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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMeNT

Be careful when working on the 240-volt power sup
ply and the circuits connected to it, or on the 115/
230-volt alternating current line connections. Before
connecting the receiver to an ac source, be sure that
the chassis 1s connected to the same ground as the
a<: source.

RADIOACTIVE TUBES

Before handling or disposing of defective voltage
regulator tubes OA2WA and OA2WB refer to TB SIG
225. Radioactive Election Tube Handling.

DON'T TAKE CHANCES!
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CHAPTER 1

THEORY

Section I. INTRODUCTION

1. Scope

a. This manual covers field and depot
maintenance for Radio Receiver R-390A/
URR. It includes instructions appropriate
to third, fourth, and fifth echelons for
troubleshooting, testing, aligning, and re
pairing the receiver and replacing main
tenance parts. It also lists tools, materials,
and test equipment for third, fourth, and
fifth echelon maintenance. Detailed func
tions of the equipment are covered in the
theory section.

b. The complete technical manual for
this equipment includes four other publica...
tions: TM 11-5820-358-10, TM 11-5820
358-20, TM 11-5820-358-20P, and TM 11
5820-358-35P.

c. Forward comments concerning this
manual 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 par
agraph 2, TM 11-5820-358-10.

d. Refer to DA Pamphlet 310-4 to de
termine what changes to or revisions of
this publication are current.

2. Internal Differences in Models

During production of the receiver, sev
eral changes were made in the equipment.
Each of these changes is shown on the re
ceiver by means of a modification (MOD)
n u m b e r stamped on the affected sub
chassis. These MOD numbers are used in
this. manual to indicate equipment re
visions.

a. Use of MOD Numbers. E qui p men t
modifications listed in c (below) show the
modified subchassis or part and the MOD
number used on various order numbers.
A MOD number higher than 1 indicates
that all earlier modifications have also
been performed.

b. MOD Numbers on Parts. Some re
ceivers may have a MOD number stamped
on a part rather than on a subchassis.
For example, a MOD number is stamped
on the shielding cans of tuned-circuit as
semblies Z201-1 and Z201-2 in some re
ceivers. This indicates that a modification
has been made to the part; it is not a
subchassis modification.

c. Equipment Modification Chart.

MOD numbers

Modifications

Pin 7, V201, connected to ground instead
of to pin 2.

C275 changed from 5,000 uuf to 3,300uuf.
C612, 68 uuf, added in parallel with R601.
C257, 47 uuf, added in parallel with C227.
Series network of C256, 0.1 uf, and R235,

47 ohms, inserted between terminal 1 of
HR202 and ground.

C232-1 and C232-2 changed from 2,400
uuf to 1,500 uuf.

Suppressor E213 added between contact
9 of S204 front and junction of E208,
R233, and C255.

C507 and C516 changed from selected
value to 51 uuf.

Subchassis or part
bearing MOD No.

Rf

Rf
Af
Rf
Rf

Z201-1,
Z201-2
Rf

If.

Orders No.
14 21 4-Phila-51,
375-Phila·54, and

08719-Phila-55

2

2
1
4
3

1

5

Order No.
363-Phila-54

1

1
1
2
2

3

2

3



MOD numbers

Subchass is or part Orders No.
Mod itications

bearing MOD No. 14214-Phila-51, Order No.
375 -Phila-54. and 363-Phila-54
08719-Phila-55

C508 through C510 and C513 through C515 If. 1
changed from selected values to 82 uuf
(para 64).

Trimmer capacitors C564 through C571 If. 2 1
added (fig. 15) (e below).

R504 changed from 1,000 to 560 ohms. If. 2 1
If. transformers T502 through T503 stag- If. 1

ger-tuned at factory a

B+ fuses (f below).

a This was also done to receivers on Order No. 08719-Phila-55 with serial numbers 600 and higher.

d. Modifications to Receivers Bearing
Order No. 14-Phila-56. All of the mod
ifications listed in c above were made to
receivers bearing Order No. 14-Phila-56;
however, MOD numbers were stamped only
on tuned-circuit assemblies Z201-1 and
Z201-2. For identification, the order num
ber has been stamped on each subchassis.

e. Alternate- Type Filters in Some Re
ceivers Bearing Order No. 14-Phila-56.
Some receivers bearing Order No. 14
Phila-56 have 8- and 16-kilocycle (kc)
mechanical filters, FL504 and FL505 (fig.
38), that require a decreased amount of
tuning capacitance across their inputs and
outputs. In these receivers, capacitors
C515 (82 micromicrofarad (uuf) ) and C516
(51. uuf) (fig. 38) are not connected to the
output terminals of the filters; instead,
both capacitor leads are attached to ground

lugs on the filter mounting screws. In ad
dition, capacitors C507 (51 uuf) and C508
(8 uuf) are not connected to the input termi
nals of the filters; instead, both capacitor
leads are attached to ground lugs on a
shield underneath the intermediate fre
quency (if.) chassis. These capacitors are
available when filters requiring the full
amount of tuning capacitance are installed
in the receiver. Capacitors C564, C565,
C570, and C571 remain in the circuits.

f. B+ Fuses. Receivers bearing Order
No. 14-Phila-56, serial numbers 2683 and
above, and Order No. 14385- Phila-58 have
two additional fuses (fig. 87) for B+ circuit
protection. Fuse FI02 is located in the B+
line between pin 5 of plug P111 and pin 5
of plug PU9. Fuse F103 is located in the
B+ line leading from pin 2 of plug PU9.

Section II. SIMPLIFIED THEORY OF RECEIVER

3. General

a. Radio Receiver R-390AjURR pro
vides reception of continuous wave (cw),
modulated continuous-wave (mcw) , and
a mp lit u de-modulation (am.) (including
single:-sideband (ssb» signals over a con
tinuous frequency range of 0.5 to 32 meg
aoycles (mc). The receiver is a super,..
heteroQyne type with multiple frequency
conver~ion. D ou b I e conversion is used
when the receiver operates from 8 to 32
me and triple conversion from 0.5 to 8 mc.

b. Linear tuning allows constant fre
quenc~ spread throughout the range. Tun-
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ing is accomplished by the movement of
powdered-iron cores in the radiofrequency
(rf) and variable intermediate frequency
coils at a rate controlled by a mechanical
arrangement of gears, shafts, and cams.

4. Block Diagram of Receiver
(fig. 85)

a. Rf signals are fed into the receiver
either by a balanced two-wire antenna such
as a doublet,> or by an unbalanced antenna
such as a whip or random-length wire an
tenna. Antenna relay KIOI disconnects and
grounds the antenna during standby, cali
bration or break-in operation. When KIOl



is not energized, the balanced antenna is
connected to the input of one of the antenna
transformers, T20l through T206, which is
selected by the MEGACYCLE CHANGE
control. The transformers are tuned by the
kilocycle CHANGE and/or the MEGA
CYCLE CHANGE tuning controls. The out
put of the antenna transformers is fed into
rf amplifier V20l. The signal from the
unbalanced antenna is fed directly to rf
amplifier V20l.

b. The calibration circuit, consisting of
calibration oscillator V205A, 100-kc mul
tivibrator V206, and 100-kc cathode fol
lower V205B, injects 100-kc markers into
the input circuit of rf amplifier V20l.
When the FUNCTION switch is in the CAL
position, B+ is connected to the calibration
circuit.

c. Rf amplifier V20l amplifies the sig
nals from the antenna before they are fed
to first mixer V202. One of the six tuned
rf circuits, depending on frequency, is
selected by the MEGACYCLE CHANGE
control. The tuned rf circuits are adjusted
by the KILOCYCLE CHANGE and/or the
MEGACYCLE CHANGE controls.

d. Received signals from 0.5 to 8 me are
coupled from rf amplifier V20l and fed into
the input circuit of first mixer V202. The
8- to 32-mc signals from V20l are
switched around the first mixer and fed
directly into second mixer V203. When the
receiver is operated between 0.5 and 8 me,
the first mixer mixes the rf signals with a
17-me signal from first crystal oscillator
V207. The output (sum) frequency is the
first variable if. signal; its frequency
varies from 17.5 to 25 me. Tuned circuit
Z2l3 is a triple-tuned device that is tuned
as the MEGACYCLE CHANGE and the
KILOCYCLE CHANGE controls are oper
ated.

e. The output frequency of second crys
tal oscillator V40l is fed into second mixer
V203. As the MEGACYCLE CHANGE con
trol is operated, it changes the output
frequency of V40l so that the frequency
difference between the output of V40l and
the received signaHs always between 3 and
2 me. This is the second variable if. signal.
When the receiver is tuned between 0.5

and 0.999 me, V401 feeds a 2l-mc signal
into V203. When the receiver is tuned be
tween 1 and 1.999 me, V401 feeds a2l-mc
signal into V203. The output frequency of
V203 varies downward from 3 to 2 me, ex
cept on the 0.5- to I-me band, where the
output frequencY of V203 varies between
2.5 and 2 me. A set of coils Z2l6, tunes
the output of V203 as the KILOCYCLE
CHANGE control is operated.

£. The 3- to 2-mc output of the second
mixer is fed through Z2l6 to third mixer
V204 where it is mixed with a continuously
variable signal (3.455 to 2.455 me) from
variable-frequency oscillator V701. This
precision oscillator is tuned by the KILO
CYCLE CHANGE control. The output of
V204 is fed to tuned circuit T208 and is a
fixed frequency of 455 kc. This is the third
if. signal.

g. The 455-kc third if. signal is fed into
or around 455-kc crystal filter Y501, as de
termined by the setting of the BANDWIDTH
control. When this control is turned to .1
or 1, the 455-kc signal is fed through crys
tal filter Y50l. In all other positions, the
455-kc signal is bypassed around the crys
tal filter and applied to first if. amplifier
V501. The output of V50l is fed into one
of four mechanical filters (FL502 through
FL505) s e 1e c ted by the BANDWIDTH
switch. The output from the selected filter
is fed successively through the second,
third, and fourth if. amplifiers (V502,
V503, and V504, respectively).

h. The output of fourth if. amplifier
V504 is fed into detector V506B. The au
diofrequency (at) output from V506B is fed
to limiter V507.

i. Beat-frequency oscillator (bfo) V505
generates and feeds variable-frequency
s i g n a 1s (452 to 458 kc) to detector
V506B. The resultant beat frequency is
adjustable continuously from 0 to 3,000
cycles per second (cps). Setting the BFO
switch to the ON position applies B+ to the
bfo.

j. The audio output from limiter V507
is fed to first af amplifier V601A. This
stage amplifies the au d i 0 signal and
passes it through or around 800-cps band
pass filter FL601, depending on the set
ting of the AUDIO RESPONSE switch. The
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audio signal is then fed to af cathode fol
lower V601B. This stage feeds the audio
signals to the local and line audio chan
nels. The local audio channel consists of
local af amplifier. V602A and local af
output tube V603. This audio source is
used for 600-ohm headsets and loudspeak
ers. The line audio channel is similar to
the local audio channel, consisting of line
af amplifier V602B and line af output tube
V604B. This output matches a balanced
600-ohm line.

k. TIle if. signals (455 kc) at the input
to fourth if. amplifier V504 are also fed
to if. cathode follower V509B. This
stage provides a 50-ohm source of 455
kc signals for use with a frequency
shift converter for teletypewriter opera
tion. Tube V509B also fee d s 455-kc
signals to automatic gain control (agc) if.
amplifier V508. This stage amplifies the
455-kc signal and feeds it to agc rectifier
V509A. The rectified output is proportional

to the average amplitude of the if. signal.
This agc bias is fed to the control grid
circuits of V201 through V204 and V5it1
through V503. Agc time-constant tube

.V506A provides agc time constants of
various durations when the AGC switch is
set to its various positions.

1. The B+ supply for the receiver is pow
ered by a source of 115 or 230 volts alter
nating current (ac) at 48 to 62 cps. The
ac power is rectified by V801 and V802.
A direct-current (dc) source regulated at
150 volts is provided by voltage regulator
V605. This vol tag e is supplied to the
screen grids of V207, V40l, and V70l.
m. When proper connections are made

to the BRK IN terminal of TBI03 (TM 11
5820-358-20), and the BREAK-IN switch
is at ON, a radio transmitter can be used
in break-in operation with the receiver.
Break-in relay K601 dis con n e c t sand
grounds the antenna, and it also grounds
the audio signal in the receiver.

Section III. S1AGE ANALYSIS

5. General
Radio Receiver R-390A/URR consists of

a main frame and six subchassis. These
are the rf subchassis, variable-frequency
oscillator (vfo) subchassis, crystal-oscil
lator subchassis, if. subchassis, af sub
chassis, and the power-supply subchassis.

6. Antenna Circuit
(fig. 1 and 2)

The antenna circuit matches antennas of
various characteristics to rf amplifier
V201.

a. The BALANCED ANTENNA con
nector, JI04, has a characteristic imped
ance of 125 ohms. Two-wire antenna
systems, such as doublets with either 50
ohm twisted pair or coaxial transmission
lines or with 50- 200-ohm twin-lead trans
missions lines, may be used without seri
ous mismatCh. Long wire antennas may
also be used if one side of JI04 is con
nected to ground. The UNBALANCED
ANTENNA connector, JI03, is used for
Whip, long-wire, random-length, and
single-wire antennas.

6

b. Antenna relay KI0l grounds the un
balanced or balanced antenna inputs from
.J104 or JI03 and opens the antenna coil
circuits during standby, calibration, or
break-in operation. Relay KI0IA opens the
ant e n n a coil primary circuits through
switches 8201 and 8202. RelayKI0IB opens
the antenna coil secondary circuits through
switch 8205, for single-wire antenna sys
tems. Resistor R121 drains static charges
that may accumulate on a sin g 1e-wire
antenna during mobile operation. Neon
lamp Il03 fires and shorts R121 whenever
the rf potential at JI03 exceeds 80 to 90
volts.

c. Figure 2 shows rf band switches 8201
through 8205 in the 0.5- to I-mcpositions.
This corresponds to frequency indicator
setting of 00. The two-wire antenna signals
are fed through 8201 and 8202 to the coil
corresponding to the frequency indicator
setting. The two-wire antenna is balanced
across p rim a r y L212 of antenna trans
~ormer T201 by series-connected capac
itors C201A and C202. Capacitor C201A
permits adjustment of the balance. When a
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I I
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W
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NOTE: RI21 I
ANTENNA RELAY • 220K I
KIOI SHOWN IN I I
RECEIVE POSITION I I 103 I

I=-=-L ~_J

Figure 1. A ntenna relay circuit, simplified schematic diagram.

single-wire antenna is used, connection is
made to the appropriate coil through S205.
Capacitor coupling through C204 prOVides
good signal transfer between the antenna
and coil for a wide variety of antennas.

d. Capacitor C20lB is used during align
ment. ANT TRIM capacitor C225 is used
to obtain maximum signal transfer from
the antenna to the input of the receiver.
Capacitor C203 is also connected across
L2l3 in parallel with C20lB and C225. This
provides the additional capacitance neces
sary to tune L2l3 to resonance at the cor
rect frequency. The individual sections of
C225 are switched by S203 front and rear
(fig. 2) from parallel to series or out of the
circuit, depending on the frequency to
which the receiver is tuned. The chart in
paragraph 30 e lists the de tail s of the
switching scheme.

e. The rotor of the rear section of switch
8204 shorts adjacent secondary winding
T203; this prevents transformer inter
action. Paragraph 30d lists the short-cir
cuit switching scheme. The front section
of S204 selects the proper antenna trans
former and connects it to V20l through
R233 and C255. Resistor R233 and capac
itor C255 add to the negative bias from the
agc line at the control grid of V201 when
extremely strong signals cause grid cur-

rent to flow. Test point E208 is used for
test and alignment purposes. Resistors
R20l and R234 in combination with capac
itor C226 form a time-constant circuit
feeding agc voltage to the control grid of
V20l. Par as it i c suppressor E2l3 was
added in some models (para 2c).

7. Rf Amplifier V201
(fig. 2 and 3)

The antenna signals are amplified by
V201. The rf amplifier also prevents radi
ation by the antenna of the various signals
generated by the oscillators in the re
ceiver.

a. When the FUNCTION switch is on
AGC, the grid circuit is returned to ground
through the antenna coils and agc line.
When the FUNCTION switch is on MGC
(fig. 89), the grid circuit is returned
directly to ground. The antenna signals
from the front section of switch S204 are
fed through the grid-leak network of R233
and C255 to the control grid of V202. The
l-uuf capacitor C228 couples 100-kc
marker signals into the grid circuit when
the FUNCTION switch is on CAL. Sup
pressor E2l3 was added on certain models

- (para 2) to eliminate parasitic oscillations.
b. Cathode bias is provided by resistor

7
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Figure £. RF band switches S£Ol through S£05, simplified schematic diagram.



R202 and RF GAIN control R103. This con
trol adjusts the cathode bias and, conse
quently, the gain of rf amplifier V201. RF
GAIN control R103, bypassed by C103, is
tied into the cathode circuit by the RF
GAIN jumper on terminals 1 and 2 of
TB102. This jumper (TM 11-5820-358-10)
can be removed and are mot e rf gain
control can be used. Capacitor C227 by
passes the cathode to ground to prevent
cathode circuit degeneration. Capacitor
C257 is added in parallel with capacitor
C227 on some models (para 2) for effective
rf bypassing.

c. Plate and screen grid voltage is ob
tained from the switched rf-if. B+ line
through rf choke L209 bypassed by C308.
Voltage for the screen grid is applied from
the junction of voltage divider resistors
R204 and R203; Capacitor C229 keeps the
screen grid at rf ground potential. Plate
voltage for V201 is fed through the de
coupling network of R205 and C248, tuned·
circuit L224-1 of Z201-1 (for frequencies
between 0.5 and 1 mc), contacts 11 and 9
of 8206, and parasitic oscillation sup
pressor E212.

d. 8witch section 8206 of the rf band
switch selects one of six tuned circuits,
Z201-1 through Z201-6 (fig. 3 and 89). The
coils are permeability tuned by ferrite
slugs inserted into the coils by the KILO
CYCLE CHANGE and/or the MEGA
CYCLE CHANGE controls. The variable
and fixed capacitors in Z201-1 and Z201-2
resonate with the coils and tune the plate
circuit of V201 and the control grid cir
cuit of V202 over the 0.5- to I-megacycle
range. Capacitor C254 couples the signal
from Z201-1 to Z201-2. Tuned circuit
Z201-2 is similar to Z201-1 except that
capacitor C276 is connected across L224-2
(externally) to compensate for the plate
capacitance of V201. The control grid cir
cuit of first mixer V202 is connected at the
junction of series-connected capacitor
C23I-2 and C232-2, to minimize the
loading of Z201-2 by first mixer V202. The
desired tuned circuit (Z201-2 through
Z206-2) is selected by MEGACYCLE
CHANGE switch section 8207, and the
signal is fed through parasitic oscillation
suppressor resistor R208 to the first

mixer control grid (V202). Test point
E209 is used for testing and alignment.

8. First Mixer V202
(fig. 4)

First mixer V202 mixes the 0 ..5- to 8
mc signals from rf amplifier V201 with a
17-mc signal from first crystal oscillator
V207. This develops the first variable if.;
its range is from 17.5 to 25 mc.

a. The grid circuit of V202 is returned
to ground through grid resistor R231, the
decoupling network of R232 and capacitors
C273 and C284, and rf choke L208, and
then t h r 0 ugh the agc circuit when the
FUNCTION switch is onAGC, and to ground
when the FUNCTION switch is on MGC.
Resistor R208 is a parasitic oscillation
suppressor. Test point E209 is provided
for testing and alignment. Cathode bias for
V202 is developed by R209 and C277. The
17-mc signal from V207 is injected into
the mixer stage through L231. Plate volt
age for V202 is fed from the switched rf
if. B+ line through rf choke coil L209 by
passed by C308, the decoupling networkof
R212 and C280, and L232-1 of Z213-1.

b. The cathode of V202 receives a fixed
17-mc signal, while the control grid re
ceives signals within the range of 0.5 to
8 mc. The plate circuit is tuned to the sum
of these two inputs (17.5 to 25 mc). Tuned
circuits Z213-1, Z213-2, and Z213-3, to
gether with coupling capacitors C281 and
C282, form a triple-tuned circuit. Trim
mer capacitors C283-1, C283-2, and
C283-3, coils L232-1, L232-2, and L232-3,
and fixed capacitors C318, C329, and C334
across their respective coil assemblies
form the tuned circuits.

c. The rear section of switch 8208 shorts
the output of tuned circuits Z213-3 to
ground and opens the +150-volt regulated
power source to the first crystal-oscil
lator screen grid when the receiver is
tuned above 8 mc. The front section of
switch 8208 feeds the 17.5- to 25-mc signal
from Z2Is'-3 to V203 through coupling ca
pacitor C226 and parasitic oscillation
suppressor R214 when the receiver is
tuned to between 0.5 and 8 mc. Test point
E2I0 is prOVided for testing and align
ment.

9
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Figure 3. Rf amplifier VeOl, simplified schematic diagram.

9. First Crystal Oscillator V207
(fig. 4 and 5)

First crystal oscillator V207 generates
a 17-mc crystal-controlled signal for
cathode injection into first mixer V202.
This stage is operative only between 0.5
and 8 mc.

a. Crystal Y201 is contained in crystal
oven HR202 and. maintained at a tempera
ture between 72 0 and 780 C. Resistor R207
is the grid resistor. Capacitors C324 and
C325 form an approximately 10-to-1 feed
back voltage divider for maintaining os
cillation. Coil L201 provides a large im
pedance at 17 mc while maintaining the
cathode of V207 at dc ground potential.

b. Plate voltage is supplied from the rf
if. B+ line through the decoupling network

of R211 and C328, and L230 of T207. The
plate load consists of L230 and C327, res
onant to 17 mc. The screen grid voltage
for V207 is applied through switch contacts
7 and 6 of 8208 rear and voltage-dropping
resistor R210. Capacitor C326 keeps the
screen grid at rf ground potential. 8witch
8208 rear removes the screen grid voltage
from V207 when the receiver is tuned
above 8 mc. Capacitor C275 keeps the
+150-volt regulated dc line at rf ground
potential.

c. The 17-mc signal is developed across
coil L231 (secondary winding of T207). This
coil is in the dc cathode path for first mixer
V202, and feeds the 17-mc signal to the
cathode of V202.

