NC V502
v20I -1.7V(-.35V) 8BJ6
6AUS5 I50K(150K)
- J-E-G—V ov(ov) 90V(~2V) K- 5
100 IL5M 3D MIXER 15(.18) 20K( ) 26 VAC K-26K
V205
6Ca SEE NOTE 6
IST | F AMPL
V501
6BU6
VOLTAGE REGULATOR
RT5I12
3TF7
FRONT
NOTES:
I UNLESS O 4. UNLESS OTHERWISE NOTED,SET CONTROLS AS FOLLOWS:

THERWISE SHOWN,
RESISTANCE ARE IN OHMS AND ARE MEASURED FROM SOCKET
PIN TO GROUND. VOLTAGES DC AND ARE MEASURED FROM
SOCKET PIN TO GROUND WITH A VTVM (SUCH AS ELECTRONIC
MULTIMETER TS-505/U). READINGS ARE THE SAME ON
ALL BANDS.

2. NC INDICATES NO CONNECTION .
3. @ INDICATES INFINITY

SET S80I TO 115 VOLTS AC, [FUNCTION] To [AGC],
(AUDIO RESPOREE] o[WED) [RFGAN] To [0, [COCAL AN
To [, AN To[BKC.
5. READINGS IN PARENTHESES ARE MADE WITH [LIMITER].
AT [OFF] ,OTHER READINGS ARE WITH aT[i@. |
6. READINGS IN PARENTHESES ARE MADE WITH AT [OFF].

Figure 39. Top deck, voltage and resistance measurements.

TM5820-357-35-55
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55. Frequency Conversion Scheme

a. General. The frequency conversion
scheme of the receiver is covered in chart form
in b below. The frequency range ofthe second
variable if. is from 2.5 to 2.0 mc for the 0.5-
to 1.0-mc band, and from 3.0 to 2.0 mc for
all other bands. The frequency range of the
vfo is from 3.455 to 2.455 mc for all bands.
The fixed if. output of the third mixer is 455
kc. The following is an example of the use of
the chart:

Frequency of station being

Position of switch S401 . .. .. .. 5
First crystal-oscillator crystal

frequency'. s s s o s o5 o5 5 5 4 4 8 mc
First crystal-oscillator output

frequéeney : = s = s @ 2w 5 ¢ w5 @ 8 m¢
First variableif.. . . . .. ... ... 13.5 mc

Note: The firstvariableif. equals the first crystal-oscillator
output frequency plus the frequency of the received signal.

Second crystal-oscillator

frequency . - = s ¢ s c o s 55 s = % 8 mc
Second crystal-oscillator output

frequency . « = s o5 5 65 o5 6 50w 16 mc
Second variableif. . . ... ... .. 2.5 mce

received. . . . . ... .. ... ... 5.5 mc Note: The second variable if. equals the difference fre-
Frequency indicator reading . ... 05500 quency between the second crystal-oscillator output
Band 5-6 frequency and, the first variable if.

o ST R e i, Bt 3 Note: The vfo frequency equals the second variable if.
Position of switch S201 . ... ... 4 plus the fixed if. output of the third mixer, 455 kec.
Frequency range of antenna and

FECOILS s 5w 4 m o & 1 = o1 o8 e 5 o v 15 4-8 me b. Rf and Variable If. Conversion Scheme.

~ Range of - - - 2d xtal-osc 2d xtal-osc
Bana | Fosiden | ‘aitona | Postton | 1SS0 | ISUTIG | tstversbie | Moned s
(mc) 8201 and rf 5401 frequency frequency 1 TOES frequency frequency
coils \(mc) (mc)2 (mc)a () (me) (mc)
0.5-1 1 0.5-1 0 9 9 9.5-10 12 12

1-2 2 1-2 1 8 8 9-10 12 12

2-3 3 2-4 2 10 10 12-13 15 15

3-4 3 12.6 12. 6 15.6-16.6 6.2 18.6

4-5 4 4-8 4 7 T 11-16 14 14

5-6 5 8 8 13-14 8 16

6-7 6 9 9 15-16 9 18

7-8 7 10 10 17-18 10 20

8-9 5 8-16 8 11 11

9-10 9 12 12
10-11 10 13 13
11-12 1E 14 14
12-13 12 15 15
13-14 13 8.0 16
14-15 14 8.5 17
15-16 15 9.0 18
16-17 6 16-32 16 9.5 19
17-18 17 10 20
18-19 18 10.5 21
19-20 19 1 | 22
20-21 20 11.5 23
21-22 21 12 24
22-23 22 12.5 25
23-24 23 13 26
24-25 24 9 27
25-26 25 14 28
26-27 26 9.666 29
27-28 27 10 30
28-29 28 10. 333 31
29-30 29 10.666 32
30-31 30 11 33
31-32 31 11. 333 34

8Not in use after the first eight frequency bands.
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Section lil.

56. Parts Replacement Techniques

Careless wiring, soldering, and replacement
of parts often create new faults; therefore, the
following precautions must be observed:

a. Before unsoldering a part, note the posi-
tion of the leads. If the part has a number of
connections, tag each lead.

b. Be careful notto damageotherleads while
moving them out of the way.

c. Solder all joints carefully. Do not allow
drops of solder to fall into the receiver; they
may cause short-circuits. A poorly soldered
connection is difficult to find.

d. When replacing a part in the rf or if. cir-
cuits, place it in the same position asthe orig-
inal part. Parts having the same electrical
characteristics but different physical size may
cause trouble in high-frequency circuits. When
replacing apart, usethesameground asin the
original wiring. Oscillation or decreased gain
may result from failure to observe these pre-
cautions.

57. Removal and Replacement

All subchassis, except the rf subchassis, can
be removed from the receiver without priorre-
moval of any of the other assemblies. When
the rf and vfo subchassis areremoved fromthe
receiver, avoid changing the positions of the
kilocycles and vfo tuning shafts, becausesyn-
chronization checks will be required. Where
possible, preset the receiver controls beforere-
moving the subchassis. Subchassis mounting
(captive) screws are color-coded with green
heads. When removing a subchassis, loosen
the captive screws enough to freethem from the
main frame. When replacing a subchassis,
properly position the subchassis and start all
captive screws before tightening them all the
way. Reference designations of the coaxial
plugs are marked on bands fastenedto theca-
bles. To remove a coaxial plug, pressthe plug
in slightly and twist it counterclockwise to re-
lease it; then pull the plug straightout. Where
coaxial plugs are not readily accessible, use
Tube Puller TL-201 to remove the plugs.
Loosen the gear clamp screws slightly; other-
wise, the clamp screw nuts may drop off. Ex-
cessive tightening of the clamp screws may
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strip the threads. Fully insert a Bristo wrench
to avoid stripping the slots in the screwhead.

58. Front Panel
(fig. 40)

a. Remouval. To reach the wiring and parts
on therearofthefrontpanel, orto prepare for
removal of the rf subschassis, proceed as fol-
lows:

(1) Remove the top and bottom dust
covers from the receiver.

(2) Remove the two handles from the front
panel by removing the nuts and wash-
ers that secure the handles at the rear
of the front panel.

(3) Place wooden blocks under the side-
plates of the receiver main frame, at
the rear of the front panel, so that the
panel is clear of the bench and the re-
ceiver is tilted backward.

(4) Rotate the MEGACYCLE CHANGE
and KILOCYCLE CHANGE control
knobs fully counterclockwise.

(5) Position the ANT. TRIM control at
-4, and remove the knob.

(6) Position the BFO PITCH control atO.
Position the BANDWIDTH control at
16 KC. Loosen the collars on the
BANDWIDTH and BFO PITCH
control shafts.

(7) Remove the KILOCYCLE CHANGE
and MEGACYCLE CHANGE control
knobs.

(8) Remove the DIAL LOCK and ZERO
ADJ. knobs. Loosen the nut on the
DIAL LOCK bushings and disengage
the lock from the KILOCYCLE
CHANGE control locking disk (fig.
40).

(9) Remove the four flathead Phillips
screws that secure the front panel to the
main frame.

(10) Remove the front panel by grasping
the edges and drawingitstraight away
from the receiver. Replace the handles
and then place the panel face downon
the bench so thatitrests onthehandles.
Be careful not to damage the meter
faces or to mar the panel markings.



b. Replacement. To replace the front panel,
proceed as follows:

(1)

(2)

(3)

(4)

(5)
(6)

N

(8)

(9

(10)

(11)

Remove the two handles from the front
panel by removing the nuts and wash-
ers, at the rear of the front panel, that
secure the handles. Be careful not to
mar the finish or damage the meters.

Grasp the edges of the front panel and
carefully place it against the receiver.
Place the wooden blocks, used in the
procedure in a(3) above, underthere-
ceiver before replacing the front panel.
Start each of the four flathead Phillips
screws one at a time and then tighten
them.

Reengage the DIAL LOCK in the
KILOCYCLE CHANGE controllock-
ing disk, and tighten the nut on the
DIAL LOCK bushing (a(8) above).
Replace the DIAL LOCK knob.
Replace the ZERO ADJ. knob. Make
sure that the threaded cap on the end
of the shalft is rotated clockwise finger-
tight. Place the knob on the shaft so
that the spring-loaded movable part of
the stop mechanism fits into the notch
in the knob. Rotate theknob clockwise
until the stop is reached. Rotate the
knob counterclockwise approximately
one-sixteenth of an inch and tighten
the setscrew.

Replace the KILOCYCLE CHANGE
and MEGACYCLE CHANGE control
knobs. If the bushings for the KILO-
CYCLE CHANGE and MEGA-
CYCLE CHANGE controlshavebeen
moved, loosen them before replacing:
and tightening the front panel. This
will aid in aligning the controlsto pre-
vent possible binding.

Tighten the collars on the BAND-
WIDTH and BFO PITCH control
shalfts.

Replace the ANT. TRIM control
knob.

Replace the two handles on the front
panel; use the nuts and washers that
were removed (b(1) above).
Replace the top and bottom dust
covers.

59. Rf

Subchassis

(fig. 40 ana 41)

a. Removal. Remove the rf subchassis as
follows:

(1)
(2)
(3)

(4)

(®)

(6)

(7

(8)

)

Disconnect coaxial connector P723
(fig. 42); use Tube Puller TL-201.
Remove the front panel as described
in paragraph 58.

Remove the offset gear (fig. 43) color-
coded green and place it in mesh with
the gear train.

Note: The offset gear is used only to maintain
synchronization of the gear train when the rfsub-
chassis is removed from thereceiver. In early pro-
duction models, the green offset gearis reversed to
disengage from the rf gear train.

Remove coaxial connectors P209,
P210, P211, P221, P222, P224,P225,
and P226 from their respective jacks.
(It may be necessary to temporarily
remove V501 and its shield to disen-
gage P226.)
Remove the dust cover from the top
of the rf subchassis and disconnect
P114.
Rotate the KILOCYCLE CHANGE
control shaft slightly counterclockwise
to the stop position; the. frequency in-
dicator reading should be 00-972.
(Note the minus sign.)
Remove the two green 1/2-inch screws
that secure the subchassis to the end
plate of the main frame. Make sure to
use only these screws when replacing
the subchassis.
Loosen the three green captive screws,
two at the left-hand corners of the sub-
chassis, and one in the upper right-
hand corner.
Lift the subchassis up and out of the
receiver; disengage the Oldham cou-
pler on the crystal-oscillator band
switch shaft (fig. 23). Thefloating disk
of the coupler will drop down; do not
lose this disk. Place the subchassis on
its side or on top of the test bench, but
not in such a position that it is sup-
ported by the gear train that extends
beyond the frame of the subchassis.
Caution: When the rf subchassis is
removed from the receiver, thetension
of the loading springs on both the
MEGACYCLE CHANGE control and
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KILOCYCLE CHANGE control split
gears (counter drive gear) (fig. 43) is
relieved, which allows the springs to
hang loosely from the gears. Remove
the springs and place them in an en-
velope. The two loading springs ofthe
KILOCYCLE CHANGE split gear
are shorter than those of the MEGA-
CYCLE CHANGE split gear.

b. Replacement (fig. 40 and 43). Before re-

placing the rf subchassis, check its synchroni-

zation (para 73); then proceed as follows:

(1) Loosen the front clamp that holds the
KILOCYCLE CHANGE controllock-
ing disk (fig. 40) and move the disk
forward.

(2) Loosen the Oldham coupler clamp
(fig. 42) on the crystal oscillator ana
move the coupler back.

(3) Rotate the KILOCYCLE CHANGE
and MEGACYCLE CHANGE control
shafts fully counterclockwise.

(4) Place the rf subchassis on the framein
the receiver andloosely tighten the rear
left-hand and right-hand green mount-
ing screws.

(5) Raise the front left side of the rf sub-
chassis by placing a screwdriver
between the if. subchassis and themain
frame, near the if. subchassis.

(6) Load the large brass split gear (fig.
43) two teeth. Remove the screwdriver
((5) above). The intermediate gear
will mesh with the pinion gear (fig.
42).

(7) Tighten the front and rear left-hand
green mounting screws.

(8) Raise the front side ofthe rf subchassis
with a screwdriver to disengage the
driven gear (fig. 43) from the MEGA-
CYCLE CHANGE control drive gear
(fig. 42).

Caution: While performing the last
step, be sure that the intermediate gear
does not disengage from the pinion
gear ((6) above).

(9) Load the MEGACYCLE CHANGE
control drive gear by two teeth.
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(10) Remove the screwdriver ((8) above)
and mesh the MEGACYCLE
CHANGE control drive gear to the
driven gear. Tighten the rear right-
hand mounting screw.

(11) Insert the two green mounting screws
on the right-hand side of the frame.

(12) To replace the KILOCYCLE
CHANGE control locking disk,
engage one-half of the counter drive
gear (fig. 42); load the gearstwo teeth
and then engage the front half of the
counter drive gear.

(13) Remove the green offset gear from the
gear train and mount it in its position
at the upper left part of the rf gear
plate.

(14) Tighten the front clamp on the KILO-
CYCLE CHANGE control locking
disk.

(15) To check the detent, rotate the MEGA-
CYCLE CHANGE control fully clock-
wise. The stop must fall where thefirst
two digits on the frequency indicator
read approximately halfway between
31 and 32.

(16) Set the MEGACYCLE CHANGE con-
trol so that the Oldham coupler (fig.
42) protrusion is horizontal. Slide on
the removable disk and mate the rear
disk to the removable disk.

(17) Check the reading on the crystal-oscil-
lator band switch position indicator
(fig. 23). See that it agrees with the
reading on the megacycle portion of
the frequency indicator. If it does not,
turn the SYNC XTAL OSC control
(TM 11-5820-357-10) until the two
readings correspond.

(18) Tighten the Oldham coupler rear
clamp.

(19) Reconnect P209, P210, P221, P222,
P224, P225, and P226.

(20) Reconnect P114 and replace the dust
cover over the rf subchassis.

(21) Reconnect P723 (fig. 42).

(22) Replace the front panel (para 58b).

(23) Recheck the synchronization (para
73).

(24) Check the vfo tuning shaft synchro-
nization (para 73).



60. Crystal-Oscillator Subchassis
(fig. 41)

a. Removal. To remove the crystal-oscil-

lator subchassis, proceed as follows:

(1) Remove the top dust cover from the
receiver.

(2) Disconnect plugs P113, P221, and
P222 onthecrystal-oscillator subchas-
sis.

(3) Remove the cover from the top of the
crystal-oscillator subchassis.

(4) Rotate the MEGACYCLE CHANGE
control until the setscrew in the clamp
of the crystal-oscillator band switch
coupler is accessible. Loosen the set-
screw and push back the flange.

(5) Remove the two green, 5/16-inch
screws that secure thesubchassis to the
receiver rear panel.

(6) Loosen the two green captive screws
inside the subchassis, one near tube
V401 and the other near the point
where the switch shaft enters the sub-
chassis.

(7) Lift the subchassisstraightup fromthe
receiver. The floating disk of the Old-
ham coupler will drop down; put this
disk in a small envelope properly
labeled.

b. Replacement. To replace the crystal-

oscillator subchassis, proceed as follows:

(1) Lightly coat the coupler flange on the
crystal-oscillator band switch drive
shaft (located on the rf subchassis)
with grease. Place the floating disk
against the grease-coated surface of
the flange. The grease will hold the disk
in place until the flanges ofthe coupler
are mated.

(2) Carefully lower the subchassis into
place and start the two green captive
screws.

(3) Replace the 5/16-inch green captive
screws in the rear panel; tighten the
screws. Make sure that only these
screws are used. Longer screws will
cause a short circuit.

Caution: Do not exert force whenu
tightening the screws; excessive force
may break the spot weld that secures
the subchassis to the subassembly side
panel.

(4) Make sure that the ridges on the Old-
ham coupler flanges are positioned
90° apart, and that the number show-
ing on the crystal-oscillator band
switch positionindicator (below J422)
agrees with the megacycle reading on
the frequency indicator. Mate the
flanges and tighten the clamp.

(5) Replace the crystal-oscillator subchas-
sis cover.

(6) Reconnect plugs P113 and P221.

(7) Replace the dust cover.

(8) Check the synchronization of thecrys-
tal oscillator (para 73).

61. lf. Subchassis

(fig. 40 and 41)

a. Removal. To remove the if. subchassis,

proceed as follows:

(1) Remove the top dust cover from the
receiver.

(2) Rotate the BANDWIDTH control to
reach the clamp that secures the con-
trol shaft at therear ofthe panel. Make
a note of the position of the control.

(3) Set the BFO PITCH control at 0.

(4) Loosen the clamp setscrews on the
BANDWIDTH and BFO PITCH con-
trol shafts, and uncouple the shaftsby
pulling outward on the control knobs.

(5) Disconnect coaxial connectors P225,
P226, P112, and P117.

(6) Loosen the three green captive screws,
one at the front center of the subchas-
sis and two at the rear corners.

(7) Lift the subchassis straight up from
the receiver. Do not disturb the posi-
tions of the BANDWIDTH and BFO
PITCH tuning shafts after the sub-
chassis is removed from the receiver.

b. Replacement. To replace the if. subchas-
sis, proceed as follows:

(1) Lower the subchassis straight down
into the receiver.

(2) Tighten the three green captive screws.

(3) Reconnect plug P117 (fig. 41).

(4) Reconnect coaxial connectors P225,
P226, and P112.

(5) Tighten the clamp screws on the
BANDWIDTH and BFO PITCH con-
trol shafts, and couple the shafts by
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pushing inward on the control knobs.
Note: Before recoupling the BANDWIDTH and
BFO PITCH control shafts, be sure that the con-
trols are set atthepositions noted during removal.

(6) Replace the top dust cover.

62. Power Supply PP-621/URR
(fig. 42)

a. Remouval. To remove the power supply
subchassis, proceed as follows:

(1) Remove the bottom dust cover.

(2) Disconnect P118.

(3) Loosen the two captive screwsthatare
accessible through holes indicated by
arrows marked MTG SCREWS IN-
SIDE.

(4) Loosen the green captive screw in the
corner of the subchassis near tube
V802.

(5) Remove the four green, 7/16-inch
screws that secure the power trans-
former to the side of the main frame.

(6) Lift the subchassis straight up from
the receiver.

Caution: The power supply is
heavy; be careful not to drop it.
b. Replacement. To replace the power sup-
ply subchassis, proceed as follows:

(1) Carefully lower the subchassisinto the
receiver.

(2) Tighten the green captive screw in the
corner of the subchassis near tube
Vv802.

(3) Replace and tighten the four green
7/16-inch screws that secure thepower
transformer to the side of the main
frame. Use screws only of this size.

(4) Tighten the two hidden captive screws
through the holes in the power supply
mounting bracket (fig. 42).

(5) Reconnect large connector P118 and
J818.

(6) Replace the bottom dust cover.

63. Vfo Subchassis
(fig. 42)
a. Remouval. To remove the vfo subchassis,
proceed as follows:
(1) Remove thebottom dustcover from the
receiver.
(2) Disconnect plug P715, coaxial connec-
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tor P723, J115, and J223. Use Tube
Puller TL-201 for removing P723.

(3) Remove the smallloading spring from
the Oldham coupler on the vfo tuning
shaft. To avoid loss of the spring, put
it in a small marked envelope.

(4) Rotate the KILOCYCLE CHANGE
control so that the ridge in the flange
of the coupler nearest the vfo subchas-

sis is vertical.

Note: If synchronization of the vfo tuning shaft
and the KILOCYCLE CHANGE control is to be
maintained, do not disturb the position ofthe shaft
during the succeeding steps, or after the ufo sub-
chassis has been removed.

(5) Loosen the two green captive screws

in the front mounting bracket of the
subchassis and the green captive screw
in the rear mounting bracket.

(6) Carefully remove the subchassis from
the receiver; lift it straight up to dis-
engage the Oldham coupler, and then
tilt it slightly to clear the receiver. The
floating disk will drop down from the
coupler; place the disk in a marked en-
velope.

Caution: The sealed can (vfo)
should not be opened under any cir-
cumstance. The tuning unitwas accur-
ately adjusted under laboratory
conditions during manufacture. Any
attempt to perform adjustments under
other conditions will seriously affect
the accuracy of the unit.

b. Replacement. To replacethe vfo suvchas-
sis, proceed as follows:

(1) If the position of the vfo tuning shaft
has been disturbed while the subchas-
sis was removed from the receiver, or
if a new vfo is to beinstalled, synchro-
nize the shaft as described in para-
graph 73.

(2) If the position of the shafthasnotbeen
disturbed, place the floating disk on
the flange of the vfo drive shaft. Posi-
tion the ridge on the coupler flange of
the vfo tuning shaft 90° from that of
the flange on the drive shaft, and care-
fully insert the vfo subchassis into
place. Tilt it slightly to clear the re-
ceiver frame.

(3) Tighten the three green screws on the
subchassis mounting brackets.



(4) Replace the loading spring on the

Oldham coupler.
(5) Connect P715 to J115 and P723 to
J223 (fig. 42). (See the note below.)
Note: Plug P916 and its associated jack J116
are marked with a red dot. To prevent accidental
transposition of plug P715 and plug P916, how-
ever, somereceivers do nothavethis identification.
Inspect the plugs before removal and mark them
for identification when necessary. Plug P916 can
be identified by its four conductors; vfo plug P715

has five conductors.

(6) Replace the bottom dust cover on the
receiver.

(7) If the vfo setting has been disturbed,
refer to paragraph 73 for synchroniza-
tion procedures

64. Calibration-Oscillator Subchassis
(fig. 42)
a. Removal. To remove the calibration-os-
cillator subchassis, proceed as follows:
(1) Remove thebottom dust cover fromthe
receiver.
(2) Disconnect plugs P715 and P916.
(3) Disconnect coaxial connector P224 on
the top deck of the receiver (fig. 41).
(4) Loosen the two green captive screws
at opposite ends of the subchassis.
(5) Carefully lift the subchassis out of the
receiver.
b. Replacement. To replace the calibration-
oscillator subchassis, proceed as follows:
(1) Carefully lower the subchassis into
the receiver.
(2) Tighten the two green captivescrews at
opposite ends of the subchassis.
(3) Connect coaxial connector P224 onthe
top deck of the receiver (fig. 41).
(4) Reconnect plugs P715 and P916.
(5) Replace the bottom dust cover.

65. Af Subchassis
(fig. 42)

a. Removal. To remove the af subchassis,
proceed as follows:

(1) Remove thebottom dust cover fromthe
receiver.

(2) Disconnect plugs P119 and P120 (fig.
42).

(3) Remove thescrew from the cable clamp
that secures the cable at the side of the
af subchassis.

(4) Loosen the screw in the clamp that se-
cures the cable to the casting at the af
subchassis front end, and swing the
clamp free from the cable.

(5) Loosen the three green captivescrews,
one at-the front end of the subchassis
and two at the rear corners.

(6) Move the cable from which theclamps
were moved, lift the subchassis straight
up, and then tilt the front down slight-
ly to remove the subchassis from the
receiver.

b. Replacement. To replace the af subchas-
sis, proceed as follows:

(1) Carefully replace the subchassis
by lowering it straight down into the
receiver. The front end mayhavetobe
tilted slightly.

(2) Tighten the three green captivescrews,
one at the front end of the subchassis
and two at the rear corners.

(3) Place the cable in position on the cast-
ing; then replace the clamp to secure
the cable. Tighten the screw on the
clamp.

(4) Replace and tighten the screw that se-
cures the cable clamp to the side ofthe
af subchassis.

(5) Reconnect plugs P119 and P120 (fig.
42).

(6) Replace the bottom dust cover.

66. Rf Tuning Coils and Transformers
(fig. 20)

a. Removal. To remove the rf tuning coils
and transformers, proceed as follows:

(1) Remove the slug rack associated with
the coil or transformer by unhooking
the spring located at each end of the
rack; thenuse abentpaper clip hooked
through the end ofthespring to anchor
the spring temporarily to the end plates
of the subchassis. Be careful that the
springs do not fall into the subchassis.

(2) Insert a Phillips screwdriver (rear pan-
el of receiver, TM11-5820-357-10) in-
to each of the two holes in the coil or
transformer can; loosen the screws un-
til they are free from the subchassis.

(3) Withdraw the coil ortransformer from
the subchassis.
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b. Replacement. To replace the rf tuning

coils and transformers, proceed as follows:

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

(2) Replace the two small Phillips screws
into the holes inthecoil ortransformer
can and tighten them.

(3) Carefully remove thetwo springs from
the end plates.

(4) Replace the slug rack and replace the
two springs; becareful thatthey donot

fall into the subchassis.