10
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10. Second Mixer V203
(fig. 6)

Second mixer V203 receives 17.5- to 25
mc signals on the control grid from first
mixer V202 when the receiver is tuned
from 0.5 to 8 mc, and 8- to 32-mc signals
from rf amplifier V201 when the receiver
is tuned from 8 to 32 mc.

a. Signals are coupled to the grid of
V203 through C286 and parasitic oscilla
tion suppressor R214. The grid circuit is
returned to ground through resistor R214,
grid resistor R213, the decoupling net
work that consists of R206 and C319, and
the agc circuit. Agc bias is fed to the con
trol grid when the FUNCTION switch is on
the AGC position, and the agc line is
grounded when the FUNCTION switch is
set to MGC. Cathode bias is provided by
R215 and C287. Transformer T401 couples
one of 32 frequencies into the cathode of
V203. Plate voltage for second mixer V203,
is obtained from the switched rf-if. B+ line,
through rf choke coil L209, the plate de
coupling network of C308, R216, and C288,
and coil L233-1. Test point E210 is pro
vided for testing and alignment.

b. Triple-tuned circuits Z216-1, Z216
2, and Z216-3 are tuned by the KILOCYCLE
CHANGE control to the difference between
the incoming control grid and cathode sig
nals. These three tuned c i r cui t s are
coupled by C289 and C290. Variable capac
itors C291-1, C291-2, and C291-3 are used
for alignment purposes. Test point E211
is used for testing and alignment, and
R230 is a parasitic oscillation suppressor.
The injection signal from V401 and the
signal on second mixer grid V203 pro
duce a difference frequency between 3 and
2 mc. This differences frequency is the
second variable if. Agc bias is fed to the
control grid of third mixer V304 through
the agc filter network consisting of R217
and C297, L233-:3, and parasitic oscilla
tion suppressor R230 to the control grid
of third mixer V304.

n. Second Crystal Oscillator V401
(fig. 7)

Second crystal' oscillator V401 is a
modified Colpitts oscillator that generate5

and feeds one of 32 frequencies to second
mixer V203. The MEGACYCLE CHANGE
control drives two 32-contact switches.
These switches select certain crystals and
resonant plate circuits for the oscillator.
The plate circuit of V401 is tuned to the
fundamental, second, or third harmonic
of the crystal selected. The exact fre
quencies and the switching scheme are
shown in figure 8. f,. total of 15 crystals
is used to produce 32 frequency selections.

a. Each crystal, Y401 through Y415 is
switched between the control grid of V401
and ground by MEGACYCLE CHANGE
switch S401. Grid resistor R404 and
series capacitors C408 and C409 form an
approximately 10-to-l vo I t age divider
across the grid circuit. The cathode is
connected at the junction of these two
capacitors, and is maintained above rf
ground by rf choke coil UOI. The screen
grid of V401 is held at rf ground potential
by feedback capacitor C41 O. Test point
E402 provides a convenient test point for
checking the grid voltage of the oscillator
stage.

b. Plate voltage is supplied from the
rf-if. B+ line through the decoupling net
work consistingofC413, R407, C412, R406,
and C411, and L403 of T401. Screen grid
voltage is applied through the decoupling
network consisting of C401, R405, and
C410.

c. The output of the oscillator is in
ductively coupled to U04. This coil is
in the cathode circuit of second mixer
V203 and feeds the oscillator signal to
the cathode of V203.

12. Third Mixer V204
(fig. 9)

Third mixer V204 heterodynes the 3
to 2-mc output signals from second mixer
V203 with the output of variable frequency
oscillator V701. The frequency range of
V701 is 3.455 to 2.455 mc. The resultant
fixed third intermediate frequency of 455
kc is the difference between the two input
signals.

a. The 3.2 mc signal from mixer V203
is coupled through parasitic oscillation
suppressor R230 to the control grid of

13
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Figure 6. Second mixer V203, simplified schematic diagram.
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Figure 7. Second crystal oscillator V401, simplified schematic diagram.

V204. The cathode of V204 is fed with
variable-frequency oscillator s i g n a I s
from V701 through the secondary Winding
of T70l. Cathode bias is provided by R218
and C298. Plate voltage for the circuit
is furnished from the switched rf-if. B+
line through rf filter choke L209, the
voltage-dropping and decoupling network
consisting of C308, R219, and C307 and
the primary of T208.

b. As the receiver input frequency in
creases, the second variable intermediate
frequency fed to the grid of V204 de
creases, and the vfo signal fed to the
cathode likewise decreases. The rate of
change of these two signal sources is such
that the plate circuit at all times is tuned
to a constant difference frequency of 455
kc. Coil L234 is tuned to approximately
455 kc by fixed capacitor C299. Adjustment
to exactly 455 kc is made with the
powdered-iron slug in the coil. Secondary
coil L235, of T208, is center-tapped. The
signals across the two halves are 180 0 out
bf phase with each other and are fed to the
input circuit of first if. amplifier stage
V501.

13. Varia ble-Frequency Osci Ilotor V701
(fig. 10)

Variable-frequency oscillator V701 gen
erates the signals fed to the cathode cir
cuit of third mixer V204. The frequency
range of V701 is precisely 3.455 to 2.455
mc. The frequency-determining elements
of this circuit are contained in oven HR701,
which operates when the OVENS switch
on the rear panel is in the ON position
(fig. 90).

a. The variable-frequency oscillator is
an electron-coupled Hartley oscillator.
The screen grid acts as the plate of an
equivalent triode oscillator circuit. A
powdered-iron slug in coil L702 is moved
in the coil by the operation of the KILO
CYCLE CHANGE control. Coils L701 and
L702 with capacitors C701, C702, and
C703 form the frequency-determining cir
cuit. Capacitor C704 and resistor R701
develop grid-leak bias on the control grid
of this tube.

b. Screen grid voltage for V701 is ob
tained from the -±-150-volt regulated line
and is fed through the voltage-dropping

15
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and decoupling network consisting of C714
and R702. Capacitor C705 is the feedback
capacitor to the grid tank circuit. The
plate voltage for V701 is supplied from the
rf-if. B+ line through the plate decoupling
network consisting of C707, R703, and
C708, and the primary winding of T701.

c. The plate circuit of V701 consists
of tuned circuit 2702 which includes the
primary of T701 and variable capacitor
C706. The secondary coil of T701 and
capacitor C709 are shunted by R704. This
resistor, broadens the response over the
range of 3.455' to 2.455 kc SG that the out
put voltage injected into the cathode of
the third mixer is essentially constant in
amplitude over the frequency range. The
Ol,ltput of the secondary of T701 is fed
through the combination of R218 and C298
to the cathode of third mixer V204.

d. Coil L701 is tunable, and is the end
point adjustment. This adjustment is made
at the factory to provide the complete
frequency range ofprecisely 3.455 to 2.455
me with exactly 10 turns of the vfo tuning
shaft. The adjustment of L701 can be used
to restore the 3.455- to 2.455-mc tuning
range (para 81) if circuit aging causes

the I-me frequency coverage to change
appreciably.

14. Crystal Filter
(fig. 11)

The crystal filter is used to obtain if.
selectivities of 0.1 and 1 kc. When the
BANDWIDTH switch is set to .1 or 1, this
filter is connected between the output of
third mixer V204 and the input to first if.
amplifier V501.

a. The 455-kc output signal is coupled
from third mixer transformer T208 to
crystal filter 2501. The crystal passes
only those signals at or very close to 455
kc. Crystal holder and stray capacitances
are neutralized by adjusting C520. Coil
L503 and capacitor C524 are tuned to 455
kc.

b. When the BANDWIDTH s wit chis
turned to .1, the crystal circuit is loaded
by C503 in series with the combination
of R502 in parallel with the series com
bination of C501 and R503. The exact value
of R503 is chosen between 560 and 2,700
ohms, to provide a bandwidth of 0.1 kc.
When the BANDWIDTH switch is turned

17
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to 1, C501 and R503 are removed from
the circuit, and the bandpass is increased
to 1 kc. The value of resistor R502 is
selected between 33K and 68K to provide
a bandwidth of 1 kc. When the BANDWIDTH
switch is turned to 2, 4, 8, or 16, T208 is
coupled directly to the control grid of
V501 through capacitor C501 removing the
crystal from the circuit. Details of selec
tion for 2-, 4-, 8-, and 16-kc bandwidths
are given in paragraph 15. Agc bias is fed
through the agc filter combination of R501
and C502, and L503 to the control grid,
pin 1, of first if. amplifier V501.

15. First If. Amplifier V501 and Mechanical
Fi hers

(fig. 12)

First if. amplifier V501 amplifies the
455-kc if. signals from crystal filter Z501.

a. The control grid of V501 is returned
to the agc line through the crystal filter
circuit (fig. 11). The cathode circuit re
turns to ground through cathode biasing
resistor R504, if. choke coil L501, and
RF GAIN control RI03. Capacitors C505
and C504 bypass if. signals to ground. The
screen grid is connected to the junction of
R505 and R506, part of a voltage-divider
network, consisting of R506, R505, and
the cathode ground return circuit. Capac
itor C506 bypasses the screen grid. Plate
voltage is obtained through rf choke coil
L505 and the decoupling network consist
ing of R508 and C511. Voltage for the
plate and screen circuits is supplied by
the switched rf-if. B+ line.

b. Four mechanical filters are coupled
to the shunt-fed plate circuit of V501
through coupling capacitor C553 and
BANDWIDTH switches 8502 and 8503. In
some later production models of the re
ceiver (para 2), variable trimmer capac
itors were added across the input and out
put circuits of the mechanical filters to
improve their tuning (fig. 15). When the
BANDWIDTH switch is turned to .1, 1, or
2, 2-kc mechanical filter FL502 is
switched into the circuit. The 4, 8, and
16 positions of the BANDWIDTH switch
use FL503 through FL505, respectively.
The bandpass of the if. amplifiers; and

therefore of the entire receiver, is deter
mined by the selection of one of the six
s wit c h positions of the BANDWIDTH
switch. The very narrow bandwidth 0.1
kc and 1 kc positions of this switch also
incorporate the crystal filter (para 14)
into the first if. amplifier circuit. 8witch
8502 (front) connects the plate circuit of
V501 to the input of the appropriate mech
anical filter, and 8503 (front) connects
the output of the appropriate filter to the
control grid circuit of second if. amplifier
V502. 8witches 8502 (rear) and 8503 (rear)
short-circuit the input and output termi
nals of the unused mechanical filters.
Capacitors C507 through C510 and C513
through C516 resonate the input and out
put coils to prevent stray coupling in the
unused filters to achieve proper gain and
bandpass.

16. Mechanical If. Filters

a. Magnetostriction is that property of
certain materials that causes them to
lengthen or shorten when they are in a
magnetic field. Mechanical filters of the
magnetostrictive type are capable of pro
ducing almost ideal bandpass characteris
tics. Figure 13 shows the bandpass curves
of the mechanical filters used in the re
ceiver. The flatter the top and the steeper
the sides of the bandpass curve, the better
the filter. B, figure 14 shows a compari
son between the frequency response curves
of a mechanical filter and a conventional
tuned circuit.

b. A, figure 14 illustrates the construc
tion of a typical mechanical filter. A signal
current is passed through the if. input
coil, which causes the driVing wire to ex
pand and contract due to magnetostriction.
This mechanical motion is transmitted to
the disk resonators through the coupling
wires. Each disk resonator is sharply
resonant (mechanically) to the intermed
iate frequency, and several such disks,
synchronously driven, are used to ac
complish the required bandpass. The last
disk resonator is tied to the driven wire,
which induces the output if. signal into
the if. output coil. Biasing magnets are
used to adjust the driving wire and the
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driven wire for the greatest. magneto
strictive action.

c. The mechanical if. filters used in the
receiver are tuned and adjusted at the facto
ry and require no further adjustment. Cer
tain changes to mechanical filters require
modification of the external tuning circuits .
Refer to paragraph 2e and figure 15.

17. Second, Third, and Founh If. Amplifiers
(fig. 16)

Second, third, and fourth if. amplifiers,

V502, V503, and V504 respectively, am
plify (in cascade) the' 455-kc signal from
first if. amplifier V501. The signal from
V504 output transformer T503 is fed to
detector V506B (para 18). A second path
for the 455-kc signal is from the control
grid of V504 to the control grid of if.
cathode follower V509B (para 20). The
chart below lists the fun c t ion s and
the parts that perform similar functions
in' the amplifiers. Differences between
the stages are discussed in a and b be
low.

Function V502 parts V503 parts V504 parts

Cathode bias resistor R513 R518 R524
Cathode bypass capacitor C517 C521 C528
Screen bypass capacitor C518 C522 C529
Screen voltage-di vider network R515, R514 R520, R550 ....
Plate decoupling network R521, C552 R551, C523 R525, C529
If. transformer: T501 T502 T503

Primary: L506 L510 L512
Bandspread resistor R511 R533 R522
Tuning capacitor, fixed C557 C559 C5611

Secondary: L507 L511 L513'
Bandspread resistor R512 R554

/
. . ~ .

Tuning capacitor, fixed C558 C560 C5~2

a. The control grid of V502 is returned
to the agc line through 8503 (front) and the
selected mechanical if. filter (fig. 12). The
control grid of V503 is returned to the agc
line through L507 of T501 and R516. The
control grid of V504 is returned to ground
through L511 (secondary of T502). The
s ere e n grid of V504 is fed from the
switched rf-if. B+ line through the de
coupling network consisting of R525 and
C529. The B+ voltage for the plate cir
cuits of V502, V503, and V504 is fed through
the primary coils of T501, T502, and T503,
respectively.

b. The cathode of V502 returns to RF
GAIN control RI03 throughR513. RFGAIN
control RI03 adjusts the bias of second if.
amplifier V502, rf amplifier V201 (para
7b), and first if. amplifier V501 (para 14a).
Screwdriver-adjusted GAIN ADJ control
R519, in the cathode circuit of V503, is
adjusted during alignment so that the if.
amplifiers will yield sufficient amplifica
tion (para 73). This adjustment compen
sates for variations in tube gain and loss
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of tube gain as a result of aging. The cath
ode circuit of V504 contains R524 in series
with the parallel combination of R537 and
screwdriver-adjusted CARR-METER ADJ
control R523. The setting of this adjust
ment has little effect on the gain of V504,
as it varies the cathode resistance of
V504 only between 680 and 698 ohms. Tube
V504 and its circuit components are used
as one-half of a bridge circuit containing
CARRIER LEVEL meter MI02 (para 22).

c. Adjustment of if. transformers T501,
T502, and T503 is normally not included
in the if. amplifier alignment procedure.
They are initially tuned during receiver
assembly, and should required no subse
quent adjustment. The bandwidth of these
transformers is sufficiently wide to have
negligible effect within the bandpass of
even the 16-kc mechanical filter. Their
most important function is.that of providing
attenuation of if. signals more than 8 kc
removed from 455 kc. Neutralizing capac
itor C525 is adjusted to cancel beat-fre
quency oscillator signals that might feed
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Figure 14. Typical mechanical filters.
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NOTES:

I. ALTERNATE TYPE FI LTERS USED ONLY ON ORDER NO. 363-PHILA-54.
MOD. NO.1 AND A80VE, AND ALL ON ORDER NO.14-PHILA-56.

2. WHEN ALTERNATE TYPE FILTERS FL504 AND FL505 ARE INSTALLED.
CAPACITORS C50?, C508, C515, AND C516 ARE REMOVED FROM THE
CIRCUIT. THE ALTERNATE TYPE FILTERS ARE IDENTIFIED 8Y RED
DECALS ON THEIR CASES THAT READ "WHEN USING THIS FILTER.
DISCONNECT C508 AND C515 (82 UUFJ" OR "WHEN USING THIS FILTER.
DISCONNECT C50? AND C516 (51 UUF)".

Figure 15. Modified mechanical if. filters.
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back from detector V506B through V504.
The secondary winding of T502 also feeds
455-kc signals to if. cathode follower
V509B, which supplies 50-ohm, 455-kc
signals to external circuits (para 20, fig.
20). The output signal developed across the
L513 of T503 is connected to detector
V506B. Capacitor C530 bypasses if. sig
nals to ground. In the if. subchassis with
MOD numbers 1 and higher on Order No.
363-Phila-54, serial numbers 600 and
higher on Order No. 08719-Phila-55, and
all if. subchassis on Order No. 14-Phila
56, transformers T50i, T502, and T503 are
stagger-tuned to increase bandwidth. When
one of these transformers is replaced in
any subchassis, s tag g e l'-tuning proce
dures should be followed (para 72).

18. Detector V506B and Limiter V507
(fig. 17 and 18)

The detector demodulates the 455-kc
if. signal to recover the intelligence from
the modulated signals. The limiter re
moves noise pulses that exceed the am
plitude of the modulation. The output of
the detector passes through the limiter
stage before it is fed to the audio channels.

a. Detector V506B is connected as a
half-wave diode by connecting the control
grid and plate together. The secondary
winding (L513) of T503 (fig. 16) feeds the
signal from fourth if. amplifier V504
to the detector. The diode load consists
of resistors R527 and R526. To connect
these load resistors to the stage, the
jumper at DIODE LOAD terminals 14 and
15 on TB103 must be in place. Capacitor
C530 and choke coil L502 are an if. filter
used to remove if. signals from the de
tected audio.

b. The if. signal current path is from
L513 through L502, terminals 14 and 15
of TB103, R527, R526, to chassis ground,
to pin 8 of V506B, through V506B to pins
6 and 7, and back to L513. The polarity
at DIODE LOAD terminals 14 and 15 is
negative with respect to chassis ground.

c. Audio signals are taken from the
junction of R527 and R526, and coupled
through C531 to limiter tube V507. Limiter

V507 is a series-type diode limiter, which
couples the audio signals from the detector
to the audio channels. When LIMITER
switch S108 is in the OFF position, audio
signals pass through V507 without any
limiting action. When switch S108 is turned
on, the amount of limiting is controlled
by LIMITER control R120.

(1) The limiter uses both sections of
a twin-triode tube. The B-section
of the tube is the negative peak
limiter, and the A-section is the
positive peak limiter. The limiter
removes noise peaks above the
level of the modulation. When the
LIMITER control is set at the OFF
position, switch S108 grounds cath
ode resistor R535. At the same
time, B+ voltage from the switched
rf-if. B+ line is applied to the diode
plates through their plate resistors
R532 and R533, common resistor
R534. Audio signals from the de
tector diode load pass to the plate
of V507B and superimpose the
audio on the B+ voltage at the plate.
This audio signal causes the cath
ode of V507B to follow it without
limiting the audio signal. Capac
itors C532 and C537 bypass any
remaining if. signal. Since the
cathodes of both sections of the
tubes are- tied together, the cathode
of V507A modulates the plat~ cur
rent of this section of the tube. The
audio signal is developed across
R533 and is then coupled through
C549 to the grid of first af ampli
fier V601A.

(2) When the LIMITER con t r 0 1 is
turned clockwise, switch S108 re
moves the chassis ground from the
bottom R535 and short-circuits B+
to ground at the junction of R534,
R532, and R533. The entire B+
voltage appears across R534.

(3) A long time-constant network, con
sisting of RU9 and C101, removes
the audio component of the voltage
fed to the cathodes of V507. The
cathodes assume an average nega
tive dc (with respect to chassis
ground) threshold voltage which
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Figure 16. Second, third, and fourth if. amplifiers V5013 through V504, simplified schematic diagram.



depends on the setting of the LIM
ITER control, signal input~e\tcl,

and the received signal modulation
percentage. The dc threshold volt
age is equal to, or greater than,
the peak-to-peak audio signal level
at the junction of R527 and R526.
This causes the plate of V507B to
be positive in respect to its cath
ode, and current flows through
V507B. The cathode of V507A is
connected to the cathode of V507B
and both are negative with respect
to chassis ground. The plate of
V507 A is at c has sis ground
potential and is thus positive with
respect to its cathode. The tube
conducts and the audio signal is fed
through C549, to the control grid of
first af amplifier V601A.

(4) When a negative noise peak of
greater amp Ii tude than the dc
threshold voltage is received, the
plate of V507B is driven negative
with respect to its cathode. The
tube stops conducting and the noise
peak does not appear at the control
grid of V601A.

(5) When a positive noise peak of
g rea t e r - amplitude than the dc
threshold is received, V507B con
ducts heavily, and causes the cath
ode of V507A to become more posi
tive than the plate of V507A. The
tube stops conducting and the posi
tive noise peak does not appear at
the control grid of V601A.

(6) Both positive and negative noise
peaks are clipped. As the LIMITER
control is turned more and more
clockwise, the dc threshold volt
age approaches chassis ground
potential and more severe clipping
occurs. Figure 18 shows that the
audio signal as well as the noise
will be clipped if the LIMITER con
trol is turned too far clockwise.
The circuit automatically adjusts
to any level of signal input and
modulation percentage.

19. Beat-Frequency Oscillator V505
(fig. 19)

Beat-frequency oscillator V505 gener
ates and couples, through capacitor C535,
stable signals variable from approximately
452 kc to 458 kc (3 kc above and 3 kc below
the intermediate frequency). This range of
frequencies beats with the 455-kc if. signal
at detector V506 B to produce audio sig
nals variable from 0 to 3,000 cycles.

a. The oscillator circuit is an electron
co up led Hartley-type oscillator. Coils
L508 and L509 with capacitors C55{ C556~

and C555, and with the addition of input
capacity and compensation capacitor C52 7,
are the basic frequency-determining ele
ments of the circuit. Inductive feedback is
accomplished through tapped tank coil
L508. Resistor R528 and capacitor C526
develop grid-leak bias. Tuned circuit Z502
is sealed for maximum protection and re
liability. The BFO PITCH control tunes
Z502 by moving a powdered-iron core in
L508.

b. Capacitor C533 is the feedback capac
itor and resistor R529 is the screen volt
age-dropping resistor. Resistor R530 is
the plate load for the circuit. Resistor
R531, with capacitor C534, forms a plate
decoupling circuit. The voltage for the
plate and screen grid is obtained from the
switched rf-if. B+ line, and is completed
through BFO switch S101 when the switch
is in the ON position.

20. If. Cathode Follower V509B
(fig. 20)

Cathode followers generally do not am
plify; they are used as impedance-match
ing devices. If. cathode f0Jlowe:.' V509B
provides a 50-ohm, 455-kc if. output sig
nal for use with a frequency-shift con
verter in a teletypewriter system. This
stage has negligible loading effect on if.
transformer T502, which also feeds the
grid of fourth if. amplifier V504.

a. The input circuit of V509B is L511
of T502. The plate circuit is decoupled
and bypassed to ground by R539 and C541;
plate voltage is obtained from the switched
rf-if. B+ line.

b. Two signal output connections are
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made to the low-impedance cathode cir
cuit of this stage. The first output is
developed across the 455-kc tuned circuit
which consists of coil L504 and series
connected capacitors C539 and C540. The
IF OUTPUT connector at the rear panel
of the receiver is connected to the junction
of C539 and C540 through resistor R552,
providing an if. output impedance to match
a 50-ohm load. Resistor R538 develops
cathode bias which maintains the tube op
erating current at a safe level. A second
455-kc if. signal is taken directly from the
cathode through capacitor C542 to the grid
of agc if. amplifier V508. The cathode
follower stage isolates the agc if. amplifier
from fourth if. amplifier V504., preventing
interaction between the two stages.

21. Automatic Gain Control Circuit
(fig. 21)

When the receiver front-panel FUNC
TION switch is set to the AGC position,
agc bias is fed to the control grid circuits
of tubes V201 through V204 iIi the rf sub
chassis and to tubes V501, V502, and V503
in the if. subchassis. This agc bias controls

the gain of the tubes in the rf and if. sub
chassis in proportion to the average level
of the incoming rf signaL Signals appear
to have are 1at i vel y constant signal
strength. The agc circuit operates only
for signals in excess of approximately 5
microvolts, in order not to reduce the
receiver gain when receiving extremely
weak signals. The AGC switch on the front
panel of the receiver allows the operator
to select one of three agc time-constant
characteristics. These po sit ion s are
SLOW, MED, and FAST, and are approxi
mately 5 seconds, 0.3 second, and 0.015
second, respectively. This feature enables
the operator to choose the agc time con
stant which most effectively compensates
for fading rf signals. Three tubes are used
in the agc circuit: agc if. amplifier V508,
which amplifies the voltage from if. cathode
follower V509B; agc rectifier V509A, which
rectifies the output of V508; and agc time
constant tube V506A, which lengthens the
time constant of the agc circuit when the
AGC switch is set to the SLOW position.

a. Age If. Amplifier. This stage (V508)
amplifies the if. signal from if. cathode

IF. CATHODE FOLLOWER
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(1/2)5814A

L _

T502r-----------------,
L510 L511 I
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Figure £0. If. cathode follower V509B, simplified schematic diagram.



follower V509B. This' -signal is coupled
through capacitor C542; R540 is the grid
return resistor to ground. Screen grid
voltage is dropped and decoupled by the
combination of R543 and C544. Resistor
R541, bypassed by C543, provides cathode
bias for V508. The developed agc bias from
the junction of R546 and R547 is connected
to the suppressor grids of V504 and V508 to
use them as positive clamps to prevent the
agc line from going more than a few volts
positive. Plate voltage for V508 is fed from
the switched rf-if. B+ line through the de
coupling network of R542 and C545, and
tuned circuit Z503. Tuned circuit Z503 is
tuned to 455 kc. The amplified if. output
of V508 is coupled to the agc rectifier
through capacitor C546.

b. Delayed Agc. The purpose of delaying
the application of agc to the rf and if.
circuits is to prevent the controlled tubes
from having their gain reduced unless the
incoming rf signal is 5 microvolts or
stronger.