Note: Beginning with rf subchassis MOD 2, the
cores of antenna coils T201 through T206 are
made of different material to improve tracking.
The cores of tuning circuits Z206, Z212, and Z218
are smaller to increase the tuning range of the
high-frequency band. Coils or transformers that
have identical functions are interchangeable for
all models, provided the change is complete with
tuning cores; however, when a tuning core is re-
placed, the correct one of the two types available
must be selected for proper operation of the coil.

67. Antenna Box
(fig. 41)

a. Removal. To remove the antenna box,
proceed as follows:
(1) Disconnect coaxial connector P209,
P210, and P211 (fig. 41).
(2) Unsolder the leads from the winding
of antenna relay K101.
(3) Remove the three screws that secure
the antenna box to the rear panel of
the receiver.

b. Replacement. To replacethe antennabox,
proceed as follows:
(1) Place the antenna box in position and
replace and tighten the three screws.
(2) Resolder the leads to the winding of
K101. Be careful not to drop solder
into the box.
(3) Reconnect P211, P210, and P209.

COUNTER BEVEL GEARS

BANDWIDTH CONTROL
SHAFT

BFO PITCH CONTROL
SHAFT

CLAMPS

DIAL LOCK

OFFSET GEAR

ANT. TRIM CONTROL
SHAFT

CLUTCH GEAR

MEGACYLE CHANGE
CONTROL DORIVE GEAR

KILOCYCLE CHANGE
CONTROL ILOCKING DISK

10-08 PADS

TM5820-357-35-58

Figure 40. Receiver, front panel removed.
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Section IV. ADJUSTMENTS

68. Calibration of Bfo

The bfo should be calibrated after the front
panel orif. subchassisisreplaced. To.calibrate
the bfo, proceed as follows:

a. Set the BANDWIDTH switch to.1, and
turn the FUNCTION switch to CAL.

b. Connect the headset tothe PHONES jack.
Adjust the KILOCYCLE CHANGE control
for maximum response on the CARRIER
LEVEL meter at any 100-kc calibration
checkpoint.

c. Set the BFO switch to ON, and adjustthe
BFO PITCH control for zero beat; zero beat
should occur at the position of the control
marked 0. If not, loosenthe setscrew and posi-
tion the knob at 0. Tighten the setscrew.
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69. Adjustment of CARR-M ETER ADJ
potentiometer R537
(fig. 25)

To set the CARRIER LEVEL meter pointer
at zero, set CARR-METER ADdJ potentiometer
R537 as follows:

a. Set the FUNCTION switch to AGC.

b. Rotate the RF GAIN control extremely
counterclockwise.

c. Adjust CARR-METER ADJ potentiome-
ter R357 for a reading of 0 onthe CARRIER
LEVEL meter.

70. Adjustment of Calibration Oscillator
(fig. 42)

To adjust the calibration oscillator, proceed
as follows:



a. Set the BANDWIDTH switch to. 1.

b. Set the AUDIO RESPONSE switch to
MED.

c. Connect a headset intothe PHONES jack.

d. Turn the FUNCTION switch to CAL,
and rotate the KILOCYCLES CHANGE con-
trol through a minimum of ten 100-kc steps.
If a note is not heard exactly at the 100-kc
steps, adjust capacitor C912. Check atleast
100-kc positions to make sure that a note is
heard in 100-kc steps.

e. Connect an antenna to thereceiver, set the
FUNCTION switch at AGC, and tune in sta-
tion WWV at 2.5, 5, 10, 15, 20 mc whichever
is stronger.

f. Turn the BFO switch to ON and set the
BFO PITCH control to O.

g. Adjust the KILOCYCLE CHANGE con-
trol to zero beat with station WWV.

h. Turn the FUNCTION switch to CAL.

i. Disconnect the antenna from the receiver.

J. Adjust capacitor C901 for a zero beat in
the headset.

71. Adjustment of GAIN ADJ
Potentiometer R562
(fig. 25)

An overall gain measurement (abelow) will
indicate whether adjustment of R562 is neces-
sary.

a. Measuring Overall Gain.

(1) Connect the receiver to an ac power
source and allow it to warm up.

(2) Set the receiver BANDWIDTH switch
to 8, the FUNCTION switch to MGC,
the RF GAIN control to 10, and the
BFO switch to OFF.

(3) Connect the TS-505(*)/U between
DIODE LOAD terminal 14 ontherear
terminal strip of the receiver and
ground (TM 11-5820-357-10).

(4) Set the TS-505(*)/U on the negative
10-volt dc range.

(5) Connect RF Signal Generator AN,
URM-25(*) through the dummy an-
tenna, Connector UG-971/U, and
Adapter Connector UG-636/U to
BALANCED 125 OHM ANTENNA
jack J108 located on the rear of the
receiver.

(6) Adjust the AN/URM-25(*) for an un-
modulated output at 6.0 mc.

(7) Tune the receiver to 6.0 mc.

(8) Adjust the AN/URM:25(*) output at-
tenuator for an indication of-7.0volts
on the TS-505(*)/U.

(9) An AN/URM25(*) output of between
1 and 4 microvolts indicates normal
receiver gain. If more than 4 micro-
volts are required, adjust R562
as explained in b below.

b. Adjusting GAIN ADJ Potentiometer
R562.

(1) Disconnect P225 and P226 (fig. 41).

(2) Connect the AN/URM-25(*) through
Network, Impedance Matching CU-
406/ URM-25F, part of the AN/ URM-
25(*), to J525 (fig. 26) on the
receiver chassis.

(3) Connect the TS-505(*)/ U between the
DIODE LOAD terminal on the rear
terminal strip of the receiver and
ground (TM 11-5820-334-10).

(4) Set the TS-505(*)/U on the negative
10-volt range.

(5) Connect the receiver to an ac power
source and allow it to warm up.

(6) Set the receiver BANDWIDTH switch
to 8 FUNCTION switch to MGC,
RF GAIN control to 10, and BFO
switch to OFF.

(7) Adjust the AN/URM-25(*) for an un-
modulated 455-kc output signal at
150 microvolts.

(8) Adjust GAIN ADJ potentiometer R562
for a -7.0-volt indication on the TS-
505(*)/U.

(9) If the -7.0-volt indication cannot be
obtained after a maximum adjustment
of R562, check the if. amplifier tubes
by uasing Test Set, Electron Tube TV-
7(*)/U. Replace any bad or shorted
tubes; then replace the weakest tubes,
one at a time, until a -7.0-volt indica-
tion can be obtained.

Note: It may not bepossibleto obtain-7.0 volts
at the diode load of the receiver with an input of
150 microvolts at J525 after replacing all weak
tubes. In this case, R562 should be adjusted so
the -7.0 volts can be obtained with not less than
100-microvoelt or more than 200-microvolt input
at J525.
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CHAPTER 3
FOURTH ECHELON MAINTENANCE

Section I. REPAIRS AND ADJUSTMENTS

72. Rf Gear Train Disassembly
and Reassembly
(fig. 73)

Under certain circumstances, such as ex-
tensive damage or mechanical failure, it may
be necessary to disassemble all or part of the
rf gear train assembly. Theinstructions given
in this paragraph should be used when the
method of removal of thepartsisnotobvious.
The index numbers used intheinstructions re-
fer to those that identify thepartsinfigure 73.
When disassembling the rf gear train as-
sembly, mark the individual gears with the
index number. This will aid in identification
and reassembly. Place the parts in trays or
containers in the order of disassembly to sim-
plify the reassembly procedure.

a. Disassembly. To disassemble the rf gear
train assembly, proceed as follows:

(1) Remove the front panel (para 58).

(2) Remove the rf subchassis (para 59).

(3) Remove the 8 slug racks and the 16
tension springs. Tag the slug racks
for identification according to fre-
quency.

(4) Loosen the 5/16-inch hexagonal nut
(1) and 5/16-inch lockwasher (2) and
remove the 6-32 by 5/16-inch Phillips
head screw (3) and the No. 6 lock-
washer (4). To.remove theclutch gear
assembly (which consists of part 5
through 21), remove the 5/16-inch
hexagonal nut (1) and the 5/16-inch
lockwasher (2). To disassemble the
clutch gear assembly, follow the pro-
cedures in (@) and (b) below. Ifitis
not necessary to disassemblethe clutch
gear assembly, proceed with (5) be-
low.

(a) Remove the 0.395-inch retaining
ring (5), steel split gear assembly
(6), 7/16-inch flat washer (7), four
17/32-inch spring friction washers

(8), two 7/16-inch flat washers (9),
steel plate (10), four clutch plates
(11), and brass gear (12).

(b) Remove the zerc adjust shaft (13),
the 0.225-inch retaining ring (14),
stop washer (15), spring holder
(16), stop spring (17), flat pin (18),
1/4-inch washer (19), 0.225-inch re-
taining ring (20), and steel bushing
(21) from the clutch assembly shaft
(22).

(5) Remove the four 4-40 by 5/16-inch
Phillips head screws (23) and four No.
4 split lockwashers (24) to removethe
mechanical counter (25).

(6) Remove the beveled gear (26) and
gear clamp (27) bylooseningthe 3-56
by 1/4-inch Bristo head screw (28).

(7) Remove the brass beveled gear (29)
and gear clamp (30) by looseningthe
3-56 by 1/4-inch Bristo head screw
(31).

(8) Remove the two beveled gear as-
semblies (32) and (33).

(9) Remove the 6-32 by 3/16-inch Phillips
head screw (34)and No. 6lockwasher
(35) and green-faced gear (36).

(10) Remove the 0.207-inch retaining ring
(37) and the brass gear (38).

(11) Remove the 0.207-inch retaining ring
(39) and remove the hollow pin (40)
from the brass gear (41). Pull out the
brass gear and shaft assembly (42)
while sliding off the brass gear (41)
and 3/16-inch washer (43).

(12) Remove the6-40by 5/16-inch machine
screw (44).

(13) Remove the rf gear train front plate
assembly (45) by removing the three
8-32 by 5/16-inch Phillips head screws
(46) and the three No. 6 lockwashers
4.

(14) Remove the 0.225-inch retaining ring
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(48) and pull out the welded gear
and shaft assembly (49) from the
rear of the rf gear train front plate
assembly (45).

(15) Remove the 0.122-inch retaining ring
(50) to remove the large brass gear
(51).

(16) Remove the three 6-32 by 1/4-inch
Phillips head screws (52) and the
three No. 6 lockwashers (53) that
hold the triangular steel plate (54) to
the rf gear front plate assembly (45).

(17) Remove the 0.122-inch retaining ring
(55) and remove the pinned steel
split gear assembly (56) and 5/16-
inch steel washer (57).

(18) Remove the two 6-32 by 1/4-inch
Phillips head screws (58) and the two
No. 6 lockwashers (59) that hold the
detent spring (60).

(19) Remove the differential gear assem-
bly (61 through 72). To disassemble
the differential gear assembly, follow
the procedures given in (@) through
(e) below. If it is not necessary to
disassemble the differential gear, pro-
ceed with (20) below.

(a) Remove the three 4-40 by 1/4-inch
Phillips head screws (61) and the
three No. 4 lockwashers (62).

(b) Gently lift off the pinned gear as-
sembly (63).

(c) Remove the three 0.122-inch re-
taining rings (64) and remove the
three identical brass split gear as-
semblies (65).

Note; The third brass grass assembly is
shown exploded with index numbers (66
through 69) in figure 63.

(d) Remove the 0.395-inch retaining
ring (66) andseparatetheflatbrass
gear (67), the steel loading spring
(68), and the pinned brass and steel
gear assembly (69).

(e) Remove the 0.395-inch retaining
ring (70) to facilitate the removal
of loading springs (71) on pinned
split gear and detent assembly (72).

(20) Remove the pinned large brass split
gear assembly (73) and 3/16-inch
washer (74).

(21) Remove the steel split gear assembly
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(76 through 79) and the 3/16-inch
steel washer (75) and dismantle the
assembly by removing the 3/16-inch
retaining ring (76) that separates the
steel gear (77), the aluminum separa-
tor (78), and the steel gear (79).

(22) Remove the 0.281-inch retaining ring
(80) to remove the large brass gear
assembly (81).

(23) Remove the large brass gear (82) by
loosening the 4-40 by 9/16-inch Bristo
head screw (83) and the 4-40 square
nut (84) on thegear clamp (85).

(24) Remove the small steel gear (86) by
loosening the 4-40 by 9/16-inch Bristo
head screw (87) and the 4-40 square
nut on gear clamp (89).

(25) Remove the 0.122-inch retaining ring
(90) to remove the brass gear (91).

(26) Loosen the 4-40 by 9/16-inch Bristo
head screw (92) and the 4-40 square
nut (93) on the gear clamp (94) to
remove the steel gear (95) and the
steel split gears (96). To disassemble
the split gears, remove the three 4-40
by 1/4-inch Phillips head screws (97).

(27) Loosen the 4-40 by 9/16-inch Bristo
head screw (98) and the 4-40 square
nut (99) on the gear clamp (100) to
remove the small steel gear (101)and
the large steel split gear (102).

(28) Loosen the 4-40 by 9/16-inch Bristo
head screw (103) and the 4-40 square
nut (104) on the gear clamp (105) to
remove the steel split gear (106).

(29) Loosen the 4-40 by 9/16-inch Bristo
head screw (107) and the 4-40square
nut (108) on the gear clamp (109) to
remove the steel split gear (110) and
the small steel gear (111).

(30) Remove the three 4-40 by 1/4-inch
Phillips head screws (112) to remove
the steel split gear assembly (113).

(31) Remove the No. 6/0 taper pin (114)
to remove the first variable if. rear
cam (115). Pull the camshaft (116)
out through the front of the rf sub-
chassis and remove the cam and gear
assembly (117) by removing the No.
6/0 taper pin (118).

(32) Loosen the 4-40 by 9/16-inch Bristo



(33)

(34)

(35)

(36)

(37)

(38)

(39)

head screw (119) and the 4-40square
nut (120) an the gear clamp (121) to
remove the steel split gear (122).
Loosen the 4-40 by 9/16-inch Bristo
head screw (123) and the 4-40 square
nut (124) on the gear clamp (125) to
remove the steel split gear (126).
Remove the 8-32 by 5/16-inch Phillips
head screw (127) and the No. 8 lock-
washer (128) to remove the Geneva
system and overtravel coupler. Sepa-
rate the gear assembly by removing
the steel plate (129), the 3/16-inch steel
ball (130), and the 10-tooth lost
motion gear (131). Removethe0.122-
inch retaining ring (132) andthe3/16
washer (133) to separate the brass
gear (134) and the steel shaft (135).
Remove the 6-32 hexagonalnut (136)
and No. 6 lockwasher (137). Remove
the 3/32-inch retaining ring (138) and
separate the steel eight-tooth and four-
tooth ‘gear (139) and the steel shaft
(140) from the gear train assembly
rear plate (146).

Remove the 6-32 by 5/16-inch hexa-
gonal head screw (141) and the No. 6
lockwasher (142). Remove the 0.122-
inch retaining ring (143) and separate
the brass gear (144) and steel shaft
(145) from the gear assembly rear
plate (146).

Remove the 0.225-inch retaining ring
(147). Loosen the 4-40 by 5/16-inch
Bristo head screw (148) and 4-40
square nut (149) to loosen the gear
clamp (150). Separate the rf band
switch shaft (151) from the steel gear
(152).

Remove the two 6-32 by 3/16-inch
Phillips head screws (153) and No. 6
lockwashers (154) toloosentheflange
(155). Remove the steel gear and shatft
assembly (156). Remove the hollow
pin (157) to separate the Oldham
coupler (158), flange (155),and 3/16-
inch washer (159) from the steel gear
and shaft assembly (156).

Remove the No. 6/0 taper pin (160)
and the second variable if. cam (161).
Remove the No. 6/0 taper pins (162

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

and 164) toloosenthe second variable
if. cams (163) and (165). Removethe
camshaft (166). Remove the No. 6/0
taper pin (167) and the second vari-
able if. cam (168).

Remove the No. 6/0 taper pin (169)
and the cam (170) to removethecam-
shaft (171). Remove the No. 6/0taper
pin (172) and the 16- to 32-mc rfcam
(173).

Remove the No: 6/0 taper pin (174)
and the steel gear and brass cam
assembly (175) to remove the cam-
shaft (176). Remove the No. 6/0
taper pin (177) and the 8- to 16-mc
rf cam (178).

Remove the No. 6/0 taper pin (179)
and the 4- to 8mec rf cam (180) to
remove the camshaft (181). Remove
the No. 6/0 taper pin (182) and the
4- to 8-mc rf cam (183).

Remove the No. 6/0 taper pin (184)
and the 2- to 4-mc rf cam (185) to
remove the camshaft (186). Remove
the No. 6/0 taper pin (187) and the 2-
to 4-mc rf cam (188).

Remove the No. 6/0 taper pin (189)
and the 0.5- to 1-mc rf cam (190) to
remove the camshaft (191). Remove
the No. 6/0 taper pin (192) and the
0.5- to 1-mc rf cam (193).

Remove the No. 6/0 taper pin (194)
and the 1- to 2-mc rf cam (195) to re-
move the camshaft (196). Removethe
No. 6/0 taper pin (197) and the 1-to
2-mc rf cam (198).

Loosen the four 8-32 by 3/32-inch
Bristo head screws (199) and remove
the 1/4-inch coupler (200) andthe 1/4-
inch fiber shaft (201). Removethe 3/8-
32 hexagonalheadnut(202), 3/8-inch
lockwasher (203), 3/8-inch flat washer
(204), and the 3/8-inch inusulated
washer (205).

Remove the six 6-32 by 3/8-inch
Phillips head screws (206) and thesix
No. 6 lockwashers (207) thathold the
three L-brackets (208) and the three
bracing rods (209) to the gear train
assembly rear plate (146).

Remove the three 832 by 3/8-inch
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hexagonal head screws (210) and the
three No. 8 lockwashers (211).

(49) Remove the three 8-32by 1/4-inch flat-

head Phillips head screws (212) that
hold the three separator rods (213).

(50) Remove the two 8-32 by 3/8-inch

hexagonal head screws (214) and the
two No. 8lockwashers (215). Remove
the 8-32 by 1/4-inch flathead Phillips
head screw (216) and the No. 8 lock-
washer (217) to remove the rf sub-
chassis rear plate (218).

b. Reassembly. To reassemble the rf gear
train assembly, proceed as follows:

(1)

(2)

(3)

(4)

(3)

(6)

)

Replace the rf subchassis rear plate
(218) and secure it with the 8-32 by
1/4-inch flathead Phillips head screw
(216), the No. 8 lockwasher (217),
the two 8-32 by 3/8-inch hexagonal
head screws (214) andtwo No. 8lock-
washers (215).

Replace the three separatorrods (213)
by inserting the three 8-32 by 1/4-inch
flathead Phillips head screws (212).
Replace the three 8-32by 3/8-inch hex-
agonal head screws (210) and No. 8
lockwashers (211).

Attach the three L-brackets (208) and
the three bracing rods (209) to the
gear train assembly rear plate (146);
use the six 6-32 by 3/8-inch Phillips
head screws (206) and the six No. 6
lockwashers (207).

Replace the 3/8-inch insulated washer
(205), 3/8-inch flat washer (204),
3/8-inch lockwasher (203), 3/8-
32 hexagonal head nut (202), 1/4-
inch coupler (200), and the 1/4-inch
fiber shaft (201), and tighten the four
8-32 by 3/32-inch Bristo head set-
screws (199).

Replace the 1- to 2-mc rf cam (198)
and insert the No. 6/0taper pin (197).
Replace the camshaft (196), the 1-to
2-mc rf cam (195), and insert the No.
6/0 taper pin (194).

Replace the 0.5 to 1-mc rf cam (193)
and insert the No. 6/0taper pin (192).
Replace the cam shaft (191), the 0.5-
to 1-mc rf cam (190), and insert the
No. 6/0 taper pin (189).

(8)

(9

(10)

(11)

(12)

(13)

(14)

Replace the 2- to 4-mc cam (188)
and insert the No. 6 taper pin (187).
Replace the camshaft (186), the 2- to
4-mc rf cam (185), and insert the No.
6/0 taper pin (184).

Replace the 4- to 8mc rf cam (183)
and insert the No. 6/0taperpin (182).
Replace the camshaft (181), the 4- to
8-mc rf cam (180), and insert the No.
6 taper pin (179).

Replace the 8- to 16-mc rf cam (178)
and insert the No. 6/0taperpin (177).
Replace the camshaft (176), the steel
gear and brass cam assembly (175),
and insert the No. 6/0taper pin (174).
Replace the 16- to 32-mc rf cam (173)
and insert the No. 6/0taperpin (172).
Replace the camshalft (171), the 16-to
32-mc rf cam (170), and insertthe No.
6 taper pin (169).

Replace the second variable if. cam
(168) and insert the No. 6/0 taper pin
(167). Replace the camshaft (166)
through the rf subchassis rear plate
(218). Replace the sdcond variable if.
cam (165) when the camshaft barely
protrudes through the rf subchassis
rear plate (218), and replacethe other
second variable if. cam (163) when
the camshalft is close to the gear train
assembly rear plate (146). Insert the
No. 6/0 taper pins (164) and (162).
Replace the second variable if. cam
(161) and insert the No. 6/0 taper pin
(160).

Replace the 3/16-inch steel washer
(159), the flange (155), and the Old-
ham coupler (158) on the steel gear
and shaft assembly (156). Insert the
hollow pin (157). Replace the steel
gear and shaft assembly (156) in the
rf subchassis. Replace the two 6-32by
3/16-inch Phillips head screws (153),
and the No. 6 lockwashers (154),
through the flange (155), and tighten
to subchassis.

Replace the 1-1/16-inch diameter steel
gear (152) on the rf band switch shaft
(151). Tighten the 4-40 by 5/16-inch
Bristo head screw (148) and the 4-40
square nut (149) on the gear clamp



(15)

(16)

(17)

(18)

(19)

(20)

(150). Replace the 0.225-inch retain-
ing ring (147).

Replace the brass gear (144) on the
steel shaft (145) and fasten it with the
0.122-inch retaining ring (143). Posi-
tion this assembly on the gear train
assembly rear plate (146) as shown
in figure 74. Fasten it to the geartrain
assembly rear plate (146) with the
6-32 by 5/16-inch hexagonal head
screw (141) and the No. 6lockwasher
(142).

Replace the small steel gear (139) on
the steel shaft (140) and fasten it with
the 3/32-inch retaining ring (138).
Position this assembly as shown in
figure 74 and fasten it with the 6-32
hexagonal nut (136) and the No. 6
lockwasher (137).

Place the brass gear (134) on the steel
shaft (135). Replace the 3/16-inch
washer (133) and the 0.122-inch re-
taining ring (132). Replace the 10-
tooth lost motion gear (131) on the
steel shaft (135). Replacethe 3/16-inch
steel ball (130) and the steel plate
(129). Replace the assembly on the
gear train assembly rear plate (146)
(fig. 63) and fasten it with the 8-32by
5/16-inch Phillips head screw (137)
and the No. 8lockwasher (128).

Note: The alignment must be precise so that
this assembly will function properly.
Assemble the gear clamp (125) and
and steel split gear (126). Load two
teeth on the steel split gear (126) while
placing it on the camshaft (171) to
mesh with the steel gear and brass cam
assembly (175). Tighten the 4-40 by
9/16-inch Bristo head screw (123) and
the 4-40 square nut (124).
Assemble the gear clamp (121) and
steel split gear (122). Place the as-
sembly on the camshaft (166) and
tighten the 4-40 by 9/16-inch Bristo
head screw (119) and the 4-40 square
nut (120).
Place the gear and cam assembly
(117) on the camshaft (116); insert
the No. 6/0 taper pin (118).;Replace
the camshaft (116), the first variable

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

if. cam (115), and the No. 6/0 taper
pin (114).

Place the steel split gear assembly
(113) on the steel gear and brasscam
assembly (175) and fasten it with the
three 4-40 by 1/4-inch Phillips head
head screws (112).

Place the gear clamp (109) on the
small steel gear (111) and place the
gear (111)onthesteel split gear (110).
Place this assembly on the camshalft
(186) and tighten the 4-40 by 9/16-
inch Bristo head screw (107) and the
4-40 square nut (108).

Place the gear camp (105) on the
steel split gear (106) and place the as-
sembly onthe camshaft (196). Tighten
the 4-40 by 9/16-inch Bristo head
screw (103) and the 4-40 square nut
(104).

Place the gear clamp (110) on the
small steel gear (101) and place this
assembly on the large steel split gear
(102). Place this assembly on the cam-
shaft (191) while loading the steel
split gear (106) by two teeth. Tighten
the 4-40 by 9/16-inch Bristo head
screw (98) and the 4-40 square nut
(99) on the gear clamp (100).

Fasten the steel split gear (96) to the
steel gear (95) with the three 4-40 by
1/4-inch Phillips head screws (97).
Place the gear clamp (94) on the steel
gear (95) and place the whole assem-
bly on the camshaft (181) while load-
ing two teeth onthe steel split gear (96)
and steel split gear assembly (113).
Tighten the 4-40 by 9/16-inch Bristo
head screw (92) and the 4-40 square
nut (93).

Replace the brass gear (91) and the
0.122-inch retaining ring (90).

Place the gear clamp (89) onthesmall
steel gear (86) and place them on the
steel gear and shaft assembly (156).
Mesh the small steel gear (86) with the
brass gears (91) and (117). Tighten
the 4-40 by 9/16-inch Bristo head
screw (87) and the 4-40 square nut
(88).

Place the gear clamp (85) onthelarge
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brass gear (82). Place this assembly
on the steel gear and shaft assembly
(156). Tighten the 4-40 by 9/16-inch
Bristo head screw (83) and the 4-40
square nut (84).

(29) Place the large brass gear assembly

(81) on the camshaft (176) and fasten
it with the 1/4-inch retaining ring (80).

Note: At this point, loosen the gear clamp (85)
to make the large brass gear (82) mesh perfectly
with the rear gear on the brass gear assembly
(81). Tighten the gear clamp when the adjustment
is completed.

(30) Assemble the steel gear and shaft (79)

by adding the aluminum separator
(78), the steel gear (77), the 3/16-inch
retaining ring (76), and the 3/16-inch
steel washer (75). Install this assem-
bly on the gear train assembly rear
plate (146) as shown in figure 74.

(31) Replace the pinned large brass split

gear assembly (73) and the 3/16-inch
washer (74) as shown in figure 63
while loading the steel split gear (122)
two teeth.

Note: Loosen the gear clamp (121) on the steel
split gear (122) to insure perfect mesh with the

small gear on the large brass split gear assembly
(73).

(32) Reassemble the differential gear as-
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sembly (61) through (72) as follows:

(a) Be surethattheloadingsprings(71)
are in place.

(b) Replace the 0.395-inch retaining
ring (70).

(c) Assemble the three small gear as-
semblies by installing the steel load-
ing springs (68) onthepinnedbrass
and steel gear assembly (69); add
the flat brass gears (67) and the
0.395-inch retaining rings (66).

(d) The threesimilarbrass split gear as-
semblies (65) must be placed onthe
pinned split gear and detent assem-
bly (72) while loading the split gear
on this assembly by two teeth.

(e) Replace the three 0.122-inch retain-
ing rings (64).

(f) Place the three gears (63)sothatthe
inner small gear meshes with the
outer gear onthebrasssplit gear as-
semblies (65). Loadthebottomhalf
of the brass split gear assemblies

(65) three teeth and gently rock the
three gears (63) back and forth until
all gears mesh.

(8) Replace the three 4-40 by 1/4-inch

Phillips head screws (61) and the
three No. 4 lockwashers (62). Par-
tially tighten each screw and check
the assembly to insure proper fitbe-
fore final tightening.

(h) Before replacing the differential

(33)

(34)

(35)

(36)

(37)

(38)

(39)

gear assembly, load the steel split
gear assembly (113) two teeth and
hold it with a screwdriver blade;
drop the differential gear in place
and remove the screwdriver.
Replace the detent spring (60) and se-
cure it with the two 6-32 by 1/4-inch
Phillips head screws (58) and the two
No. 6 lockwashers (59).
Replace the 5/16-inch steel washer (57)
on the rf gear train front plate assem-
bly (45). Place the pinned steel split
gear assembly (56) over the washer
and fasten it with the 1/8-inch retaining
ring (55).
Replace the triangular steel plate (54)
on the rf gear train front plate assem-
bly (45) withthethree6-32by 1/4-inch
Phillips head screws (52) and thethree
No. 6 lockwashers (53).
Replace the large brass gear (51) and
secure it with the 1/8-inch retaining
ring (50).
Replace the pinned steel gear and shaft
(49) on thefrontpanel (45) and secure
it with the 0.225-inch retaining ring
(48).
Replace the rf gear train front plate as-
sembly (45) while loading two teeth
on the steel split gear assembly (56)
and the large split gear (102). Replace
the three 8-32 by 5/16-inch Phillips
head screws (46) and the three No. 8
lockwashers (47). Loosen the gear
clamp (100) on the large steel split
gear (102) and adjust the gear (102)
for perfect mesh on the rear gear of
the steel split gear assembly (56).
Tighten the gear clamp (100).
Replace the 6-40by 5/16-inch machine
screw (44).



(40) Replace the brass gear and shaft as-
sembly (42). When the gear and shatft
assembly (42) is part way through
the front plate (45), replace the 3/16-
inch washer (43) and the brass gear
(41). Replace the hollow pin (40) to
secure the brass gear (41). Push the
assembly firmly in place and secure
it with the 0.207-inch retaining ring
(39).

(41) Replace the brass gear (38) and se-
cure it with the 3/22-inch retaining ring
(37). Be sure that the propersideisup
for perfect mesh with the gear (42).

(42) Replace the synchronization gear (36)
with its green face up. Fasten it with
the 6-32 by 3/16-inch Phillips head
screw (34) and the No. 6 lockwasher
(35).

(43) Replace thetwo combination bevel and
spur gears (32) and (33).

(44) Replace the brass bevel gear (29)and
the gear clamp (30)onthemechanical
counter (25).

(45) Replace the beveled gear (26) and the
gear clamp (27) on the mechanical
counter (25). Leave the gear clamps
(27) and (30) loose until the mechani-
cal counter is mounted.

(46) Mount the mechanical counter (25)
with the four 4-40by 5/16-inch Phillips
head screws (23) and the four No. 4
split lockwashers (24); tighten the 3-
56 by 1/4-inch Bristo head screws (28)
and (31) on the gear clamps (27) and
(30). Besurethatthebeveled gear (26)
and the brass bevel gear (29) mesh
perfectly with the gear assemblies (32)
and (33) respectively.

(47) Reassemble the clutch gear assembly
as follows:

(a) Place the steel bushing (21) in the
brass gear (12).

(b) Place the four clutch plates (11) in
the brass gear (12) as shown in
figure 63.

Note: Follow the illustration precisely.
(c) Replace the steel plate (10).

(d) Replace the two 7/16-inch flat
washers (9).

(e) Replace the four 17/32-inch spring
friction washers (8).

(f) Replace the7/16-inch flat washer (7).

(g) Replace the pressed steel split gear
assembly (6).

(h) Press this whole assembly together
and replace the 0.395-inch retaining
ring (5).

(i) Slip the assembly over the clutch
assembly shaft (22) and secure it
with the 0.225-inch retaining ring
(20).

(j) Replace the 1/4-inch washer (19) and
the flat pin (18).

(k) Replace the stop spring (17), spring
holder (16), and the stop washer
(15). Secure it in place with the
0.225-inch retaining ring (14).

(1) Replace the zero adjust shaft (13).

(m) Place the 5/16-inch lockwasher (2)
and the 5/16-24 hexagonal nut (1)
on the clutch assembly shaft (22).

(nj Mount the clutch gear assembly on
the rf gear train assembly whileload-
ing two teeth on the steel split gear
assembly (6) to mesh with the spur
gear part of the gear assembly|(33).
Tighten the 5/16-24 hexagonal nut
(1) and replacethe6-32by 5/16-inch
Phillips head screw (3) and No. 6
lockwasher (4).

(48) Replace the 8 slug racks and the 16

tension springs.

(49) Synchronize the Geneva system and

overtravel coupler as follows:

(a) Rotate the rear portion of the three
gears (63) to the extreme clockwise
position.

(b) Loosen the gear clamp (85).

(c) Keep rotating the rear portion ofthe
gear (63) past the extreme clockwise
position to a point midway between
detent positions.

Note: The position should be checked visu-
ally on the detent assembly (72).

(d) Tighten the gear clamp (85).

(e) Rotate the rear portion of the gear
(63) counterclockwise to the first de-
tent position.

(f) Loosen the gear clamps (27) and
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(30) and adjustthemechanical coun-
ter to read 00 000; then tighten the
gear clamps.

(50) With the mechanical counter indi-

cating 00 000, set the rf band switch
(S201 through S210) to the position
shown in figure 76:. Use S206 (fig. 22)
as viewed from the rear fortherfband
switch setting by loosening the gear
clamp (150) and turning the rf band
switch shaft (151) with a pair oflong-
nosed pliers. Tighten the gear clamp
when the adjustment is completed.

(a) Rf band switch section S206 should

be on contact 7 as shown in figure
76. Rotatetherear portion ofthe gear
(63) in a counterclockwise direction
to read 01 000 on the frequency indi-
cator. Rf band switch section S206
should be on contact 6. Move the
rear portion of the gear (63) coun-
terclockwise to read 02 000 on the
frequency indicator. Rf band switch
section S206 should be on contact 5.
Following this same procedure for
the remainder of the positions onthe
frequency indicator, S206 should be
on contact 5 for 03 000; the other
arm of the switch should be on con-
tact 3 for 04 000, 05 000, 06 000,

(0)

(51)

(52)

(53)
(54)

07 000; contact 2 for 08 000,
09 000, 10 000, 11 000, 12 000, 13
000, 14 000, and 15 000; and
finally come to rest on contact 1 for
16 000 through 31 000.

If the rf band switch does not track
as shown in (a) above, repeat the
procedure in (49) above and try a
new setting beforeorbeyondthe mid-
way point between the two detent
positions.

Rotate the rear gear ofthe gear assem-

bly (63) in a counterclockwise direc-

tion until the mechanical counter reads
02 000.

Synchronize the rf gear train accord-
ing to the instructions in paragraph
73. Since the rf subchassis is removed
from the receiver, move the rear gear
of the gear assembly (63) in a coun-
terclockwise direction when itis desired
to go to a higher channel.

Replace the rf subchassis (para 59b).
Replace the front panel (para 58b).

(55) Synchronize crystal-oscillator band

(56)

switch and vfo tuning shaft (para 73).
Align and adjust the receiver, if neces-
sary (para 76).

c. Gear Train Legend.
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IT#OG.X Rz;:g)llce Description

1 5/16-24 hex. nut.
2 5/16-inch lockwasher.
3 6-32 by 5/16-inch Phillips head screw.
4 No. 6 lockwasher.
5 H252 0. 395-inch inside diameter by 0. 025 thick retaining ring.
6 0339 Steel split gear assembly, 2-1/4-inch diameter, 108 teeth.
T 7/16-inch flat washer.
8 17/32-inch spring friction washer.
9 7/16-inch flat washer.

10 Steel plate, part of clutch assembly.

11 Clutch plates.

12 0338 Brass gear, 2-1/2-inch diameter, 72 teeth.

13 Zero adjust shaft.

14 H516 Retaining ring, 0.225-inch diameter.

15 Stop washer.

16 Spring holder.

17 Stop spring for zero adjust knob.

18 Flat pin.

19 1/4-inch washer.

20 H516 Retaining ring 0. 225-inch diameter.

21 Steel bushing.

22 Clutch assembly shaft.

23 4-40 by 5/16-inch Phillips head screw.

24 No. 4 split lockwashers.



rence i i
Ir;i:'x R:)‘:nbol Description

25 M201 Mechanical counter.

26 0334 Beveled gear, 3/4-inch diameter, 48 teeth.

27 Gear clamp.

28 3-56 by 1/4-inch Bristo head screw.

29 0335 Brass bevel gear, 7/16-inch diameter, 24 teeth.

30 Gear clamp.

31 3-56 by 1/4-inch Bristo head screw.

32 0341 Gear assembly, front gear beveled, 24 teeth, rear 50 teeth.

33 0333 Gear assembly, front gear beveled 48 teeth; rear 27 teeth.

34 6-32 by 3/16-inch Phillips head screw.

35 No. 6 lockwasher.

36 0330 Green-faced gear, 1-1/2-inch diameter, 70 teeth.

37 H222 0.207-inch retaining ring.

38 0322 Brass gear, l-inch diameter, 64 teeth.

39 H222 0.207-inch retaining ring.

40 Hollow pin.

41 Brass gear, 15/16-inch diameter, 32 teeth.

42 Brass gear and shaft assembly (gear 1/2-inch diameter, 32 teeth).

43 3/16-inch washer.

44 6-40 by 5/16-inch machine screw.

45 Rf gear train front plate assembly.

46 8-32 by 5/16-inch Phillips head screw.

47 No. 6 lockwasher.

48 H516 Retaining ring 0. 225-inch diameter.

49 0301 Steel gear, 9/16-inch diameter on 1-3/4-inch long shaft, 17 teeth.

50 H716 0.122-inch retaining ring.

51 0323 Brass gear, 3-1/8-inch diameter, 100 teeth.

52 6-32 by 1/4-inch Phillips head screw.

53 No. 6 lockwasher.

54 Triangular steel plate with bushing.

55 H716 0. 122-inch retaining ring.

56 0324 Steel split gear assembly 68 teeth, with pinned brass gear, 40 teeth.

0325

57 5/16-inch steel washer.

58 6-32 by 1/4-inch Phillips head screw.

59 No. 6 lockwasher.

60 Detent spring.

61 4-40 by 1/4-inch Phillips head screw.

62 No. 4 lockwasher.

63 Three gears, consisting of front steel gear, 3-1/4-inch diameter, 102 teeth; rear brass
gear, 3-1/8-inch diameter, 100 teeth; small steel gear, 5/8-inch diameter, 28 teeth.

64 H716 0. 122-inch retaining ring.

65 Brass split gear assembly with small steel gear, 1-1/4-inch diameter; split gears with
56 teeth each, and small gear with 21 teeth.

66 H232 0.395-inch retaining ring.

67 0279 Brass gear, 1-3/16-inch diameter, 56 teeth.

68 Steel loading spring.

69 0279 Pinned brass and steel gear assembly; brass gear 1-3/16-inch diameter, 56 teeth; and
steel gear, 1/2-inch diameter, 21 teeth.

70 H252 0..395-inch retaining ring.

71 Loading spring.

T2 0282 Split gear and detent assembly, small brass split gear 1-3/8-inch diameter, 63 teeth,
brass or steel detent 2-3/8-inch diameter with large steel rear gear, 2-1/8-inch
diameter, 65 teeth.

73 0296 Large brass split gear assembly, 2-3/4-inch diameter, 85 teeth with small steel gear,
25 teeth.

74 3/16-inch washer.

75 3/16-inch steel washer.

76 3/16-inch retaining ring.

77 Steel gear, 2-9/16-inch diameter, 80 teeth.

78 Aluminum separator, 2-inch diameter, 3/32-inch thick.

79 Steel gear, 2-9/16-inch diameter, 80 teeth, 1-3/4-inch long shaft.

80 H234 0.281-inch retaining ring.

81 0268 Brass gear assembly, 3-1/8-inch diameter, 100 teeth, smaller gear 2-3/8-inch diam-
eter, 75 teeth.

82 0300 Large brass gear, 2-9/16-inch, 80 teeth.

83 4-40 by 9/16-inch Bristo head screw.
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Index Reference bescripﬁon
No symbol
84 4-40 square nut.
85 Gear clamp.
86 0229 Small steel gear, 15/16-inch diameter, 32 teeth.
87 4-40 by 9/16-inch Bristo head screw.
88 4-40 square nut.
89 Gear clamp.
90 H716 0. 122-inch retaining ring.
91 0266 Brass gear, 1-1/2-inch diameter, 53 teeth.
92 4-40 by 9/16-inch Bristo head screw.
93 4-40 square nut.
94 Gear clamp.
95 0273 Steel gear, 1-3/16-inch diameter, 54 teeth.
96 Steel split gears, 2-5/16-inch diameter, 108 teeth.
97 4-40 by 1/4-inch Phillips head screw.
98 4-40 by 9/16-inch Bristo head screw.
99 4-40 square nut.
100 Gear clamp.
101 0261 Small steel gear, 1-3/16-inch diameter, 54 teeth.
102 o277 Large steel split gear, 2-5/16-inch diameter, 72 teeth.
0278
103 4-40 by 9/16-teeth Bristo head screw.
104 4-40 square nut.
105 Gear clamp.
106 0262 Steel split gear, 2-9/32-inch diameter, 108 teeth.
0263
107 4-40 by 9/16-inch Bristo head screw.
108 4-40 square nut.
109 Gear clamp.
110 Steel split gear, 1-11/16-inch diameter, 54 teeth.
1ac1 0261 Small steel gear, 1-3/16-inch diameter, 54 teeth.
112 4-40 by 1/4-inch Phillips head screw.
113 0289 Steel split gear assembly, 2-9/32-inch diameter, 108 teeth.
114 No. 6/0 taper pin.
115 1st variable if. cam, rear.
116 Camshaft.
117 0267 Brass gear, fixed to lst variable if. cam, front, 2-9/16-inch diameter, 90 teeth.
118 No. 6/0 taper pin. -
119 4-40 by 9/16-inch Bristo head screw.
120 4-40 square nut.
121 Gear clamp.
122 0275 Steel split gear, 2-5/16-inch diameter, 72 teeth.
123 4-40 by 9/16-inch Bristo head screw.
124 4-40 square nut.
125 Gear clamp.
126 0264 Steel split gear, 2-5/16-inch diameter, 108 teeth.
127 0265 8-32 by 5/16-inch Phillips head screw.
128 No. 8 lockwasher.
129 Steel splate.
130 3/16-inch steel ball.
131 0312 Lost motion gear, 10 teeth.
132 H716 0. 122-inch retaining ring.
133 3/16-inch washer.
134 0313 Brass gear, 1-15/16 diameter, 90 teeth.
135 Steel shaft.
136 6-32 hexagonal nut.
137 No. 6 lockwasher.
138 3/32-inch retaining ring.
139 0309 Small steel gear combination 8 teeth and 4 teeth, 7/16-inch diameter.
140 Steel shaft, 6-32 thread on one end.
141 6-32 by 5/16-inch hexagonal head screw.
142 No. 6 lockwasher.
143 H716 0. 122-inch retaining ring.
144 0307 Brass gear, 15/16-inch diameter, 21 teeth.
145 Steel shaft.
146 Gear train assembly rear plate.
147 H731 0.225-inch retaining ring.
148 4-40 by 5/16-inch Bristo head screw.




Index

Reference

Description

No. symbol

149 4-40 square nut.

150 Gear clamp.

151 Rf band switch shaft.

152 0303 1-1/16-inch diameter steel gear, 24 teeth.

153 6-32 by 3/16-inch Phillips head screw.

154 No. 6 lockwasher.

155 Flange for crystal switch shaft.

156 Steel gear and shaft assembly, 3/8-inch diameter, 16 teeth.

157 Hollow pin.

158 Oldham coupler.

159 3/16-inch steel washer.

160 No. 6/0 taper pin.

161 2d variable if. cam, front.

162 No. 6/0 taper pin.

163 2d variable if. cam, inside.

164 No. 6/0 taper pin.

165 2d variable if. cam, inside.

166 Camshaft.

167 No. 6/0 taper pin.

168 2d variable if. cam, rear.

169 No. 6/0 taper pin.

170 16- to 32-mc rf cam, front.

171 Camshaft.

172 No. 6/0 taper pin.

173 16- to 32-mc rf cam, rear.

174 No. 6/0 taper pin.

175 0359 Steel gear and brass cam assembly; 8 to 16 mc, front; gear in 1-1/4-inch diameter. 54
teeth.

176 Camshalft.

177 No. 6/0 taper pin.

178 8- to 16-mc rf cam, rear.

179 No. 6/0 taper pin.

180 4- to 8-mc rf cam, front.

181 Camshaft.

182 No. 6/0 taper pin.

183 4- to 8-mc rf cam, rear.

184 No. 6/0 taper pin.

185 2- to 4-mc rf cam, front.

186 Camshaft.

187 No. 6/0 taper pin.

188 2- to 4-mc rf cam, rear.

189 No. 6/0 taper pin.

190 0.5- to 1-mc rf cam, front.

191 Camshaft.

192 No. 6/0 taper pin.

193 0.5- to 1-mc rf cam, rear.

194 No. 6/0 taper pin.

195 1- to 2-mc rf cam, front.

196 Camshaft.

197 No. 6/0 taper pin.

198 1- to 2-mc rf cam, rear.

199 8-32 by 3/32-inch Bristo head setscrew.

200 1/4~-inch coupler.

201 1/4-inch fiber shaft.

202 3/8-32 hexagonal head nut.

203 3/8-inch lockwasher.

204 3/8-inch flat washer.

205 3/8-inch insulated washer.

206 6-32 by 3/8-inch Phillips head screw.

207 No. 6 lockwasher.

208 L-brackets.

209 Bracing rods.

210 8-32 by 3/8-inch hexagonal head screw.

211 No. 8 lockwasher.

212 8-32 by 1/4-inch flatheat Phillips head screw.

213 Separator rod. 1-13/32 inches long by 5/16-inch wide.

214 8-32 by 3/8-inch hexagonal head screw.
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Ir]quoe.x R:;z:sglce Description
215 No. 8 lockwasher.

216 8-32 by 1/4-inch flathead Phillips head screw.
217 No. 8 lockwasher.

218 Rf subchassis rear plate.

73. M echanical and Electrical

Synchronization
(fig. 43 and 44)

The receiver tuning shafts, consisting of the
six-position rf band switch shaft, slug rack,
camshafts, crystal-oscillator band switch
shaft, and the vfo tuning shaft, must be in
synchronization with the gear train beforethe
receiver is aligned. To synchronize the receiver
tuning system, follow the procedures given in
a through d below.

a. Camshafts. The camshafts are syn-
chronized properly if the index lines etched on
the rear plate of the rf subchassis bisect
the holes in each of the rear cams (fig. 44)
when the fréquency-indicator reading is 02
000. To synchronize the rf subchassis when
it is removed from the cabinet, rotatethelarge
brass split gear and the clutch gear (fig. 43)
to positions where the frequency-indicator
reading is 02 000. if the index lines do
not bisect the holes, follow the procedure out-
lined in (2) through (7) below. Beforereplac-
ing the rf subchassis (para 59b), rotate the
two gears mentioned aboveto positions where
the first two digits on the frequency indicator
indicate halfway between 99 and 00, and the
last three digits read -972. (Note the minus
sign.) When the rf subchassis isin the cabinet,
proceed as follows:

Note: The camshafts are secured to the drive gears by
clamps at the hubs of the gears. To position a camshalft,
loosen the clamp which (except for the 8-to 16-mc shalft) is
located at the end of the individual shaft in front of the rf

subchassis. To avoidlosingthenut, donotloosen the clamp
more than necessary. Be careful notto stril the screw thread.

(1) Check the 10-turn stop by rotatingthe
MEGACYCLE CHANGE and the
KILOCYCLE CHANGE controls
fully counterclockwise. The frequency
indicator should read halfway between
99 and 00 (off detent position) and
-972. (Note the minus sign.) Check
the reading on the crystal-oscillator

(2)

(3)

(4)

band switch position indicator to see
that it agrees with the reading on the
megacycle portion of the frequency in-
dicator. If it does not agree, loosen the
Oldham coupler clamp (fig. 41) onthe
crystal oscillator and turn the SYNC
XTAL OSC control on the rear panel
(TM 11-5820-357-10) until the two
readings agree. Tighten the clamp on
the Oldham coupler. Check the syn-
chronization of each band by noting
the position of the cam rollers at the
end frequencies of each band. The
position of the 1- to 2-mc band cam
shown in figure 44 represents the
correct position for the low end of the
band. The position of the second if.
cam shown in figure 44 represents the
correct position for the high end ofthe
band (the last three digits of the fre-
quency indicator should read 999). If
all thecams are outof synchronization,
set the 8- to 16-mc cam first.

If the 1- to 2-mc camshaft (fig. 44) is
not positioned properly, loosen the
clamp on the front of the shaft and ro-
tate the rear cam until the index line
bisects the hole in the cam. Tighten the
clamp.

Position the camshaft for .5- to 1-mc
slug rack (fig. 44), if necessary, inthe
same manner as described in (2)
above.

Check the position of the 8- to 16-mc
camshaft. If it is not aligned properly,
loosen the clamp on the front of the 2-
to 4-mc shaft to position the 8- to 16-
mc cam, since the gear for the 8- to
16-mc shaft is pinned through the
shaft. After positioning the 8-to 16-mc
cam, position the 2- to 4-mccam while
while holding the 8- to 16-mc cam in
place; then tighten the clamp on the
2- to 4-mc shatft.
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(6)

(7

(8)

(9)

If necessary, position the 4- to 8-mc
and 16- to 32-mc cams (fig. 44) inthe
same manner as described in (2)
above.

To position the first variable if. cam
(fig. 44), loosen the clamp nearest the
front plate of the rf subchassis on the
crystal-oscillator band switch shatft.
adjust the position of the cam; then
tighten the clamp.

Position second variable if. cam (fig.
44), if necessary, in the same manner
as for the 1- to 2-,.5-to 1, 4- to 8-,
and 16- to 32-mc cams.

Check the reading of the frequency in-
dicator. If a reading of 02 is not cen-
tered within the two left-hand spaces
of the indicator, loosen the clamp on
the bevel gear on the shaft extending
from the left side of the indicator (fig.
43). Set the two number wheels for a
reading of 02, and retighten the bevel-
gear clamp.

If a reading of 000 does not appear
in the lastthree spaces of the frequency-
indicator dial, loosen the clamp secur-
ing the bevel gear on the shaft
extending from the right side of thein-
dicator. Set the three number wheels
for a reading of 000.

b. Six-Position Rf Band Switch. The proce-
dure for checking and. synchronizing the rf
band switch is as follows:

(1)

(2)

(3)
(4)

Turn the MEGACYCLES control
through its range. The rf band switch
should move between O and 1, 1 and 2,
3and 4, 7and 8, and 15 and 16 mec.
If the rf band switch does not move
between the bands indicated, synchro-
nization of the rf band switch ((2),
(3), and (4) below) is necessary.
Rotate the MEGACYCLE CHANGE
control fully counterclockwise, and
then turn the control clockwise through
the two detent positions to thethird de-
tent position.