(1) The agc delay depends on the ac
tion of the voltage divider from the
B+ line, consisting of R544, R546,
and R545. A slightly positive dc
voltage is present at the junction
of R546 and R547 and on the sup
pressor grids of V504 and V508.
Contact potential developed at the
grid of V506A reduces the positive
voltage on the agc line, and may
make it slightly negative, depend
ing on the age and condition of the
tube. This positive delay voltage
offsets any low level agc bias that
is developed at the junction of R546
and R547 because of weak signals.

(2) When the positive peaks of the
455-kc signal are applied to the
agc rectifier, the tube will conduct
and effectively place a low im
pedance to ground at the junction
of R545, R546, and C546, putting
a negative charge on it. On the next
half-cycle, when the 455-kc signal
goes negative, V509A will not con
duct and current will flow from
C546 through R545 to ground, mak
ing the junction of R545 and R546
negative with respect to ground.

The amplitude of this negative volt
age depends on the received signal
strength and the positive voltage
which is being developed simulta
neously at this junction by the B+
voltage divider action. If the de
veloped agc voltage is larger, a
negative voltage will appear at
both ends of isolation resistor R547
and also on the agc line. Capacitor
C547 bypasses to ground any audio
or 455-kc signals appearing at the
junction of R546 and R547.

(3) Stronger 455-kc signals (depending
on the strength of the incoming rf
signals) cause larger currents to
flow through R545, and thereby
charge C547. Substantial agc bias
will be developed and fed through
AGC NOR terminals 3 and 4 of
TB102, to the first three if. am
plifiers (V501, V502, and V503) in
the if. subchassis, to the rf ampli
fier, and to the three mixer stages
(V201 through V204) in the rf sub
chassis.

(4) When the FUNCTION switch is in
the AGC position, the agc bias is
applied to the controlled stages.
When the FUNCTION switch is in
the MGC position, the agc line and
the grids of the controlled stage
are grounded and no agc bias is ap
plied to the controlled tubes. Under
this condition, the only control of
the receiver rf and if. gain is
through the use of the receiver
front-panel RF GAIN control.

c. Time- Constant System. Three levels
of agc time constant are available. They
are controlled by the AGC control; the
three positions are FAST, MED, and
SLOW. The time constants are approxi
mately 0.015 second,' 0.3 second, and 5
seconds, respectively.

(1) FAST. In the FAST position, a
minimum length of time is re
quired by the agccircuits to fol
low fast-fading rf signals. With the
AGC switch in this position, the
time constant depends on the re
sistance-capacjtance (rc) combi
nation of R546 _-and C547, and R547
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and C548, as well as each of the
agc decoupling circuits for the in
dividual controlled stages.

(2) MED. In the MED (medium) posi
tion, the agc line is influenced by
the same rc combinations as in the
FAST position, plus the additional
capacitance of C551 in parallel
with C548 through 'AGC s wit c h
S107, terminals 7 and 9.

(3) SLOW. In the SLOW position, the
time required by the agc line to
follow the fading signal is maxi
mum. This is often useful for
holding the receiver gain constant
with on-off keying, which would
otherwise raise the noise level be
tween characters. In the SLOW po
sition, the rc combination used in
the FAST position is used, plus the
time constant produced by capac
itor C551 connected to the plate of
agc time constant tube V506A
rather than to ground as in the
MED position. The time constant
in the SLOW position is agproxi
mately 16 times that achieved in
the MED position. As the agc bias
at the control grid of V506A goes
more negative, the voltage drop
across plate resistor R549 de
creases and the plate voltage of
V506A rises. At this point, capac
itor C551 begins to charge to the
level of the agc voltage, as refer
enced to the B+ level at the plate
of V506A. As this charging ad
vances, the plate voltage of V506A
continues to rise, and C551 con
tinues charging to the new plate
voltage level. This bootstrap ac
tion continues until the grid of tube
V506A reaches the level of voltage
at be junction of R546 and R547.
The rate of discharge of C551 is
also retarded in the same way
since it must discharge through
V506A. .

d. Diversity Circuit. When two re
ceivers are used in a diversity reception
system, the jumper on TB102 .(fig. 21),
normally connected between terminals 3
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and 4, is connected between terminals
4 and 5. This connects crystal diode CR101
into the circuits to prevent loading of the
agc circuit of the controlling receiver by
the agc circuit of the passive receiver.

22. CARRIER LEVEL Meter Circuit
. (fig. 22)

CARRIER LEyEL meter M102 indicates
the relative strength of the received rf
signal. Fourth if. amplifier V504, agc
time-constant tube V506A, and their cir
cuit components form a bridge circuit.
Meter M102 indicates the bridge unbalance.

a. With no received rf signal and with
the RF GAIN control turned fully counter
clockwise, the current through V504 is ad
justed, with CARR:" METER ADJ R523, un
til M102 reads zero. Under these condi
tions, the voltages at points A and Bare
equal and no current flows through M102.
As an rf signal is applied to the receiver
(RF GAIN control fully clockwise), agc
voltage is applied to V506A, and its plate
current and the voltage drop across R548
decrease. This causes the voltage at B
to become more positive than the voltage
at A. The greater the amplitude of the rf
signal, the greater the difference in po
tential between B and A, and the larger
the indication of M102. Thus, M102 indi
cates a relative value proportional to the
received rf signal.

b. For one half of the bridge circuit,
electron current flows from ground through
R548, V506A, and R549 to the switched
rf-if. B+ line. For the other half of the
bridge circuit, electron current flows from
ground through the parallel combination of
R537 and R523, R524, V504, L512 of T503,
and R525 to the switched rf-if. B+ line.
When the FUNCTION switch is in the MGC
position, the control grid of V506A, is
grounded (fig. 89), and the CARRIER
LEVEL meter will read zero unless the
signal input to the control grid of V504 is
large enough to draw. grid current. This
condition indicates an overload, and the
RF GAIN control should be turned counter
clockwise until the CARRIER LEVEL
meter indicates zero again.
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23. First Af Amplifier and Af Cathode
Follower

(fig. 23)

The purpose of these two stages is to
amplify the audio signals and to provide
a circuit that will distribute the audio
signals to the .local and line audio chan
nels. The gain of V601A is less than 10
decibels (db), and the gain of V601B is
less than unity.

a. Audio signals from limiter tube V507
(fig. 17) are fed through isolation resistor
R601 to the controlgridofV601A. Resistor
R603 is the grid return resistor and R604
and C609 are the cathode-biasing resistor
and bypass capacitor, respectively. Re
sistor R605 is the plate load resistor. De
coupling and hum filtering are accom-

plished with R606 and the two sections
of electrolytic capacitor C603. The audio
output of V601A is coupled through C602
to terminal 1 of AUDIO RESPONSE switch
S104, and is either fed through the switch
through terminals 3, 9, and 7 to the con
trol grid of af cathode follower V601B
(WIDE position), or through the switch
t~rminals 1 and 2, and SOO-cps bandpass
fIlter. FL601 (SHARP position), switch
termmals Sand 7, to the control grid of
af cathod e follower V601B. On some
models (para 2), C612 is added inparallel
with R601 in orde~ to boost the higher
audio frequencies which were attenuated in
the limiter circuit.

b. Resistor R607 is the control grid re
turn for af cathode follower V601B. The
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cathode of V601B is connected to ground
through cathode resistor R627, in series
with parallel-connected potentiometers
RI04 and RI05. These are respectively the
LINE GAIN and the LOCAL GAIN cont.rols
on the receiver front panel. The line audio
signals are taken from the arm ofpotentio
meter R104 through coupling capacitor
C607 to the control grid of line af ampli
fier V602B. Local audio signals are fed
from the arm of potentiometer R105
through coupling capacitor C604 to the
control grid of local af amplifier V602A.
Grid return resistor R608 of af cathode
follower V601B is connected from the con
trol grid to the junction of R627 and the
parallel combination of the LOCAL GAIN
and LINE GAIN controls. Sufficient cathode
bias prevents excessive plate current from
flowing when the BREAK IN switch (fig. 26)
causes the contacts of relay K601 to close
and ground the lower end of R627. When
S104 is in the WIDE position, capacitor
C601 and resistor R602 feed the audio
signal present at the junction of R627,
R608, R104, and R105 to the control grid
of the first af amplifier through S104 ter
minals 4 and 6. This introduces negative
feedback into the V601A circuit and re
duces the gain of this stage approximately
5 db. This loss of gain is comparable to
the loss in FL601 in the SHARP position.
The negative feedback also reduces dis
tortion in these two stages.

24. Local Audio Channel
(fig. 24)

a. Local Channel Audio Amplifiers.
Audio signals are fed to the control grid of
af amplifier V602A from LOCAL GAIN
control R105 through coupling capacitor
C604. The grid return for V602A is through
R609. Cathode bias is provided by R610
and R615. The amplified audio output of
V602A is developed across plate load
resistor R611 and coupled through C605
to the control grid of V603. The grid re
turn for V603 is through R613. Cathode
bias is provided by R614 and R615. Plate
voltage for V603 is applied through the
primary of T601, which serves as the
plate load. Plate and screen grid voltages
are supplied from the AF B+ line.

b. Local Channel Output Circuits. The
audio signals are induced in the series
connected secondary windings of T601 and
are fed from terminals 3 and 6 LOCAL
AUDIO terminals 6 and 7 of TB102. This
audio output supplies at least 500 milli
watts to a 600-ohm load. The same audio
signals are applied. through an attenuation
circuit consisting of R101 a.nd R102 to
terminals 7 and 8 of TB102 (PHNS termi
nals), and PHONES jack J102 on the re
ceiver front panel. This power output is at
least 1 milliwatt.

c. Feedback Paths. T h r e e feedback
paths are used in the local audio channel to
improve impedance matcning and to stabi
lize the gain of this channel. The first
feedback circuit is regenerative and is
accomplished by the use of resistor R615
as a common .cathode resistor for V602A
and V603 The second feedback path is
degenerative through resistor R612 from
the plate of V603 to the cathode of V602A.
The third feedback circuit, also degen
erative, is accomplished by not bypassing
the cathodes of V602A and V603.,
25. Line Audio Channel

(fig. 25)

The operation of the line audio channel is
identical with that of the local audio channel
(para 24), with the exception of the output
circuits. Corresponding parts perform
corresponding functions. Only the output
circuits of the line audio channel will be
discussed.

a. The audio signals developed in the
primary Windings are induced in the sec
ondary Winding of T602. Terminals 4 and 5
of the secondary are connected to TB103
terminals 12 and 11, respectively. A
jumper between TB103 terminals 12 and 11
connects the two secondary Windings in
series. The series-connected secondary
windings match a 600-ohm load. The audio
signals from T602 terminals 3 and 6 are
fed through a 14-db H-type attenuator to
LINE AUDIO TB103 terminals 13 and 10,
respectively. Five resistors, RIll through
R115, are the circuit elements of the
H-type attenuator. The maximum audio
power output available at TB103 terminals
10 and 13 is at least 10 milliwatts.

37



w
CD

1ST AF AMPL
V60lA

(1/2)5814A

PART OF
BREAK IN

RELAY
K601

l\l!R627
IK

R607
470K

AF CATHODE
FOLLOWER

V60lB
(1/2) 5814A

R608
470K

800 CPS
BAND-PASS

FILTER
FL601IN 2

OUT
o

3

INOTE I)

R605
56K

C602
.033UF

C6~~;1-: +
30 + I I

u~-IJ
C609
8UF

R602
2.7

MEG

68UUF < R604
R603< :,200
680K

(NOTE2)Y~

C601
.01 UF

AF FROM ~ 2~LIMITER •
TU BE R601
V507 680K

C612

NOTES:

I. SWITCH SI04 SHOWN I"J ISHARPl
POSITION.

CAPACITOR C612 US~D ONLY IN
RECEIVERS BEARING ORDERS
NO.14,214·P·5I, 375,P'54, 08719,P'55,
AND 363'P-54, AF MOD NO.1.

R606
2,200

C6038Ii
30 + I

UF--IJ

FROM AF
Bt II NE

RI04
2,500

'--:L
ILINEI=
GAIN

RI05
2,500

LOCAL
GAIN

{, ----------

C604
.01 UF

( -
\

C607
.0IUF

TO CONTROL GRID OF
LOCAL AF AMPL V602A

TO CONTROL GRID OF
LI NE AF AMPL V602B

TM5820-358-35-27

Figure £3, First af amplifier V601A and af cathod.e follower V601B, simplified schematic diagram,



PIO
TBI02

[PHONES I

RIOI
6,800

~
RI02 -=
820

~I~
l

~"-I JI02

T601

3

LOCAL AF OUTPUT
V603
6AK6

R612
220K

R611
180K

LOCAL AF AMPL
V602A

(1/2l5814A

C604
.01 UF

AUDIO I
FROM •

ILOCAL GAIN I
CONTROL R105

FROM
AF B+ LINE

TM5820-358-35- 28

Figure £4. Local audio channel, simplified schematic diagram.

W
-0



b. The audio signal at T602 of terminal
3 is fed to terminal 7 of one of the two
segments of LINE METER switch 8105
through resistor R110. This switch has
four positions: OFF, +10, 0, and -10. The
schematic diagram in the lower left-hand
corner of figure 25 shows the equivalent
circuit for each position of LINE METER
switch 8105. When in the OFF position,
R109 and R110 load the secondary of T602,
and LINE LEVEL meter M101 is out ofthe
circuit. In the +10 position, resistors
R106, R108, and R110 are placed across
the T602 secondary, and M101, in series
with R107, measures the voltage across
R106. In the 0 position, a similar circuit
combination is used, except that R110,
Rl1 7, and R118 are in series across T602;
and M101, in series with R116, measures
the voltage across R118. In the -10 posi
tion, LINE LEVEL meter M101 and series
connected resistor R110 are placed di
rectly across the secondary winding of
T602.

c. LINE LEVEL meter M101 is cali
brated in volume units (vu), which are
based on a zero reference level pure sine
wave of 1 milliwatt (mw) into 600 ohms, or
o decibels (referred to 1 milliwatt in 600
ohms) (dbm). For example, a reading on
the LINE LEVEL meter of -10 vu is equal
to -10 dbm. A reading of +2 vu is equal to
+2 dbm. When LINE METER switch 8105
is set at the 0 position, the LINE LEVEL
meter is read directly. When LINE METER
switch 8105 is set at the -10 position, sub
tract -10 vu from the meter reading, and
similarly, add +10 vu to the meter reading
when 8105 is set at the +10 position.

26. Break-In Circuit
(fig. 26)

When the receiver and a radio trans
mitter are operated as a radio set, the
antenna is disconnected from the receiver
and grounded by the break-in circuit when
the transmitter is keyed. This circuit also
grounds the audio input to the local and line
audio amplifiers.

a. When BRK IN terminal 9 of TB103, on
the receiver rear pan e I, is grounded
through GND terminal 16, and BREAK IN
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switch 8103 is at ON, current will flow from
the 6. 3-volt ac filament circuit through the
coil of break-in relay K601, terminals 1
and 7, terminals 2 and 3 of 8103, and ter
minals 9 and 16 of TB103 to ground.

b. When break-in relay K60I is, oper
ated, terminal 2 contacts terminal 6, and
terminal 3 contacts terminal 4. Terminals
2 and 6 of K60I silence the receiver by
grounding the audio signal input to the local
and line af amplifier stages at the junction
of R627, LINE GAIN control RI04, and
LOCAL GAIN control RI05. Terminals 3
and 4 complete the circuit to ground for
the 25.2 volts ac from T80I through bridge
rectifier CRI02, energizing KIOI (para 6).
This disconnects and grounds the antenna
(fig. 2). Antenna relay KI0l is also ener
gized when the FUNCTION switch (8102
front) is in the CAL (through terminals 11
and 6) or 8TAND BY (through terminals
8 and 6) position, through terminals 5 and
4 of KIOl, to CRI02.

27. Calibration Circuit, 100 Kc
(fig. 27)

To calibrate the receiver at IOO-kc in
tervals over its entire range, a calibration
circuit consisting of calibration oscillator
V205A, 100-kc multivibrator V206, and
lOO-kc cathode follower V205B are used.
Crystal oscillator V205A generates a
200-kc signal to synchronize lOO-kc multi
vibrator V206 which produces many lOO-kc
harmonics. This stage drives cathode fol
lower V205B which, in turn, feeds the
100-kc markers to the control grid of rf
amplifier V201.

a. Calibration oscillator V205A is a
Pierce crysta} oscillator. Resistor R220 is
the de grid return to ground and resistor
R221 is the plate load resistor. Capacitor
C312 at the plate of the calibration oscil
lator provides the feedback path to sustain
oscillation. The 200-kc crystal (Y203) is
connected between the control grid and the
plate through capacitor C311. Crystal Y203
is kept at a constant temperature by
crystal oven HR202. Trimmer capacitor
C 310 provides a means of making very
small frequency adjustments. Capacitor
C313 couples the 200-kc signal into the
grid circuits of lOO-kc multivibrator V206
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at the junction of grid resistors R225 and
R222 and common grid resistor R223.

b. Tube V206 is a multivibrator with the
plate circuits of each section coupled to the
grid circuits of the other section to sustain
oscillation. The frequency of oscillation is
chiefly controlled by the time constants
determined by the values of grid resistors
R222 and R225 and coupling capacitors
C314 and C315. Resistors R224 and R226
are the plate load resistors for the plates
of this twin triode. Capacitor C316, shunted
by wave-shaping resistor R227, couples
100-kc harmonics to the grid of V205B.
The output of V20'5B is developed across
L210 and R229. Coil L210 resonates with
circuit and output cable capacitance above
32 me, and provides high-frequency com
pensation to the IOO-kc harmonics at the
higher frequencies in order to maintain
all of the 100-kc markers at approximately
the same amplitude at the control grid of rf

amplifier V20L Resistor R229 provides
the load for the lower frequency harmonics
and also prevents the stage from drawing
excessive plate current. The 100-kc har
monics are fed through coaxial cable and
the small 1-uuf coupling capacitor C228 to
the control grid of rf amplifier V201. The
plate of V205B is kept at rf ground potential
through the decoupling network consisting
of R228 and C320. When FUNCTION switch
8102 is in the CAL position, plate voltage
for all three stages is applied through rf
filter choke L211, bypassed by C317.

28. Power Supply and Main Filter Circuits
(fig. 28)

a. Power Supply. The primary wind
ings of T801 may be connected for a 115
or 230-volt ac power source (TM 11-5820-1
358-20). The 6.3-volt ac winding of T801
supplies power to break-in relay K601,
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oven heater HR202, and all filaments ex
cept V505 and V701. The 25.2-volt ac wind
ing supplies power to the filaments ofV801,
V802, V505, and V701, and oven heaters
HR401 and HR701. Plate and screen grid
voltage for all the tubes in the receiver
is also supplied by the power supply.
The plates of each rectifier (V801 and
V802) are connected in parallel and the
combination of both tubes function as full
wave rectifier. The 570-volts ac developed
by the center-tapped high-voltage winding
of T801 is rectified by V801 and V802. The
unfiltered dc voltage from the parallel
cathodes of V801 and V802 is fed to ter
minal 1 of swinging choke L601.

b. Main Filter Circuits. The B;- distri
bution follows three separate paths from
the junction of terminal 2 of L601 and
filter capacitor" C606A. The first path is
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through filter choke L603 to the af B+- line
where filter capacitor C603B supplies ad
ditional filtering. The sec 0 n d path is
through filter choke L602 to the rf-if. B+
line and filter capacitor C606B. The third
path is through resistors R617, R618, and
R619 to the +150-volt regulated line 'and its
test jack E607. Filter capacitor C603C
supplies additional filtering to the +150
volt regulated line. A constant 150 volts
is maintained between ground and the
+150-volt regulated line by voltage regu
lator V605. The total resistance of R617,
R618, and R619 supplies the series re
sistance required for proper regulating
action of V605. Capacitor C611 bypasses
noise generated by gas ionization in V605.
Resistor R619 is shorted out of the circuit
by contacts 7 and 8 of FUNCTION switch
S102 rear in all positions except STAND
BY.



I +-L C6038

~-r-=O~_

I
L

I • • TO AF 8+LINE

L603
4H

I +
I -L C603C

L-J~O:__

i -EC:6:-1+:0:i
I T ~5UF T~5UF I

I 4-l I
I = IL ...J

TO [roNCTT6N]+ • SWITCH 5102 REAR,
TERMINAL 8

r-----
• I I

L602
6H

1=2+ , ,............, , • TO RF-IF 8+L1NE

R617
1,600

R618
1,200

TO FILAMENT CIRCUITS
OF V505 AND V701,
eRt02, AND OVEN HEATERS
HR401 AND HR701.

I
I
I
I
I
I
I
I
I
I
I
I TO MAIN

...----+--+ FR AME
~ i' GROUND

I
I
I

RECTIFIER
V801

26Z5W

RECTIFIER
V801

26Z5W

PART OF POWER SUPPLY SUBCHASSIS

25.2 VAC 1.2 AMP

570 V .2 AMP

6

7

9

10

I TO OVEN HEATER HR202,
T801 12 6.3 VAC 8 AMP I • 8REAK-IN RELAY K601, ANO
'I~ I ALL FILAMENTS EXCEPT

I V505 ANO V701.
II

- I- I

I
II

J

J
f'ROM
115 OR 230 VAC
SUPPLY

E607
+150V

R619
800

TO +150V REGULATED
) • • LINE AND TERMINAL 7

• OF I FUNCTION I SWITCH
SI02 REAR

VOLTAGE REGULATOR
V605
OA2

1,5
C611J 5,000

Figure 28. Power supply and main 7itf,er circuits, simplified schematic diagram.
~
Ut

PART OF AF SUBCHASSIS TM 5820-358- 35- 32



Section IV. ANALYSIS OF MECHANICAL TUNING SYSTEM

29. General Principles of Operation
(fig. 29)

a. General. The mechanical tuningsys
tern of Radio Receiver R-390A/URR con
trols the permeability tuning and switching
to provide continuous linear tuning over a
range of 0.5 to 32 mc in 32 steps. Each
step, or band of the MEGACYCLE CHANGE
control (except the first band), is tuned
linearly over a range of 1 mc. The first
band is tuned linearly from 0.5 to 1 mc.
Although the counter can be set between
00 000 and 00 500, no signal reception is
possible within this range. The frequency
to which the receiver is tuned is indicated
on a counter-type dial, which indicates the
frequency in kilocycles.

b. MEGACYCLE CHANGE Control. op
eration of the MEGACYCLE CHANGE con
trol is limited to 10 turns by a progressive
mechanical stop. As the control is turned,
the first two number wheels on the counter
type dial are rotated, and the numbers
coincide with the frequency of reception in
thousands of kilocycles (megacycles) from
o through 31. At the same time, the 32
po sit ion crystal selector switch is
switched to one of 32 positions. The rfband
switches are also operated by this control
through the intermittent gear and over
travel coupler. This system operates the
band switches at precisely the correct time
as the MEGACYCLE CHANGE control is
turned. The MEGACYCLE CHANGE con
trol, through the differential, also controls
the positioning of all slug racks except the
0.5- to I-me, 1- to 2-mc antenna and rf
slug racks, and the second variable if. slug
racks.

c. KILOCYCLE CHANGE Control. The
KILOCYCLE C HAN GE control is con
nected through a 10-turnstop to the vfo, the
second variable if., the 1- to 2-mc and
0.5- to I-me antenna and rf slug racks.
The KILOCYCLE CHANGE control knob is
also connect~d through the same differen
tial as the MEGACYCLE CHANGE control
knob provides the movement for the 2- to
4-mc, 4- to 8-mc, 8- to 16-mc, and the
16- to 32-mc antenna andrfslugracks and
the first variable if. slug racks from the
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starting poi n t established by the MEGA
CYCLE CHANGE control knob. A ZERO
ADJ control knob on the front panel of the
receiver allows frequency dial correction
over a small range to align the frequency
counter reading with the receiver fre
quency.

30. Functional Analysis
(fig. 86)

a. General. A detailed study of the me
chanical alignment, disassembly, and re
assembly of the tuning assembly should be
made in connection with the following ana
lyslS. To tune continuously from 0.5 to 32
me at a linear rate, not only must the cor
rect coils and transformers be selected,
but the slugs in them must be moved at the
proper rate to tune them simultaneously.
For example, to cover the 0.5- to I-me
band, the slugs in coils T201 and Z201 move
over their entire range, a distance of ap
proximately eight-tenths of an inch. At the
same time, the slugs in the coils of Z213
move approximately five-hundredths of an
inch in covering this range. This tuningis
controlled with a single knob moving nu
merous gears and cams.

b. KILOCYCLE CHANGE Control. Start
ing with the right-hand side of figure 86, it
will be seen that the KILOCYCLE CHANGE
control tunes the' vfo directly through the
10-turn stop. Also connected to this control
(broken lines) are the second variable if.
slug rack (3 to 2 me) and the antenna and rf
slug racks for the 0.5- to 1-mc and the I
to 2-mc bands.

c. MEGACYCLE CHANGEControl. The
32 positions of crystal and tuned circuit
switches S401 and S402 are selected
(through the 10 turn stop) by the MEGA
CYCLE CHANGE control. The antenna, rf,
and variable if. band switches, S201
through S208, are rotated through six
positions (at exactly the right time) as the
MEGACYCLE CHANGE control is turned
through its full travel. This is accom
plished through the intermittent gear and
overtravel coupler. An intermittent gear
turns its mating gear only when the few



1 (0.5-1) L213 L217
2 (1-2) L215 L213
3 (2-4) L217 L215
4 (4-8) L219 L217
5 (8-16) L221 L219
6 (16-32) L223 L221

Band switch Connection to
position and

C225B
fixed capacitor

frequency range C225A in antenna
(MC) transformer

1 (0.5-1) In In Parallel
2 (1-2) In In Parallel
3 (2-4) Out In Parallel
4 (4-8) Out In Series
5 (8-16) In Out Parallel
6 (16-32) In Out Series

e. Selection of Ant e n n a Trimmer Ca
pacitors. Either or both of antenna trim
mer capacitors C225A and C225B are used
for peaking the tuning of the secondary
windings of antenna transformers T201
through T206 (para 6). The chart below
indicates the band frequency range, the
selection of C225A and/or C225B, and the
use of parallel or series connection with
a fixed capacitor across the selected an
tenna transformer secondary winding.

teeth of the driving gear mesh with the
teeth of the driven gear. The MEGACYCLE
CHANGE control also' positions (through
the differential) the starting points for the
first variable if. (17. .5- to 25-mc) and the
antenna and rf coils for the 2- to 4-mc,
4- to 8-mc, 8- to 16-mc, and 16- to 32
mc bands. From these starting points, the
KILOCYCLE CHANGE control moves the
slug racks (through the same differential)
to cover the frequency range selected by
the MEGACYCLE CHANGE control.

d. Shorting Adjacent Coils. The rear
section of switch 8204 (not shown in figure
86) short-circuits the secondary Winding
of the adjacent antenna transformer. This
is necessary to prevent interaction with
the secondary winding of the antenna trans
former that has been selected by the front
section of switch 8204. The chart below
indicates the secondary winding in use, and
the secondary winding shorted by the rear
section of 8204.

31. Detailed Mechanical Analysis
(fig. 30)

a. General. The gears in figure 30 are
identified by letter designations. The num
bers indicate the number of teeth in each
gear. The cams that furnish motion to the
slug racks are shown as single units;
actually, each slug rack has a roller at
both ends and identical cams mounted on
each end of the cam shaft.

b. MEGACYCLE CHANGE Control.
(1) As the MEGACYCLE C HAN G E

control is turned, it is limited to
10 turns by a 10-turn stop. The mc
counter wheels show the frequency
band or step selected by the MEGA
CYCLE CHANGE control. As this
control is rotated, the counter
wheels are driven through gears
(A), (B), (C), (D), (E), (L), (M), (R),
(8), and (T).

(2) The MEGACYCLE CHANGE con
trol also operates the six-position
rf band switch through gears (A),
(B), (C), (D), (E), (F), (G), inter
mittent gear (H), and gears (J) and
(K). The intermittent g ear and
overtravel coupler provides an in
termittent rotary motion so that the
switch is turned to each one of its
six positions at exactly the right
time. Gear (G) rotates continuously
as the MEGACYCLE CHANGE con
trol is turned; however, gears (J)
and (K) are driven only during the
part of the rotation of gear (G) when
the teeth of intermittent gear (H)
engage the teeth of gear (J).

(3) Also operated by the MEGACYCLE
CHANGE control is the 32-position
crystal oscillator IS vvi~ch. This is
accomplished through gears (A),
(B), (C), (D), (E), (L), (M), (N), and
(P).

(4) The 2- to 4-mc, 4- to 8-mc, 8- to
16-mc, and 16- to 32-mc rf slug
racks are moved by both the MEG
ACYCLE CHANGE and KILO
CYCLE CHANGE controls through
a differential gear system consist
ing of gears (NN), (B), (WW), and
(U).

(a) The 2- to 4-mc rf slug rack is

Secondary Secondary
winding in use winding short~d

Band switch
position and

frequency range
(MC)
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SLUG RACKS -ANTENNA AND RF

,--0 2 TO 4 MC ------. 4 TO 8 MC 8 TO 16 MC 16 TO 32 MC

SLUG RACKS - ANTENNA AND RF

8AND 1ST 20

SWITCHES VARIABLE .5 TO I MC I TO 2 MC 1+-....-. VARIABLE
IF. IF.16 POSITIONS)

17.5 TO 25 MC 3 TO 2 MC

INTERMITTENT
GEAR
AND ,---t DIFFERENTIAL

OVERTRAVEL
COUPLER

CRYSTAL
VFOSELECTOR IZEROI ~ 3.455 TOSWITCH ADJ

2.455 KC132 POSITIONS)

L

10 10
TURN [Q]Q] • [±]Q[Q]Q] TURN r--
STOP STOP

MEGACYCLE KILOCYCLE ICOUNTER COUNTER

IMEGACYCLEI IKILOCYCLEI
CflANGE CHANGE

CONTROL CONTROL

TM5820-358-35-34

Figure 29. Tuning system, mechanical, block diagram.
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operated by the MEGACYCLE
CHANGE control through gears
(A), (B), (U), (V), (W), and (X).

(b) The 4- to 8-mc rf slug rack is
operated by the MEGACYCLE
CHANGE control through gears
(A), (B), (U), (V), (W), (X), (Y),
and (Z).

(c) The 8- to 16-mc rf slug rack is
operated by the MEGACYCLE
CHANGE control through gears
(A), (B), (U), (V), (W), (X), (Y),
(Z), (AA), and (BB).

(d) The 16- to 32-mc rf slug rack is
operated by the MEGACYCLE

CHANGE control through gears
(A), (B), (U), (V), (W), (X), (Y),
(Z), (AA), (BB), (CC), and (DD).

(5) In each of the steps (bands 0.5-1
through 16-32 mc), it is necessary
to have an exact stopping point or
reference for the circuit elements
controlled by the MEGACYCLE
CHANGE control. This is done by
the mc change detent. A disk with
three e qua 11 y spaced notches
around its edge touches the mc
change detent and locks the disk
when the mc change detent falls
into one of the three notches. This



me change detent is made of spring
material, and constantly maintains
pressure against the three-notch
disk.

(6) The first variable if. slug rack
(17.5 to 25 me) is driven by the
MEGACYCLE CHANGE control in
the same manner and on the same
shaft as the 8- to 16-mc rf slug
rack. The gearing is through gears
(A), (B), (U), (V), (W), (X), (Y),
(Z), (AA), and (BB).

c. KILOCYCLE CHANGE Control.
(1) The KILOCYCLE CHANGE control

is limited to 10 turns by a IO-turn
stop. The kc counter wheels show
the frequency s e lee ted by the
KILOCYCLE CHANGE control. To
permit overlapping of each band
selected, the frequency range of
this control is slightly greater than
1 me. As the KILOCYCLE CHANGE
control is rotated, the kilocycle
counter wheels are driven through
gears (EE), (FF), (GG) , (HH), (JJ) ,
and (KK).

(2) The vfo tuning unit is connected to
the KILOCYCLE CHANGE control
through the 10-turn stop and the
Oldham coupler. The Oldham cou
pler is a coupling device for cor
recting slight misalignment of two
shafts.

(3) The 0.5 to I-me rf slug rack cam
is operated by the KILOCYCLE
CHANGE control through gears

(EE), (FF), (LL), (MM), (NN), (PP),
(RR), and (88). The 1- to 2-mc rf
slug rack cam is operated through
gears (EE), (FF), (LL), (MM),
(NN), (PP), (RR),. (88), (TT), and
(UU).

(4) The second variable if. slug rack
cam (3 to 2 me) is operated by the
KILOCYCLE CHANGE con t r 0 I
through the same gears and same
shaft as the 1- to 2-mc rf slug
rack cam.

(5) The 2- to 4-mc, 4- to 8-mc, 8- to
16-mc, 16- to 32-mc rf slug rack
cams are moved by the KILO
CYCLE CHANGE control through
a differential gear system. These
rf slug rack cams are operated
th rough the same gears as in
b(4)(a) through (d) above, except
for gears (A) and (B). Gears (EE),
(FF), (LL), (MM), (NN), (VV), and
(WW) are used instead of gears
(A) and (B).

d. ZERO ADJ Control. The ZERO ADJ
control provides for correcting errors in
calibration. A locking screw operated by
the knob releases the clutch and locks the
gear (GG). Tuning over a range of ap
proximately 15 kc without moving the set
ting on the three kilocycle counter wheels
on the frequency indicator is possible with
the KILOCYCLE CHANGE control. Opera
tion of the ZERO ADJ knob in a counter
clockwise direction engages the clutch and
unlocks gear (CG).
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Figure 30. Tuning system, simpZified mechanicaZ diagram.

SECOND VARIABLE
IF SLUG RACK

(3-2 Me)

L

.5-1 MCRF
SLUG RACK
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CHAPTER 2

THIRD ECHELON MAINTENANCE

Section I. GENERAL TROUBLESHOOTING TECHNIQUES

Warning: When servicing the receiver.. avoid contact with the power supply and plate
circuits. The high voltages present in these circuits can caUSe serious injury or death.
Connect GND terminal 16 to the same ground as the ac power source before applying
power to the rece1ver.

32. General
Third echelon maintenance procedures

in this manual supplement the procedures
described in the organizational mainte
nance manual. Systematic troubleshooting
procedure begins with the operational and
equipment performance checks that can be
performed at organizationallevel (TM 11
5820-358-20). T his chapter describes
more advanced techniques to sectionalize,
localize, and isolate defects in the re
ceiver.

33. Organization of Troubleshooting
Procedures

a. General. When troubleshooting the
receiver, begin at the output circuits and
work back toward the antenna circuits. The
first step in servicing a defective receiver
is to sectionalize the fault. Sectionaliza
tion means tracing the fault to the sub
chassis responsible for the abnormal
operation of the receiver or to the main
frame. The second step is to localize the
fault. Localization means tracing the fault
to a defective circuit on a subchassis or to
the parts and wiring of the front panel or
main frame. Finally, isolate the trouble to
a defective part by use of voltage, re
sistance, and continuity measurements.
Some faults, such as burned-out-resistors,
shorted transformers, and loose connec
tions often can be located by sight, smell,
hearing; however, the majority of faults
must be located by checking tubes, voltage,
and resistance.

b. Detailed Procedure. The tests listed
below are to be used as a gujde in isolate:
ing the source of the trouble. Follow the

procedure in the order given. The pro
cedure is summarized in (1) through (8)
below, which contain references to para
graphs having detailed information for
carrying out the tests.

(1) Visual inspection. Make a visual
inspection to locate troubles within
a receiver by inspecting the condi
tion of the wiring and individual
parts for visible signs of failure.
The visual inspection (para 40) can
be quickly and easily made and is
capable of producing rapid results.

(2) Checking B+ and filament circuits
for shorts. When the trouble is un
known, always check the B+ and fil
ament for shorts (para 41 and 42)
before applying power to the re
ceiver.

(3) Equipment performance ch ecks.
Use the information gainedbyper
forming the equipment perform
ance checks (TM 11-5820-358-20).
It is often possible to determine the
exact fault by these checks.

(4) Overall receiver gain test. If the
result of the overall receiver gain
test (para 45) is normal, the trou
ble is in the audiofrequency portion
of the receiver. If the result is
abnormal, the trouble is in the rf,
if., or detection portion of the re
ceiver.

(5) High-frequency oscillators injec
tion voltage tests. Check the oper
ation of the high-frequency
oscillators (para 44) in the re
ceiver.

(6) Troubleshooting chart. Use the
troubleshooting chart (para 46) to
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aIndicates TS-382A/U, TS-382B/U. TS-382D/U, and
TS-382E/U.

bIndicates TV-7A/U and TV-7B/U.

cIndicates TS-505/U and TS-505A/U through TS-505D/U.

dIndicates AN-URM-32 and AN/URM-32A.

eIndicates TS-352/U, TS-352A/U, and TS-352B/U.

fIndic.ates AN/URM-25D or AN/URM-25F.

gIndicates ME-30A/U and ME-30B/U.

34. Test Equipment for Third Echelon
Troubleshooting

The following chart lists the test equip
ment and the associated technical manuals
required for third echelon troubleshooting
of the receiver.

systematically troubleshoot the re
ceiver.

(7) Voltage and resistance measure
ments. Use the resistor and ca
pacitor color codes (fig. 83 and 84)
to find the value of components.
Use the ,voltage and resistance
diagrams (fig. 58 t h r 0 ugh 64) to
isolate the trouble to a part. Com
pare the normal readings given in
these diagrams with the readings
taken.

(8) Signal substitution. Use signal
substitution (para 47) to trackdown
trouble to a stage.

(9) Intermittent troubles. In all these
tests, the possibility of intermit
tents should not be overlooked. If
present, this type of trouble may
often be made to appear by tapping
or jarring the subchassis, tubes,
or parts under test. It is possible
that the trouble is not in the re
ceiver itself, but in the installation.
In this event, substitute a receiver
known to be operating normally.
Cover the receiver to cause its
ope rat i n g temperature to rise.
This sometimes causes intermit
tent troubles to appear more read
ily.

Test equipment

Accessory Kit MX-288/URM
Adapter, Test MX-1487/URM

25D or Impedance Matching
Network CU-406/URM-25F

Audio Oscillator TS-382(*)/
ua

Electron Tube Test Set TV
7(*)/U·b

Electronic Multimeter TS
505(*)/Uc

Frequency Meter AN/URM-
32(*)d' .

Loudspeaker LS-3
Multimeter AN/URM-I05
Multimeter TS-352/U(*)e
Rf Signal Geperator Set AN/

URM-25(*)f
Voltmeter, Meter ME-30(*)/

Ug

Technical manual

TM 11-2684

TM 11-6625-274-12

TM 11-5511 and
TM 11-6625-239-12
TM 11-6625-320-12

TM 11-6625-203-12
TM 11-5527
TM 11-55510 or
TM 11-5551E
TM 11-6625-320-12

Section II. TROUBLESHOOTING RECEIVER

cables 24 inches long. The following chart
lists the plug, jack, destination, and con
nector Federal stock number for each test
cable required.

Caution: Do not attempt removal or replacement of parts or subchassis before read
ing the instructions in paragraphs 57 through 65.

35. Test Cable Data
(fig. 31 and 32)

Test cables are required when operating
subchassis out of the receiver. Make all

Coaxial test cables

From plug No. Fig. No. Federal stock No. To jack No. Fig. No. Federal stock No.

P717 36 5935-204-6390 J217 43 5935-204· 6404
P215 43 5935-204-6390 J415 46 5935-204-6404
P207 43 5935-204-6390 JI07 55 5935-204-6404
P206 43 5935-204-6390 JI06 55 5935-204-6404
P205 43 5935-204-6390 JI05 55 5935-204-6404
P218 43 5935-204-6391 J518 40 5935-642-3122
P213 43 5935-204-63!U J513 40 5935-642-3122
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Multlconduotor test cables

From plug No. Fig.• No. Federal stock No. To jack No. Fig No. Federal stock No.

P108 36 5935-257-8683 J208 43 5835-201-2449
P109 37 5935-257-8683 J709 49 5835-201-2449
Pll0 36 5935-258-8170 J410 46 5935-636-5913
Pll1 37 5935-258-8356 J811 54 5935-259-6798
P112 36 5935-258-9142 J512 39 5935-173-5408
P119 37 5935-258-8356 J619 51 5935-259-6798
P120 37 5935-351-3797 J620 51 5935-295- 5006

LOCAL GAIN

BFO ....
DIAL LOCK

36. Initial Control Settings

Use the control settings given below
before performing any test or trouble
shooting procedure. Many of the tests that
follow repeat some of the settings and
others refer back to this paragraph to
stress the importance of using the proper
control settings. Observe these control
settings, and change them only when in
structions in a particular procedure direct
different control settings.
LINE METER OFF
LINE GAIN 0
AGC MED
LIMITER OFF
AUDIO RESPONSE WIDE
BANDWIDTH 8
BFO PITCH .. 0
BREAKIN OFF
FUNCTION .....•.. AGC
ANT TRIM 0, or maximum

output
. . OFF

. Unlocked, fully
counterclock
wise

ZERO ADJ Disengaged, fully
counterclock
wise

•. 5, or desired vol
ume

OVENS..... . ... OFF
MEGACYCLE CHANGE

01, or as specified
KILOCYCLE CHANGE

.510, or as specified
RF GAIN 10

37. Bench Testing

a. When testing or troubleshooting the
receiver, do not remove a subchassis un-

less itis absolutely necessary. Test cables
are required for operating a subchassis
out of the receiver (para 35). If a receiver
in good operating condition is available, a
subchassis may be connected from it,
directly into the receiver being repaired.

b. To prepare a subchassis for testing
or troubleshooting outside the receiver
main frame, follow the instructions given
in paragraph 57. Avoid disturbing the syn
ch.ronization of the rf gear train assembly
wzth the rf, crystal oscillator, or vfo suh
chassis.

c. Figure 33 shows the numbers of the
terminals on the rf and the variable if.
coils as seen from the bottom of the rf sub
chassis. These numbers are used to iden
tify the terminals in the schematic dia
grams in this manual.

38. General Precautions

a. When the receiver is removed from
the case, cabinet, or rack for servicing,
connect a suitable ground to the main frame
and to any subchassis operated outside the
main frame, before connecting the power
cord.

b. Be sure that the receiver is discon
nected from the power source or is turned
off before touching high-voltage circuits
or changing connections.

c. After disconnecting auxiliary equip
ment and before testing the receiver, check
to see that the jumpers on the rear panel
terminal boards are installed as shown in
TM 11-5820-358-10.

d. After disconnecting the tuning shafts
for removal of a subchassis, avoid turn
ing the shafts or tuning control unless
necessary for troubleshooting or adjust
ment. Careful handling may eliminate the
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P120-J620
CABLE ASSEMBLY

NOTES:
ALL UNSHIELDED WIRES TO BE NO SMALLER
THAN 18 GAGE STRANDED WIRE. ALL SHIELDED
WIRES TO BE NO SMALLER THAN 18 GAGE
SHIELDED.

2. LACE OR TAPE COMPLETED CABLES.

3 MAXIMUM CABLE LENGTH SHALL BE 24 INCHES.

4. CHECK CONTINUITY AFTER COMPLETING
FABRICATION.

5. LABEL CABLES FOR IDENTIFICATION.
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P 108- J208 CABLE ASSEMBLY
AND

P109-J709 CABLE ASSEMBLY

PIII- J811 CABLE ASSEMBLY
AND

P 119- J619 CABLE ASSEMBLY

s

p

P110-J410
CABLE ASSEMBLY

S

P1I2-J512
CABLE ASSEMBLY

TM5B20-358- 35- 37

Figure 31. Fabrication of rnulticonductor test cables.
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INSULATOR

~BUSHING

~ ~1CONTACT

I. INSERT CLAMP NUT OVER CABLE.
INSERT BRAIO CLAMP OVER CABLE JACKET,
PLACE AT DIMENSION SHOWN AND WITH
PLIERS CRIMP SLOT TED END INTO CABLE
JACKET. DO NOT EXCESSIVELY DISTORT
SLOTTED END. CLAMP NUT MUST RIDE FREE
OVER CRIMPED PORTION. REMOVE CABLE
JACKET BACK TO END OF BRAID CLAMP.

'2. COMB OUT BRAID WIRES, FORM BACK OVER
BRAID CLAMP AND TRIM TO LENGTH.
CUT OFF CABLE DIELECTRIC AS SHOWN.
CUT INNER CONDUCTOR TO 5/64 AND TIN.

3. INSERT INSULATOR BUSHING OVER CONDUCTOR.
TIN END OF CONTACT HOLE AND SWEAT
CONTACT TO CONDUCTOR. OUTSIDE SURFACE
OF CONTACT MUST BE FREE OF SOLDER.

lrO- I/ 32

h =:lr f2

L""'-TIN
:I 2.

32

I. INSERT CLAMP NUT OVER CABLE. .
INSERT BRAID CLAMP OVER CABLE JACKET,
PLACE AT DIMENSION SHOWN AND WITH
PLIERS CRIMP SLOTTED END INTO CABLE JACKET.
DO NOT EXCESSIVELY DISTORT SLOTTED END.
CLAMP NUT MUST RIDE FREE OVER CRIMPED
PORTION. REMOVE CABLE JACKET BACK TO END
OF BRAID CLAMP.

2. COMB OUT BRAID WIRES, FORM BACK OVER
BRAID CLAMP AND TRIM TO LENGTH.
CUT OFF CABLE DIELECTRIC AS SHOWN.
CUT INNER CONDUCTOR TO 3/32 AND TIN.

4. ~gg~~gs~~'i{E Lsi7gH~t~~O ~U1KEINSTU~~ABCRKAID
CLAMP IS SEATED. THREAD CLAMP NUT INTO HEX.
COUPLING AND TIGHTEN NUT. WHEN JACK IS PANEL
MOUNTED IT IS NECESSARY TO MOUNT FRONT BODY
THRU PANEL INSERT SPACER (IF REQUIRED) a LOCK
WASHER AND THREAD ON HEX. COUPLING BEFORE
INSERTING CABLE ASSEMBLY.

3. INSERT INSULATOR BUSHING OVER CONDUCTOR.
TIN END OF CONTACT HOLE AND SWEAT CONTACT
TO CONDUCTOR. OUTSIDE SURFACE CONTACT
MUST BE FREE OF SOLDER.