Remove the rf subchassis (para 59).
Loosen the clamp on the front of the
six-position rf band switch shaft
located on the bottom of the rf sub-
chassis. Rotatethe shaftuntil the switch

contacts are centered at position 3 by
inserting long-nosed pliers in the hole
at the rear of the subchassis (fig. 44)
and turning the shaft. Positions of the
switch contacts are shown in the sche-
matic diagram (fig. 74). Tighten the
clamp after adjustment.

c. Crystal-Oscillator Band Switch. Check
and synchronize the crystal oscillator as fol-

lows:

(1

(2)

The rotor ofthecrystal-oscillator band
switch is positioned correctly when the
number centered in the slot ofthecrys-
tal-oscillator band switch position in-
dicator (fig. 23) agrees with the
reading of the megacycle portion (first
two digits) of the frequency indicator.
If the indication is incorrect, loosen
the clamp on the flange of the Oldham
coupler (fig. 41) and rotate the SYNC
XTAL OSC control to center the proper
reading in the slot.

d. Vfo Tuning Shaft. Synchronize the vfo
tuning shaft as follows:
(1) Turn on the receiver and allow suffi-

cient time for it to warm up.

(2) Fabricate cable No. 1 (fig. 69), ex-

cluding RF Plug UG-88/U.

(3) Disconnect plug P723 from jack J223

(4)

()

(6)

(7)
(8)

on the rf subchassis and connect P723
to RF jack UG-89/U on fabricated
cable (fig. 28).

Insert the center conductor onthe other
end of cable into UNBALANCED
ANTENNA WHIP input receptacle
J107 of a second Radio Receiver R-
390/ URR (called a test receiver in this
procedure).

Turn the BFO switch on thereceiverto
ON, and tune the test receiver between
2.2 and 3.7 mc (this represents the fre-
quency range of the vfo) until a signal
is heard. Note the frequency on thetest
receiver.

Loosen the clamp on the side of the
Oldham coupler that is closest to the
front panel to enable the vfo tuning
shaft to turn freely (fig. 42).

Tune the receiver to 2.955 mc.

Turn the shaft of the vfo until asignal
is heard.
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Caution: The vfo will be perma- (12) The receiver should be checked against
nently damaged if the shaft is turned a station ofknown frequency accuracy

too far in either direction. such as WWV.

Note: The vfo frequency is decreased with a

clockwise rotation of the vfo shaftas viewed from .
ihe Front parel. 74. Hum Balance Adjustment

(9) Reconnect plug P723 into J223 onthe (fig. 32)
rf subchassis of the receiver (fig. 42).
Set the FUNCTION switch to CAL

hum as follows:
and the BFO switch to ON. Connect ; :
a headset into the PHONES jack, a. Make sure the receiver is grounded.

(10) With the first two digits of the fre- . - .Cz)limeggihe l\c/iIE-G/ e betwgen B.+ Lt
quency indicator at any setting, setthe P jAgs o R Eadit BOE. EELden £

KILOCYCLE CHANGE control to  0-01-to O.l-acrange.

Adjust the regulated voltage for minimum

500. Warning: Avoid contact with the B+ V DC
(11) Tighten the clamp on the side of the jack when the receiver is turned on; 180 volts
Oldham coupler. dc is present at this jack.

ARGE BRASS COUNTER INTERMEDIATE CLUTCH OFFSET DRIVEN GEAR ANT. TRIM
SPLIT GEAR ggvglé GEAR GEAR GEAR (REAR) CONTROL SHAFT
A

TMS5820-357-35-60

Freure 430 Locanion of gears,
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Figure 44. Location of cams.

c. Check to see that switch S801 on Power
Supply PP-621/URRis setto 115V AC.

d. Connect the receiver to a power source
that is exactly 115 volts ac and allow it to
warm up.

e. Insert a screwdriver in the slot of HUM
BALcontrol R614 (fig. 32), accessible
through the right side plate ofthe main frame,
and adjust for minimum indication on the
ME-6/U.

Section Il. ALIGNM ENT

75. Test Equipment and Special Tool
Required for Alignment

The following test equipment and special
tool required for alignment of Radio Re-
ceiver R-390/ URR.

Item Technical manual

Electronic Multimeter TS- TM 11-5511 and TM

505 (%)/UA, 11-6625-239-12
Rf Signal Generator AN/URM-| TM 11-5551D or TM
25(%)P, 11-5551E
Voltmeter, Meter ME-30(¥)/
uc¢ TM 11-6625-320-12

Alignment tool (insulated) ---

8Indicates TS-505/U and TS-505A/U through TS-505D,/U.
bIndicates AN/URM-25D or AN/URM-25F,
CIndicates ME-30A/U and ME-30B/U.

76. Alignment of 455-Kc If. Stages
(fig. 45)

a. Turn onthe AN/URM-25(*) and receiver
and allow them to warm up for 30 minutes.
b. Make the following control settings on
the receiver:
(1) BANDWIDTH to .1.
(2) RF GAIN to 10.
{3) BFO to OFF.
(4) FUNCTION to MGC.

c. Connect the TS-505/U to DIODE LOAD
terminal 14 of the rear terminal strip of the
receiver (TM 11-5820-357-10). Adjust the
TS-505/U to measure negative voltage.

d. Adjust the AN/URM-25(*) for an un-
modulated 455-kc output. Connect the output
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of the AN/URM-25(*) to test point E210 and
chassis ground.

e. Adjust the frequency control of the AN/
URM-25(*) to obtain a peak indication on
the TS-505(*)/U. It may be necessary to set
the attenuation of the AN/URM-25(*) for
high amplitude output signal. If.anindication
on the TS-505(*)/U is obtained, perform the
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procedure given in f below. If no reading is
obtained, perform the procedure outlined in
(1) and, if necessary (2) below, to secure
approximate alignment before performing the
procedure given in fbelow.

(1) Set the AN/URM-25(*) frequency to
455 kc; set the attenuator for full out-
put. Turn the receiver BANDWIDTH



switch to 16. If the output indication
is not obtained, proceed with the pro-
cedure given in (2) below. If an in-
dication is obtained, adjust the cores
of transformers T506 through T501
and T207, in that order, for peak in-
dication on the T'S-505(*)/U. Set the
BANDWIDTH switch atthenext lower
position, and repeat the adjustment of
the transformer cores for maximum
output. Repeat this procedure foreach
setting of the BANDWIDTH switch
until peak output is obtained at the .1
position of the switch. Perform thepro-
cedure given in fbelow.

Note: The frequency will decrease as the slugs

are screwed farther into the coils, and will increase
as the slugs are withdrawn.

(2) Perform the procedure outlined in (@)
and () below only when the trans-
former cores have been displaced
greatly from their normal positions
within the coils.

(o) Set the BANDWIDTH switch to 2.
Adjust the attenuator for maximum
output. Remove sixth if. amplifier
tube V506 and wrap a thin wirelead
around pin 1 (grid). Replace the
tube, and connectthe other end ofthe
lead to the AN/ URM-25(*) output.

(b) Adjust the cores of transformer
T506 for peak indication on the
TS-505(*)/U.

(c) Apply the AN/URM-25(*)|output
to fifth if. amplifier V505, as de-
scribed in (a) above for V506, and
adjust the cores of transformer
T505 for maximum indication on
the TS-505(*)/ U.

(d) Repeat theaboveprocedureforeach
remaining set of if. tubes andtrans-
formers in the following order:
V504 and T504, V503 and T503,
V502 and T502, V501 and T501,
and V205 and T207.

/- Set the BANDWIDTH switchto.l. Adjust
the attenuator of the AN/ URM-25(*) to main-
tain an indication of approximately 6 volts
on the TS-505(*)/U. Carefully adjustthe AN/
URM-25(*) frequency for a peak output in-
dication on the TS-505(*)/U. Do not change

this frequency setting while carrying out the
procedures outlined in g, 4, and i below.

g. Set the BANDWIDTH switch to 2.

h. Adjust the cores of transformers T506,
T505, T504, T6503, T502, and T207, in that
order, for a peak indication onthe TS-505(*)/
U, while adjusting the attenuator of the AN/
URM-25(*) to maintain an indication of
approximately 6 volts on the TS-505(*)/U.
Repeat these adjustments until no further in-
crease us noticed.

i Set the BANDWIDTH switch to 8, and
adjust the cores of transformer T501 for a
maximum indication. Repeat the adjustment
of the cores until no further increase in output
can be produced.

J- Set the BANDWIDTH switch to .1.

k. Adjust the attenuator of the AN/ URM-
25(*) for an indication of approximately 6
volts on the TS-505(*)/U. Notethe AN/ URM-
25(*) attenuator setting. Tune the AN/ URM-
25(*) frequency away from the frequency re-
quired for peak reading; at the same
time, increase the output of the AN/ URM-
25(*) to restore the TS-505(*)/ U indication
to its original value. Continue changing the
AN/URM-25(*) frequency in this direction
until the voltage output required to obtain the
original indication on the TS-505(*)/U is
1,000 times the voltage required at peak fre-
quency.

. Adjust the phasing capacitor in crystal
filter Z501 for a minimum TS-505(*)/U in-
dication, and note the position ofthe capacitor
slot.

m. Tunethe AN/URM-25(*) frequency to the
opposite side of the frequency required for
peak output, and set the attenutaor for in-
creased output (% above).

n. Adjust the phasing capacitor in Z501 for
minimum indication, and note the position of
the capacitor; then, set the capacitor approxi-
mately halfway between thetwo noted settings.
To avoid possible incorrect readings, caused
by tuning through the positions of minimum
or maximum capacitance, the two capacitor
settings for minimum output mustbelessthan
45° apart.

o. With the BANDWIDTH switch at. 1, tune
the AN/URM-25(*) frequency to obtain peak
output. Set the BANDWIDTH switch to 1.
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Adjust the core of the tuning coil in crystal
filter Z501 until the AN/ URM-25 frequency
required for obtaining peak output, with the
BANDWIDTH KC switch at .1, corresponds
exactly to the frequency required for peak out-
put in the 1 position. Retune the AN/ URM-
25(*), and alternately change positions of
the BANDWIDTH switch as required to com-
plete this adjustment.

p. Set the BANDWIDTH switch to .1, and
tune the AN/ URM-25(*)for maximum output
as described in f above. Do not disturb this
frequency setting during the adjustment ofthe
agc tuning circuit in the following steps.

q. Disconnect the TS-505(*)/U lead from
terminal 14 of the rear terminal strip, and
connect it to terminal 4 of the rear terminal
strip (TM11-5820-357-10).

r. Set the FUNCTION switch to AGC, and
the BANDWIDTH switch to 2.

s. Adjust the core of Z503 for a maximum
indication on the TS-505(*)/U, while adjust-
ing the AN/URM-25(*) attenuator to main-
tain a peak indication of approximately 2
volts. When the adjustment is completed, dis-
connect the TS-505(*)/U.

77. Alignment of Second Crystal Oscillator
(fig. 23, 45, and 46)

a. Adjust the TS-505(*)/U to measure
negative dc volts and connect it between
test point E209 (fig. 45) (grid of second
mixer V204) and ground.

b. Turn the OVENS switch to ON and
the FUNCTION switch to STAND BY.
Allow the receiver to warm up.

c. Set the MEGACYCLE CHANGE con-
trol so that the frequency indicator reads 31.

d. Remove the plate on the rear panel of
the receiver.

e. Screw the slug of T402 (fig. 23) out
until only one peak reading on the TS-
505(*)/U can be obtained, while turning
trimmer capacitor 31 (fig. 45 and 46)
throughout its entire range.

f Set the trimmer capacitor slightly away
from the position of peak reading, and ad-
just the slug of T402 for peak indication on
the TS-505(*)/U.

g. Adjust the second crystal-oscillator trim-
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mers (large group of trimmers on rear panel
(fig. 46)), using the chart below. Set the
MEGACYCLE CHANGE control for a
megacycle reading on the frequency indi-
cator shown in the first column, and adjust
the trimmer designated in the second column
for the meter indication shown in the last
column. Where a trimmer is used in the
crystal-oscillator circuit at more than one
frequency setting of the MEGACYCLE
CHANGE control, it is listed only for the
first setting and is adjusted for maximum
only at this setting. For subsequent fre-
quency setting of the MEGACYCLE
CHANGE control involving a previously
adjusted trimmer, check only for an indi-
cation on the TS-505(*)/U. If no indication
is obtained, check the crystal-oscillator

bandswitch.
Dial reading Adjust trimmer Meter indication
31 31 Maximum.
30 30 Maximum.
29 29 Maximum.
28 28 Maximum.
27 27 Maximum.
26 26 Maximum.
25 25 Maximum.
24 24 Maximum.
23 23 Maximum.
22 292 Maximum.
21 21 Maximum.
20 20 Maximum.
19 19 Maximum.
18 18 Maximum.
7] 1 ¥ Maximum.
16 16 Maximum.
15 3,6 15 Maximum.
14 14 Maximum.
13 5, 13 Maximum.
12 2, 12 Maximum.
11 4, 12 Maximum.
10 10 Maximum.
09 0; 1, 9 Maximum.
08 8 Maximum.
07 | === Check for indication.
06 | seescas Check for indication.
05 | e Check for indication.
d. | E==—ess Check for indication.
03 | —ecsse Check for indication.
02 |  —e—e—— Check for indication.
01 | eeswees Check for indication.
000 1 emmcaee Check for indication.

78. Alignment of First Crystal Oscillator
(fig. 20, 23, 45, and 46)

a. Adjust the TS-505(*)/U to measure
negative dc volts, and connect it between
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Figure 46. Location of crystal-oscillator tuning capacitors.

test point E208 (fig. 20) (grid of first mixer
V203) and ground.

b. Turn the OVENS switch to ON and the
FUNCTION switch to STAND BY. Allow
the receiver to warm up.

c. Set the MEGACYCLE CHANGE con-
trol so that the megacycle reading on the
frequency indicator is 03.

d. Adjust the slug of T401 (fig. 23) for
peak indication on the T'S-505(*)/U.

e. Adjust the first crystal-oscillator trim-
mers (group of five trimmers on the rear
panel (fig. 46)), using the chart below in
the manner described in paragraph 77.

Dial reading Adjust trimmer Meter indication

07 2, T Maximum.
06 0, 6 Maximum.
05 1, B Maximum.
04 4 Maximum.
03 3 Maximum.
02 No adjustment --- Check for indication.
01 No adjustment --- Check for indication.

00 No adjustment --- Check for indication.

79. Alignment of Second Variable
If. Stage
(fig. 45)

a. Adjust the TS-505(*)/U to measure a
negative dc voltage of approximately 5 volts.
Connect the TS-505(*)/U ground lead
to the receiver chassis, and the dc input lead
to DIODE LOAD terminal 14 of the rear
terminal strip (TM 11-5820-357-10).

b. Connect the output of the AN/URM-
25(*) to test point E209 (fig. 20) (control
grid of second mixer V204). Connect the
ground lead of the AN/URM-25(*) to the
receiver chassis.

c. Set the receiver FUNCTION switch to
AGC, and the RF GAIN control to 10.

d. Set the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls for a fre-
quency-indicator reading of 01 900.

e. Connect the headset to the PHONES
jack. Modulate the AN/URM-25(*) 30 per-
cent with 400 cycles, and tune it to approx-
imately 2,100 kc to obtain an audible re-
ceiver output. Tune the AN/URM-25(*) to
the exact frequency which produces a peak
indication on the TS-505(*)/U. Contin-
uously change the attenuator setting of the
AN/URM-25(*) to maintain a reading of
less than 5 volts on the TS-505(*)/U.

/- Adjust the slugs of tuned circuits Z222,
7223, and Z224 for a peak indication on
The TS-505(*)/U. The three slugs are
mounted on the second variable if. slug
rack.

g. Tune the receiver to 1,100 ke, using the
KILOCYCLE CHANGE control.

h. Tune the AN/URM-25(*) to 2,900 kc,
and then set it to the exact frequency which
produces a peak indication on the TS-
505(*)/U.

i. Adjust the three trimmers mounted with-
in the shield cans of tuned circuits Z222,
7223, and 7224 for peak output.

Jj. Repeat the procedure given in e through
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i above until no increase in output can be
obtained. Set the AN/URM-25(*) attenuator
so that the indication on the TS-505(*)/U
is less than 5 volts, while making all adjust-
ments.

80. Alignment of First Variable

if. Stage
(fig. 64)

a. Connect the AN/URM-25(*) output to
test point E208 (fig. 20) (control grid of first
mixer tube V203). Connect the TS-
505(*)/U ground lead to the receiver chas-
sis, and the dc test load to DIODE LOAD
terminal 14 of the rear terminal stripI(TM
11-5820-357-10).

b. Set the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls for a fre-
quency-indicator reading of 01 500.

c¢. Tune the AN/URM-25(*) to 9.5 mc.
Reduce the output of the AN/URM-25(*)
as required to maintain a TS-505(*)/Ulin-
dication of less than 5 volts.

d. Adjust the slugs of tuned circuits Z219,
7220, and Z221 for a peak output indica-
tion. The slugs are mounted on the first
variable if. slug rack.

e. Adjust the MEGACYCLE CHANGE
control for a reading of .07 500 on the fre-
quency indicator.

f- Tune the AN/URM-25(*) to 17.5 mc.
Adjust the attenuator setting of the AN/
URM-25(*) continuously to maintain an
indication of less than 5 volts on the TS-
505-(*)/U.

8. Adjust the three trimmers mounted with-
in the shield cans of tuned circuits Z219,
7220, and Z221 for peak output.

h. Repeat the procedure described in ¢
through g above until no increase in output
can be obtained.

81. Alignment of Rf Stages
(fig. 45)

a. Set the FUNCTION switch to AGC, and
the RF GAIN control to 10.

b. Connect the dc lead of the TS-505/U to
DIODE LOAD terminal 14 on the rear ter-
minal strip (TM 11-5820-357-10), and the
other common lead to the receiver chassis.
Adjust the TS-505(*)/U to measure nega-
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tive dc voltages of approximately 5 volts,
with respect to chassis.

c. If preliminary adjustments (d below)
are unnecessary, connect the AN/URM-
25(*) to the balanced antenna input ter-
minals by connecting either antenna input
terminal of BALANCED ANTENNA 125
OHM connector J108 to the receiver ground
and to the ground lead of the AN/URM-
25(*). Connect the other antenna input ter-
minal, through a 95-ohm \noninductive
series resistor, to the output lead of the AN/
URM-25(*). Connect a 75-ohm noninduc-
tive resistor from the output lead of the AN/
URM-25(*) to ground. Proceed with the
procedure outlined in e below.

d. If preliminary adjustments are neces-
sary because of extreme misalignment, con-
nect the AN/URM-25(*) through a 0.01 uf
capacitor to points listed in column 6 of the
chart (j below) instead of connecting it to the
antenna input terminals, and proceed with
alignment as directed in e through j below
and in the chart. After completing the pre-
liminary procedure, connect the AN/ URM-
25(*) to the antenna input terminals as
described in ¢ above; then, repeat the align-
ment, making all adjustments in the order
listed in the chart.

e. Set up the digits listed in column 2 of
the chart in the first two spaces of the fre-
quency-indicator dial with the MEGA-
CYCLE CHANGE control. Set up the digits
listed in column 3 in the last three spaces
of the frequency indicator with the KILO-
CYCLE CHANGE control.

f Tune the AN/URM-25(*) to the fre-
quency listed in column 4. To obtain the
exact required frequency,,tune the AN/URM-
25(*) for a peak indication on the TS-
505(*)/U; do not depend on the calibration
of the AN/URM-25(*).

8. During the alignment procedure, adjust
the AN/URM-25(*) attenuator to maintain
an output indication of less than 5 volts.

h. When aligning rf transformers, adjust
the slugs for a set of transformers while the
receiver is tuned to the lower frequency
indicated in the chart for that set of trans-
formers; adjust the trimmer capacitors while
the receiver is tuned to the higher frequency.



Adjust the slugs of the set of transformers
listed in column 5 for peak output; then,
change the frequency settings of the receiver
and the AN/URM-25(*).JAdjust the trimmer
capacitors of the set of transformers listed
in column 6 for peak output. The trimmer
capacitors are accessible through holes in
the top of the shield cans; adjust them with
an insulated screwdriver. For antenna trans-

mounted nearest to the back of the receiver
for peak output. Front trimmers are used
to balance the antenna input circuits. Repeat
the adjustments for each set of rf coils until
no further change is noticeable.

i. Set the ANT. TRIM control to O.

j. Proceed with the rf alignment by per-
forming adjustments in the order listed in
the chart below. Refer to figure 45 for loca-

formers, adjust the trimmer capacitors tion of slugs and trimmer capacitors.
1 2 3 4 5 6 T
Signal gen-
3 erator fre- j S Adjust trimmer Signal generator
Set of rf coils Mfeg:;i:e K‘_i:giy:gle quency (tune Adg:rs;:;Lxgs ca;:)acitors for consectisn (prelim-
for peak out- output peak output inary alignment only)
put) in ke
0.5-1me¢ ------- 00 600 600 A3 I e E207
A N e E207
Z201  |—mmmemmmmmemmm s E206
T20L  |seoms—smsacsemsmm e BALANCED AN-
TENNA
J108
00 900 900: | @ imem—e= 2213 ~===——mmm—— E207
2207 —~—=———==m=—————= E207
Z20]1 ——===mmmmmmm E206
T201 —=—=m——mm e J108
(rear trimmer)-------
1-2 m¢ ------—-- 01 100 1,100 7214  |-mmemmmmmmmmmm e E207
Z208 - |———se—sesmsemeeaeoses E207
2202 | ——mrrmmemmmme s E206
T202  |csre—wsmec—wo=osonaan J108
01 900 1,9000 || === 2214 —=-=-mmmmmmmeme E207
Z208 ~=——mm e E207
Z202 =m=mm=ammmammanns
T202 —=—=—==—emm—m—ae E206
(rear trimmer) ------ J108
2-4 meg ==—=——==== 02 200 2,200 A R e E207
Z209 - |m—mmmee e ea——— E207
2203  |mmmmmmmmmmmmmmm e E206
T208 | so=sm=scnsssweonuomaa J108
03 800 3,800 | ome—e 2215 ——wmmmm e e E207
2209 --=—---mmmmm - E207
Z208 ~==mmmssmsemnaa— E206
T203 —=m—————m—— J108
(rear trimmer) ------
2-8 m¢ --—----—---- 04 400 4,400 Z216 | —-mmmmmmmmmmm e E207
7210 | —mmmmmmm e E207
2204 | |-m—mmmmmmmmmmmmmmmme E206
T204 | =—s—mssomemcessacmasa J108
07 600 7,600 | @ —-—-- 7216 ——————mmmmmm—— - E207
2210 —=cmmm=mmmmm— E207
Z204 ~====m==—m—e=—a= E206
T204i————————— == J108
(rear trimmer) ------
8-16 me =———=-— 08 800 8,800 Zo2T | e e E207
2211  |[rmmmmmmmmmmmm e E207
2205 - |-mmmmmmmmmmmm e E206
T205 - |-—————————mmmme—mmeee J108
8~16 mc —=——===== 15 200 15,200 | —==—- Z217 ———==——m——mmm e E207
Z211 === m e E207
2205 =——=s—sem e m E206
T2095 ——m—mm—— = J108
(rear trimmer) ------
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1 2 3 4 5 6 7
Signal gen-
X erator fre- Adjust slugs Adjust trimmer Signal generator
Set of rf coils Megac'ycle I\llocycle quency (tune for peak capacitors for connection (prelim-
reading reading for pe»ak otit- ‘ output peak output inary alignment only)
put) in ke
6-58 1y s 17 600 17,600 S I [ — E207
F101,  [eecomermmesrenrmmiie E207
7006  |[mmmsemmeseos e o E206
1L S| (R — J108
30 400 30,400 | o --—-- 05 | R E207
Z 212 e m s s E207
i R E206
TG =—mmmmm e mmimmen J108
(rear trimmer) ------

k. Connect two 68-ohm resistors in series
and connect the free ends of the BALANCED
125 OHM ANTENNA input terminals. Con-
nect the output lead of the AN/URM-25(*)
to the junction of these resistors. Be sure that
the ground lead of the AN/URM-25(%*) is
connected to the receiver chassis.

[. Tune the receiver for the frequency-indi-
cator reading listed in the first column of
the chart (n below), and then tune the AN/
URM-25(*) to this frequency for peak re-
ceiver output.

m. Adjust the trimmer capacitor closest to
the front panel of the transformers listed in
the second column (n below) for minimum
output. During the alignment procedure,
change the setting of the AN/URM-25(%)
attenuator to increase the output indication
to approximately 5 volts.

n. Adjust the balance trimmers in the fol-
lowing order:

82. Adjustment of Neutralizing
Capacitor C525
(fig. 26)

Adjust capacitor C525 after aligsnment of
tuning circuits has been completed, or when
the bfo signal at the IF QUTPUT 50 OHM
jack is excessive.

a. Connect Voltmeter, Meter ME-30(*)/U
from IF OUTPUT 50 OHM jack to ground.

b. Remove plug P225 (fig. 20) from jack
J525. Ground the center terminal of the jack
with the shortest possible length of wire.

c. Make the following control settings on
the receiver:

(1) BANDWIDTH switch to 2.
(2) RF GAIN full on.

(3) BFO PITCH to 0.

(4) BFO to ON.

(5) FUNCTION switch to AGC.

d. Insert a screwdriver (with an insulated
shank) through the hole in the main frame,
and engage and turn trimmer capacitor C525
for minimum indication on the ME-30(*)/U
(TM 11-5820-357-20).

Caution: The screwdriver used to adjust
C525 must be insulated to prevent short-
circuiting bare wires within the if. subchassis.
A metallic screwdriver that has a length of
spaghetti tubing covering the shank is satis-
factory.

Section Ill. TESTING PRO CEDURES

Dial reading (fizla:frfi?:;::)
00 950 —
01 900 T202
03 600 7203
07 500 T204
13 500 T205
31 500 T206
83. General

a. Testing procedures are prepared for use
by Signal Field Maintenance Shops and
Signal Service Organizations responsible for
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fourth echelon maintenance to determine the
acceptability of repaired signal equipment.
These procedures set forth specific require-
ments that repaired signal equipment must



meet before it is returned to the using organi-
zation. The procedures may also be used as
a guide for testing equipment repaired atthird
echelon if the proper tools and test equipment
are available. A summary oftheperformance
standards is given in paragraph 95.

b. Each test depends on the preceding one
for certain operating procedures and, where
applicable, for test equipment calibrations.
Comply with the instructions preceding the
chart before proceeding to the chart. Perform
each testin sequence. Do notvary the sequence.
For each step, perform all the actions required
in the Test equipment control settings and
Equipment under test control settings col-

umns; then, perform each specific test pro-
cedure and verify it against its performance
standard.

84. Test Equipment, Tools,
and M aterials

All test equipment and other equipment re-
quired to perform thetesting procedures given
in this section are listed in the following charts
and are authorized under TA 11-17, and
TA 11-100(11-17) or are repair part items of
the subject equipment authorized forstockage
at fourth echelon levels.

a. Test Equipment.

Nomenclature s‘:{:’:}f‘;:)- T‘:}it:::;zl
Output Meter TS-585(*)/Ua ---------------- 6625-244-0501 TM 11-5017
Audio Oscillator TS-382(*)/Ub ———————————— 6625-192-5094 TM 11-2684A
Spectrum Analyzer TS-723A/U ----------- 6625-668-9418 TM 11-5097
Oscilloscope OS-8(*)/UC --—-m-m=mmmmmm—mmu 6625-568-4898 TM 11-1214
RF Signal Generator Set AN/URM—ZS("‘)d —-— 6625-309-5381 TM 11-5551D
or or

6625-243-0562 TM 11-5551E

Electronic Multimeter TS-505(*)/U€ ------- 6625-243-0562 TM 11-5511 and TM 11-6625-
239-12

Electronic Voltmeter ME—.’SO(“‘)/Uf ———————— 6625-669-0742 TM 11-6625-320-12

8 Indicates TS-585A/U, TS-585B/U, TS-585C/U, and TS-585D,/U.
b Indicates TS-382A/U, TS-382B/U, TS-382D/U, and TS-382E/U.
¢ Indicates OS-8A/U and OS-8C/U.

Indicates AN/URM-25D and AN/URM-25F,
© Indicates TS-505/U ,and TS-505A/U through TS-505D/U.
f Indicates ME-30A/U and ME-30B,/U.

b. Materials and Other Equipment.

Federal Technical

Nomeralatire stock No. reference
Power Cable Assembly CX-1358/U (supplied with receiver) —---- 5995-173-8839 None
Headset HS-30-U ———-=—=m o e e e 5965-164-7259 None
Telephone Plug PJ-055-B (or equivalent) ==-==-=---ceoemammano— 5935-192-4760 None

Electronic Equipment Maintenance Kit MK-288/URM ----=-=——-— 6625-557-5716 TB SIG 319

85. Special Test Facilities

It is desirable but not mandatory that these
tests be conducted in a screen room.

a. The chassis should be connected to a
suitable ground for all tests.

b. The 115/230-volt ac switch located onthe
power supply subchassis must be in the posi-
tion corresponding to the power source used.

c. Power Cable Assembly CX-1358/U is
required to connect the power source to the
receiver.

d. The location and labeling of certain con-

trols and receptacles differ on RF Signal Gen-
erator AN/URM-25D and RF Signal Gen-
erator AN/URM-25F. Reference to controls
and control settings in the tests that follow
apply to RF Signal Generator AN/URM-25F.
The corresponding controls and control
settings for RF Signal Generator AN/ URM-
25D are included in parentheses immediately
below or adjacent to those for RF Signal Gen-
erator AN/URM-25F. When RF Signal Gen-
erator AN/URM-25D is used in the audio
distortion test (fig. 52), Cord CG-409A/U
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(p/o the AN/URM-25) is used in place of
Telephone Plug PL-055-B. In step 2b, para-
graph 91, Headset HS-30-U cannot be
plugged into the CAL OUT connection onthe
AN/URM-25D. Cord 409A/U, Adapter Con-
nector UG-514/U (p/o the TS-382/U), and
test leads are used to make this connection.

e. Reference to RANGE switch selections in
the chart apply to Electronic Multimeter TS-
505A/U, TS-505B/U, TS-505C/U, and TS-
505D/ U. Corresponding control settings for
the TS-505/U appear in parentheses im-
mediately below or adjacent to those for the
lettered models.

/- Reference to controls and control settings
in the charts apply to Audio Oscillators TS-
382B/U, TS-382D/U, and TS-382E/U. Cor-
responding controls or control settings which
differ for the TS-382A/U appear in paren-

theses immediately below or adjacent to those
for the TS-382B/U, TS-382D/U, and TS-
382E/U.

8. The location and labeling of certain con-
trols and connectors differ on Oscilloscopes
0S-8A/U and 0S-8C/U. Reference to controls
and control settings in the charts apply to
Oscilloscope OS-8C/U. The corresponding
controls or control settings for Oscilloscope
0S-8A/U are included in parentheses immedi-
ately below or adjacent to those for
Oscilloscope 0OS-8C/U.

86. M odification Work Orders

The performance standards listed in thetests
(para 87-95) assume that the modification
work order listed below has been performed.
A listing of all current modification work
orders will be found in DA Pamphlet 310-4.

MWO No. Date Priority Echelon

Location of
MWO marking

Remarks

SIG 11-5820-294-
35/1

Nov 58 N 2

Upper right-hand corner of

Applied to all equipments
w/o high-voltage fuse H. V.
3/8A.

back panel.
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87. Physical Tests and Inspections

a. Test Equipment and Materials. None requirgd.
b. Test Connections and Conditions. None required.
c. Test Procedure.

Step
No.

Test equipment
control settings

Equipment under test
control settings

Test procedures

Performance standard

Controls can be in any
position.

Inspect equipment for modification work
orders. Note any MWO's not performed.

All MWO's performed should be properly
marked on receiver.

Same as step 1 ---------

a. Check the LOCAL GAIN, RF GAIN,
ANT. TRIM, LIMITER, LINE GAIN,
and BFO PITCH controls for smooth
operation, free from binding through-
out their limits of travel.

b. Check the BANDWIDTH, BFO, AUDIO
RESPONSE, LINE METER, AGC,
BREAK IN, FUNCTION, and OVENS
switches for correct operation.

c. Adjust the KILOCYCLE CHANGE con-
trol for an indication of 500 on the in-
dicator. (Megacycle indicators may
be at any setting.) Turn the DIAL
LOCK control to its extreme clock-
wise position (thumbtight). Attempt to
change the KILOCYCLE CHANGE
control position clockwise and
counterclockwise. Observe the kilo-
cycle indicators.

d. Disengage DIAL LOCK control

e. Turn the KILOCYCLE CHANGE and
MEGACYCLE CHANGE controls
throughout their entire range of tra-
vel. Observe operation of the con-
trols.

a. All controls should operate freely with-
out binding.

b. All switches should operate freely with-
out binding. Detent action should be
ositive.

o

. Kilocycle indicators should remain at
500.

d. None.

e. Controls should turn smoothly without
binding or jamming. MEGACYCLE
CHANGE control should have positive
detent action at each megacycle set-
ting.

Same as step No. 1 --=--

a. Inspect the LINE LEVEL and CARRIER
LEVEL meters for broken glass or
damaged pointers.

b. Inspect frequency-indicator panel for
broken glass.

c. Inspect all connectors, fuses, termi-
nal boards, rear-panel terminal-
strip jumpers, pin straighteners,
tube pullers, screwdriver, fluted
socket wrench, and coverplates for
damage, missing parts, or incorrect
fuse ratings. Inspect case front and
rear for missing screws, nuts, or
bolts.

d. Inspect receiver front and rear, and
top and bottom dust covers for
physical damage (dents, punctures,
or bent areas).

e. Inspect receiver for condition of finish
and panel markings.

a. Meters should be in good condition.

b. Panel should be in good condition.

c. None of the listed items should be miss-
ing or damaged. Fuses should be of
correct rating.

d. There should be no dents, punctures, or
bent areas.

e. Painted surfaces should show no bare
metal. Panel markings should be
legible. Do not paint the rear panel.

Note: Touchup painting is recommended instead
of refinishing whenever practicable. Screwheads,
receptacles, and carrying handles must not be
painted or polished with abrasives.




This page left blank intentionally.

103



vol

ANTENNA
J1os
BALANCED

Jio7
UNBALANCED

RADIO RECEIVER
R-390/URR

(REAR VIEW)

AUATFTER CONNECTOR
371 /U

v 288/URM) \

ADAFTER CONNECTOR
LU5-636A/U

12845)

'MX-288/URM)

—_—

ELECTRONIC
MULTIMETER
TS-505(%)/U

7 M)

HS-30-U

TO

PHONES

RF CABLE ASSEMBLY

CG-1471/U
P/0

(MK-288/URM)

TM5820-357-35-72

Figure 47. Calibration and antenna relay test setup.



SC)

88. Calibration and Antenna Relay Tests

(fig. 47)

a. Test Equipment and Materials.
Headset HS-30-U.
Electronics Equipment Maintenance Kit MK-288/URM.
Electronic Multimeter TS-505(*)/U.

b. Test Connections and Conditions. Turn on Electronic Multimeter TS-505(*)/U and allow it to warm up for at

least 5 minutes. Do not connect the TS-505(*)/U until instructed to do so in the test procedure.

c. Test Procedure

Step
No.

Test equipment
control settings

Equipment under test
control settings

Test procedures

Performance standards

1

OVENS: OFF

RF GAIN: 10

LINE METER: OFF

LINE GAIN: 0

LIMITER: OFF

AUDIO RESPONSE: MED.

FUNCTION: CAL

BREAK IN: OFF

BFO: ON

AGC: MED.

BFO PITCH: O

DIAL LOCK: Unlocked

ZERO ADJ. disengaged

LOCAL GAIN: 0

MEGACYCLE CHANGE and
KILOCYCLE CHANGE: Set
for 04 000

BANDWIDTH: .1

a. Adjust KILOCYCLE CHANGE
and ANT. TRIM controls for a
maximum indication on the CAR-
RIER LEVEL meter. Note the
setting of the receiver frequen-
cy indicator.

b. If frequency indicator does not
indicate exactly 04 000, proceed
as follows; otherwise continue
to step No. 2.

(1) Adjust the KILOCYCLE
CHANGE control for a fre-
quency indicator setting of
04 000.

(2) Turn the ZERO ADJ. con-
trol fully clockwise.

(3) Turn the LOCAL GAIN
control until an audible tone
is heard in the headset.

(4) Adjust the KILOCYCLE
CHANGE control slowly un-
til a zero beat is obtained
in the headset and the
CARRIER LEVEL meter is
at a peak indication. The
zero beat and peak indica-
tion must not change when
the KILOCYCLE CHANGE

control is released.
Note: The BFO PITCH control must
be at 0.

a. None.

b. As follows:

(1) None.

(2) None.
(3) None.

(4) A peak indication must be ob--
tained when the frequency indi-
cator is set at 04 000.

Same as step No. 1
except: Set KILOCYCLE
CHANGE and MEGACYCLE
CHANGE as indicated in
Test procedure column.

Repeat step No. 1, for the frequen-

cies listed below:

04 100

04 200

04 300

04 400

04 500

04 600

04 700

04 800

04 900

04 +000

Repeat step No. 1. ror the fre-

quencies listed below:
31 000

31 100

31 200

31 300

31 400

31 500

31 600

31 700

31 800

31 900

31 +000

Same as step No. 1b(4).

TS-505(%)/U:
FUNCTION: OHMS
RANGE: RX 1

Same as step No. 1 ~==----—---

a. Connect the equipment as
shown in A, figure 47.

b. Turn the receiver FUNCTION
switch to STAND BY and CAL
while observing the TS-505(*)/

U meter.

c. Connect the equipment as shown
in B, figure 47.

d. Repeat b above ------------ —
e. Connect the equipment as shown
in C, figure 47. Turn the TS-505
(*)/U RANGE switch to R X 10K.

f. Repeat b above.

| a. TS-505(*)/U indication is

infinite.
b. TS-505(*)/U indication is
Zero.

c. Same as a above.
d. Same as b above.

e. TS-505(*)/U indicates 220K
ohms.

f. Same as b above.
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89. If. Output and Bfo Calibration Tests

(fig. 48)

a. Test Equipment and Materials.
RF Signal Generator AN/URM-25F.

Electronic Equipment Maintenance Kit MK-288/URM.

Electronic Voltmeter ME-30(*)/U.
Oscilloscope OS-8(*)/U.

Audio Oscillator TS-382(*)/U.

Electronic Multimeter TS-505(*)/U.
Headset HS-30-U.

b. Test Connections and Conditions. Connect the equipment as shown in A, figure 48. Turn on all test equipment
and allow it to warm up for 15 minutes.

c. Test Procedure.
Nov ot mting e g, e reoscure s i
1 TS-5'05(*)/U: RF GAIN: 10 a. Adjust the AN/URM-25F SET RF a. None.
FUNCTION: -D.C. LINE METER: OFF OUTPUT control (carrier control)
RANGE: 50V (40 V) LINE GAIN: 0 clockwise until the meter indicates
ME-30(*%)/U: AGC: MED. full scale (10).
Range selector switch: .3 LIMITER: OFF b. Turn the AN/ URM-25F MICRO- b. None.
VOLTS. AUDIO RESPONSE: WIDE VOLTS control counterclockwise
AN/URM-25F: BANDWIDTH: 8 until the meter indicates 3 micro-
ATTENUATOR: 10 BFO PITCH: 0 volts (top scale).
(R. F. MULTIPLIER: X 10) BREAK IN: OFF c. Adjust the AN/URM-25F TUNING c. None.
FUNCTION SWITCH: CW FUNCTION: MGC control (main tuning dial) for a maxi-
(MOD. XTAL. & METER SE- ANT. TRIM: 0 mum indication on the TS-505(*)/U
LECTOR: CW) BFO: OFF meter. Adjust receiver ANT. TRIM
(Carrier range switch: 300 DIAL LOCK: Unlocked control for maximum indication on
KC-50 MC X MULT) ZERO ADF. : Disengaged the TS-505(*)/U meter.
SET RF OUTPUT: Maximum LOCAL GAIN: 5 d. Turn the ME-30(*)/U range selec- d. None.
counterclockwise OVENS: OFF tor switch to . 1 VOLTS.
MICROVOLTS: MAX (maxi- MEGACYCLE CHANGE and e. Adjust the receiver RF GAIN con- e. None.
mum clockwise) KILOCYCLE CHANGE: trol for an indication of 20 milli-
BAND SWITCH: 1.5-3.8 Set for 01 510 volts on the ME-30(*)/U meter.
(Frequency band switch: f. Set the AN/ URM-25F ATTENU- f. None.
.95-3.0 MC) ATOR (R.F. MULTIPLIER) to 100.
TUNING: 1.51 MC Adjust the MICROVOLTS control for
(Main tuning dial: 1.51) 30-microvolt indication on the meter
(3 on top scale). ’
8. Note and record the indication on 8. The ME-30(*)/U meter
the ME-30(*)/U meter. should indicate between 180
and 220 millivolts.
h. Disconnect the ME-30(*)/U and h. None.
TS-505(*)/U, and proceed to the
next step.
2 Same as step No. 1 except: Same as step No. 1 except: a. Connect the equipment as shown in a. None.
TS-382(*)/U . LOCAL GAIN: 3 B, figure 48.
OUTPUT CONTROL: Maxi- b. Adjust the AN/URM-25F SET RF b. None.
mum counterclockwise OUTPUT control carrier control) for
OUTPUT MULTIPLIER: X .1 a full-scale indication on the mefer
VOLTS (10).
(ATTENUATOR: .1) ¢. Turn the receiver BFO switch to ON c. None.
FREQUENCY MULTIPLIER: and adjust the KILOCYCLE CHANGE
X100 control for a zero beat in the HS-30-U.
(RANGE: X100) d. Adjust all controls on the front panel d. None.
Main tuning dial: 30 of the oscilloscope for a clear,
0S-8(%)/U: sharply defined, centered trace.
OFF-INT: Clockwise (IN- e. Set the BFO PITCH control to -3 and e. None.
TENSITY: on) adjust the OS-8(*)/U VERNIER FRE-
VERNIER FREQUENCY: 20 .QUENCY (SWEEP VERNIER) control
(SWEEP VERNIER: 20) unit 1 sine-wave cycle is obtained on
COARSE FREQUENCY: the scope.
2900/17.5 KC f. Set OS-8(*)/U HOR. ATTEN. (OS- £. None.

(SWEEP RANGE: 2 KC-10 KC)

HOR. ATTEN. (C model only):
SWEEP

VERT. GAIN: 60 (Y GAIN: 60)

HOR. GAIN: 30 (X GAIN: 30)

VERT. ATTEN.: 100

(VERT. ATTEN. : AC 100. 1)

SYNC SELECTOR: INT.

LOCKING: 0

(SYNC AMPLITUDE: O)

8C/U only) to' 1.

g. Adjust the TS-382(*)/U OUTPUT
CONTROL (OUTPUT LEVEL con-
trol) clockwise until the meter indi-
cates 1.0. Adjust the TS-382(*)/U
main tuning dial until a circular
pattern is obtained on the OS-8(*)/U.
Note and record the setting of the
main tuning dial.

h. Return the OS-8(*)/U and TS-
382(*)/U control settings to the ori-
ginal positions indicated in the Test
equipment control settings
column, and repeat the procedure
given in e through g above for a
receiver BFO PITCH control setting
of +3.

i, Turn the receiver BANDWIDTH
switch to . 1, the FUNCTION switch
to CAL, and the BFO switch to OFF.
Adjust the KILOCYCLE CHANGE
control for a 01 500 indication on
the frequency-indicator dial.

j- Adjust the KILOCYCLE CHANGE
and ANT. TRIM controls for a
maximum indication on the receiver
CARRIER LEVEL meter.

k. Turn the BFO switch to ON and ad-
just the BFO PITCH control for a
zero beat in the HS-30-U headset.
Note the setting of the BFO PITCH
control.

g. The TS-382(*)/U main
tuning dial setting should be
between 24 and 36.

h. Same as g above.

i. None.

Jj. None.

k. BFO PITCH control should
be at zero setting when the
zero beat is obtained.
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90. Sensitivity Test
(fig. 49)

a. Test Equipment and Materials.
Electronic Multimeter TS-505(*)/U.

Output Meter TS-585(*)/U.

RF Signal Generator AN/URM-25F.
Electronic Equipment Maintenance Kit MK-288/URM.

Headset HS-30-U.

b. Test Connections and Conditions. Connect the equipment as shown in figure 49. Do not connect the TS-505(*)/U
until the test procedure calls for it. -

c. Test Procedure.

%‘:_P 1;::&:?‘;3’;2“;8 qu;ﬁ"&z‘;'ﬂ:’:ﬁ:’g&“ Test procedure Performance standard
1 TS-505(*/U: OVENS: OFF a. Short the TS-505(*)/U DC and a. None.

FUNCTION: + D, C. LOCAL GAIN: 10 COMMON probe tips together, and

RANGE: 250 V (400 V) RF GAIN: 10 turn the ZERO ADJ. control until

AN/URM=25F:
ATTENUATOR: 10
(R. F. MULTIPLIER: X 10).
MICROVOLTS: MAX (maxi-
mum clockwise).
FUNCTION SWITCH: CW.
(MOD. XTAL & METER SE-
LECTOR: CW).
% MOD AUDIO OUT LEVEL:

maximum counterclock-
wise.
SET RF OUTPUT: Maximum
'counterclockwise.
(Carrier control: Maximum
counterclockwise).
(Carrier range switch: 300
KC-50 MC X MULT).
BAND SWITCH: 0.6-1.5,
(Frequency band switch: 300~
950KC).
TUNING: . 750 (main tuning
dial: . 750).
TS-585(*)/U:
Impedance control: 60 x 10.
Meter multiplier switch: 100.

BREAK IN: OFF
LIMITER: OFF

BFO PITCH: 0

AGC: MED.

BFO: ON

BANDWIDTH KC: 16
AUDIO RESPONSE: MED.
LINE METER: OFF
FUNCTION: MGC

MEGACYCLE CHANGE and
KILOCYCLE CHANGE: set
for 00 750.

LINE GAIN: 0

A

the meter pointer indicates exactly
0 volt. Connect the TS-505(*)/U as
shown in figure 49.

b. Note and record indication on the
TS-505(*)/U meter.

c. Disconnect the TS-505(*)/U from
the receiver.

d. Turn the AN/URM-25FSET RF OUT-
PUT (carrier control) control clock-
wise until the AN/URM-25F meter
indicates full scale (10).

e. Adjust the receiver ANT. TRIM
control for a peak indication on the
TS-585(*)/U meter.

£, Turn the receiver BFO switch to
OFF and the AN/URM-25F MICRO-
VOLTS control maximum counter-
clockwise.

g. Set the TS-585(*)/U meter multi-
plier switch to 1.

h. Adjust the receiver LOCAL GAIN
control for a 1-milliwatt indica-
tion on the TS-585(*)/U meter.

i. Turn the AN/URM-25F FUNCTION
SWITCH to 400 and adjust the %
MOD AUDIO OUT LEVEL control
for an indication of 30 on the %
MOD scale of the AN/ URM-25F
meter.

j. Turn the AN/URM-25F MICRO-
VOLTS control clockwise until the
TS-585(*)/U meter indicates 10
milliwatts.

k. Adjust the receiver ANT. TRIM
control for a peak indication on the
TS-585(*)/U meter.

1. Set the AN/URM-25F FUNCTION
SWITCH to CW, Readjust the re-
ceiver LOCAL GAIN control for 1-
milliwatt indication on the TS~
585(*)/U meter.

m. Turn the AN/ URM-25F FUNCTION
SWITCH to 400 and readjust the
MICROVOLTS control for a 10~
milliwatt indication on the TS-585(*)/
U meter.

n. Repeat I and m above if neces-
sary, until the TS-585(*)/U meter
indicates 1 milliwatt with the AN/
URM-25F FUNCTION SWITCH at
CW, and 10 milliwatts in the 400
position.

0. Set the AN/URM-25 F FUNCTION
SWITCH to CW and observe the AN/
URM=25F meter indication. Note
this indication.

b. The TS-505(*)/U meter
should indicate between 175
and 185 volts dc.

c. None.

d. None.

e. None.

f. None.

8. None,

h. None.

i. None.

j. None,

k. None.

1. None.

m. None.

n. None.

o. The AN/URM-25F meter
should indicate not more
than 4. 0 microvolts.

2 Same as step No. 1, except:
AN/URM-25F.

BAND SWITCH: 3.8-10

(Frequency band switch:

Same as step No. 1 except:

MEGACYCLE CHANGE and

KILOCYCLE CHANGE: Set
for 06 000.

Repeat step No. 1d through 1o
above.

Same as step No. 1.

3.0-9.5 MC)
TUNING: 6.0
(Main tuning dial: 6. 0)
3 Same as step No. 1, except: Same as step No. 1 except: Repeat step No. 1d through 10 Same as step No. 1.
AN/URM-25F. MEGACYCLE CHANGE and above.

BAND SWITCH: 10-25
(Frequency band switch:

KILOCYCLE CHANGE: Set
for 14 000.

9.5-30 MC)
TUNING: 14,0
(Main tuning dial: 14. 0)
4 Same as step No. 1, except: Same as step No. 1 except: Repeat step No. 1d through 1o Same as step No. 1d through
AN/URM-25F. MEGACYCLE CHANGE and above. 1n above. The AN/URM

BAND SWITCH: 25~-50
(Frequency band switch:

KILOCYCLE CHANGE: Set
for 20 000.

25F meter should indicate
not more than 5. 0 MICRO-

9.5-30 MC) VOLTS.
TUNING: 20
(Main tuning dial: 20)
5 Same as step No. 1, except: Same as step No. 1 except:. Repeat step No. 1d through 1o Same as step No. 4.
AN/URM-25F. MEGACYCLE CHANGE and above.

BAND SWITCH: 25-50
(Frequency band switch:

KILOCYCLE CHANGE: Set
for 26 000.

9.5-30 MC)
TUNING: 26
(Main tuning dial: 26)
6 Same as step No. 1, except: Same as step No. 1 except: Repeat step No. 1d through 1o Same as step No. 4.
AN/URM-25F. MEGACYCLE CHANGE and above.

BAND SWITCH: 25-50

(Frequency band switch:
9.5-30 MC)

TUNING: 30

(Main tuning dial: 30)

KILOCYCLE CHANGE: set
for 30 000.

7 Same as step No. 1, except:
' AN/URM-25F.
ATTENUATOR: 1

(R. F. MULTIPLIER: X])

Same as step No, 1 --=---==

a. Turn AN/URM-25F SET RF OUT-
PUT (carrier) control until the
meter indicates full scale (10).

b. Adjust the receiver ANT. TRIM
control for a peak indication on the
TS-585(*)/U meter.

c. Adjust the receiver KILOCYCLE
CHANGE control for a dip in the
TS-585(*)/U meter indication and
a zero beat in the headset.

d. Turn the AN/URM-25F MICRO-
VOLTS control counterclockwise
and the receiver BFO switch to
OFF.

e. Set the TS-585(*)/U meter multi-
plier switch to 1 and adjust the re-
ceiver LOCAL GAIN control for a
1-milliwatt indication on the TS-
585(*)/U meter.

f. Adjust the AN/URM-25F MICRO-
VOLTS control until the TS-585(*)/
U meter indicates 10 milliwatts.
Note and record the AN/URM-25F
meter indication. (microvolts
scale).