CONTACT

INSULATOR
BUSHING

JACK

MOUNTS THRU .OBO,130
PANEL WITHOUT SPACER!
MOUNTS THRU .030-.0BO--j--j
PANEL WITH SPACER -

INSERT CLAMP NUT OVER CABLE.
INSERT BRAID CLAMP OVER CABLE JACKET,
PLACE AT DIMENSION SHOWN, AND WITH
PLIERS CRIMP SLOTTED END INTO CABLE
JACKET. DO NOT EXCESSIVELY DISTORT
SLOTTED END. CLAMP NUT MUST RIDE FREE
OVER CRIMPED PORTION. REMOVE CABLE
JACKET BACK TO END OF BRAID CLAMP.

4. INSERT INSULATOR OVER CONTACT. INSERT

~65~~~~\~~~~f~~:tHT~~T T~~~:EL~tRE
BRAID CLAMP IS SEATED. THREAD CLAMP
NUT INTO BODY AND TIGHTEN NUT BY
HOLDING KNURLED PORTION OF BODY
WITH SOFT-NOSED PLIERS.

STRAIGHT PLUG

CRIMP l--1.

l
I.

=~!=,,,::=:,,,, ,,,."
~m,h -164 r-

:tuJ TIN

64

2. ~~tl~ ~~lM~R:~~ ~~~~St6~~~G~~~K OVER
CUT OFF CABLE DIELECTRIC AS SHOWN.
CUT INNER CONDUCTOR TO 7/64 AND TIN.

Figure se. Fabrication of coaxial test cables.UI
VI

SPOT STAKE OR SOLOER

ANGLE PLUG

SOLDER
CONDUCTOR

3. INSERT ASSEMBLY, LESS CLAMP NUT, INTO
ANGLE PLUG BODY AND ROTATE SLIGHTLY
TO MAKE SURE BRAID CLAMP IS SEATED.
THREAD CLAMP NUT INTO BODY AND TIGHTEN
NUT. WITH CAP REMOVED SOLDER CONDUCTOR
IN SLOT OF ANGLE PLUG CONTACT. INSERT CAP
IN HOLE AND SPOT SOLDER OR SPOT STAKE
TO RETAIN CAP.

CABLE TERMINATION

ASSEMBLY INSTRUCTIONS FOR CABLE TERMINATIONS ARE IDENTICAL WITH THOSE
GIVEN IN STEPS I AND 2 FOR STRAIGHT PLUGS EXCEPT DIMENSIONS FOR
CUTTING CABLE DIELECTRIC AND CENTER CONDUCTOR ARE OPTIONAL.

TM 5B20-35B-35-26



3 3
0 0

2216-3 2213 -I

0 0
I I

3 I 2 3
0 0 0 0

2216-2 f20e 0 2213-2

0 0 3
0

I 0 0 I

4

2 3 3 3
0 0 0 0

T207 Z Z 16-1 Z213-3

0 0 0 0
I 4 I I

3 I 5 I 3 I 3 I 3 I 3 I
0 0 0 0 0 0 0 0 0 0 0 0

2 2 2 2 2 2
0 0 0 0 0 0

Z201-2 2202-2 2203-2 2204-2 2205 -2 2206- 2

2201-\ 2202-1 2203-1 2204-1 2205-1 Z206 - I
0 0 0 0 0 0 0 0 0 0 0 0
3 I 3 I 3 I 3 I 3 I 3 I

4 5 4 5 4 5 • 5 4 5 4 5
0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
3 6 3 6 3 6 3 6 3 6 3 6

T201 T202 T203 T204 T205 f206

2 I 2 I 2 I 2 I 2 I 2 I
0 0 0 0 0 0 0 0 0 0 0 0

TM58Z0-358-35-38

Figure 33. Terminal numb ers of rf and variable if. coils.

need for mechanical synchronization. Make
a note of the positions of the front-panel
controls indicated in the removal proce
dure when removing a subchassis; a con
trol may be accidentally disturbed during
servicing.

e. Careless replacement of parts often
makes new faults.

(1) Before unsoldering a part, note the
position of the leads. If the part has
a number of connections, tag each
of its leads, or make a sketch of
the proper connections.
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(2) Be careful not to damage leads
while pulling or pushing them out of
the way.

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

(4) A carelessly soldered connection
may create a new fault. It is im
portant to make well-soldered
joints; a poorly soldered joint is
one of the most difficult faults to
find.

(5) When a part is replaced in the rf



Figure .14. Fabrication of tube test point adapters.

receiver. Connect the spade lugs to the
LOCAL AUDIO or LINE AUDIO terminals
on the rear panel of the receiver. The
three-position, two-section rotary switch
can be adjusted to an OFF position, a
SPEAKER position, or a 600 OHM LOAD
position. The external terminal board
provides tie points for the ME-30/U. The
test-speaker assembly can be made from
general-purpose parts. The only critical
item is the 600-ohm, noninductive resistor.
Use a 2-watt carbon resistor with a toleI'
ance of ±5 percent.

d. Receiver noise can be extremely use
ful in troubleshooting. A properly operat
ing receiver will produce considerable
noise when the rf and af gain controls are
advanced fully clockwise. Use the sup
plementary equipment performance check
list information (TM 11-5820-358-20).

e. The CARRIER LEVEL meter and the
LINE LEVEL meter on the receiver are
used for testing and troubleshooting. The
CARRIER LEVEL meter measures the
relative signal strength of the incoming rf
or test signals. Indications on this meter
are proportional to those at the AGe ter
minals on the rear panel of the receiver.
The LINE LEVEL meter readings can be
translated into audio output or power ratio
readings. The LINE METER switch ex
tends the range of the LINE LEVEL meter
over a 40-db ran~e.

TM5B20-35B-35-39

MINIATURE OR NOVAL
TUBE SOCKET

NO.IB SOLID TINNED WIRES.
PULL THRU LUGS AND
HOLES, AND SOLDER EACH
WIRE AT UPPER AND LOWER
SOCKET

CUT OFF FLANGE SO ALTERED
TUBE SOCKET WILL FIT INTO
TUBE SHIELD BASES ON
SUBCHASSIS.

WIRES PULLED THRU HOLES
N LOWER SOCKET. ALL WIRES
TRIMMED TO SAME LENGTH.

I . . . . .
SPACER ....

r---:--.

T03
CHES

. . ·,1r
I

~ ~ ~ ~

I
IN

or if. circuits, place it in the exact
position of the original part. A part
that has the same electrical value
but different physical size may
cause trouble in high-frequelJ.cy
circuits. Give particular attention
to proper grounding when replacing
a part. Use the same ground con
nection as in the original wiring.
Failure to do so may result in de
creased gain or undersired oscil
lation.

f. Before making voltage measurements
or performing signal tracing, always check
the value of the regulated dc voltage, un
regulated dc voltage, and ac line voltage.
Approximately +150 volts dc should be
obtained at the +150-volt dc jack, E607
(fig. 51), located on the af subchassis.
This jack is accessible through the main
frame of the receiver, at the left side.
Check the unregulated dc voltage at pin 6
of XV603. Remove tube V603 (fig. 51)
from its tube socket for access to pin 6.
This voltage should be between 200 and225 ,
volts positive with respect to chassis
ground when the receiver is operating.

39. Detailed Troubleshooting Techniques

a. To avoid removing asubchassis when
voltage is to be measured or when a signal
is to be injected at a tube-socket pin that
does not have a test point, remove the tube,
wrap a short length of thin insulated wire
(both ends bared), around the desired tube
pin. A more convenient method is the use
of a tube adapter with test points. Con
struction information is shown in figure
34. The rf tuning coils and transformers
on the rf subchassis can be removed
readily (para 63c), if necessary, to permit
measurement of voltage or resistance at
the socket contacts, or measurement of the
continuity of the coils.

b. If trouble is suspected in the rf sub
chassis, perform as much detailed trou
bleshooting as possible before removing
it to be sure that the trouble is in the sub
chassis. Removal and replacement of the
rf subchassis is time-consuming.

c. A test-speaker assembly (fig. 35) is
useful when testing or troubleshooting the
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TM5B20-358-35-24

Figure 35. Test-speaker assembly fabrication.

40. Visual Inspection

When a receiver is brought in from the
field for acheck or repair, remove the top
and bottom dust covers, and inspect it ac
cording to the instructions in a through g
below. Observe the precautions described
in paragraph 38.

a. Inspect all cables, plugs, and recep
tacles. Check to see that all connectors
are seated properly. Improperly seated
connectors are a frequent cause of ab
normal operation in equipment. Repair or
replace any connectors or cables that are
broken or defective.

b. Inspect for burned insulation and re
sistors that show signs of overheating.
Look for wax leakage and any discolora
tion of parts and wires.

c. Inspect for broken connections to tube
sockets, plugs, and other parts, as well as
for defective soldered connections. Ex
amine for bare wires touching the chassis
or adjoining wires.

d. Be sure that all tubes are in their
correct positions (TM 11-5820-358-20).
Replace or interchange any tubes that are
not of the type called for in the illustra
tions. If any .6C4W tubes are being used in
the receiver, r'eplace them with type 6C4
or6C4WA. Replace broken tubes. Inspect
for loose tube-socket contacts.

e. Inspect the AC 3 AMP fuse and re
place, if necessary (TM 11-5820-358-10).
Check carefully for short circuits (para
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41 and 42) whenever a blown fuse is found.
Receivers bearing Order No. 14-Phila-57,
serial numbers 2683 and above, and Order
No. 14385-Phila-58, have a 1/4-ampere
and a 1/8-ampere B+ fuse on the rear
panel in addition to the AC3 AMP fuse;
inspect these fuses.

£. Be sure that the MEGACYCLE
CHANGE and KILOCYCLE CHANGE con
trols turn freely. Rough operation or bind
ing indicates a damaged tuning system or
the need for cleaning and lubrication (TM
11-5820-358-20) .

g. Check all switches and controls for
ease of operation.

41. Checking B... Circuits for Shorts
(fig. 89)

a. To prevent damage to a receiver sent
in for repair, unless the trouble is known,
ahvays check the high-voltage circuits for
shorts. A B+ short will blow AC 3 AMP
fuse F101, damage rectifiers V801 and
V802, cause resistors to burn up, or cause
any combination of these damages. Re
ceivers bearing Order No~ 14-Phila-56,
serial numbers 2683 and abON'e all on
Order No. 14385-Phila-58, have a 1/4
ampere and a 1/8-ampere B+ fuse on the
rear panel. A B+ short in these receivers
will blow either 1/4-ampere fuse F102 or
1/8-ampere fuse F103.

b. To prepare the receiver for the B+
s h 0 r t circuit resistance measurement
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Figure 37. Radio Receiver R-390AIURR, bottom view.
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tests, perform the following procedures.
(1) Disconnect the ac power plug from

the ac power source.
(2) Ad jus t the front panel controls

(para 36) except turn the BFa
switch to ON.

(3) Replace any blown fuses.
(4) Set the receiver frequency below

8 mc.
c. Make the resistance measurements

listed in the following chart. If abnormal
results are obtained, make the additional
isolating checks listed in the isolating

procedure column. Always proceed to the
next step in the order listed until the trou
ble is isolated. Make all resistance meas
urements between the point listed in the
Point of measurement column and chassis
ground. To detect a shorted tube, observe
the ohmmeter while removing each tube.
If a tube is shorted, the resistance will in
crease as the tube is removed. When the
faulty part is found, repair or replace it
before applying power to the receiver.

Note: The tube location illustrations are in
'I'M 11-5820-358-20.

Point of measurement

B+ Short-circuit tests

Normal indication (ohms' Isolating procedure

Pin 3 of V801

J8ll-5

J208-A

J208-D

J208-K
J208-J

J512-2

J512-lt

J619-5

J410-A

60

Not less than 15,000

Infinite

92,000

Infinite

Infinite
Infinite

Infinite

Infinite

90,000

Infinite •

Remove V80l. Connect the TS-352(*)/U between pin 3 of
V801 and chassis ground. Proceed with the tests only
if the indication is less than 15,000 ohms.

Disconnect P1ll (fig. 37) from J81l. Connect the TS
352(*)/U between J811-5 and chassis ground.

Remove V802.
Remove power-supply subchassis (TM 11-5820-358-20)

and check tube sockets XV801, XC802, and wiring for
grounds.

Disconnect P108 (fig. 36) from J208 and connect the TS-
352(*)/U between J208-A and chassis ground.

Remove V201 through V204.
Remove the rf subchassis (para 59).
Check plate and screen circuit components of V201

through V204.
Remove V207.
Check screen grid circuit components of V207.
Check plate circuit components of V207.
Remove V205 and V206. .
Check plate and screen grid circuit components of V205

and V206.
Disconnect P 112 (fig. 36) from J 512 and connect the TS

352(*)/U between J512-2 and chassis ground.
Remove V501 through V504, and V506 through V509.
Remove the if. subchassis (para 61), and check plate and

screen r:rid circuit components of V501 through V504,
and V506 through V50(J.

Remove V505.
Check plate and screen grid circuit components of V505.
Disconnect 1'119 (fig. 37) from J619, and connect the TS-

352(*)/ll between J619-5 and chassis ground.
J'~emove V601 through V605.
Remove af subchassis (TM 11-5820-358-20).
Check plate and screen grid components of V601 through

V605. Be sure to test C603, C606, and C61l.
Disconnect P110 (fig. 36) from J410, and connect the

TS-"352(*)/U between J410-A and chassis ground.
Remove V40l.
Remove crystal-oscillator subchassis (para 60).

I Check plate circuit components ·of V40l.



Point of measurement

B+ Short-oircuit tests

Normal indication (ohms) Isolating procedure

J410-C
J709-A

J709-B
J619-2, J619-3,

J619-4, andJ619-5

Infinite
Infinite

Infinite
Not less than 15,000

Check screen grid circuit components of V401.
Disconnect P109 (fig. 37) from J709A, and connect the

TS-352(*)/U between J709A and chassis ground,
Remove V701.

Caution: If V701 is not defective, be sure to replace
the same tube in XV701. If V701 must be replaced by a
new tube, make the end point adjustment (para 81).
Remove vfo subchassis (para 65) and check plate circuit

components of V701.
Check screen grid circuit components of V701.
Disconnect P119 from J619, and check between the points

listed in the point of measurement column and chassis
ground.

Remove the af subchassis (TM 11-5820-358-20).
Check the main filter and voltage regulator circuit

components. Be sure to check C606, C603C, and C611.

d. If the fault cannot be isolated by the
tests in c above, the trouble is in the main
frame wiring. Use the main-frame wiring
diagram (fig. 87) in conjunction with the
main-frame and continuity chart (para 55).
Paragraph 56 lists the resistance meas
urements between chassis ground and the
subchassis power connector terminals.
Shorts and opens may often be detected by
making the measurements listed.

e. In some cases, B+ shorts will be in
termittent or will appear only when B+
voltage is present. If this is the case, dis
con n e c t all power connectors except
power-supply subchassis connector P111
and af subchassis connector P119. Apply
power by connecting 115 volts ac (or 230
volts ac if power transformer T801 pri
mary is connected for 230 volts ac) and
setting the ,FUNCTION switch to AGC. Re
move tube V603 from the af subchassis
and connect the TS-352(*)/U to pin 6 of
XV603. If the voltage is approximately 215
to 240 volts, the B+ short is not in the af
subchassis.

f. Reconnect each subchassis, one at a
time; each time, note the B+ voltage at pin
6 of XV603. Each time an additional sub
chassis is reconnected, B+ voltage will
drop a few volts after the tubes warm up,.
This is normal, because of the additional
load.

g. When the if. subchassis is tested in
this manner, momentarily turn the BFO

switch to ON to check the bfo circuit for
B+ shorts.

h. When the rf subchassis is tested,
check the calibration oscillator by mo
mentarily setting the FUNCTION switch
to CAL. Tune the receiver to a frequency
between 0.5 mc and 8 mc. This applies
regulated +150 volts to the screen grid of
V207.

i. When reconnecting the crystal-oscil
lator subchassis and the vfo subchasis,
check the regulated voltage at +150-volt
test point E607 (fig. 51). This point can be
reached through an access hole at the left
side of the receiver. Check for approxi
mately 205 to 225 volts on pin 6 of XV603
when all the subchassis are reconnected.

42. Checking Filament and Oven Circuits
for Opens and Shorts

(fig. 90)
a. Open Circuits.

(1) An open circuit in the filament and/
or oven circuits will not cause
damage to the receiver, but will
render the receiver, or some of its
functions, inoperative. All tube
filaments are connected in parallel
with the ac 6.3-volt filament wind
ing ofpower transformer T801 with
the exception of V505, V701, V801,
and V802. The filaments of V505
and V701 are connected in series
with current-regulator tube RT510,
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which is located on the if. sub
chassis. A tube that does not light
either has an open filament or the
circuit carrying the filament power
is open. A tube with an open fila
ment is easily detected by sub
stituting a tube known to be good.

Note: Wh en reinserting tubes, put the
original tube back in XV701 or the receiver
will need realignment.

(2) If tubes V505 and V701do not light,
the trouble is with either tube,
current-regulator tube RT5l0, or
in the wiring of the series circuit.
If rectifiers V80l and V802 do not
light, the trouble is with the tubes,
an open 25.2-volt ac filament wind
ing on power transformer T80l, or
in the power-supply subchassis
wiring.

(3) Crystal oven HR202 on the rf sub
chassis is always connected to the
6.3-volt ac line. If HR202 does not
operate, the thermostat switch,
the heater winding, or the wiring to
it is defective. For vfo oven HR70l,
or crystal-oscillator oven HR401
to operate, OVENS switch Sl06
must be in the ON position. Trou
ble in these circuits must be de
tected by checking the individual
parts in each one.

b. Short Circuits.
(1) Short circuits in the tube heater

and/or oven circuits usually blow
the AC 3 AMP fuse on the rear
panel on the receiver. Disconnect
all power/plugs except PIll (fig.
37) from the power-supply sub
chassis and apply ac power to the
re c e i v e r. Turn the FUNCTION
switch to STAND BY. If tubes V80l
and V802 in the power-supply sub
chassis light and fuse FlOl does
not blow, the trouble is in one of the
other sub9hassis. If the fuse blows,
the trouble is in the power-supply
sq.bchassis or main-frame wiring.
Follow th~ procedure in (2) below
for locating the tube filament or
oven short.

(2) Remove all tubes and the power
plug from the subchassis to be

tested. Check between the termi
nals listed in the chart below and
ground, unless otherwise specified.
If the resistance value is below that
specified, a filament bypass capac
itor or an oven heater Winding is
short-circuited.

Subchassis .Points of ohmmeter Resistance not
check less than

Rf subchassis J208-B Infinity
J208-F 100 ohms

J512-8 Infinity
If. subchassis J512-19 Infinity

J512-20 Infinity

Af subchassis J619-10 Infinity

Xtalosc J410-E 11 ohms
subchassis J410-F 11 ohms

J41O-B Infinity

J709-D to J709-J 13 ohms
J709-D Infinity

Vfo subchassis J709-E to J709-K 13 ohms.
J709-E Infinity
J709-H Infinity

43. Equipment Performance Check

Operate the equipment as described in
the equipment performance checklist (TM
11-5820-358-20). If the results of these
checks indicate trouble in a particular
subchasl:?is, go directly to the indicated
subparagraph in the troubleshooting chart
(para 46).

44. High-frequency Oscillator Injection
Voltage Tests

(fig. 43)

Check the conversion oscillators (V207,
V401, and V70l) to see if they are oscillat
ing; proceed as follows:

a. Turn the FUNCTION switch to STAND
BY to remove B+ from all tubes except the
conversion oscillators. The cathodes and
control grids of the mixers act as recti
fiers Of the oscillator voltage at test points
E209, E2l0, and E2ll. The voltage at test
point E402 (fig. 46) is the grid leak bias
at the control grid of V401.

b. Check the de voltage at test points
E209, E210, E211, and E204 with the
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"'To obtain a meter indication at test point E209, the

receiver must be tuned below 8 me.

TS-505(*)/U. The voltages should be as
follows:

45. Overall Receiver Gain Test

The overall receiver gain test checks
r e c e i ve r operation from the antenna
through detector V506B. If the result of
this test is normal, the fault is in the audio
portion of the receiver.

a. Connect the receiver and the test
equipment as shown in figure 57.

b. Set the TS-505(*)/U FUNCTION
switch to -DC and the RANGE switch to
lOVe

C. Set the output of the AN/URM-25(*)
to 10 microvolts.

d. Tune the AN/URM-25(*) and the re-

Test point

aE209
E210
E211
E402 (fig. 46)

Voltage

-6.8 (approx)
-3.5 to -8
-2.8 to -4.3
-4 to -11

ceiver to the same frequency. Readjust
the KILOCYCLE CHANGE control slightly
for a maximum TS-505(*)/U indication.

e. Adjust the output of the AN/URM
25(*) for a TS-505(*)/U indication of -7
volts.

f. If the AN/URM-25(*) output is between
1 and 4 microvolts, the overall gain of the
receiver is normal.

g. If the AN/URM-25(*) output is above
or below the limits set in f above, readjus1
the AN/URM-25(*) output for 2 microvolts.
Adjust GAIN ADJ control R519 (fig. 38) for
a TS-505(*)/U indication of -7 volts. If
this adjustment fails to restore normal
operation, the fault is in the rf, the if.,
or the detector portion of the receiver.

46. Troubleshooting Chart

a. General. The troublel;lhooting chart
outlines the procedures for localizing
trouble to a stage in the rf, if., af, vfo, or
power-supply subchassis.

b. Use of Chart. This chart supplements
the troubleshooting checks in TM 11
5820-358-20. If previous checks h a v e
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resulted in reference to a particular sub
chassis, go directly to the referenced
subchassis .

Caution: If no symptoms are mown,
make the short-circuit tests (para 41 and

, 42) before starting with step 1 ofthetrou
bleshooting checks in TM 11-5820-358-20.

c. Conditions for Tests. Connect the re-

ceiverto the ac power source, and set its
controls (para 36).

d. Troubleshooting Chart (fig. 53 and 54).

Note: Perfonn the equipmen t perfonnance checks
in TM 11-5820-358-20 before using this chart un
less the trouble has already been localized,'

(1) Power-supply subchassis.

Item Indication Probable trouble Procedure

1 Receiver fails to oper- a. Defective ac power a. Disconnect receiver from power source.
ate; tubes and dial contacts in FUNC- Disconnect PU1 (fig. 37). Check conti-
lamps do not light. TION swi tch or open nuity between AC 3 AMP fuse F101 and
(Fuses do not blow). filter FL101 (fig. Pl11-7. Check FL101 for continuity.

56).
b. Power trasnformer b. Check continuity between J811-4 and J811-

T801 primary wind- 7 for 115-volt operation; or between
ings open. J811-4 and J811-7, and J811-6 and

J811-7 for 230-volt operation.
c. Loose connections c. Remove power-supply subchassis (TM 11-

or improper wiring 5820-358-20) and check TB801.
to TB801.

d. Open 6.3-volt winding. d. Check continuity between J811-10 and
J811-11.

e. Open 25.2-volt e. Remove V801 and V802. Check continuity
winding. between J811-1 and J811-11.

2 Receiver fails to oper- Open 570-volt winding. Disconnect receiver -Crom power source. Re-
ate; tubes abd lamps- move V801 and V802. Check for 74 ohms
light. between pin 1 of V801 and pin 1 of V802.

(2) Af subchassis.

Item Ind ication Probab Ie troub Ie Procedure
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2

3

No line or local af
output.

Line af output, but no
local af output.

Local af output, but no
line af output.

a. No B+ to af circui ts.

b. Defective first af
ampl i fier or af
cathode follower
stage.

c. Defective break-in
rclFl.Y KnOI.

Defective local af ampli
fi er or af ou tpu t s trtge.

Defective line af ampli
fier or af output stage.

a. Di".;connect receiver from power source.
Di".;connect Pill and P119 (fig. 37).
Check for continuity between 1'111-5
anel 1'1 1\l-5. Hemove af subchassis
('1'\1 11-5S~O-;\5S-:'1O). Check for open
L(iOI or LfiO:l by continuity test between
:\OGO:\ pin 7, and ,J(119-5 (fig. 51 and
5::!).

h. Check circuit component" of VG01 (fig.
51) including I'I~O and audio response
l-mitch :-; 10-1 I fig. 5(\"\.

c. Check KliOI contacts (fig. 51).