8. Repeat steps a through f above
for the frequencies indicated be-
low. Use the control settings as
indicated in the Test equipment con=-
trol settings column of steps 2
through 6, except leave the
ATTENUATOR on 1 for the AN/
URM-25D.

Frequencies (mc)

a. None.

b. None.

c. None.

d. None.

e. None.

f. The AN/URM-25F meter
should indicate not more
than 1 microvolt.

8. Same as step f above.




This page left blank intentionally.

115



9Ll

ANTENNA
J108
BALANCED

RADIO RECEIVER
R-390/URR
(REAR VIEW)

T0

POWER
J104

CORD
CG—-409A/U
P/0

RF SIGNAL GENERATOR

AN

/URM-25(%)

I

(AN/URM=25(%))

ADAPTER CONNECTOR
UG-971 /U

P/0

(MK-288/URM)

ADAPTER CONNECTOR
UG-636A/U

P/0
(MK—288/URM)

ELECTRICAL DUMMY LOAD
DA-I121/U

P/0

(MK-288/URM)

CORD

CG-409A/U

P/0
(AN/URM-25(%))

Figure 50. Line level meter, limiting, and squelch test setup.

HS-30-U

TM5820-357-35-75



LLL

91. Line Level Meter, Limiting, and Squelch Tests

(fig. 50)

a Test Fquipment and Materials.
RF Signal Generator AN/URM-25F.
Electronic Equipment Maintenance Kit MK-288/URM.
Headset HS-30-U.

b. Test Connections and Conditions. Connect the equipment

C.

Test Procedure.

as shown in figure 50.

Step
No.

Test equipment
control settings

Equipment under test
control settings

Test procedure

Performance standards

1

None

ANT. TRIM: 0

OVENS: OFF

RF GAIN: 10

LINE METER: -10

LINE GAIN: 0

LIMITER: OFF

AUDIO RESPONSE: WIDE

FUNCTION: CAL

BREAK IN: OFF

BFO: ON

AGC: MED.

BFO PITCH: 0

DIAL LOCK: unlocked

ZERO ADJ. : disengaged

LOCAL GAIN: 0

MEGACYCLE CHANGE and
KILOCYCLE CHANGE:
set for 01 500.

BANDWIDTH: 8

a. Adjust the LOCAL GAIN and BFO
PITCH controls for an audible tone
heard from the HS-30-U headset.

b. Adjust the LINE GAIN control for
a zero indication on the LINE LEVEL
meter (top scale).

c. Turn the LINE METER switch to 0,
and observe the LINE LEVEL meter
indication (top scale). Record the
indication.

d. Readjust the LINE GAIN control
for a O-VU indication on the LINE
LEVEL meter (top scale).

e. Turn the LINE METER switch to

<~ +10. Note and record the LINE
LEVEL meter indication (top
scale).

f. Adjust the LINE METER and
LINE GAIN controls for a full-
scale deflection (+3 VU marking on
top scale) of the LINE LEVEL
meter.

8. Turn the LIMITER control to 1
(LINE LEVEL meter indication will
decrease). Readjust the LINE
GAIN control for full-scale indica-
tion.

h. Slowly turn the LIMITER control
clockwise to position 10, while
observing the LINE LEVEL meter.

a. None.

b. None.

c. LINE LEVEL meter
should indicate <10 VU.

d. None.

e. LINE LEVEL meter
should indicate -10 VU.

£f. None.

8. None.

h. LINE LEVEL meter indi-
cation should decrease
smoothly with no abrupt
changes as the LIMITER
control is advanced to posi-
tion 10.

AN/URM-25F

BAND SWITCH: 3.8-10

(Frequency band switch:
9.5-30 MC)

FUNCTION SWITCH: CW

(MOD. XTAL & METER SE-
LECTOR: CW)

% MOD AUDIO OUT LEVEL:
maximum counterclockwise

MICROVOLTS: MAX

(MICROVOLTS: maximum
clockwise)

ATTENUATOR: 10

(R. F. MULTIPLIER: X 10)

SET RF OUTPUT: maximum
counterclockwise

Carrier control: maximum
counterclockwise

(Carrier range switch; 300 KC-
50 MC X MULT)

TUNING: 10

(Main tuning dial: 10)

Same as step No. 1 except:
MEGACYCLE CHANGE and
KILOCYCLE CHANGE: set to
10 000

a. Adjust the AN/URM-25F. SET RF
OUTPUT control for full-scale in-
dication on the AN/URM-25F meter
(10).

b. Turn the AN/URM-25F FUNCTION
switch to CAL. Plug the HS-30-U
into the CAL OUT jack on the AN/
URM-25F.

c. Adjust the AN/URM-25F TUNING
(main tuning dial) control for the 10-
megacycle calibration zero beat.

d. Remove Headset HS-30-U from the
AN/URM-25F and plug it into the
PHONES jack of the receiver.

e. Adjust the receiver RF GAIN and
LOCAL GAIN controls for a com-
fortable listening level heard from
the HS-30-U.

f. Adjust the KILOCYCLE CHANGE
control for a zero beat indication.
Turn the BFO switch to OFF and
then adjust the ANT. TRIM control
for a peak indication on the CARRIER
LEVEL meter.

g. Turn the receiver FUNCTION
switch to SQUELCH and the RF GAIN
control to 0.

h. Turn the receiver RF GAIN control
slowly to position 10, and listen for
the squelch relay to energize. Ob-
serve the noise-free output before
the squelch relay energizes.

a. None.

b. None.

c. None.

d. None.

e. None.

£f. None.

g. None.

h. No noise should be heard
in the headset until the
squelch relay energizes.
The squelch relay should
energize before the RF
GAIN control reaches
position 10.
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92. Audio Output Tests
(fig. 51)

a. Test Equipment and Materials.

Output Meter TS-585(*)/U.

RF Signal Generator AN/URM-25F.
Electronic Equipment Maintenance Kit MK-288/URM.

Plug, Telephone PJ-055-B.

b. Test Connections and Conditions. Connect the Equipment as shown in A, figure 51.

c. Test Procedures.

lez? ;ensttmelq\.\slftr;ingls qu;ﬁ'&i’]“s‘;‘:g:’g:’m Test procedure Performance standards
1 TS-585(%)/U: OVENS: OFF a. Adjust the AN/URM-25F SET RF a. None,
Impedance control: 60 X 10, RF GAIN: 10 OUTPUT (carrier control) until the
Meter multiplier switch: 100. LINE METER: 0 AN/URM-25F meter indicates full
AN/URM-25F: LINE GAIN: 0 scale (10).
ATTENUATOR: 10. LIMITER: OFF b. Adjust the receiver LINE GAIN b. None.
(R. F. MULTIPLIER: X 10). AUDIO RESPONSE: WIDE control until a full-scale indication
FUNCTION SWITCH: CW. FUNCTION: AGC is obtained on the LINE LEVEL
(MOD. XTAL & METER SE- BREAK IN: OFF meter.
LECTOR: CW). BFO: ON c. Adjust the AN/URM-25F TUNING c. None,
SET RF OUTPUT: maximum AGC: MED. (main tuning dial) for a full (zero
counterclockwise. BFO PITCH: 0 beat) indication on the LINE LEVEL
(Carrier control: maximum DIAL LOCK: unlocked meter (zero lower scale indication).
counterclockwise). ZERO ADJ. : disengaged d. Turn the receiver BFO switch to d. None,
(Carrier range switch: 300 LOCAL GAIN: 10 OFF.
KC-50 MC X MULT). MEGACYCLE CHANGE and e. Turn the AN/ URM-25F FUNCTION e. None.

% MOD AUDIO OUT LEVEL:
maximum counterclockwise.

MICROVOLTS: MAX

(MICROVOLTS: maximum
clockwise).

BAND SWITCH: 1.5-3. 8

(Frequency band switch:
.95-3.0 MC).

TUNING: 1. 50

(Main tuning dial: 1. 50)

KILOCYCLE CHANGE: set
for 01 500.

BANDWIDTH: 8

ANT. TRIM: 0

SWITCH (MOD. XTAL & METER SE-
LECTOR) to 400 and adjust the %
MOD AUDIO OUT LEVEL control for
a 30 percent indication on the AN/
URM-25F meter.

£f. Note and record the indication on
the TS-585(*)/U meter.

8. Turn the LINE GAIN control fully
clockwise and the LINE METER
switch to OFF. Reconnect the TS~
585(*)/U as shown in B, figure 51.

h. Set the TS-585(*)/U meter multi-
plier switch to 1. Note and.record
the TS-585(*)/U meter indication.

i. Reconnect the TS-585(*)/U as
shown in C, figure 51. Note and
record the TS-585(*) meter indi-
cation.

£, TS-585(*)/U meter should
indicate not less than 450
milliwatts.

8. None.

h. TS-585(*)/U meter should
indicate not less than 9
milliwatts.

i. TS-585(*)/U meter should
indicate not less than 4.5
milliwatts.
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Figure 52. Audio distortion test setup.
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93. Audio Distortion Test
(fig. 52)

a. Test Equipment and Materials.
Spectrum Analyzer TS-723A/U.
Audio Oscillator TS-382(*)/U.

RF Signal Generator AN/URM-25F,

Output Meter TS-585(*)/U.

Electronic Equipment Maintenance Kit MK-288/URM.

Headset HS-30-U.
Telephone Plug PJ-055-B.

b. Test Connections and Conditions. Connect the equipments as shown in A, figure 52.
TS-723A/U on and allow it to warm up for at least 15 minutes.

c. Test Procedure.

Turn Spectrum Analyzer

?::p ;r;s&;q:;;:;,:;; qu;ﬁ'{‘;‘;"’s‘:{gz"g;em Test procedure Performance standards
1 TS-723A/U: OVENS: OFF a. Adjust the AN/URM-25F SET RF a. None.
AF-RF: AF RF GAIN: 10 OUTPUT (carrier) control until the
INPUT: MIN LINE METER: OFF AN/ URM-25F meter indicates full
FREQ RANGE: X10 LINE GAIN: 10 scale (10).
FREQUENCY: 100 on tuning LIMITER: OFF b. Adjust the AN/URM-25F TUNING b. None.
dial AUDIO RESPONSE: WIDE (main tuning dial) for a zero beat
Function switch: SET LEVEL FUNCTION: AGC in the HS-30-U. Turn the receiver
Meter range switch: 100% BREAK IN: OFF BFO switch to OFF. Set the AN/
BALANCE: maximum counter- BFO: ON URM-25F FUNCTION SWITCH (MOD.
clockwise AGC: MED. XTAL & METER SELECTOR) to
TS-382(%)/U: BFO PITCH: 0 EXT.
FREQUENCY MULTIPLIER: DIAL LOCK: unlocked c. Adjust the TS-382(*)/U OUTPUT c. None.
X 10 ZERO ADJ, : disengaged CONTROL (output level control) un-
(RANGE: X 10) LOCAL GAIN: 10 til the TS-382(*)/U meter indicates
OUTPUT MULTIPLIER: X 10 MEGACYCLE CHANGE and 15:03
VOLTS KILOCYCLE CHANGE: set d. Adjust the AN/URM-25F % MOD d. None.

(ATTENUATOR: 10)

counterclockwise
(OUTPUT LEVEL control:

Main tuning dial: 100
TS-585(%)/U:

Impedance control: 60 X 10

Meter multiplier switch: 100

OUTPUT CONTROL: maximum

maximum counterclockwise)

for 01 500
BANDWIDTH KC: 8
ANT. TRIM: 0

AUDIO OUT LEVEL control until the
AN/URM-25F meter indicates 30%
MOD.

e. Measure the distortion, using the
following procedure:

(1) Slowly rotate TS-723A/U IN-
PUT control clockwise until
TS-723A/U meter indicates
full-scale deflection (1. 0).

(2) Turn the TS-723A/U function
switch to DISTORTION.

(3) Adjust TS-723A/U upper FRE-
QUENCY control (coarse) until a
sharp dip is indicated by the
meter needle.

(4) Decrease the meter range
switch setting to maintain near
midscale indications.

(5) Adjust lower FREQUENCY
control (fine) for minimum me-
ter indication,

(6) Adjust BALANCE control for
minimum meter indication.

(7) Note and record the distortion
as indicated on the TS-723A/U
meter. (Read scale correspond-
ing to meter range switch setting).

e. Distortion should not ex-
ceed 10 percent.

2 No change from last positions

of step No. 1, except:
TS-585(%)/U
Meter multiplier switch: 1
TS-723A/U:
AF-RF: AF
INPUT: MIN.
FREQ RANGE: X 10
FREQUENCY: 100 on tuning
dial

Meter range switch: 100%

clockwise

Function switch: SET LEVEL

BALANCE: maximum counter-

No change from last position
in step No. 1.

a. Connect the TS-585(*)/U as shown
in B, figure 52 and repeat step No.
le.

b. Turn off the test equipment and re-
move all test connections from the
receiver,

a. Distortion should not ex-
ceed 6 percent,

b. None.
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RADIO RECEIVER HEADSET
R-390/URR HS—30-U

(REAR VIEW)

ANTENNA
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P/0 P/0
(MK-288/URM) (MK-288/URM)
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UG-636A/U
SHIELD P/O

(MK—288/URM)

TO ANY SUITABLE TM5820-357—35-78
TO GROUND ANTENNA

Figure 5§3. Operational test setup.



94. Operational Tests
(fig. 53)

a. Test Equipment and Materials.

Headset HS-30-U.

Electronic Equipment Maintenance Kit MK-288 /URM.
b. Test Connections and Conditions. Connect the equipment as shown in figure 53. Dial indicators should light.
c. Test Procedure.

Lzi

Step
No.

Test equipment
control settings

Equipment under test
control settings

Test procedure

Performance standards

1 |None OVENS: OFF a. Adjust KILOCYCLE CHANGE a. None.
LINE METER: OFF and MEGACYCLE CHANGE con-
LINE GAIN: 0 trols to obtain any local broad-
RF GAIN: 10 cast station or station WWV,
AGC: FAST b. Turn BFO switch to ON and b. None.
LIMITER: OFF adjust KILOCYCLE CHANGE
AUDIO RESPONSE: WIDE control for a zero beat in Head-
BANDWIDTH: 16 set HS-30-U. Turn the BFO
BFO PITCH: 0 switch to OFF.
BREAK IN: OFF c. Adjust ANT. TRIM control c. None.

FUNCTION: AGC

ANT. TRIM: 0

BFO: OFF

DIAL LOCK: unlocked
ZERO ADJ. : disengaged
LOCAL GAIN: 5

for a maximum indication on the
CARRIER LEVEL meter.

d. While observing the CARRIER
LEVEL meter indication, turn
the AGC switch to MED.

e. While observing the CARRIER
LEVEL meter indication, turn
the AGC switch to FAST.

f. While observing the CARRIER
LEVEL meter indication and
listening to the HS-30-U output,
turn the AGC switch to MED.

g. Turn the BANDWIDTH switch
to each of its positions and
listen to the output in the HS-30-
U.

h. Set the BANDWIDTH switch to
8.

i. Turn the AUDIO RESPONSE
switch to MED. and listen to the
output in the HS-30-U.

j- Turn the AUDIO RESPONSE
switch to SHARP, and listen to
the output in the HS-30-U.

k. Turn the AUDIO RESPONSE
switch to MED.

1. Listen to the output in the HS-
30-U and observe the CARRIER
LEVEL meter indication; turn
the FUNCTION switch to MGC.

m. Turn the FUNCTION switch to
AGC.

n. Short out the antenna input and
turn the RF GAIN control to 0.
Observe the CARRIER LEVEL
meter indication.

0. Turn the FUNCTION switch to
OFF, and disconnect the test
equipment from the receiver.

d. No change should occur in the
CARRIER LEVEL meter indica-
tion.

e. The CARRIER LEVEL meter
indication should momentarily
decrease, then return to its
original indication,

£. The output from the HS-30-U
should cut out and the CARRIER
LEVEL meter should indicate full
scale for approximately 4 seconds;
then, both should return totheir
original indications.

g. Background noise should de-
crease with each change to the
next smaller bandwidth setting.
(Amplitude of output will also de-
crease at the smaller bandwidth
settings.)

h. None.

i. There should be a decrease in
the background noise.

j. Fidelity of output should de-
crease.

k. None.

1. The noise level in the output of
the HS-30-U and the CARRIER
LEVEL meter indication should
increase.

m, None.

n. The CARRIER LEVEL meter
should indicate 0 DB.

o. None.




95. Performance Standard Summary

Function Performance standard

a. If. output 180-220 mv
b. Bfo calibration 2,400-3,600 cps
c. B+ voltage 175-185 volts dc
d. Am. sensitivity (10/1
signal-plus-noise to
noise ratio)

Frequency
(1).750 me 4.0 uv or less
(2) 6.0 me 4.0 uv or less
(3) 14.0 mc 4.0 uv or less
(4) 20.0 mc 5.0 uv or less

(5) 26.0
(6) 30.0 mc

to-noise ratio)

. Audio output

(1) Local audio
(2) Line audio
(3) Phones

. Audio distortion

(1) Local audio
(2) Line audio

5.0 uv or less
5.0 uv or less

. Cw sensitivity (10/1 1.0 uv or less
signal plus noise-

450 mw or more
9 mw or more
4.5 mw or more

10% max
6% max
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CHAPTER 4
DEPOT INSPECTION PROCEDURES

Section |. PREPARATION

96. Purpose of Depot Inspection Procedures

The tests outlined in this section are designed
to measure the performance capability of a
repaired R-390/URR. Equipment that meets
the minimum standardsin thetests will furnish
satisfactory operation, equivalent to that of
new equipment.

97. Test Equipment and Additional
Equipment Required
a. Test Equipment. Test equipment of the
type listed below, or equivalent, is required
for depot testing of Radio Receiver R-390/
URR.

Test equipment Stock number Quantity
1. Spectrum Analyzer 6625-668-9418 1
TS-723/U.
2. Frequency Counter 6625-692-6553 1
AN/USM-26.
3. Electronic Multimeter 6625-243-5381 1
TS-505/U.
4. Rf Signal Generator 6625-309-5381 1
AN/URM-25D.
5. Voltmeter, Meter 6625-669-0742 1
ME-30A/U.
6. Signal Generator 6625-669-4031 1
AN/USM-44,
b. Additional Equipment Required.
Additional equipment Stock number Quantity
1. Headset, 600-ohm --- | 5965-164-7259 1
2. Resistor, composition,| 5905-279-2980 1
60-ohm, l-w +5%.
3. Resistor, composition,| 5905-101-9429 3
62-ohm, 1/2-w, +5%
4. Resistor, composition,| 5905-259-2809 2
600-ohm, l-w, +5%.
5. Resistor, composition,| 5905-195-5571 1
68-ohm 1/2-w, +5%.
6. Resistor, composition,| 5505-101-9252 b §
33-ohm, 1/2-w, +5%.| A
7. Variable transformer 5950~235-2086 k1
CN-16/U.
8. Power Supply PP-621/| Part of receiver
URR.
9. Voltmeter 1S-185, 0- 3F7385 1
150-vac, 60-cps,
+1,25%.
10. Electronic Equipment 6625-557-5716 1
Maintenance Kit
MK-288/URM.

98. Test Setup

All tests will be performed under the con-
ditions listed below. Testing will be simplified
if connections and panel-control settings are
made initially and changed only as required
for the individual tests. For conducting the
tests in an electrically noisy area, a screened
room is mandatory.

a. Line voltage and fre-

quency . . . . . e o T f D 115 volts ac
=5% at 60
cycles.
b. Warmup period. . .. ... 3 hours.
c¢. Standard modulation. . . . 30% am. at
400 cycles.
d. Audio load impedance. . . 600 ohms.

e. For tests at 10 mc and higher, use Signal
Generator AN/USM-44 (Hewlitt-Packard
Model 608D) instead of RF Signal Generator

AN/URM-25D.

/. Dummy antenna for balanced input
should be the DA-121/U, part of MK-288/

URM.

8. Receiver chassis should be grounded
during all testing procedures.

h. Front panel controls are as follows:

Control Position
FUNCTION As required.
ANT. TRIM Adjust for maximum out-~

put.
BFO OFF,
DIAL LOCK Unlocked.
ZERO ADJ. Unengaged.
LOCAL GAIN As required.
RF GAIN 10 (maximum).
OVENS (back panel) OFF.
BANDWIDTH 8.
LINE METER OFF.
LINE GAIN 0.
AGC MED.
LIMITER OFF.
AUDIO RESPONSE WIDE.
BFO PITCH 0,
BREAK IN OFF,
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Section Il. TESTS

99. Amplitude-M odulation Sensitivity Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to MGC. Make the
amplitude-modulation (am.) sensitivity test at
both ends and the center of each band. Use a
30 percent modulated 400-cps signal.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Connect the ME-30A/U in parallel with
a 600-ohm 1-watt resistor between LOCAL
AUDIO terminals 6 and 7.

c. Tune the signal generator and the re-
ceiver to the same frequency.

d. Adjust the signal generator attenuator
for the following output:

Signal generator
Band (mo) (microvolts)
0,5-16
16-32 5

e. Adjust the LOCAL GAIN control to
obtain a M E-30A/U indication of 2.45 volts.
f. Turn the modulation off. The ME-30A/U
indication should be not more than 0.77 volt.

100. Cw Sensitivity Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to MGC. Make thecw
sensitivity test at any frequency.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Connect the ME-30A/U in parallel with a
600-ohm 1-watt resistor between LOCAL A U-
DIO terminals 6 and 7.

c. Tune thesignal generator and the receiver
to the same frequency.

d. Adjust the signal generator attenuator for,
the following output:

Band (mc) Si(g;\lia:rgsgle'rsa)wf
0.5-16
16-32 L

e. Turn the BFO switch to ON.
f. Adjust the BFO PITCH control for ap-
proximately a 1,000-cycle tone.

g. Adjust the LOCAL GAIN control for an
ME-30A/U indication of 2.45 volts.

h. Turn the BFO switch to OFF. The ME-
30A/U indication should be less than 0.77
volts.

101. Overall Selectivity Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to MGC.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Connect the TS-505/U between DIODE
LOAD terminal 14 and GND terminal 16.

c. Tune the receiver to some frequency end-
ing in an even 10 kc between 0.5 and 32 mec.
Tune the signal generator to the same fre-
quency. Adjustthesignal generator attenuator
for a 15-microvolt (uv) output.

d. Turn the BFO PITCH control to 0.

e. Turn the BFO switch to ON.

f. Turn the BANDWIDTH switch to 1.

8. Zero beat the signal generator with the
receiver.

h. Turn the BFO switch to OFF.

i Adjust the RF GAIN control to obtain a
-50-volt indication on the TS-505/U.

J. Detune the signal generator until the TS-
505/U indicates the same as in the Specific
standard column. Thedeviation should benot
more than that indicated in the deviation
column.

BaxDwIDT = Deyivion
SwiteH (volts) than) (ke)

1 2.5 1.5

1 0.5 3.0

1 0.05 5.0

16 2.5 16.0

16 0.5 19.5

16 0.05 24.0

102. Overall Gain Tesi

Set the front panel controls (para 98). Turn
the FUNCTION switch to MGC. Turn the
DIAL LOCK and ZERO ADJ controls fully
counterclockwise.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Set GAIN ADJ potentiometer R562 on the
if. subchassis (para 71).
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c. Connect the TS-505/U across DIODE
LOAD terminal 14 and GND terminal 16,
without removing the jumper wire from ter-
minal 15.

d. Tune the signal generator and the re-
ceiver to 500 ke. Turn the BFOswitchto ON,
and zero beat the signal generator with the
receiver.

e. Turn the BFO switch to OFF, and adjust
the ANT. TRIM control for a maximum TS-
505/ U voltage indication.

f Adjust the signal generator attenuator
for a TS-505/U indication of -7 volts, and
record the setting.

g. The signal generator output should in-
dicate between 1 and 4 microvolts.

h. Perform procedures given in d through g
above at both ends and the center of each of
the following six coil ranges: 0.5-1, 1-2, 2-4,
4-8, 8-16, and 16-32 mc.

103. Maximum Audio Output Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to AGC.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Connect the TS-505/U across DIODE
LOAD terminal 14 and GND terminal 16.

c¢. Turn the BFO switch to ON.

d. Tune the receiver to 1.5 mc.

e. Zero beat the signal generator with the
receiver.

f. Turn the BFO switch to OFF.

g. Adjust the ANT. TRIM control for max-
imum TS-505/U voltage indication.

h. Connect the ME-30A/U, in parallel with
a 600-ohm 1-watt resistor, between chassis
ground and the test points listed in the chart
below.

i With a 10-uv, 400-cps, modulated 30 per-
cent input, the required output is:

generator for a 1,000-uv, 30 percent mod-
ulated, 400-cps signal.

b. Turn the FUNCTION switch to AGC.

c. Tune the signal generator and receiver to
1.5 mec.

d. Connect the ME-30A/U and the TS-723A/
U, in parallel with a 600-ohm resistor, to the
test points given in fand g below.

e. Adjust the LOCAL GAIN and LINE
GAIN controls to produce the test audio volt-
age levels used in f and g below.

f. With 17.3 volts between LOCAL AUDIO
terminals 6 and 7, the distortion, asindicated
by the TS-723A/ U, should not exceed 10 per-
cent.

g. With 2.45 volts between LINE AUDIO
terminals 10 and 13, the distortion, as in-
dicated by the TS-723A/U, should not exceed
6 percent.