Find defective stage by :--:ignal ".;ubstitution
~para 17). Check circuit. component".; of
defective stage.

~f\.Tlle as item 2.



(3) U. subchassis.

Item Indication Probable trouble Procedure

1 No audio output when a. Defective if. amplifier a. Use signal substitution (para 47) to find
receiver is tuned to stage. defective stage. Check 'circuit compo-
any station. nents of defective stage.

b. No B+ to if. circuits. b. Disconnect P119 (fig. 37) from J619. Check
for open filter choke L601 or L602 by
testing for B+ at J619-2. Reconnect P119
and disconnect Pl12 (fig. 36). Check for
B+ at Pl12-2. If B+ is present at J619-2
and not at Pl12-2, the trouble is in
FUNCTION switch or main frame wiring
(fig. 87).

2 Some stations received Defective agc circuit. Tune receiver to strong station. Check for agc
much louder than voltage at TB102-3 on receiver rear panel.
others. Check at E208, E209, E210 (fig. 43), and

the control grids of V501, V502, and V503
(fig. 39) for agc voltage. If no agc voltage
is present at TB102-3, use voltage and re-
sistance diagram to check circuit components
of V506, V508, and V509A.

3 Noise does not drop If. gain set too high. Adjust if. gain ~ontrol (para 73).
sharply between de-
tent positions of ME-
GACYCLE CHANGE
control.

4 Set operates normally Defective meter M102 Check meter by substitution. Use voltage and
but CARRIER LEVEL (fig. 56) or meter resistance diagram to check cathode circuit
meter does not indi- circuit. components of V504 and V506A (fig. 38 and
cate. 42).

5 Set operates normally Defective noise limiter Check LIMITER control (S108 and R120) (fig.
but noise limiter does switch or limiter stage. 56). Use voltage and resistance. diagram
not operate. (fig. 60) to check circuit components of

V507.
6 Set operates normally No B+ to V505. Tum BFO switch S101 to ON. Use voltage and

but BFO does not resistance diagram (fig. 60) to isolate de fec-
operate. tive component of bfo stage or switch S101.

(4) VFO subchassis.

Item Indication Probable trouble Procedure

1 A Few strong stations Defective vfo stage. Use voltage and resistance diagram (fig. 61)
are received, but inac- to isolate defective component in vfo.
curate frequency
identification.

2 Excessive error at one Aging has caused vfo Reset vfo end point (para 81).
end of the KILOCY- range to change.
CLE CHANGE con-
trol after extreme
other end has been
cali brated.
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(5) Rf suhchassis.

Item Indication Probable trouble Procedure

1 Receiver inoperative, a. No B+ to rf circuits. a. Same as pr ocedure for second paragraph
but tubes and dial of (3) above.
lamps light. b. Defective rf or mixer b. Use oscill~tor injection voltage tests

stage. (para 44) to check oscillators. Use signal
substitution (para 47) to locate defective
stage. Use voltage and resistance diagram
(fig. 58) to isolate defecti ve component.

c. Receiver out of syn- c. Resynchronize receiver (para 70).
chronization.

d. Defective antenna re- d. Check K 101 (fig. 36 and 55) for ground,
lay assembly K10l. open, or pitted contacts.

2 Receiver operates Defective V202 or V207 Use voltage and resistance diagram (fig. 58) to
above 8 mc only. stage. isolate defective component.

3 Rf noise is maximum Mistracking rf coils. Realign rf coils (para 77).
when MEGACYCLE
CHANGE control is
out of detent position.

4 Receiver operates, but No B+ to calibration os- Disconnect P108 (fig. 36) from J208. Check for
calibration signal not cillator circuits. B+ at P108-J; if not present, trouble is in
audible on any band. FUNCTION switch or main-frame wiring. Use

voltage and resistance diagram (fig. 58) to
isolate defective cOlT'.ponent in V205 or V206
circuits.

5 Inaccurate frequency Calibration oscillator off Adjust cali bration oscillator (para 79).
identification when frequency.
receiver is calibrated.

6 Same as item 3 of (3)
above.

(6) Crystal oscillator suhchassis.

Item Indioatlon Probable trouble Procedure

1 Receiver inoperative, a. No +150-volt regulated a. Turn FUNCTION switch to STAND BY.
but tubes and dial dc to crystal-oscil- Check for +150 volts between E607 (fig.
lamps light. lator' circui ts. 51) and chassis ground. E607 is acces-

sible through hole inside of main frame.
H voltage is not present, check voltage
regulator circuit on the af subchassis.

b. No B+ to plate circuit b. Turn FUNCTION switch to AGC. Discon-
of V401. nect PUO (fig. 36) from J410. Check for

+150 volts at PUO-C. Check for B+
P110-A. Use voltage and resistance dia-

, gram (fig. 59) to isolate defective compo-
nent.

2 Noise on any ,band is Crystal-oscillator trim- Realign crystal-oscillator trimmers (para 74).
less than on an 00- mers misadjusted.
jacent band.

3 Cali bration signal Crystal-oscillator shaft Check (para 70e) and tighten shaft coupler
audible on only one disengaged. (fig. 36).
band.
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Figure 39. If. subchassis, MOD 1, Order No. 363-Phila-5l; and all if. subchassis on Order No.
1l;-PhiZa-56, top view.
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Figure 40. Unmodified if. subchassis, bottom view, rear section.
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Figure 413. If. 8ubchassis, bottom view, front section.
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FigtP'e 4.1. HI subchassis, top view.

71



72

CHI C~22

S 206

5204~~~5203

5202

Figure #. Hf subchassis, bottom view, front section.
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Figure 4-5. HI sub chassis, bottom view, rear section.
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TM5820- 358-35'-50

74

Figure 46. Crystal-oscillator sub chassis, top view.

Figure 47. Crystal-oscillator subchassis, bottom view.



TM~820· ~8·35.52

Figure -48. CrY8tal~oscillator 8.tlbchassis,
internal view o~ crystal oven.

Figure 49. Vlo stlbchassis, top view.

Figure 50. Vlo stlbchassis, bottom view.
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Figure 51. Af subohassis, top view.
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Figure 52. At subchassis, bottom view.
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Figure 53. Power-supply sub chassis, top view.

TM58Z0· 58-35-58------'-

Figure 54-. Power-supply subchassis, bottom view.
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Figure 55. Ante,~na relay assembly, internal view.



., lO

Figure 56. Radio Receiver R-:J90A/URR, front panel and interior of main frame.
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Figure 57. Overall receiver gain test setup.
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V206
5814A

CALI BRATION OSC
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FOLLOWER
V205
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NOTE I
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o
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o
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o
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- 35

28K

o
o
o
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NOTE 2
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TM5820-358-35- 62

NC

20K

NOTES:
I. TO OBTAIN MEASUREMENTS SHOWN

ON V202 AND V207 OPERATE
RECEIVER BELOW 8MC.

2. TO 08TAIN MEASUREMENTS SHOWN
ON V205 AND V206 SET IFUNCTIONI
SWITCH IN ~ POSITION.

3. *-WITH IRF GAINI CONTROL COMPLETELY
CLOCKWISE.

4. 1I-IFUNCTION I SWITCH IN THE ~ POSIT ION.

5. MEASUREMENTS AT PIN 7. V201 ARE 010 ON
RECEIVERS BEARING ORDERS NO. 14214-P-51.
375-P-54, AND 08719-P-55. ALL RF MOD 2 AND
ORDER NO. 363-P-54. RF MOD I.

199

1ST MIXER
V202
6C4

RF AMPL
V201
6DC6

Figure 58. HI subchassis, voltage and resistance diagram.
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Figure 59. Crystal-oscillator: subchassis, voltage and resistance diagram.
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Figure 60. If. subchassis, voltage and resistance diagram.
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Figure 61. Vfo subchassis, voltage and resistance diagram.
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Figure 6£. AI subchassis, voltage and resistance diagram.
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Figure 63. Power-supply subchassis, voltage and resistance diagram.
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47. Signal Substitution Chart

Signal substitution supplements the gen
eral troubleshooting procedures. Use sig
nal sub s tit uti 0 n when voltage and
resistance measurements fail to isolate
the trouble, and in the if. and af subchassis,
to rapidly localize trouble to a particular
stage. An externally generated signal from
the TS-382(*)/U or the AN/URM-25(*) is
substituted for the signal present in each
stage. The test equipment required is
listed in paragraph 34.

a. Preset the receiver front-panel con
trols (para 36).

b. When using the TS-382(*)/U, connect
its .ground lead to the receiver chassis
and its hot lead through a 0.5 uf, 400-volt
capacitor to the desired test point. Set the
TS:"382(*)/U frequency at 800 cycles per
second for all tests.

c. When using the AN/URM-25(*), con
nect the ground lead of Test Lead CX
2919/U to the receiver chassis and its hot
lead to the desired test point. The CX
2919/U is supplied with the AN/URM-25D
or' AN/URM-25F. 'When a modulated AN/
URM-25(*) output is required, use the
1,000 cps internal modulation of the AN/
URM-25(*).

d. When performing the signal substitu
tion tests, be sure that the AN/URM-25(*)
or the TS-382(*)/U is adjusted to produce

a usable receiver output; when working
from the receiver output towards the an
tenna; reduce the signal level to zero and
then raise it to a usable level. This in
sures that an extremely strong input sig
nal is not overloading the receiver, or that
the signal is not being brute-forced through
a defective stage.

e. Observe the general precautions (para
38). Use' the bench-testing (para 37) and
test cable (para 35) data. Use tube test
point adapters (para 39a) to avoid sub
chassis removal, because test jacks are
not provided at all points where signals
must be applied.

f. Note the volume and listen for dis
tortion in the headset or speaker during
the signal substitution procedure. If pos
sible, compare the results with a receiver
known to be operating normally.

g. A tuning shaft or band switch that is
out of synchronization (para 70) or a coil
slug or trimmer capacitor that is mis
aligned will cause reduced output or no
output.

h. Each succeeding step of the signal
substitutioh tests in the follOWing chart
assumes that the preceding steps have
been made and that the previously tested
stages are working normally.

(1) Af tests (fig. 51, 52, and 62).

Loud clear signal If receiver passes this test, go imme-
heard for both diately to if. subchassis tests. If re-
connections. ceiver fails this test, proceed with

step 2

Audio signal Check resistance of T601 windings
heard. (para 49).

Volume increases. Check C605 and circuit components
of V603.

Volume increases. Check C604 and circuit components of
V602A.

Step

2

3

4

5

88

Test connection

TS-382(*)/U to TEl03, DIODE LOAD
terminal 14. Connect headset or
speaker to TB103, LINE AUDIO ter
minals 10 and 13, then to TB102,
LOCAL AUDIO terminals 6 and 7.
Note: Leave headset connected to TB102

terminals 6 and 7 for steps 2, 3, 4, and 5.

TS-382(*)/U to pin 5 of V603.

TS-382(*)/U to pin 1 of V603.

Disconnect P120 (fig. 37) from J620.
TS-382(*)/U to J620-1.
Caution: Make sure LINE METER

switch is at OFF before continuing
tests.
Reconnect P120. TS-382(*)/U to pin 8

of V601 (LOCAL GAIN control at 10).

Normal indication

Volume less than
in step 4.

Procedure

Check LOCAL GAIN control R105,
AUDIO RESPONSE switch 8104, and
seating of P120 (fig. 56).



Step Test connection Normal indication Procedure

6 Headset or speaker to TB103, terminals Audio signal Check resistance of T602 windings
10 and 13, for steps (6 thru 11). T8- heard. (para 49).
382(*)/U to pin 5 of V604.

7 T8-3S2( *)/U to pin 6 of V602B. Volume increases. Check C605 and circuit components of
V604.

8 TS-382(*)/U to pin 8 of V601B. Volume less than Check LINE GAIN control R 104 (fig.
in step 7. 56), C 607, and circuit components

of V602B.
9 TS-382(*)/l' to pin 1 of V601A. Volume same as Check C602.

step 8.
10 Turn AUDIO RESPONSE switch to Volume same as Check FL601 (fig. 51).

~H ARP. in step 9.
11 TS-332(*)/lT to pin 2 of V507 A. Volume increases. Check C549, seating of Pl12, (fig. 36)

and circuit components of V601A.
12 T~-332(*)/U to pin 3 of V507 A, then to Volume same as Check circuit components of V507 (fig.

pin 6 of V507B. in step 11 for 38 and 4.0).
both connec-
tions.

(2) If. tests.

Step

2

3

4

5

6

7

Test connection

Note; Connect headset or speaker to

TBI03 LINE AUDIO terminals 10 and

13. Use modulated 455-kc signal from

AN/URM-25 (.) for all tests in this

subparagraph.

Pin 5 of V504.

Note; Turn FUNCTION switch to

MGC and RF GAIN control to 10.

Pin 1 of V504.

Pin 1 of V503.

Pin 1 of V502

Pin 1 of V501.

Turn BANDWIDTH swi tch from 2
thru 16 kc. Listen to audio sig
nal at each posi tion.

Pin 1 of V204.

Normal indication

Audio signal heard.

I

Large increase in
volume.

Large increase in
volume.

Large increase in
volume.

Large increase in
volume.

Volume about same
as in step 5 for
each position.

Volume about same
as in step 6.

Procedure

Check resistance of windings
of T503 and L502 (para 49).

Check circuit components of
V504 (fig. 38 and 39).

Check GAIN ADJ control
R519 (para 73) and circuit
components of V503 (fig.
38 and 39).

Check circuit components of
V502 (fig. 38 and 39).

Check circuit components" of
V501.

If volume decreases in one
of BANDWIDTH switch
positions, check BAND
WIDTH swi tch 8501. If
8501 is not defective, re
place appropriate mechan
ical if. filter (para64b).

Check seating of P218, P213
(fig. 36), and resistance of
T208 windings (para 49).
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(3) Mixers, oscillators, and rf amplifier tests (figo 43) 0

Step

2

3

4

5

6

7

8

9

90

Test connection

Note: Plug headset into PHONES

jack on receiver front panel. Use

AN/URM-25 CO) for all tests in this

subparagraph.

Connect antenna to test point E211.
Apply strong unmodulated 2,455
kc signal to pin 7 of V204. 8et
receiver frequency indicator at
01 +000.

Disconnect antenna. Apply mod
ulated 2-mc signal to test
point E211 (fig. 43).

Apply modulated 2-mc signal to
pin 1 of V203.

Note: Set receiver frequency

indicator to 00 500 for steps 4

thru 11.

Connect antenna to test point
E210 (fig. 43). Apply strong
unmodulated 20-mc signal to
pin 7 of V203.

Disconnect antenna. Apply mod
ulated 17. 5-mc signal to test
point E210.

Apply 17.5-mc modulated signal
to pin 1 of V202.

Connect antenna to test point
E209. Apply strong unmodu-
lated 17-mc signal to pin 7 of V202.

Disconnect antenna. Apply 0.5
mc modulated signal to test
point E209.

Apply modulated 0.5-mc signal
to test point'E209.

Normal ind iaatioD

Noise or signal heard.

Audio signal heard.

Volume about same as
in step 2.

Noise or signal heard.

Audio signal heard.

Volume about same as
in step 5.

Noise or signal heard.

Audio signal heard.

Volume about the same
as in step 8.

Procedure

Check V204 circuit components;
use voltage and resistance
diagram (fig. 58).

Check VFO output (para 44).
Check V701 circuit; use volt
age and resistance diagram
(fig. 61). Check Z702 re
sistance (para 49).

Check resistance of Z216-1 thru
Z216-3 (para 49).

Check mechanical and electri
cal alignment of Z216-1 thru
Z216-3 (para 70 and 75).

Check V203 components; use
voltage and resistance dia
gram (fig. 58).

Check V401 output (para 44).
Check T401 resistance (para
49).

Check V401 circuit components;
use voltage and resistance
diagram (fig. 59).

Check synchronization of
crystal-oscillator subchassis.
(para 70e).

Check resistance of Z213-1 thru
Z213-3 (para 49).

Check mechanical and electrical
alignment Z213-1 thru Z213-3
(para 70 and 76).

Check V202 circuit components;
use voltage and resistance
diagram (fig. 58).

Check for V207 output (para 44).

Check resistance of T207 (para
49).

Check V207 circuit components;
use voltage and resistance
diagram (fig. 58).

Check 8206 and 8207 (fig. 44).

Check V201 circuit components;
use voltage and resistance
diagram (fig. 58).



Step Test connection Normal indication Procedure

Check mechanical and elec\tri-
cal alignment of Z201-1 th.ru
Z206-1, and Z201-2 thru
Z206-2 (para 70 and 77).

10 Apply modulated 0.5-mc signal Volume greater than Check V201 circuit components;
to test point E208. in step 9. use voltage and resistance

chart (fig. 58).
11 Apply modulated 0.5-mc signal Volume about the same Check antenna relay K101

to BALANCED or UNBAL- as in step 10. (para 52).
ANCED antenna connector Check 8201 thru 8205 (fig. 44~.

on recei ver rear panel. Check mechanical and electri-
cal alignment of T201 thru
T206 (para 70 and 77).

48. Stage-Gain Charts
Use the stage-gain charts as standards

when localizing trouble to a stage. These
tests supplement the t r ou b Ie s ho ot i n g
(para 46) and signal substitution (para 47)
procedures. To make connections where
test jacks are not provided, use tube
adapters (para 39a). Preset the receiver
controls (para 36).

a. Af Tests (fig. 62). For the af tests,
measure the signal input level required to

produce the output listed in the chart be
low. For each step, measure the voltage
output of the TS-382(*)/U with the ME
30(*)/U. Set the TS-382(*)/U to 400 cps
for all af tests. Connect the ground lead of
the TS-382(*)/U to the receiver chassis
ground and connect the hot lead, through a
0.05 uf, 400-volt capacitor, to the specified
test point. The chart below lists the test
instructions, the signal input voltage, and
the output voltage for a normal receiver.

Step Test instructions
TS-382(·)/U output Receiver output

level (volta rma) level (volts rrna)

1 Connect ME-301U an d 600-ohm, I-watt carbon 10 17.3
resistor in parallel between TB102 LOCAL
AUDIO terminals 6 and 7 on the receiver
rear panel; connect TS-382(')/U to pin 1 of
V603; preset recei ver controls (para 36) but
turn RF GAIN control to 0; turn LOCAL
GAIN control to 10; turn FUNCTION switch
to MGC.

2 Connect TS-382(*)/U to pin 1 of V602A. 0.60 17.3
3 Connect TS-382(*)/U to pin 7 of V601B. 1.6 17.3
4 Connect TS-382(*)/U to TB103 DIODE LOAD 1.0 17.3

terminal 14.
5 Connect ME-30(*)/U and 600-obm, I-watt car- lO 2.45

bon resistor, in parallel, between TB103
LINE AUDIO terminals 10 and 13. Turn
LINE GAIN control to 10. Connect TS-382
(* )/U to pin 1 of V604.

6 Connect TS-382(*)/U to pin 7 of V602B. 0.60 2.45

Note: Be sure that GAIN ADJ R519 is properly ad
j usted (para 73) before making the if. stage-gain test.

b. If. Tests. For the if. tests, connect
the COMMON lead of the TS-505(*)/U to
the receiver chassis ground and connect

the hot lead to TB103 terminal 14 on the
receiver rear panel. Turn the TS-505(*)/U
FUNCTION switch to -DC and the RANGE
switch to lOY. Connect Test Lead CX
2919/U (part of the AN/URM-25D or AN/
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a The TS-505(·)/U indication will be -4 volts.

c. Rf Tests. For the rf tests, use the
sam:e setup as in b above. The chart below
lists the test connections, the frequency
range for each test, and the AN/URM
25(*) level required to produce a -7-volt
TS-505(*)/U indication.

49. Dc Resistances of Transformers and
Coils

The dc resistances of the windings of the
transformers and coils in Radio Receiver
R-390A/URR as measured with. Multimeter
TS-352(*)/U, or equivalent, are listed in
a through f below:

a. Main Frame.

URM-25F) bet wee n receiver chassis
ground and the test point indicated in the
chart below. Preset the receiver controls
(para 36) but turn the RF GAIN control to
10 and the FUNCTION switch to MGC. Set
the AN/URM-25(*) to 455 kc, and then
retune it slightly for a maximum TS
505(*)/U indication. The chart below lists
the test connections and the AN/URM
25(*) output level required to produce a-7
volt TS-505(*)/U indication.

b. Rf Subchassis.

Transformer or coil Terminals Ohms

HR202 1-3 5
L201 7
L202 0.6
L203 0.6
L204 0.6
L205 0.6
L206 0.6
L207 0.6
L208 7
L210 0.15
L211 7
L236 0.3
T201 1-2 Less than 0.2

4-6 2.7
T202 1-2 Less than 0.2

4-6 1.2
T204 1-2 Less than 0.2

4-6 4
T205 1-2 Less than 0.2

4-6 Less than 0.2
T206 1-2 Less than 0.2

4-6~ Less than 0.2
T207 1-2 Less than 0.2

3-4 Less than 0.2
T208 1-5 2.5

2-3 2
3-4 2
2-4 4

Z201-1 1-3 2.8
Z202-1 1-3 1.8
Z203-1 1-3 1.2
Z204-1 1-3 0.5
Z205-1 1-3 0.2
Z206-1 1-3 Less than 0.2
Z201-2 1-3 2.8
Z202-2 1-3 1.8
Z203-2 1-3 1.2
Z204-2 1-3 0.5
Z205-2 1-3 0.2
Z206-2 1-3 Less than 0.2
Z213-1 1-3 Less than 0.2
Z213-2 1~3 Less than 0.2
Z213-3 1-3 Less than 0.2
Z216-1 1-3 1.1
Z216-2 1-3 1.1
Z216-3 1-3 1.1

c. Crystal-Oscillator Subchassis.

Transformer or coil Terminals Ohms

HR401 Gnd J410-E 11
L401 7
L402 0.6
T401 1-2 Less than 0.1

3-4 Less than 0.1

20 to 60
13 to 40
20 to 65
15 to 60
15 to 60
4 to 16
1 to 4

AN/URM
25(· )

output

(microvolts)

Ohms

Less than 0.1
Less than 0.1
200

AN/URM-25C·) out

put (microvolts)

100,000a
10,000 to 20,000
250 to 500
100 to 200

Frequency

range (me)

17.5 to 25
3to2
8 to 32
0.5 to 8
17.5 to 25
0.5 to 32
0.5 to 32

A-A
B-B
1-2

Terminals

E209

E208
BALANCED antenna

connector

Test connection (fig. 43)

Test connections (fig. 60)

Conn,ect the AN/URM-25(*) to:
Pin 1 of V504
Pin 1 of V503
Pin 1 of V502
Pin 1 of V501

Connect the AN/URM-25(*)
to test poin t:

E210

FL10l

Transformer or coil

Kl0l
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d. If. Subohassis.

Transformer or coil Terminals Ohms

FL502 1-2 40
3-4 40

FL503 1-2 40
3-4 40

FL504 1-2 40
3-4 40

FL505 1-2 40
3-4 40

L501 7
L502 90
L504 3
L505 90
RT510 2-7 8
T501 1-2 6

4-5 6
T502 1-2 6

4-5 6
T503 1-2 6

3-4 6.1
4-5 6.3
3-5 0.2

Z501 1-2 4.8
Z502 1-2 0.2

1-3 1.8
2-3 1.6

Z503 1-5 18

e. Ai Subchassis.

Transformer or coil Terminals Ohms

FL601 1-2 230
2-3 250
1-3 480

K601 1-7 2.8
L601 1-2 130

Tran sformer or coil Terminals Ohms

L602 1-2 125
L603 1-2 110
RT510 2-7 8
T601 .1-2 580

3-4 28
5-6 30

T602 1-2 580
3-4 28
5-6 30

f. Vfo Subchassis.

Transformer or coil Terminals Ohms

L706 0.6
Z702 1-2 4

3-4 0.5

50. Internal Frequency and Switch Settings

a. The position of switches 8201 and S401
and the frequency of the rf and variable if.
stages is changed automatically as the
receiver is tun e d through various fre
quency bands. The chart below lists the
switch positions. and the corresponding
frequencies for the first variable if. and the
second crystal oscillator for every I-mc
increment of the receiver tuning range.
Refer to paragraph 4 for complete fre
quency conversion details.

b. Rf and variable if. conversion scheme
is listed in the chart below:

Position of switch
Band 8201 and range of Pos ition of 1st variable if 2d xtal-osc crystal 2d xtal-osc output
(me) antenna and rf switch 8401 range (me) freQ (me) freQ (me)

coils (me)

0.5-1 0.5-1 0.5 17.5-18 10.0 20.0
1-2 1-2 1 18-19 10.5 21.0
2-3 2-4 2 19-20 11.0 , 22. )
3-4 2-4 3 20-21 11.5 23.0
4-5 4-8 4 21-22 12.0 24.0
5-6 4-8 5 22-23 12.5 25.0
6-7 4-8 6 23-24 13.0 2(i.0
7-8 4-8 7 24-25 9.0 27.0
8-9 8-16 8 Not used 11.0 11.0
9-10 8-16 9 Not used 12.0 12.0

10-11 8-16 10 Not used 13.0 13.0
11-12 8-16 11 Not used 14.0 14.0
12-13 8-16 12 Not used 15.0 15.0
13-14 8-16 13 Not used 16.0 1G.O
14-15 8-16 14 Not used 17.0 17.0
15-16 8-16 15 Not used 9.0 18.0
16-17 16-32 16 Not used 9.5 19.0
17-18 16-32 17 Not used 10.1 20.0
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Position of switch
Band 8201 and range of Position of 1st variable if 2d xtal-osc crystal 2d xtal-osc ou tpu t
(rolC) antenna and rf switch 8401 range (me) freq (me) freq (me)

coils (me)

18-19 16-32 18 Not used 10.5 21.0
19-20 16-32 19 Not used 11.0 22.0
20-21 16-32 20 Not used 11.5 23.0
21-22 16-32 21 Not used 12.0 24.0
22-23

I
16-32 22 Not used 12.5 25.0

23-24 16-32 23 Not used 13.0 26.0
24-25 16-32 24 Not used 9.0 27.0
25-26 16-32 25 Not used 14.0 28.0
26-27 16-32 26 Not used 14.5 29.0
27-28 16-32 27 Not used 15.0 30.0
28-29 16-32 28 Not used 15.5 31.0
29-30 16-32 29 Not used 16.0 32.0
30-31 16-32 30 Not used 11.0 33.0
31-32 16-32 31 Not used 17.0 34.0

51. Checking Oven Thermostats

Use the TS-352(*)/U to check the ther
mostats in the crystal ovens. The receiver
should be turned off at least 1 hour before
these tests (a and b below) are performed.

a. Oven HR202 (fig. 43).
(1) Disconnect P108 (fig. 56) fr 0 m

J208 and measure the resistance
between chassis ground and pin F
on J208. The resistance should be
approximately 100 ohms. This in
dicates that the thermostat switch
is closed.

(2) Set the TS-352(*)/U for ac meas
urements. Connect the meter leads
betwee n chassis ground and pin 1
of HR202. (Use a tube test-point

. adapter to gain access to pin 1 of
HR202.)

(3) Reconnect P108 and J208, set the
FUNCTION switch to AGC or MGC,
and turn the receiver on. Allow a
10-minute warmup period.

(4) The meter indication should change
from 0 to 6.3 volts ac as the oven
turned on and off, which indicates
that the thermostat is operating.

b. Ovens HR401 and HR701.
(1) Turn OVENS switch S106 (fig. 37)

to OFF. Connect a I-ohm, 4-watt
resistor across the terminals of
S106.

(2) Connect the TS-352(*)/U leads
across the I-ohm resistor to mon
itor the ac voltage drop across the
resistor.
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(3) Set the receiver FUNCTION switch
to AGC or MGC to turn the re
c e i v e r on. Allow a 10-minute
warmup period.

(4) The TS-352(*)/U should indicate
zero when both thermostats open,
and approximately 2-volts for each
oven when they operate. A 4-volt
reading indicates tha t both ovens
are functioning normally.

52. Checking Relays K10l and K601

If the operating condition of antenna re
lay assembly K101 (fig. 36) or break-in
relay K601 (fig. 51) is doubtful, check it
as follows:

a. Kl0l .
(1) Check the resistance of K101 (para

49). Also check selenium rectifier
CR102 (para 53b).

(2) Disconnect P205 from J105, P206
from J106, and P207 from J107
(fig. 36).

(3) Connect the receiver to the power
source.

(4) Turn the FUNCTION switch to
STAND BY.

(5) Check for zero resistance between
each terminal of BALANCED an
tenna connector J104, and between
UNBALANCED antenna connector
J103 terminal and chassis ground.

(6) Turn the FUNCTION switch to AGC.
(7) Check between J107 and each ter

minal of J104 for continuity. One of
the tests should indicate 0 ohms



and the other should indicate in
finite resistance. Repeat this test
for JI06.

(8) Check between P205 and JI03 for 0
ohms.

(9) If the indications do not meet the
requirements of the procedures
given in (5), (7), and (8) above, re
place KIOl.

b. K601.

(1) Connect the receiver to the power
source, and turn the FUNCTION
switch to STAND BY.

(2) Turn the BREAK IN switch to ON.
(3) Check for 6.3 volts ac between ter

minal 9 of TBI03 (receiver rear
panel) and chassis ground.

(4) If the voltage ((3) above) is not
present, disconnect P119 (fig. 37)
from J619. Check between P119-IO
and chassis ground for 6.3 volts ac.

(5) If 6.3 volts ac is present ((4)
above), check break-in switch SI03
(fig. 56). If SI03 is good, remove
the af subchassis (TM 11-5820
358-20) and check K601 by sub
stitution.

53. Checking Rectifiers CR10l and CR102
(fig. 56)

a. Check CRIOI by measuring the crys
tal forward and reverse resistance with
the TS-352(*)/U. Proceed as follows:

(1) Measure and record the resistance
between TBI02 terminals 4 and 5.

(2) Reverse the TS-352(*)/U test
leads. Measure and record the re
sistance between TBI02 terminals
4 and 5.

(3) The ratio of the resistances re
corded in procedures (1) and (2)
above must be at least 50 to 1.

b. Check selenium rectifier CRI02 by
measuring the ac input voltage and the dc
output voltage with the TS-352(*)/U. Pro
ceed as follows:

(1) Turn the FUNCTION switch to
CAL.

(2) Turn the OVENS switch to ON.
(3) Measure the ac voltage between

chassis ground and the yellow lead
on CRI02. The TS-352(*)/U read
ing should be approximately 25.2
volts ac.

(4) Measure the dc voltage between the
red and blue terminals of CRI02.
It must be at least 19 volts de.

(5) If the resistance of KIOI (para
52a) is normal and the require
ment in procedure (4) above is not
met, replace CRI02.

54. Checking Lamp 1103
(fig. 55)

Lamp Il03 can be checked by the applica
tion of 90 volts dc or 65 volts ac across its
terminals. This is the minimum voltage
required to make it light.

55. Main-Frame Continuity Chart
Use the main-frame wiring diagram (fig.

87) and the chart below when tracing wires
in the main frame of the receiver. The
From and To columns indicate wire con
tinuity. The Notes column gives additional
information, such as wire color and ground
connections.

Note: Items 6, 52, 53, 54, and 58 do not apply to
receivers bearing Order No. 14-Phila-58, serial
numbers 2683 and above, and all receivers on Order
No. 14385-Phila-58.

Item From To Notes

1 8101-3 Pl12-11 White-green
2 8101-2 8102-2B White-red
3 8102-B F101-2 White-orange
4 8102-A P111-7 White-orange
5 8102-8B Pl19-3 White-red-blue
6 8102-lB Pl19-2 White-red-green
7 8102-2B Pl12-2 White-red
8 8102-4B P108J White-black-green
9 8102-5B Pl19-8 White-black-red
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Item From To Notes

10 S102-7B P119-4 White-brown-red

11 S102-8F P119-7 White-red-orange-blue

12 S102-5F TBI02-3 White-orange

13 S102-6F RI03-1 White
14 S103-3 TBI03-9 White-brown-red-orange

15 S103-2 P119-1 White-black-red-orange

16 S104-1 P120-6 Shielded wire, black

17 S104-2 P120-5 Shielded wire, red

18 S104-4 RI04-1 White-black

19 S104-6 P120-15 Shielded wire, yellow

20 S104-7 P120-4 Shielded wire, green
21 S104-8 P120-7 Shielded wire, brown

22 S105-8 TBI01-7 White-green-blue

23 8105-7 TBI01-3 White-blue

24 S105-4 TBI01-9 White-brown-blue

25 S105-3 TBI01-ll White-black-blue

26 S105-10 TBI0I-I0 Whi te-black-re d-green

27 S105-9 TBI01-12 Wh ite-black-red-blue

28 S107-9 S108-6 White
29 8107-8 P1l2-15 Whi te-orange-green

30 S107-7 P112-13 Whi te-red-orange-green

3J JI02-2 TBI02-8 Shielded wire, white-blue
32 JI02-1 TBI02-7 Shield, white
33 S108-7 P112-10 Whi te-orange-blue

34 S108-5 P112-9 White-red-orange

35 R120-3 TBI03-15 Shielded wire, orange

36 R120-1 TBI03-16 Shield
37 RI04-1 RI05-1 Shielded wire, white-black
38 RI04-3 RI05-3 Shield
39 RI04-2 P120-3 Shielded wire, white-orange
40 RI04-3 P120-13 Shield
41 RI05-1 P120-2 Shielded wire, white-black
42 RI05-3 P120-13 Shield
43 RI05-2 P120-1 Shielded wire, white
44 RI05-3 P120-13 Shield
45 RI03-1 MF grd-34 Main-frame,ground, white
46 RI03-2 TB102-2 Whi te- brown-green
47 MI0l (+) TBI01-8 Whi te-black-orange
48 MI02 (+) P112-14 White-black-orange
49 MI02 (-) P112-12 Wh ite-brown-orange
50 TB101-1 .P1l9-10 White-black
51 I101-C MF grd-32 Main-frame ground, white
52 P119-2 PI09-A White-red
53 P119-2 PllO-A White-red
54 P119-2 PI08-K White-red-green
55 P119-4 PI09-B Whi te-brown-red
56 P119-4 PI08-D White-brown-red
57 P119-4 PllO-C Whi te-brown-red
58 P119-5 Plll-5 White-red
59 P119-6 CRI02-Y2 White-brown
60 P119-9 TB102-6 White-green
61 P119-10 Plll-10 White-black
62 P119-ll MF grd-34 Main-frame ground, white
63 P120-8 M101 (+) White-black-orange
64 P120-9 TBI03-11 White-black-bl;]e
65 P120-10 TBI03-12 White-brown-blue
66 P120-11 TBI03-14 Shielded wire, white-brown
67 P120-13 TBI03-16 Shield
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Item From To Notes

68 P120-12 TBIOl-4 White-green

69 P120-13 MF grd-34 Main frame ground, white

70 P120-14 P112-7 Shield

71 P120-13 Pl12-17 Shield

72 PI09-D Sl06-0N White-brown

73 PI09-E Sl06-0N White-brown

74 P109-F MF grd-34 Main-frame ground, white

75 PI09-H P112-19 White-black-blue

76 PI09-J MF grd-34 Main-frame ground, white

77 PI09-K MF grd-34 Main-frame ground, white

78 Pll1-1 P 112-8 White-brown

79 Pll1-1 S106-0FF White-brown

80 Pl11-2 MF grd-33 Main-frame ground, white

81 Pll1-6 FLI0I-A White-orange

82 Pll1-10 P112-20 White-black

83 Pll1-11 MF grd-33 Main-frame ground, white

84 TBI03-10 TBI01-6 Whi te-red- blue
85 TBI03-13 TBI01-5 Whi te- black-red

86 TBI03-I4 P112-5 Shielded wire, white-brown

87 TBI03-16 P1l2-17 Shield

88 TBI03-I5 P112-3 Shielded wire, orange

89 TB103-16 P112-17 Shield

90 TB103-16 MF grd-33 Main-frame ground, white

91 C103 (+) Pl12-16 White-blue
92 C103 (-) MF grd-32 Main-frame ground, white

93 P108-H MF grd-33 Main-frame ground, white

94 TB102-1 C103 (+) White-blue
95 TB102-3 Pl12-4 White-orange
96 TB102-4 Pl12-6 Whi te-black-red
97 TB102-7 MF grd-33 Main-frame ground, white

98 Pl12-2 P108-A White-red
99 Pl12-16 P108-C White-blue

100 S106-0N P110-E· Wh i te-brown
101 S106-0N P110-F White-brown
102 Pl12-17 MF grd-32 Main-frame ground, white
103 P112-18 MF grd-32 Main-frame ground, white
104 Pl12-20 P110-I3 White-black
105 Pl12-20 P108-13 White-black
106 P112-20 P10&-F Wh i te- brown
107 Pl12-6 P108-E Wh ite-black-red
108 P110-D MF grd-32 "·lain-frame ground, white
109 Pl19-H MF grd-32 Main-frame ground, white
110 CR102-Yl S10ll-0FF White-brown
111 CR102 (-) K101-1 Wh ite-black-red-green
112 CR102 (+) K101-2 Wh ite-black-red-blue
113 Plll-3 Plll-4 Jumper
114 M101 S105 White-red
115a S102-lB F103-2 Wh ite-red-green
116 a F103-2 P109-A White-red
117 a F103-2 P110-A White-red
118 a F103-2 P108-K Wh i te-red-green
119 a P119-2 FI03-1 White-red
120a Pl19-5 FI02-2 White-red
121 a P111-5 F102-1 White-red

aApply to receivers bearing the listed order numbers. All other items in the chart apply to all receivers.
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56. Resistance Measurements at Subchassis
Connectors

c. If Subchassis (fig. 38).

Terminal of receptacle J512 Resistance to ground (ohms)

Connectors are used in this receiver to

interconnect the various subchassis. De

fects may be localized by measurement of

the resistance to ground at the receptacle

terminals of a subchassis. The charts be

low indicate the normal resistance between

the indicated receptacle terminals and

chassis ground. To prepare the receiver

for these measurements, disconnect the

receiver from the power source and re

move the connectors from the subchassis

suspected to be faulty.

a. Rf Subchassis (fig. 43).

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

InC
50K
54K

500K
InC
InC
InC
InC
InC

440K
InC
27
InC

o to 20
132K
lOOK

o
o

InC
0.5

Terminal of receptacle J208 Resistance to ground (ohms)

d. Af Subchassis (fig. 51).

Terminal of receptacle J619 Resistance to ground (ohms)

Terminal of receptacle J620 Resistance to ground (ohms)

A 92K

B 0.8

C InC

D InC

E InC

F 100

H 0

J InC

K InC

b. Crystal- Oscillator Subchassis (fig.
46).

Terminal of receptacle J410 Resistance to ground (ohms)

A InC

B 10

C InC

D 0

E 11

F 11

H 0
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1
2
3
4
5
6
7
8
9

10
11

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

3.6
90K
90K
90K
90K
InC
InC
InC
58

Less than 0.1
o

InC
940K

InC
470K
200

InC
200

InC
InC
InC
InC
InC
o
1.36 meg

InC



e. Via Subchassis (fig. 49).

Terminal of receptacle J709 Resistance to ground (ohms)

i. Power Supply Subchassis (fig. 53).

Terminal of receptacle J8ll Resistance to ground (ohms)

A Inf 1 Less than 0.1

13 Inf 2 0

C Inf 3 Inf
D Inf 4 Inf
E Inf 5 Inf
F 0 6 Inf

H 3.5 7 Inf
J Inf 8 Inf

K Inf 9 Inf
10 Less than 0.1
11 0

Section III. REPAIRS

57. Notes on Removals and Replacements

a. General. This section gives instruc
tions for the removal and replacement of
the subchassis, the subassemblies, and
certain parts in Radio Receiver R-390A/
URR. Removal and replacement instruc
tions for the power supply and the af sub
chassis, crystal oven HR202, and the cover
of crystal oven HR401 are given in TM 11
5820-358-20. All the subchassis, except
the rf subchassis, can be removed from
the main frame of the receiver without
removal of the front panel or other sub
assemblies in the receiver. Avoid chang
ing the setting of the K I L 0 C Y C L E
CHANGE control or any of the switches or
shafts ope~aied by the MEGACYCLE
CHANGE control when the rf, the if., and
the vfo subchassis are operated out of the
receiver main frame. If these controls
must -be operated, reset them to their
previous settings. ~ ...,

b. Captive and Mounting Screws. All the
threaded fasteners that secu~subas
semblies to the main frame of the receiv~r
are color coded with green screwheads.
Loosen and remove only these screws un
less otherwise instructed. The only ex
ceptions to the use of the green-headed
screws are the front-panel screws that
secure the front panel of the receiver (fig.
65). Some of the securing screws are the
conventional threaded type, and the re
mainder are cap t i v e screws. Captive
screws remain attached to the subassem
bly that they secure when the subassembly

is removed from the main frame. All
captive and mounting screws are loosened
and removed with the Phillips screwdriver
supplied with the receiver. All knobs, shaft
couplers, gears, and cams are loosened
and removed with the No.8 Bristo (fluted)
wrench supplied with the receiver.

c. Connectors. All rf and power con
nectors used in the receiver are readily
removed by hand. The rectangular power
connectors are removed by being pulled
outward with a slight rocking motion. The
polygon-shaped power connectors have
locking shells that must be rotated coun
terclockwise before being removed from
their mating connectors. The coaxial rf
type connectors also must be rotated
counterclockwise before being removed
from their mating connectors. In several
cases, the removal of an rf connector can
be made easier by the use of long-nosed
pliers. When replacing the connectors, be
careful not to bend or break the connector
pins. Examine the pins on the connectors
before attempting to join them with their
mating connectors. This will indicate the
proper pin alignment and reveal damaged
pins.

d. Receiver Handling. The use of two
wooden blocks, about 2 inches thick and 12
inches long, is necessary for supporting
the main frame of the receiver when it is
placed on a bench or table. Place the
wooden blocks under the bottom side edges
of the receiver. This allows the front panel
to be removed and rested on its handles.
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e. Storing Disassembled Parts. Place
all small parts in trays or comtainers to
prevent damage or loss.

58. Removal and Replacement of Front Panel
(fig. 65 and 56)

a. General. The front panel must be re
moved whenever the removal of the rf sub
chassis and its rf gear train assembly is
required. Follow the procedures in the
order listed in b below to prevent damage
or mechanical misalignment of the tuning
system.

b. Removal.
(1) Remove the top and bottom dust

covers if they were not removed
during installation.

(2) Place the receiver on the wooden
blocks (para 60d).

(3) Turn the DIAL LOCK fully coun
terclockwise.

(4) Turn the KILOCYCLE CHANGE
.control knob fully counterclock
wise (approximately -963 on the
kilocycle counter).

(5) Turn the MEGACYCLE CHANGE
control knob fully counterclock
wise (approximately 00 on the meg
acycle counter).

(6) Set the BFO PITCH and the ANT
TRIM knobs to 0, and the BAND
WIDTH switch to 16.

(7) Use the No.8 Bristo wrench to re
move the MEGACYCLE CHANGE,
KILOCYCLE CHANGE, ANT TRIM,
and DIAL LOCK control knobs.

(8) Use a 1/2-inch socket wrench to
loosen the hexagonal nut on the
DIAL LOCK shaft, turn the DIAL
LOCK mechanism (fig. 56) behind
the front panel (to disengage it) so
that it 'is in a vertical position, and
handtighten the hexagonal nut.

(9) Use the No. 8 Bristo wrench to
loosen, but do not remove the BFO
PITCH shaft coupler. Grasp the
BFO PITCH control knob and pull
it outward from the front panel to
separate the knob shaft and coupler
from the BFO PITCH shaft.
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(10) Use the No. 8 Bristo wrench to
loosen the BANDWIDTH shaft coup
ler, and pull the knob and shaft out
ward.

(11) Remove the four 5/8-inch by 8-32
flat Phillips-headscrews on the left
side of the front panel. These
screws are vertical and in line
with the left front-panel handle.
R~move the four similar screws
on the right side of the front panel.
Remove the five 7/16-inch by 6-32
flat Phillips screws and the ex
ternal tooth lockwashers on the
front panel.

(12) Grasp the front-panel handles and
pulf forward with a slight vertical
rocking motion. (See caution note
below.) The front panel will sep
arate from the main frame, while
riding on the shafts of the KILO
CYCLE CHANGE, the MEGA
CYCLE CHANGE, and the ANT
TRIM controls.

Caution: Be sure that the DIAL
LOCK mechanism does not bind on
the riveted locking plate mounted
on the KILOCYCLE CHANGE shaft.

(13) Carefully lower the front panel to
'-~ -. .

the bench top; rest it on its han-
dles.

c. Replacement.
(1) Check to see that the DIAL LOCK

mechanism is in a vertical position
and that the ZERO ADJ knob is
fully counterclockwise.

(2) Grasp the front panel by the two
handles and slide it forward on the
KILOCYCLE CHANGE, the MEG
ACYCLE CHANGE, and the ANT
TRIM shafts with a slight vertical
rocking motion, while pushing for
ward.

(3} Grasp the DIAL LOCK shaft and
rotate the mechanism so that its
jaws loosely clutch the riveted
locking plate on the KILOCYCLE
CHANGE shaft. Set the mechanism
in the position that allows the raised
surface on the mechanism to fall
into the aligning dimple on the rear
side of the front panel.



(4) Replace and secure the front panel
with the eight 5/8-inch by 8-32
screws and the five 7/16-inch
by 6-32 screws and the five lock
washers.

(5) Tighten the DIAL LOCK hexagonal
nut with a 1/2-inch socket wrench.
Replace the knob, allowing a 1/8
inch clearance between the knob
and the front panel.

(6) Replace the remaining knobs on
their respective shafts. Allow· a
li8-inch clearance between the
front panel and the MEGACYCLE
CHANGE and the KILOCYCLE
CHANGE control knobs.

(7) Engage and tighten the shaft coup
lings on the BANDWIDTH and BFO
PITCH controls. Be sure that the
BANDWIDTH control knob is tight
ened on the 16 position and that the
BFO PITCH control and the ANT
TRIM knobs are tightened to O.

(8) Turn all the knobs previously re
moved through their entire range,
and check for smoothness of oper
ation and freedom from binding.

59. Removal and Replacement of Rf
Subchassis

(fig. 66)
a. General. Remove the rf subchassis

and the crystal-oscillator subchassis as
one unit. To remove the crystal-oscillator
subchassis from the rf subchassis after
both have been removed from the main
frame, follow the instructions given in
paragraph 60.

b. Removal. To remove the rf and crys
tal-oscillator subchassis, proceed as fol
lows:

(1) Place the receiver on its left side
and remove the antibacklash spring
from the Oldham coupler (fig. 49
and 70) on the vfo assembly.

(2) Remoye the front panel (para 58).
(3) Remove the rf subchassis cover

plate.
(4) Disconnect plugs PlIO, P205, P206,

P207, P717, P213, P218, and P108
(fig. 36).