105. Automatic Gain Control Test

Set the tront panel controls (para 98). Turn
the FUNCTION switch to AGC.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack. Connect the ME-
30A/U to LOCAL AUDIO terminals 6 and 7.

b. Tune the signal generator to successive
receiver settings of 1.5, 3.0, 6.0, 12.0, and
24.0 mc, modulating the output 30 percent at
400 cps.

c. With a 5-uv output from the signal gen-
erator, tuned to the frequencies given in b
above, adjust the LOCAL GAIN control for
1.7 wvolts across the LOCAL AUDIO ter-
minals.

d. With signal generator inputs of 1,000uv
and 100,000 uv to the receiver, note the pro-
portionate increases in audio output.

Signal generator
output

Specific
(not more than)

1,000 uv

3.0 ac volts

Test point

Specific
(not less than)

LOCAL AUDIO 17.3 vac
LINE AUDIO 2.45 vac
PHONES 0.78 vac

104, Audio Harmonic Distortion Test

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack. Adjust the signal
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5.4 ac volts

100,000 uv

e. Adjust the signal generator output for a
reading of20onthe CARRIER LEVEL meter.

f- Increase the output of the signal genera-
tor in 20-db steps and notethatthe CARRIER
LEVEL meter readings increase in steps of
20 =6.

8. Decrease the signal generator output 20
db below the setting given in eabove, and note



that the CARRIER LEVEL meter indication
will drop to between zero and 6.

106. Frequency Range Test

Frequency range of each band should be
not less than the following:

Band Frequency (mc)
0 0,5-1,0
1 1,0-2,0
2 2.0-3.0
3 3.0-4.0
4 4.0-5.0
5 5.0-6.0
6 6.0-7.0
7 7.0-8.0
8 8.0-9.0
9 9.0-10.0

10 10, 0-11.0
11 11.0-12.0
12 12.0-13.0
13 13.0-14.0
14 14,0-15.0
15 15.0-16. 0
16 16.0-17.0
17 17,0-18.0
18 18,0-19.0
19 19.0-20.0
20 20.0-21.0
21 21.0-22.0
22 22,0-23.0
23 23.0-24.0
24 24,.0-25.0
25 25.0-26.0
26 26. 0-27.0
27 27.0-28.0
28 28.0-29.0
29 29.0-30.0
30 30.0-31.0
31 31.0-32.0

107 Dial Calibration and
Resetability Tests

a. Resetabuiry. 1t shouldbepossibletotune
he receiver visually to any frequency to an
accuracy within 300 cps when the indicating
counter has been adjusted at the nearest 100-
kc calibration point. In each case, minimize
backlash error by tuning to the test frequency
from the low frequency side. When the indi-
cating counter has been adjusted at the low
end of the range, error at the high end of the
range should be within -1,500 to +200 cps.

b. Dial Calibration (Kc).

(1) Connect the signal generator and the
AN/USM-26 to the BALANCED AN-
TENNA jack.

(2) Turn the MEGACYCLE CHANGE

control for 01 on the frequency indi-
cator.

(3) Turn the KILOCYCLE CHANGE
control to the 50-kc points between
each of the 100-kc calibration points
throughout the range of the KILO-
CYCLE CHANGE control.

(4) At each of the frequencies listed in
paragraph 106, zero beat the signal
generator with the receiver.

(5) The frequency as indicated onthe AN/
USM-26 should be within =300 cps of
the receiver frequency indicator.

c. Dial Calibration (Mc).

(1) Connect the AN/USM-26 to LOCAL
AUDIO terminals 6 and 7.

(2) Calibrate the receiver at 500 ke.

(3) Without further adjustmentofthe BFO
PITCH and KILOCYCLE CHANGE
controls, turn the MEGACYCLE
CHANGE control through each of its
32 positions.

(4) At each position ((3) above, the fre-
quency as indicated on the AN/ USM-
26 should be less than 4 kc between
any two adjacent MEGACYCLE
CHANGE positions.

108. BFO Test

Set the front controls (para 98). Turn the
FUNCTION switch to MGC.

a. Connect the signal generator to the BAL-
ANCE ANTENNA jack.

b. Connect the AN/USM-26 to the IFOUT-
PUT jack.

c. Connect the headphones to the PHONES
jack.

d. Turn the BFO PITCH control to 0. Zero
beat the signal generator with the receiver. The
frequency as indicated on the AN/USM-26
should be 455 kc.

e. Connect the AN/USM-26 to LOCAL
AUDIO terminals 6 and 7.

f- Turn the BFO PITCH control to +3 and
-3. The audio output frequency as indicated
by the AN/USM-26 should be 3 ke =600<cps
in both cases.

109. Calibration Oscillator Test

This adjustment requires the use of an ex-
tremely accurate frequency standard for de-
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termining the reference frequency. Station
WWYV from the Bureau of Standards at
Washington, D. C. should be used as the fre-
quency standard if it is at all possible to re-
ceive signals from this station. Station WWYV
operates on 2.5, 5, 10, 15, and 20 mc. Use
the highest frequency signal that can be re-
liably received by the receiver.

a. Tune in the highest frequency signal from
WWYV that can be received reliably.

b. Turn the BANDWIDTH switch to 1.

¢. Tune the receiver to exact resonance by
adjusting the KILOCYCLE CHANGE and
ANT. TRIM controls for a maximum
CARRIER LEVEL meter indication.

d. Turn the LINE METER switch to -10,
and adjust the LINE GAIN control for ahalf-
scale LINE LEVEL meter indication.

e. Turn the BFO switch to ON, and adjust
the BFO PITCH control to exact zero beat
with WWYV (during nontone periods). This
will be when the LINE LEVEL meter indi-
cation drops to zero and fluctuates at a slow
rate.

f. Turn the FUNCTION switch to CAL.

g. If necessary, adjust FREQ ADJ capaci-
tor C901 (fig. 33) for zero beat (a minimum
LINE LEVEL meter indication).

110. Squelch Threshold Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to SQUELCH.

a. Apply a modulated 10-uv signal to the
receiver.

b. Determine the pull-in and dropout thresh-
olds, by noting the disappearance and pres-
ence of audio output as the RF GAIN control
is rotated from 0 to 10.

c. Set the RF GAIN control to 10. Pin K of
REMOTE CONTROL J105 ontherear panel
of the receiver will be grounded.

d. Set the BREAK IN switch to ON. Check
to see that pin K of REMOTE CONTROL
J105 is ungrounded.

111. Line Level M eter Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to AGC.

a. Connect the AN/URM-25D to the BAL-
ANCED ANTENNA jack.
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b. Tune the AN/URM—25D and the re-
ceiver to 1,500 kec.

c. Adjust the AN/ URM-25D for a 1,000 uv
signal, modulated 30 percent at 1,000 cps.

d. Connect the ME-30A/ U, in parallel with
a 600-ohm 1-watt resistor, between LINE
AUDIO terminals 10 and 13.

e. Turn the LINE METER switch to 0.

f Adjust the LINE GAIN control for a
LINE LEVEL meter indication at the VU
mark.

g. The audio output voltage asindicated on
the ME-30A/U should be 0.77 volt =5 per-
cent.

112. If. Output Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to MGC.

a. Connect the signal generator to the BAL-
ANCED ANTENNA jack.

b. Tune thesignal generator andthereceiver
to 1.5 mc.

¢. Turn the BFO switch to ON.

d. Set the signal generator for a 3-microvolt
output.

e. Connect headphones to the PHONES
jack.

/- Zero beat the signal with the receiver.

g Turn the BFO switch to OFF.

h. Connect the|TS-505/U between DIODE
LOAD terminal 14 and GND terminal 16.

i. Adjust the ANT. TRIM control for max-
imum voltage indication on the TS-505/U.

J. Connect the ME-30A/U, in parallel with
a 60-ohm 1-watt resistor, between J106 IF
OUTPUT 50 OHM jack and chassis ground.

k. Adjust the RF GAIN control to obtain a
20-millivolt indication on the ME-30A/U.

{. The if. output voltage as indicated by the
ME-30A/U should be:

Input (microvolts) Output (millivolts)

6 40 +10%
15 100 £10%
30 200 +£10%

113. Limiter Clipping Level Test

Set the front panel control (para 98). Turn
the FUNCTION switch to AGC.



a. Connect the AN/URM-25D to the BAL-
ANCED ANTENNA jack.

b. Tune the AN/URM-25D and the receiver
to 1,500 kc.

c. Adjust the AN/ URM-25D outputto 1,000
uv modulated 50 percent at 400 cps.

d. Adjust the LINE GAIN control for a
LINE LEVEL indication at the VU mark.

e. Slowly turn the LIMITER control from
OFF to 10.

f As the LIMITER control is advanced
from OFF to 10, the LINE LEVEL meter
indication may drop 1 db, return to the VU
mark, andthen smoothly and gradually move
to the left.

114. Antenna Relay Grounding Test

Set the front panel controls (para 98). Turn
the FUNCTION switch to AGC, and BFO
switch to ON.

a. Connect the AN/USM-44 to the BAL-
ANCED ANTENNA jack.

b. Zero beat the AN/USM-44 with the re-
ceiver at 30.05 mc.

c. Turn the BFO switch to OFF.

d. Connect the TS-505/U to DIODE LOAD
terminal 14 and GND terminal 16.

e. Adjust the ANT. TRIMcontrol for a max-
imum TS-505/U indication.

/. Adjust the AN/USM-44 output voltage
for a TS-505/U indication of -5 volts. Note
the AN/ USM-44 output voltage.

g Turn the FUNCTION switch to CAL.

h. Increase the AN/ USM-44 output voltage
until the TS-505/ U indication is again -5 volts.
Note the AN/USM-44 output voltage.

.. The AN/USM-44 output voltagenotedin
h above should be at least 300 times the out-
put voltage noted in fabove.

115. Antenna Balance Ratio Test

Set the front panel controls (para 98). Turn

the FUNCTION switch to MGC.

a. Set the receiver frequency dial to 00 +000.

b. Connect the outputofthesignal generator
between chassis ground and the junction of
two 62-ohm resistors. Connect the free end of
each resistor to each BALANCED AN-
TENNA terminal.

¢. Tune the signal generator to the receiver
frequency.

d. Connect the TS-505/U between DIODE
LOAD terminal 14 and GND terminal 16.

e. Adjust the signal generator output for
a -7-volt TS-505/U indication. Note the out-
put of the signal generator.

f. Disconnect the two 62-ohm resistors, and
connect the signal generator directtothe BAL-
ANCED ANTENNA jack. Repeat the pro-
cedure given in e above, and note the signal
generator output.

8. Repeat the procedures given in e and f
above for the following frequency indicator
dial settings. The voltages noted in e above
should exceed those noted in f above by at
least the following ratio:

Dial reading Ratio
00 +000 178
01 +000 100
03 +000 100
07 +000 56
15 +000 31
31 +000 10

116. Operational Checks

a. Meters should operate satisfactorily.

b. All controls should operate smoothly.

c¢. Quality of signals should be excellent.

d. Frequency indicator shouldfunction pro-
perly.

e. Vibration effects should be negligible.
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APPENDIX
REFERENCES

DA Pamphlet 310-4

MWO SIG 11-5820-294-35/1

TA 11-17
TA 11-100 (11-17)

TB SIG 319
T™ 11-1214
TM 11-2684A
TM 11-5017
TM 11-5097
TM 11-5132
TM 11-5511
TM 11-5527
TM 11-5551
TM 11-5551D
TM 11-5551E
TM 11-5820-259-35P

TM 11-5820-357-10
TM 11-5820-357-20
TM 11-5820-357-20P

TM 11-5820-357-35P

TM 11-5820-359-12P

TM 11-6625-239-12

TM 11-6625-274-12

Index of Technical Manuals, Technical Bulletins, Supply
Bulletins, Lubrication Orders, and Modification Work
Orders.

Modification of Radio Receivers R-389/URR, R-390/URR
and R-391/URR to Provide More Adequate Fusing.

Signal Field Maintenance Shops.

Allowances of Signal Corps Expendable Supplies for Signal
Field Maintenance Shops.

Electronic Equipment Maintenance Kit MK=288/URM.

Instruction Book for Oscilloscope OS-8/U.

Audio Oscillators TS-382A/U, TS-382B/U, TS-382D/U,
and TS-382E/U.

Output Meters TS-585A/U, TS-585B/U, TS-585C/U, and
TS-585D/U.

Spectrum Analyzers TS=723A/U, TS-723B/U, and TS-
723C /U,

Voltmeter, Meter ME-30A/U and Voltmeters, Electronic
ME-30B/U and ME-30C/U.

Electronic Multimeter TS-505/U.

Multimeters TS-352/U, TS-352A/U, and TS-352B/U.

Instruction Book for R-f Signal Generator Set AN/
URM-25.

R.F. Signal Generator Set AN/URM-25D.

R.F. Signal Generator AN/URM-25F,

Field and Depot Maintenance Repair Parts and Special
Tools List: Power Supply PP-621/URR.

Operator's Manual: Radio Receiver R-390/URR.

Organizational Maintenance Manual: Radio Receiver
R-390/URR.

Organizational Maintenance Repair Parts and Special
Tools Lists and Maintenance Allocation Chart: Re-
ceiver, Radio R-390/URR.

Field and Depot Maintenance Repair Parts and Special
Tools List: Radio Receiver, R-390/URR.

Operator and Organizational Maintenance Repair Parts
and Special Tools List and Maintenance Allocation
Chart: Power Supply PP-621/URR.

Operation and Organizational Maintenance Manual: Elec-
tronic Multimeters TS-505A/U and TS-505B/U and
Multimeters TS-505C/U and TS-505D/U.

Operator's and Organizational Maintenance Manual: Test
Sets, Electron Tube TV-7/U, TV-7TA/U, TV-7B/U, and
TV=7D/U.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS WIREWOUND-TYPE RESISTORS
i B CD L B CD
] LTOLERANCE T L L N
| Lo

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT
FIGURE

FIRST SIGNIFICANT FIGURE

Equal Width Band Double Width Signifies

BAND A'_Signif‘:es Composition-Type BAND A—Wire-wound Resistor
COLOR CODE TABLE
BAND A BAND B BAND C BAND D*
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK 0 BLACK 0 BLACK 1
BROWN 1 BROWN 1 BROWN 10
RED 2 RED 2 RED 100
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER + 10
GREEN 5 GREEN 5 GREEN 100,000 GOLD + 5
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE . PURPLE "
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 SILVER 0.01
WHITE 9 WHITE 9 GOLD 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A B (& D*
M ORANGE | | WHITE RED SILVER B ] ORANGE BLUE GoLlp | | colb [
3 9 X100 =+=10% 3 6 X0.1 *+=5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE + 10 percent + 5 percent

STD-R2
*1f Band D is omitted, the resistor tolerance is ==20%, and the resistor is not Mil-Std.

Figure 54. MIL-STD resistor color code markings.
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GROUP |

CM
MIL IDENTIFIEF (BLACK DOT)
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

VT-{MUL'NPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC
FRONT

DC WORKING VOLTAGE
{OPERATING TEMPERATURE

E VIBRATION GRADE

REAR
MICA-DIELECTRIC

GROUP Il

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CN

MIL IDENTIFIER (SILVER DOT)
IST SIGNIFICANT FIGURE

ED SIGNIFICANT FIGURE

CAPACITANCE TOLERANCE

I
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

PAPER-DIELECTRIC

Capacitors, Fixed Ceramic-Dielectric (General Purpose) Style CK

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

MULTIPLIER

EE CAPACITANCE TOLERANCE

COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB

cYy
MIL IDENTIFIER (BLACK DOT)
IST SIGNIFICANT FIGURE
L 2D SIGNIFICANT FIGURE

INDICATOR

METHOD A -{
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

INDICATOR
METHOD B

GLASS-DIELECTRIC, GLASS CASE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE
gMULTIPL.ER

g* CAPACITANCE TOLERANCE
MIL IDENTIFIER

CcB

MIL IDENTIFIER (BLACK DOT)
IST'SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

MICA, BUTTON TYPE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

MULTIPLIER
[ CAPACITANCE TOLERANCE

COLOR CODE TABLES

TABLE | — For use with Group |, Styles CM, CN, CY and CB

1st 2nd HARACTERISTIC? DC WORKING OPERATING TEMP. VIBRATION
COLOR A:\l;l SIG SIG | MULTIPLIER CAPACITANCE TOLERANCE CHARA VOLTAGE RANGE GRADE
FG | BG ) CN cY e |cm |CN [cr |cs M M [
BLACK cuc,’cv 0 0 1 +20% | * 20% A —55°10 +70°C 10-55 cps
BROWN 1 1 10 Y E s
RED 2 2 100 = 2% * 2% * 2% C C —55°10 +85°C
ORANGE 3 3 1,000 * 30% [} 0 300
YELLOW 4 4 10,000 E —55°10 +125°C 10-2,000 cps
GREEN 5 5 * 59 F 500
BLUE 6 6 —55%10 +150°C
VO 7 7
GREY 8
WHITE 9 9
Golp 0.1 5% | *s%
SILVER N £10% | = 10% | =10% | = 10%

TABLE Il — For use with Group I, General Purpose, Style CK

TABLE Il — For use with Group lll, Temperature Compensating, Style CC

= 0 ( YELLOW DOT)
P.RANGE AND | 1st | 2nd CAPACITANCE TOLERANCE
MIL IDENTIFIER FRONT COLOR T\/Eg‘mcs ZTEMP. | SIG | SIG | MULTIPLIER' | CAPACITANCE | MIL COLOR | TEMPERATURE ;,2 §.’g’ MULTIPLIER' A MiL
( YELLOW DOT) MIL IDENTIFIER O O FRONT, uMiTs® | FIG | FiG TOLERANCE | ID COEFFICIENT# Cop Cap D
(YELLOW DOT) FIG | FIG over 10uuf 10uuf or less
BLACK 0 0 1 * 20% BLACK 0 0 0 1 * 2.0uvf cc |,
MIL IDENTIFIER —
@m@ [HEW (YELLOW DOT) BROWN AW ! ! 10 = 10% BROWN —30 1 1 10 1%
U RED AX 2 2 100 RED —80 2 2 100 * 2% * 0.25uuf
REAR REAR ORANGE BX 3 3 1,000 ORANGE —150 3 3 1,000
RADI D-THROUGH STAND-OFF e e A il feiodg cx YELLOW —220 “ |
AXIAL LEAD AL LEAD FEED- s DISK-TYPE e 2 s s o = F 5 ) e
o . . . o BV 6 6 =
GROUP Il Capacitors, Fixed, Ceramic-Dieletric (Temperature Compensating) Style CC BLUE BLUE 470 6 | 6
! PURPLE 7 7 PURPLE —750 7 7
(VIOLET) (VIOLET)
TEMPERATURE COEFFICIENT hisomipon B Ll o " GREY s | ¢ 0.01
'STzi'°§‘.'§L°.27‘&Z'fﬁ7§uae S e by TEMPERATURE COEFFICIENT ey = WHITE ° o o = 10%
MULTIPLIER GOID GOLD +100 ‘= 1.0uuf
MULTIPLIER CAPACITANCE TOLERANCE IST SIGNIFICANT FIGURE
CAPACITANCE TOLERANCE SILVER SILVER
_ 2D SIGNIFICANT FIGURE
1)
. MULTIPLIER . . 5 o
= 8 ? 1. The multiplier is the number by which the two significant (SIG) figures are multiplied to obtain the capacitance in uuf.
MIL IDENTIFIER o CAPACITANGE TOLERANCE 2. Letters indicate th¢ Characteristics designated in applicable specifications: MIL-C-5, MIL-C-91, MIL-C-11272, and MIL-C-10950 respectively.
CRLACK DOT) MIL IDENTIFIER MIL IDENTIFIER 3. Lletters indicate th¢ temperature range and voltage-temperature limits designated in MIL-C-11015.
(BLACK DOT) (BLACK DOT) ficient i _— .
REAR FRONT 4. Temperature coefficient in parts per million per degree centigrade.
0 0
REAR
AXIAL LEAD RADIAL LEAD DISK-TYPE sTD-c2

Figure 55. MIL-STD capacitor colot code markings.
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[MEGACYCLE CHANGE |

ANTENNA Y antuninie e 4
/ /
UNBALANCED .5 TO 32 MC ] // 8-TO 32-MC BANDS //
ANT::NA / /
ANTENNA 2D RE d /
BALANCED 5 T0 32 MC .5 T0 32 MC AMPL -5-TO 8MC | ST MIXER 2D MIXER 3 T0 2 MC 3D MIXER
TRANSFORMERS jg——% V203 0 V204 V205
ANTENNA .5 TO 32MC 6C4 9 TO 18MC 6Ca 6C4
a
.5 TO 32 MC 7 TO 12.6 MC 11 TO 34 MC 3.455 TO 2.455 MC
(100 KC STEPS)
MULTI- 5T0 BUFFER IST 20
‘ vmxggn 3;‘:"6 XTAI4. cg’sc XTAL 0SC
v V402
(172)12AU7 12AU7 (1/2)12AU7 6AJS5 6AJ5 +
'y
TO IST IF TO5TH IF
AMPL V50! AMPL V505
RF GAIN
I [0 CONTROL
B+ VOLTAGE
~% < < < = < <
PHONES 5MW
BANOWIDTH B+ VOLTAGE LIMITER e LOCA|L = 800 DisMa
¢ /210 16-kc BANDWIDTH 7 7 : / 7 oFF AMPL ouTPUT 500 MW
7 / / AUDIO V602A V603 600 OHMS
/ / 455 KC SIGNAL [ ¢ (1/2)12AT7 6AK6
/ 455-KC 6TH IF DETECTOR NEGATIVE POSITIVE AF
/ CRYSTAL AMPL VSOTA PEAK LIMITER PEAK LIMITER AMPL ’
i ] >
o rrel FILTER V506 ARG V5078 V5108 V60IA
BANDWIDTH| 250! 6AK6 (172)12AU7 (172)12AU7 (172)12AU7
LINE AF LOCAL AF BALANCED
4452 TO 458 KC | |  amPL OUTPUT LINE
[o77] V6028 V604 O MW
F
SQUELCH (172)12AT7 6AK6
BREAK IN RELAY
SQUELCH K60l
% T b
6 VOLTS DC V60IB K602
TO BREAK-IN 25.2 VOLTS AC i (I72)12AU7
AND ANTENNA TO FILAMENTS BREAK IN 4
RELAYS AND OVEN HEATERS RE LAY

o REGULATED

T |

115/230 VOLTS AC
48-62 CPS

POWER SUPPLY PP-621/URR VOLTAGE VOLTAGE -
T REGULATOR REFERENCE

RECTIFIER | V8Ol 26Z5W TUBES
CRBOI | V802 26Z5W V605 6082 V608 565|
V606 6082 V609 565!

DC AMPL
Veo7
6BHE

" B+ 180 VDC

B

BFO

B+ VOLTAGE

CATHODE
FOLLOWER

V5B
(172)12AU7

RECTIFIER

(172)12AU7

AGC

V5I0A

V5IIA
(172)12 AU7

Figure 56. Radio Receiver R-390/URR, block diagram.

OF V20 i
V501,AND’ V505

1,v202

TO CONTROL GRID CIRCUITS I SQUELCH

B+ VOLTAGE

TM5820-357-35-I
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FRW
SI.PPL

CALIBRATION ->—-?( >pzz¢

IMC

4| E

[ MEGACYCLE CHANGE |

S205
REAR

S [ S

T203
(SEC WINDING) 3
- o
—
=
> SEE NOTE2
=
~
—
g S205
=3 FRONT
- 3
NOTES:

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

2.IN THE FIRST BAND SWITCH

POSITION (.5 TO IMC)T203 SEC

WINDING IS SHORT CIRCUITED.

3.ALL SWITCHES ARE VIEWED

FROM END OPPOSITE THE KNOB.

4. SWITCH SI07 IS SHOWN IN [MGC] POSITION.

5.CIRCUIT CONDITIONS ARE SHOWN FOR OPERATION

IN THE .5- TO I"MC RANGE.

ADDITIONAL

S —— A e U P PR — —  —  — CONTROLLED
[ 7 CIRCUITS
KILOCYCLE CHANGE / ADDITIONAL / c2si
— = — — —— —— — ————— CONTROLLED / 510 TO CONTROL GRID
7 7 CIRCUITS 8 2D RF AMPL
/ e s s i z20l - / — v202
8 r s207 THROUGH R22!
| / c233 | L
7 |3 . 2 |
$206 ] { = :
' |
| Zzzsz c333 I
| 71~ 8-50 5100 |
| |
| L J
S L. SN J
‘ 1
c3al
I 2
E206 -_czlza -1
IST RF AMPL
R20I o2
IMEG s
—VW\—e R205 R206
2,200
¢ I — ‘vw—o—'vw—l——
c227 l c2%0
c230
5i0 I s I IUF
c229 — [
R203<S ==
220 : IO"UF
R209
= 100 TO CATHODE (PIN2) c339
AMNV—> 2D RF AMPL L246 OIUF
J_+ v202 .5MH £
e TO CATHODES OF
SOUF
I » IST AND 5TH L
IF AMPLIFIERS =
(V501 AND V505)
|
TB 102 + 180 VOLTS
mza

FUNCTION il

sio7
REAR
SEE NOTE 4
R202
22K =
AN\
L c3a3

Figure 57. Antenna circuit and first rf amplifier,
simplified schematic diagram.
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[MEGACYCLE CHANGE | ADDITIONAL
i e s o e i e e e g e e i ) e e B e SR T e e - — — T — — —\— ——— — —— — CONTROLLED
\ 2D RF \ I \ CIRCUITS
\ oy \
\ 6BJ6 \ | KILOCYCLE CHANGE | ADDITIONAL | \\
FROM 5-T0 I-MC 4 5 X FY———————— CONTROLLED |
PLATE CIRCUIT N SIGNAL 7 \ | | ) 82092 TO GRID
IST RF AMPL - NOTE
vaol \ 8 ce! Regl === SRR \ | ' | \\ 8 CIRCUIT OF
A v 18K \ | IST MIXER
7 510 €8 | 2 \ v203
2 | z
1 : L.
= 3 6
R207 c254 L R210 |
s207 g IMEG 2000 T 47K I
| Z216(4-8MC) 5
| | z215 (2-amc)
€253 F = = l z214(1-
047UF I (1-2mc)
FROM R208 I |
Y =
CIRCUIT 22 o - L R2l2 \
JeE $R%o 2200 \
L \
\
\
FROM CATHODE  R203 \
OF IST RF
AMPL 100 \ 5 TO | MC
\
\
L24 k
6 c339
NOTES: .5MH OIUF \\
I. UNLESS OTHERWISE SHOWN, %6 GATHODIER Gt s210
RESISTORS ARE IN OHMS, \ST AND ST \
» & CAPACITORS ‘ARE IN UUF. (% ANPL = \ NOTE 2 chcSIBI"DOF
SWITCHES S209 AND S210 SHOW : | 8
ROUTING OF TUNED CIRCUIT OUTPUT V50l AND V505 2218(16-32MC) ——Q 2D MIXER
LEADS TO FIRST AND SECOND MIXER & \ V204
STAGES. Z217(8-16MC) —=0Op
3.SWITCHES ARE VIEWED FROM THE END
OPPOSITE THE KNOB. 5
1
+180V FROM PLATE
<«——CIRCUIT OF IST
MIXER V203

Figure 58. Second rf amplifier, simplified schematic diagram.

TM5820-357-35-3
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ADDITIONAL CONTROLLED

e e e e ot o S s St et i S s s Sl e ot e e s CIRCUITS
! /
-~ 74
IST MIXER e /
V203 X’
E208
nes z221 Z /
r— 1 s210 s210
AT LI | FRONT / REAR TO GRID CIRCUIT 20 MIXER
SWITCH S209 | / o vzo4
OF 2D RF | 2
AMPL CIRCUIT |
c3n_| 3 o
R213 3-124 |
IMEG I 4
|
= I =
- |
1 ¥ 4
_____ —_————
z218 z217
(16-32 MC)  (8-I6MC)
N J
Y
FROM PLATE CIRCUIT
OF 2D RF AMPL V202
\
_________ \_ _ __ __ADDITIONAL CONTROLLED
CIRCUITS
OUTPUT OF
IST CRYSTAL
OSCILLATOR
V4ol
L246 NOTES:
— .SMH == C339 I. UNLESS OTHERWISE SHOWN,
OIUF RESISTORS ARE IN' OHMS,
CAPACITORS ARE IN UUF.
OIUF = 2. SWITCH IS VIEWED FROM THE
END OPPOSITE THE KNOB.
$ 3. CIRCUIT CONDITIONS ARE SHOWN
FOR OPERATION IN THE .5-TO
+180V | FMC RANGE
FKigure 59. First mixer stage, simplified schematic diagram. TM5820-357-35-4
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FROM
2D IF AMPL
V502

455 KC

3D IF AMPL

6BJ6

V503

7

[N
(N
47

R516
| MEG

RSI7
330

4TH IF AMPL
V504

6BJ6 5

i
\00000)

]
o
hc
(4
~

——— —— — — —— ——" o—t—

e i i R S A i s i
W\rl

O
O

|
|
|
|
|

R528
2200

RS27
100K

R52I
3,900

R520
5,100

RSI
9l

;LF_LJ%
8]

(g

93 RsI8

0S 220

$504

+180V

R530
a7

|
AL ‘
T gttte s, | e o cowmoLomo
1l IIE £°| V505
M '
J §|I |
II 470KI
I w00 |
N |
I |
[ |
I I
I
I |
I |
| |
0 0 0 o |
8 |6 |4 |5 T
1 O S
$
R529
a7
———o,‘
S506
NOTES.

|
|
|
\
\
|
|
|

|.UNLESS OTHERWISE SHOWN,

RESISTORS ARE IN OHMS,

CAPACITORS ARE IN UUF.
2.SWITCHES ARE VIEWED FROM
THE END OPPOSITE THE KNOB.

\
.\_ _——_———_————e——— — — — —L —— — ADDITIONAL

Figure 60. Third and fourth if. amplifiers,
simplified schematic diagram.

BANDWIDTH

CONTROLLED
CIRCUITS

TM5820-357-35-12
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6TH l
i o X008 Iﬁlséglpl' = al TO DETECTOR
i | g o ] GARS ﬁﬁ | ANODE V507
—_—— IF AMPL © LYY Y 24 = 6
vs05 | |?|| 3 |ass k i{ === HH ol
R532 R533 1yl 10 — | H |
3 455KC IRR b il =
o 1 C524 ' 1 510 |
10 . th |=| = -047U Ll
s p— g{ I { = = | 11 |
I ” b 22K csoa-l‘ |l —[ ,4.,°| cs30 l__‘_z_}_‘fl_______J
| I [ 3 | oF 520 ] Il 1000 * K| { —» TO GRID OF AGC
I 1 3470;( JUF I 3 a1 J AMPL V809
—3 = I | =8 |
I 4 [AGc] = R53I |
I 1 THio2 lacg) 330 = = | | | J —» TO GRID OF IF CATHODE"
i - >
I gll | | I I FOLLOWER VSiI
I 1 I c525
I | jl | | Y.
| I l FROM AGC I T3
1 CIRCUIT AND | |
| I I 1
SWITCH
I J | $107 REAR :_ 08 96 04 05 ;1_; cse3 31523:
JAUF 1
8 ( 4 05 o7 e —_——t e -
| il 1 l TO_CATHODE CIRCUITS OF Stal | I
IST AND 2D RF AMPL <¢——@ = L
- SN S — V20! AND V202
| G s e e TO MI02 AND
Ri";oé V] t L [CARRIER LEVEL ADJ]
9 R537
SR534
kg g $a7
@&
@
L
$506 RI23
o .
———0a
$507
NOTES: \
I UNLESS OTHERWISE SHOWN, \
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF. \
2. SWITCHES ARE VIEWED FROM
THE END OPPOSITE THE KNOB. \ \
\ N
\ +i8ov \

T0 ADDITIONALU'TSA___________ _ o . . AN
CONTROLLED CIRC == TM5820-357-35-13

Figure 61. Fifth and sixth if. amplifiers,
simplified schematic diagram.
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AGC LINE

AGC AMPL
V509
6BJ6

AGC RECTIFIER
V510

cs43  (I72)12AU7

R556

FROM T505 C539

OF 5TH IF.
AMPL STAGE 455KC .-

RS5I
IMEG

NOTES:
l. UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

2. SWITCHES ARE VIEWED FROM
END OPPOSITE THE KNOB.

3. SWITGH S107 SHOWN IN POSITION.

THE

C544

UF I

<

-

AGC
TIME CONSTANT TUBE
Vv5il

(172) 12AU7

10546 lcsw

énssa
Si.2MEG

FUNCTION
SI07
FRONT
SEE NOTE 3

CARRIER
LEVEL

Mio2

IUF “T° IUF
b 2 TO
T BREAK-IN RELAY
k@ K602 TERM. 4
8 v (COIL)
] FROM
\ CR80! TERM. |
10
AGC \
LINE TBIO2
SI07
3 3 REAR
CRIOI & — SEE NOTE 3 \
- a.
DIV R202 TO GRID GIRCUIT OF
S IST RF AMPL
v20I

TO GRID CIRCUIT OF
2D RF AMPL
va202

TO GRID CIRCUIT OF
IST IF. AMPL

TO CATHODE OF

CARR-METER
ADJ

R537
15

$6TH IF. AMPL
V506

V501

TO GRID CIRCUIT OF
5TH IF. AMPL
V505

+180V

Figure 62. Agc circuits, simplified schematic diagram.

TM5820-357-35-16
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AF AMPL

V60l
(172) 12aU7

—

T60! NOTE 2
M 3

AUDIO SIGNAL

FROM POSITIVE -

PEAK LIMITER ——
V510

-+

OTHER AF
STAGES

"
l:l:

TO SQUELCH CIRCUIT NOTE 3
TO BREAK-IN CIRCUIT NOTE 3

[AUDIO RESPONSE |

+i80V

LOCAL
GAIN

AUDIO SIGNAL TO
GRID OF LOCAL AF
AMPL V602

o . _______sio2 L
- RIN RIO9 N /7
" L /
- RIIO - 1 Y
98 \ !
bl
Sis2 = /
FL602 8
9
R108 -~ |IN ouT|,- - J t
5 ~ 3500 CPS ~ ~
‘_‘VWVZ" K +—TOLow PASS FILTER :L- : 2 9 ',':'fgo
- }l 6002
- = 96 — =
RIOT7 . —
918 = =
g i
FL6OI
« - IN ouUT| .~
- v Qe a0 53
T BAND PASS FILTER |*
L . 6002 ke
= - o6 —
1

Figure 63. Af amplifier and filter network,

simplified schematic diagram.

AUDIO SIGNAL TO
—$ GRID OF LINE AF
AMPL V602

NOTES:

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

600-OHMS IMPEDANCE (Z)AS
MEASURED BETWEEN TERMINALS

3 AND 6. 10,000-OHMS IMPEDANCE (Z)
AS MEASURED BETWEEN TERMINALS | AND 2.

SQUELCH OR BREAK-IN CIRCUIT WHEN
ENERGIZED GROUNDS OUTPUT OF V6O0I.

SWITCH IS VIEWED FROM THE END
OPPOSITE THE KNOB.

SWITCH 8102 SHOWN IN POSITION.
TM5820-357-35-19



AUDIO SIGNAL
FROM AF
AMPL V60I

LINE AF AMPL
V602
(1/2)12AT7

LINE AF

OUTPUT
V604
6AK6

T603 NOTE 2

14-DB PAD

LINE
GAIN

RIO3 ¢
2,500 i

b
o+

NOTES:

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

2.IMPEDANCE (Z) BETWEEN TERMINALS 3 AND 6
IS 600 OHMS. IMPEDANCE (Z) BETWEEN
TERMINALS | AND 2 IS 10,000 OHMS.

3.5106 SHOWN IN POSITION.

4.SWITCHES ARE VIEWED FROM THE END OPPOSITE

THE KNOB.

Figure 64. Line audio channel, simplified schematic diagram.
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RIT
B RII9 BREAK IN
S106
2&’3 SEE NOTE 3
RII8
| 2,740
RI20 10-DB PAD
2f80 RI22
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788
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115 OR 230V AC
48-62 CPS
INPUT

POWER CABLE
ASSEMBLY
Cx-1358/U

RECTIFIER

VOLTAGE

230V_AC I ;IISVAC
ssol
—_ __Fuo 18
[ [POWER T
{Lyiod | |
P s b e
=<| € I
Ala
| ok T | e
§| N - -~ ol
|
<{ . I _T__{ | Fiol
¢le i i T | DC
| B - sl 208
<, € SEE
B ' B FI03 NOTE 3
i
|
[ ! SIS SR S |
TO
= J105
= REMOTE
CONTROL
PIN D

FUNCTION
SI07 NOTE 2

e

Figure 65. Power Supply PP-621/URR,
simplified schematic diagram.

26Z5W
R8OI :
47 295V D-C
200MA
o UNREGULATED
3 R803 cior ¥ REGULATOR
v IOUF
r 7] 47
) R804
8 a7 =
. 252V TO FILAMENT AND
RESEQER " HEATER CIRCUITS
2625W :'jofc
<
3/8A =
NOTES:

—» TO K60I

I. RESISTORS ARE IN OHMS.

2.0N-OFF CAM SWITCH IS MOUNTED

ON SI07 CONTROL SHAFT.

AND K602

SWITCH SI06
a TO KIOlI AND THRU

" SWITCH SIO7 REAR TO K602

TM5820-357-35-26
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Figure 66. Filament and oven-heater circuits,
simplified schematic diagram.



ANTENNA|INPUT

'a )
JI07 0 0 Ji108
UNBAL ANGED BALANCED
WHIP ~1 |125 oOHM
OUTPUT FROM
AF AMPL V60!
TO TERMINAL 3 T60I
A
I o~ BREAK IN
v @:L S106
4_2_1 Jio = —qs SEE NOTE 4
- e {0 )j TO RF SUBCHASSIS 3 3
= b—o ==
—f- JI09 " ! 5 5.l 2 REMOTE
* 0 T—~~— = 2?_|._! ‘ 4 CONTROL
= {Q_C' = o i - JI05
| 2 3 | o | |o(z I
RI26 < 1103
20K NE 48 BREAK-IN
2RO ANTENNA REL AY SQUELCH
RELAY K602 UEL
KIOI 5 [ 2
SQUELCH RELAY
= 25.2V AC TO KeOl
FILAMENT AND OVEN €———————— s
HEATER CIRCUIT
2 Tsol 5 OF 0
8 6 f- 13| [CINE_AUDIO]
IS/230v AC GREO! 2 ° 3 [FuncTion]
as 10
INPUT » 4 T~ a2 REAR [BRK-IN]
; o o % 3@ SEE NOTE 3
— +[1,5 %" o) T8IOI

NOTES:!
. SWITCH SEGMENTS OF SI0O7 AND SI06 ARE
NUMBERED FOR CLARIFICATION OF TEXT.
2. SWITCHES ARE VIEWED FROM THE END
OPPOSITE THE KNOB.
3. SWITCH SIO7 SHOWN IN POSITION.

4. SWITCH SIO6 SHOWN IN [OFF] POSITION.

Figure 67. Break-in circuit, simplified schematic diagram.
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SECOND VARIABLE IF. SLUG RACK
(3-2 MC)

FIRST VARIABLE IF. SLUG RACK
(9-18 MC)

“ FIRST IFE CAN RACK
II 32-POSITION
R
10-1 \\\\\\\ CRYSTAL OSClLLATO
\ I REDUCTION /

'x"" RF 6-POSITION

BAND SWITCHES

' GENEVA SYSTEM
8 OVERTRAVEL
. \ COUPLER
4 = 2-4 MC RF
g A »\\ SLUG RACK
8 ’
<

C
P

4-8 MC RF
SLUG RACK

8-16 MC RF
SLUG RACK

16-32 MC RF
SLUG RACK
OUTPUT
.5-1 MG RF
SLUG RACK
7 \ \ SLUG RACK
48. //(‘( 7 4 \
( 3 08 3 )
COUNTER { / : > P g
COUNTER ‘ b, O} ' 7 \
24 > EE .
2% < RY e ¢
STOP &\ 888 / e A DIFFERENTIAL NOTES:
N\ ; v I.NUMBERS ON GEARS INDICATE
5\\ / SN MC CHANGE NUMBER OF GEAR TEETH
5 A \\\\\\\\\\ NEUT T 2.LETTERS ON GEARS ARE FOR
A p’ 2) BIEFERENAL IDENTIFICATION PURPOSE ONLY.
% & 0 ve
& <> TURN
’ a0 STOP
KILOCYCLE 2
CHANGE MEGACYCLE TM5820-357-35-33
CHANGE

Figure 68. Tuning system, simplified diagram. 165



NOTE:

INSTRUCTIONS ARE GIVEN BELOW, IN STEP-BY-STEP SEQUENCE,FOR ATTACHING RADIO FRE- GABLE NO. |
%’ug_:ccv".é%c#o ug;:gguszg 8';5 END OF THE CABLE, RADIO FREQUENCY PLUG UG-88/U IS ’
CABLE BY FOLLOWING SAME PROCEDURE AS FOR FEMALE CON- RADIO FREQUENCY JACK UG-89/U RADIO FREQUENCY CABLE RG-58C/U RADIO FREQUENCY PLUG UG-88/U

NECTOR, EXCEPT THAT A MALE CONTACT AND PLUG BODY ARE SUBSTITUTED.

,|= 24 IN. MAX =.]

COMPLETED CABLE

ASSEMBLING RADIO FREQUENCY JACK IMI] M ==
FEMALE
UG-89/U NUT SLEEVE
CORTAGT JACK BODY
NUT
STEP STEP WITH SLEEVE IN PLAGE, COMB OUT
\ CUT END OF CABLE EVEN. 5 BRAID, FOLD BACK SMOOTH AS SHOWN,
AND TRIM 3/32"
CABLE
JAGKET \
| i B
I‘?’l " jar
STEP REMOVE OUTER JACKET 1/2"—DON'T STEP BARE GENTER GONDUGTOR V/8"— DON'T
2 NICK BRAID. 7 NICK CONDUCTOR.
1
BRAID ..i 9\‘
FEMALE CONTACT TIN CENTER CONDUCTOR OF CABLE. SLIP
_4: FEMALE CONTAGT IN PLACE AND SOLDER.
STEP PUSH BRAID BACK, AND REMOVE STEP S+ REMOVE EXCESS SOLDER. BE SURE CABLE
3 178" OF INSULATION AND CONDUCTOR. 8 = DIELECTRIC IS NOT HEATED EXCESSIVELY
AND SWOLLEN SO AS TO PREVENT DI-
-1 ELECTRIC ENTERING BODY.
JAGK BODY
PUSH INTO BODY AS FAR AS IT WILL GO.
STEP STEP S SLIDE NUT INTO BODY AND SCREW INTO
4 TAPER  BRAID. 9 Bl=0—— PLACE, WITH WRENCH, UNTIL MODERATELY
S TIGHT. HOLD CABLE AND SHELL
RIGIDLY AND ROTATE NUT.
STEP SLIDE SLEEVE OVER TAPERED BRAID. STEP
FIT INNER SHOULDER OF SLEEVE e ASSEMBLED GCONNECTOR.
5 SQUARELY AGAINST END OF JACKET.

TM5820-357-35-40

Figure 69. Assembly instructions for extension cable No. 1.
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1
NOTES: g(,
L. THE MULTI-CONDUCTOR EXTENSION CABLES ARE TO BE FABRICATED OF 3y
NO. I8 TO 22 GAGE SHIELDED, STRANDED WIRE FOR AUDIO CONDUCTORS ]
INDICATED BY {3, NO. 18 GAGE STRANDED WIRE FOR CONDUCTORS MARKED °, AND
NO. 22 GAGE STRANDED WIRE FOR ALL OTHER CONDUCTORS. INSULATION MUST BE [ AmPHENOL AMPHENOL |
RATED AT 600V. ~ 26-150 26-151 ~ ¢ ol ol o
2. CONNECTORS SHOWN VIEWED FROM REAR. COVERS TO BE USED WITH 2 \|4 cs) 8 10 12 |PIe Jéis| 2 10 8|6 4| 2
FEMALE CONNECTORS. AMPHENOL 86-834 COVER USED WITH 26-192 CONNECTOR.
13 kO O - —@ 0+ 0"
3. CABLES TO BE LACED WITH NO. 6 VINYLITE LACING CORD AS SHOWN IN 5 T
INSERT. |<§)57(9)|| uz;gs.
O— -8
4. MAXIMUM LENGTH OF ALL GABLES IS 24 IN. ¥ s \ y
5. CHECK CONTINUITY AFTER COMPLETING FABRICATION.
L
6. LABEL EXTENSION CABLES FOR IDENTIFICATION. X
7. NORMALLY, ONE EACH OF EXTENSION CABLES IS REQUIRED. IF VFO AND ’:‘(‘
CALIBRATION 0SC SUBCHASSIS ARE OPERATED OUTSIDE REGEIVER AT SAME TIME, 5
TWO NO.7 GABLES ARE NEEDED. CABLE NO.3
LOCK RUNNING
STITCH STITCH
N
[ |
AMPHENOL AMPHENOL
{ 2K ) 6 26-804 26-805 d)
| 3|5 7 J620 P120 7 5|13 1
a a
“o@- ‘@ On Lo
2 4 6 8% % 8 6 4 2
® Q Q0 0O
| ]
Q CABLE NO.4
L
A
N7
= e
e X 3 0 0|0 0lo|lo O O
AMPHENOL AMPHENOL
5(7|9 |3 15 0508 26507 5 3|0 97|85 3 1 [ . - ]
e o)y Oy 0% O O O O C,_)? 69(%& AMPHENOL AMPHENOL .2‘ o0
e 8 o 12° 1420 €0 2 10% 64 2 T oy el il K
a
® > 0 Q0 Q900000 130 “.46 O— PLE 1818 - 6u4 ‘.s
5 15
I 3 5 7 9 1 9 7 5 3
Q9999 9999
| |
CABLE NO.8 CABLE NO.5

Figure 70. Assembly instructions\for extension cables
No. 2 through 8.

A /e
:CBO 50}\ = .‘B:o
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P715 CABLE NO.7 JIs
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H
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AMPHENOL AMPHENOL
26-192 26-1059
il CABLE NO.2 J214
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REAR

J620 J6I19
SEE NOTE 5
© o 6 6 o EREX R
L ot 10 M 13 1415 RECTIFIER REGTIFIER
185V (55v) e o o
12K(TiK) AF AMPL ANDSOUELGH 1 3 5 7 1 3 5 7 9
ov VGOIA AND VEO! e ¢ © o ® 6@ 000
0 25.5VAC 280V AC
12VAC (I12V AC) K]
10(10)
AF_AMPL AND
LINE AF AMPL
V602A AND V602B
12AU7
J8i8
VOLTAGE 2 4 6 8 10 12
REGULATOR 5 ® 060 0 00
V605 o 13V AC (I3VAC) a 3 |.5
6082
2v v LOCAL AF % CALIBRATION OSCILLATOR 1 375 19
X eaxs -.4V (-28V) AND BUFFER AMPL ®© ®© 0 0 0
100K (I00K) 470K(470K) A I%'ABTVBOIG
SV(I00V) ov(25v)
® (30K) 1K (1K)
NC
LINE AF
oy OUTPUT
9700 120K V604 SEE NOTE 6
6AK6E
I3VAC(I3VAC) -.4V(89V)
2(.2) © (28K)
13VAC(I3VAC)

-6V (-8)
@ (1.
(1.TMEG) .
V70i
® (27K) 5749
MULTIVIBRATOR
V902
12AU7
VOLTAGE REFERENCE
TUBE
5651
FRONT
NOTES:
I UNLESS_GTHERWISE_ SHOWN, crom 4.UNLESS OTHERWISE NOTED,SET CONTROLS AS FOLLOWS:
CES ARE IN OHMS AND ARE MEASURED
SOCKET PIN TO GROUND. VOLTAGES ARE DC AND ARE SEY 3801 TO/115, VOLTS, AC; o
URED FROM SOCKET PIN TO GROUND Wi To [WED] ,[RF GAN] [COCAL GAW]
VTVM.(SUCH AS ELECTRONIC MULTIMETER T ~ FCT NN vol Y '
SSNS05/U. READINGS ARE THE SAME ON ALL To [iG], AND [BANDWIDTH] TO [BKC]
5.READING IN PARENTHESES ARE MADE WITH [SGUELCH] AT [ON
2. NC INDICATES NO CONNECTION. i
3. ©® INDICATES INFINITY. 6.READINGS IN PARENTHESES ARE MADE WITH AT [CAL)
Figure 71. Bottom deck, voltage and resistance measurements. TM5820-357-35-56
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( SEE NOTE 7)
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A-F SUBCHASSIS
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i i TB202
I %4% (SEE NOTE 8)
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(SEE NOTE 6)
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Figure 72. Terminal boards, voltage and resistance measurements.

REAR

200 150 9 o
19V AC [cao - 6.3V AC T 6.3V AC
12 0 REAR ° __'_L - s
19V AC 19.5V AC oV _@_ 6.3V AC
12 9
oV I ca3zr |} 1.2V
0 L402 =
162V oV
7.6V 175V
2,200 -m 9,500
7.2V
e '—m— 2,200
18402
CRYSTAL OSCILLATOR SUBCHASSIS
NOTES:
I.UNLESS OTHERWISE SHOWN,
RESISTANCES ARE IN OHMS AND ARE MEASURED
FROM BOARD TERMINAL TO GROUND WITH A
20,000 OHMS-PER-VOLT METER (SUCH AS
MULTIMETER TS-352/U).
VOLTAGES ARE DC AND ARE MEASURED FROM
BOARD TERMINAL TO GROUND WITH A VTVM
(SUCH AS ELECTRONIC MULTIMETER TS-505/U).
— 2.READINGS ARE THE SAME ON ALL BANDS.
G 3.0 INDICATES INFINITY.
» i 4.UNLESS OTHERWISE NOTED, SET CONTROLS AS FOLLOWS:
= oK SET S80I TO 115-VOLTS A-C,[FUNCTION] swiTcH To[AGd],
s prages AUDIO RESPONSE] SWITCH TO [MED], (RE GAIN]JCONTROL TO
ot rsse s [10),[COCAL GAIN] conTROL TO[iG), AND [BANDWIDTH
sy e SWITCH To[8Kg].
400K 190K 8.READINGS IN PARENTHESES ARE MADE WITH [FUNCTION
v SWITCH AT[SQUELCH].
Lid S.READINGS IN PARENTHESES ARE MADE WITH [LIMITER
[ rses M _T";’_ CONTROL AT[I0), OTHER READINGS ARE WITH [LIMITER

REAR

T8502

at[ig]or

7.NO VOLTAGE READINGS ARE TAKEN,ALL RESISTANCE
READINGS ARE MADE WHILE A 600-OHM LOUDSPEAKER

IS CONNECTED TO TERMINALS 6 AND 7

ON REAR PANEL.

8. TB202 IS LOCATED IN BACK OF TB20! IN LATER MODELS.

TM5820-357-35-37
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: TM5820-357-35-79
Figure 73. Mechanical tuning system, exploded view.
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Fifth if. amplifier V505 ---——-———————- 18
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