(5) Remove the two 5/16-inch by 6-32
Phillips green-headed screws and
lockwashers (fig. 67). One of the
screws is removable through an
access hole in the front gear plate•
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Figure 65. Front-panel removal. and replacement, location of panel-mounttng screws.
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IF. SUBCHASSIS

CRYSTAL
OSCILLATOR
SUBCHASSIS

4

RF SUBCHASSIS

5 t INGH SPACERS

TM5820 -358-35-79

Figure 66. Hf, if., and crystal-oscillator subchass~s removal and replacement,
location of screws.

60. Removal and Replacement of Crystal
Oscillator SJbchassis

(fig. 66)

a. General. Two methods can be used for
the removal of the crystal-oscillator sub
chassis. This procedure, however, is for
the removal of the crystal-oscillator sub
chassis when the rf subchassis is to be re
tained in the main frame of the receiver.
When the rf and crystal-oscillator sub
chassis have been previously removed
from the main frame, omit the procedures
given in (1), (7), and (9) below.

b. Removal.
(1) Remove the front panel (para 58).
(2) Disconnect plugs PllO and P215

(fig. 36).
(3) Temporarily replace the MEGA

CYCLE CHANGE knob and turn it
until the gears are positioned with
their holes lined up with the access
hole in the front plate. This makes

(4)

(5)

(6)

(7)

5/16-inch by 6/32 Phillips green
headed screws (@, fig. 66) acces
sible.
Remove the screw «3) above) and
its lockwasher and the two green
headed screws and their lock
washers (@, fig. 66). The latter
two screws are in a vertical row.

Loosen, but do not remove, the
shaft coupler setscrew on the crys
tal-oscillator drive shaft (fig. 36).

Loosen the two~een-headedcap- _
tive screws (3, fig. 66) at the
rear of the crys aI-oscillator sub
chassis.

Temporarily disconnect p lug s
P205, P206, and P207 (fig. 36) to
provide enough clearance for sub
chassis removal.

Caution: Be careful not to dam
age the metal grounding strip that
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contacts the bottom edges of the rf
and the crystal-oscillator sub
chassis.

(8) Raise the rear end of the sub
chassis approximately one-fourth
inch, slide the subchassis back
ward, and lift it out of the main
frame.

(9) Reconnect plugs P205, P206, and
P207.

c. Replacement.
Note: Only even numbers appear on the indicator

wheel; "dd numbers appear as straight lines; 00 on
the frequency indicator appears as O.

(1) Set thee r y ~ t a l-oscHlator sub
chassis dial indicator to 0 and the
first two digits of the frequency
indicator to 00. Turn the subchassis
over and adjust it (if necessary)
for proper mating of the rotor and
the fixed contacts of 8401 and 8402
(fig. 47).

Note: Adjustthe crystal-oscillator shaft
at the rear of the crystal-oscillator sub
chassis when the subchassis is mounted in
the main frame. This is done with a long
shafted screwdri ver through the SYNC
XTAL OSC hole at the rear of the recei ver
main frame.

(2) Temporarily disconnect pI u g s
P205, P206, and P207 (fig. 36).

Caution: Be careful not to dam
age the metal grounding strip that
contacts the bottom edges of the rf
and crystal-oscillator subchassis.

(3) Place the subchassis in position
on the deck of the main frame, and
carefully slide it forward and en
gage the drive shaft.

(4) Engage, but do not tighten, the two
green-headed captive screws at
the rear of the subchassis.

(5) Tighten the setscrew in the shaft
coupler on the crystal-oscillator
drive ,shaft, and be sure that the
coupler and gear are pushed against
the oUite bearing on the subchassis.

(6) Replace the three Phillips green
headed screws and their lock
washers (® and 0, fig. 66) at the
front of the crystal-oscillator sub
chassis. Long-nosed pliers maybe
used to hold the screws while start
ing them.
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(7) Tighten the two green-headed cap
tive screws at the rear of the sub
chassis.

(8) Reconnect plugs P205, P206, P207,
PllO, and P215.

(9) Replace the front panel (para 58c).

61. Removal and Replacement of If.
Subchassis

a. General. Removal of this subchassis
does not require the removal of other sub
chassis or parts except for those Con
nectors that connect to the subchassis.

b. Removal.
(1) Set the BANDWIDTH switch to 16

and the BFO PITCH control to O.
(2) Disconnect plugs P1l2, P116, P213,

and P218 (fig. 36).
(3) Loosen the shaft couplers on the

BANDWIDTH and BFO PITCH con
trols (fig. 56). Slide the knobs and
shafts outward.

(4) Loosen the three green-headed
captive screws «(j), fig. 66) that
secure the if. sub'::hassis to the
main frame.

(5) Lift the if. subchassis out of the
main frame.

Caution: Do not change the set
tings on the BANDWIDTH and BFO
PITCH shafts unless absolutely
necessary. If they are moved, re
set them when replacing the if.
subchassis in the main frame.

c. Replacement. Replace the if. sub
chassis into the main frame of the re
ceiver as follows:

(1) Set the if. subchassis into the main
frame of the receiver.

(2) Engage, but do not tighten, the
th r e e green-headed cap t i ve
screws.

(3) Slide the shafts and couplers of
the BANDWIDTH and BFO PITCH
controls forward so that they en
gage the shafts on the if. sub
chassis.

(4) Before tightening the couplers, set
the BANDWIDTH control knob to
16 and the BFO PITCH control knob
to 0, and then tighten the couplers.



(5) Reconnect plugs P112, P116, P213,
and P218.

(6) Tighten the three green-headed
captive screws.

62. Removal and Replacement of Vfo
Subchassis

(fig. 37)

a. General. Removal of this subchassis
does not require the previous removal of
any other subchassis. Handle this sub
chassis carefully to prevent its damage or
mis alignment.

Caution: To prevent misaUgning the vfo,
avoid turning the vfo subchassis shaft or
the KILOCYCLE CHANGE shaft on the rf
gear train assembly. If the KILOCYCLE
CHANGE shaft must be turned, record the
setting and be sure to return it to the same
setting before replacing the vfo. Do not
disturb the Oldham coupler shaft clamps.

b. Removal.
(1) Remove the Oldham coupler anti

backlash spring on the vfo sub,;"
chassis drive shaft and place it in
a tray for safekeeping.

(2) Turn the KILOCYCLE CHANGE
control so that one slot in the Old
ham coupler is vertical and the
other is horizontal.

(3) Loosen the three green-headed
captive screws (fig. 37) that secure
the subchassis .

(4) Loosen, but do not remove, the two
Phillips screws that secure the tri
angular bracket at the rear of the
vfo subchassis. This is done to
provide extra clearallce for the re
moval of the subchassis.

(5) Disconnect plugs P109 (fig. 37) and
P717 (fig. 36).

(6) Carefully remove the vfo sub
chassis from the main frame. The
center disk of the Oldham coupler
(fig. 70) will fall free. Place it in
a tray with the antibacklash spring
for safekeeping until the vfo sub
chassis is to be replaced.

c. Replacement. Replace the vfo sub
chassis as follows:

(1) Smear a little grease on thecenter
disk of the Oldham coupler and

press it in place against the first
disk of the vfo drive shaft of the rf
gear train tuning assembly.

(2) Lower the vfo subchassis intoposi
tion in the main frame and engage
the Oldham coupler; at the same
time, engage, but do not tighten,
the three green-headed captive
screws. Replace the Oldham coup
ler antibacklash spring.

Note: Remating the Oldham coupler will
accurately reposition the vfo shaft.

(3) T i gh ten the two Phillips-head
screws that secure the triangular
shaped bracket at the rear of the
vfo subchassis.

(4) Tighten the three green-headed
captive screws.

(5) Reconnect plugs PI09 and P71 7.
(6) Check the frequency of the vfo (para

701) if the shaft on the vfo has been
turned from its original setting.

63. Removal and Replacement of Rf
Subchassis Parts

a. Slug Racks and Tension Springs.
(1) Removal.

(a) Use paper clips or shortpieces
of solid wire fashioned into hooks
to disengage the tension springs
(fig. 36). Temporarily secure the
tension springs to the gear and
cam plates.

Caution: Handle the slug racks
carefully; the powdered iron
cores are fragile.

(b) Lift each slug rack straight up
out of the coils and tag it for
identification.

(2) Replacement.
(a) Reinsert each slug into the same

coils from which it was removed
to prevent severe misalignment
of the receiver.

(b) Reengage the tension springs to
the holes at the ends of each slug
rack.

(c) Remove the identification tags.
b. Bandswitch Shaft.

(1) Removal.
(a) Loosen but do not remove the rf

band switch shaft coupler (fig.
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56) at the front end of the band
switch shaft (fig. 44).

(b) S Ii de the bandswitch shaft
straight back through the hole in
the rear of the rf subchassis. Be
careful not to disturb the rotor
settings of switch wafers S201
through S208 (fig. 44 and 45).

(2) Replacement.
Caution: Be careful not to dam

age the switch wafer rotors or
disturb their settings.

(3.) Slide the bandswitch shaft into
the bandswitch as far as it will
go.

(b) Tighten the bandswitch shaft
coupler clamp.

c. Removal and Replacement Mechani
cally Tuned Coils and Transformers (fig.
43).

(1) Removal.
(a) Remove the slug rack and the

tensions springs (a above).
(b) Remove the Phillips-head screw

in the bottom of the slug hole.
(c) Pull the coil or transformer

straight up from the rf sub
chassis.

(d) Remove the coil or transformer
cover (if necessary) by pressing
inward on the tabs on the sides of
the cover and lifting the cover off.

(2) Replacement.
(a) Slide the cover down over the coil

or transformer until the tabs
snap into place.

(b) Plug the coil or transformer into
the jacks on the rf subchassis.

(c) Replace the Phillips screw in the
bottom of the slug hole.

(d) Replac.e the slug rack and the
tension springs (b above).

64. Removal and Replacement of If.
Subchassis Parfs

a. If. Transformers (fig. 38). If. trans
formers T501, T502, and T503 are stagger
tuned in some models. In other models,
T501, T502, and T503 are tuned to 445 kc.
Whenever anyone of these transformers
is replaced, perform the alignment pro
cedures described in paragraph 72.
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b. Mechanical Filters. To install a new
mechanical filter, follow the procedures
given in (1) through (10) below.

Note: When replacing mechanical filters in the if.
subchassis with MOD numbers 1 and above on Order
No. 363-Phila-54 and in all receivers on Order No.
14-Phila-56, refer to the procedure in (10) below.
Some receivers bearing Order No. 14-Phila-56 have
alternate type filter,.s (para 2e).

(1) After removing the defective filter,
remove the small mica capacitors
from the filter connection wires.
One of these capacitors (C507,
C508, C509, or C510) is located be
neath the chassis (fig. 40), the
other (C513, C514, C515, or C516),
above the chassis (fig. 38).

(2) Install the new filter and resolder
the connecting wires to the proper
terminals. Do not reinstall the or
iginal mica capacitors across the
filter terminals.

(3) Connect the test equipment (fig. 57).
(4) Turn the BANDWIDTH control on

the front panel to the position cor
responding to the filter being re
placed.

(5) Tune the AN/URM-25(*) and the
receiver to the same frequency.

(6) The proper replacement value for
C507, C508, C509, or C510, and
C513, C514, C515, or C516, will be
between 56 uuf and 130 uuf. Lightly
solder ,a random value capacitor
within this range across the filter
input terminals and another across
the output terminals. Do not make
a permanent connection.

(7) Apply power to the receiver and
adjust the AN/URM-25(*) output
level to produce 5 volts on the TS
505(*)/U. Record the AN/URM
25(*) rf output level (microvolts).

(8) Try va rio u s capacitor values
across the input and output termi
nals. Select the trial values (in
uff) from the following list: 56,62,
75, 82, 91, 100,110, 120, and 130.
Adjust and record the AN/URM
25(*) output level for each trial
value.

(9) The capacitor values that require
the lowest AN/URM-25(*) output



level (highest gain) for a 5-volt
reading of the TS-505(*)/U are the
proper values for the replacement
filter. Determine these values and
solder the capacitors permanently
in place. The proper value for the
input capacitor is not necessarily
identical with the value for the out
put capacitor. Both values must be
de t e r min e d independently. Re
placement capacitors must be the
silvered mica type.

(10) In if. subchassis with MOD num...
bers 1 and above on Order No.
363-Phila-54 and in all receivers
on Order No. 14-Phila-56, variable
trimmer capacitors are provided
for tuning the mechanical filters
FL502 through FL505 (fig. 39). Do
not disconnect these capacitors.
Connect the AN/URM-25(*) and the
TS-505(*)/U (fig. 57) and adjust
the trimmers for maximum gain.
The trimmer associated with each
filter is listed below.

Bandwidth Mechanical Input Output
(ke) filter trimmer trimmer

2 •••••• FL502 C567 C568
4 ... ... FL503 C566 C569
8 ... ... FL504 C565 C570

16 ...... FL505 C564 C571

65. Removal and Replacement of Vfo
Subchassis Parts

(fig. 49)

a. External Cover.
(1) Removal.

(a) Remove the vfo subchassis (para
62b).

(b) Remove the two Phillips-head
screws that secure the J709
mounting bracket.

(c) Remove the three Phillips-head
screws and lockwashers spaced
120° around the front edge of the
external cover.

(d) Remove the J709 cable clamp.
(e) Slide the external cover back

slowly until it is disengaged from
the heater winding cover.

(2)' Replacement.

(a) Slide the external cover into
place, and line up the three holes
spaced 120°. Be sure that the
two J709 mounting bracket holes
are in a horizontal plane.

(b) Replace and secure the three
Phillips-head screws and lock
washers.

(c) Replace and secure the J709
mounting bracket.

(d) Replace and secure the J709 cable
clamp.

(e) Replace the vfo subchassis (para
62c).

b. Heater Winding Cover.

(1) Removal.

(a) Remove the external cover (a(1)
above.

(b) Carefully remove the insulating
sleeve from the heater winding
cover.

(c) Remove the three Phillips-head
screws spaced 120° around the
front edge of the heater winding
cover.

(d) Unsolder the two heater winding
leads from the vfo subchassis
terminals. Tag them for identi
fication.

(e) Slide the heater winding cover
back slowly until it is disengaged
from the sealed inner cover. Do
not remove the sealed inner
cover.

(f) Note the position of the com
partment slot and the thermostat
alignment pin before sliding the
thermostat out of the heater
Winding cover.

(2) Replacement.

(a) Slide the thermostat into the new
winding cover. Position the ther
mostat as in (1)(f) above.

(b) Slide the heater Winding cover
into place; line up the three holes
spaced 120°; replace the three
Phillips-head screws.
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(c) Solder the S701 leads and the
heater winding leads to the vio
subchassis terminals.

(d) Remove the identification tags.

(e) Carefully replace the insulating
sleeve.

(f) Replace the external cover (a(2)
above).

Section IV. ALIGNMENT AND ADJUSTMENT PROCEDURES

66. Test Equipment, Tools, and Materials
Required for Alignment and Adjustment

a. Test Equipment. The following test
equipment, tools, and materials are re
quired for alignment and adjustment of the
receiver.

Nomenclature

Rf Signal Generator Set AN IU fl.\I-25(*) wi th Elec-
tronic Equipment ~laintenflnce Kit "-1K-288/URM.

F.lectronic \lultimeter TS-505(*)/U.
\lultimeter TS-<l52(*)/U.
Voltmeter, \Ieter \1E-30(*)/U.

b. Tools.
(1) Bristo wrench (mounted on I' e

ceiver rear panel).
(2) Phillips-head screwdriver

(mounted on receiver rear panel).
(3) Tool Kit TK-87/U. Use Tool Equip

ment TE-113 if Tool Kit TK-87/U
is not available.

c. Materials.
(1) Carbon resistor, 600-ohm I-watt.
(2) Carbon resistor, 50-ohm I-watt.

67. General Alignment Information

Use the fluted Bristo wrench, mounted
on the rear panel of the receiver, for
adjusting the antenna, the rf, and the
variable if. cores. Use the same tool for
adjusting the tuning shafts during mechan
ical synchronization. Use a nonmetallic
screwdriver for adjusting the various
trimmer capacitors. Use a hexagonal, no,ll
metallic tool for adjusting the core;! in
T501, T502. T503, and Z503 on the it/.sub
chassis. Be sure that this tool is itl'serted
through the top core into the bott~m core,
and that the bottom core turns without dis
turbing the setting of the top core. Make
this type of adjustment only after the
p'articular coil or transformer has been
replaced.
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68. Test Conditions

Unless specified otherwise, conduct all
alignment and test procedures under the
folloWing conditions.

a. Temperature: Norm a I room or
shelter.

b. Humidity: Normal room or shelter.
c. Line Voltage and Frequency: 115 or

230 volts ac ±1 percent at 60 cps.
d. Warmup Period: At least 15 minutes.
e. Standard Modulation: 30 percent am

at 400 cps.
f. Screened Room: Mandatory in elec

trically noisy areas.

69. Preparation for AI ignment

Before applying power to the receiver,
the following conditions must exist:

a. All the controls must operate freely
and the knobs must be securely attached to
their shafts.

b. The tubes and tube shields must be
securely in place.

c. All connectors must be seated firmly.
d. The jumpers must be connected be

tween terminals 1 and 2, 3 and 4, 11 and
12, and 14 and 15 on the rear panel of the
receiver.

e. The KILOCYCLE CHANGE dial over
travel must not be less than 25 kc at each
end.

£. The receiver must be grounded, and
ac power must be applied; the front-panel
controls (para 36) must be set.

g. The B+ voltage bet wee n chassis
ground and the +150 V test point EG07 (fig.
51) should be between +1-18 volts and +153
volts.
..--h: All tube filaments must be lighted.

i. The antenna relay must be actuated
when the FUNCTION switch is placed in
the STAND BY and CAL positions.

j. The FUNCTION switch must be set to
AGC and the RF GAIN control turned fully



counterclockwise. CARR-M E T E R ADJ
control R523 (fig. 38) on the if. subchassis
must be adjusted for a CARRIER LEVEL
meter indication of O.

70. Mechanical and Electrical Synchronization
(fig. 67 through 70)

The receiver tuning elements, which
consist of the frequency indicator, KIL
OCYCLE CHANGE, and MEGACYCLE
CHANGE la-turn stops, the 6-position rf
band switch, the second crystal band
switch, and the vfo, must be in synchron
ization with the rf gear train before elec
trical alignment is attempted. If the re
ceiver is being realigned because of low
sensitivity or replacement of parts such
as the variable if., the fixed if., or the rf
transformers, it should not be necessary
to check the mechanical and electrical
synchronization. Nonsynchronization of the
tuning shafts and the rf gear train is
likely to occur as a result of the removal
and replacement of the rf subchassis,
crystal-oscillator subchassis, vfo sub
chassis, or the disassembly of part or all
of the rf gear train assembly. Check and
adjust the following items as may be
necessary.

a. Ten- Turn Stops. Check the la-turn
stops (fig. 69) by rotating the MEGACYCLE
CHANGE and KILOCYCLE CHANGE shafts
fully counterclockwise. The first two digits
on the frequency indicator should indicate
halfway between 99 and 00 mc (off the
detent position). The next three digits
should indicate between -963 and -972 kc.

b. Slug-Rack Cams and Followers (fig.
36). Check the slug-rack cam followers
at the high and low ends of each coil
range. Normally, all cam followers should
be near (but not at) the peak of the cams
at the high end of the coil ranges.

Note: If the cam followers do not functi on as des
cribed below, fifth echelon repair is required.

(1) All cam followers, except the cams
for the 0.5- to l-mc range, should
not quite reach the peak of the.
cams at the high end of the range.

(2) The cam followers for the 0.5- to
l-mc range maypass over the peak

of the cams for a KILOCYCLE
CHANGE control reading of +025 or
higher.

(3) All cam followers except the 0.5
to l-mc cam followers should not
quite reach the valley. of the cams
as the KILOCYCLE CHANGE con
trol is turned to the low end of the
coil ranges.

(4) The 0.5- to l-mc cam followers
may pass through the valley and
start up the other side of the cams
as the KILOCYCLE CHANGE con
trol is adjusted to a reading of
about 475.

(5) The cam follower on first variable
if. Z213 (17.5 to 25 me) is near the
valley of the cam when the KILO
CYCLE CHANGE control reading
is 500, and rises to near the peak
at 07 +000.

(6) The cam follower on second var
iable if. Z2l6 (3 to 2 mc) is near
the valley of the cam when the
KILOCYCLE CHANGE control is
rotated fully clockwise, and near
the peak when the KILOCYCLE
CHANGE control is fully counter
clockwise.

c. Camshafts.
Note: If any cams have been synchronized with

the rf subchassis removed from the main frame, the
vfo su bchassis must be synchronized (f below) after
the rf subchassis is replaced.

(1) Set the MEGACYCLE CHANGE
and KILOCYCLE CHANGE con
trols for a frequency-indicator
reading of 07 +000. The camshafts
are synchronized if the cam posi
tioning marks on the pressed cam
plates line up with the points of the
cams and the intermittent switch
drive gears are as shown in figure
68.

(2) If all the cams line up at some
other frequency indications, per
form the following:

(a) Position the MEGACYCLE
CHANGE and KILOCYC LE
CHANGE controls until the cam
points are lined up with the cam
positioning marks.
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(b) Loosen the two bevel gear clamps
on the mechanical counter (fig.
67) .

(c) Manually adjust the counter dial
to 07 +000.

(d) Tighten the gear clamps.
(3) If one cam does not line up with

the cam position mark, perform
the follOWing:

(a) Loosen the clamp on the front
end of the individual camshaft.

(b) Line up the cam point with the
cam positioning mark.

(c) Tighten the clamp.
Note: To avoid losing the nut, do not

loosen the clamp more than necessary.
Be careful not to strip the screw thread
when tightening.

d. Six-Position Rf Band Switch (fig. 44).
(1) Po sit io n the MEGA C YC L E

C HAN G E and K I L 0 C Y C L E
CHANGE controls for a frequency
indicator reading of 07 +000.

(2) Remove V207.
(3) Disconnect PI08 (fig. 36) fro m

J208.
(4) Connect the TS-352(*)/U between

pin 6 of XV207 and pin D of J208.
The indication should be approxi
mately 56,000 ohms.

(5) Turn the MEGACYCLE CHANGE
control to 08. The TS-352(*)/U
should indicate an infinite reading.

(6) If the indications are not as in (4)
and (5) above, continue with pro
cedures (7), (8), and (9).

(7) Disconnect the TS-352(*)/U and
reinsert V207.

(8) Remove the front panel (para 58)
and the rf subchassis (para 59).

(9) Loosen the rf band switch clamp
(fig. 69). Turn the band switch shaft
until the rotors are centered on the
contacts which provide the indica
tions required in procedures (4)
and (5) above. Tighten the rf band
switch clamp.

e. Crystal- Oscillator Subchassis Band
Switch.

(1) The crystal"'oscillator band switch
is synchronized when the indicator
wheel number (fig. 36) that appears
in the hole on the crystal-oscil-
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lator subchassis agrees with the
first two digits of the frequency
indicator.

Note: Only even numbers appear on the
indicator wheel; odd numbers appear as
straight lines between numbers; 00 on the
frequency indicator appears as O.

(2) If the indication is incorrect, set
the receiver controls as directed
in paragraph 36 and turn the FUNC
TION switch to STAND BY.

(3) Connect the TS-505(*)/U between
test point E210 (fig. 43) and chassis
ground.

(4) Loosen the shaft coupler. Insert a
long screwdriver through the SYNC
XTAL OSC hole in the rear panel of
the receiver and turn the crystal
oscillator band switch shaft to the
correct number.

(5) Tighten the shaft coupler.
(6) Turn the MEGACYCLE CHANGE

control to each side of the detent
point. The TS-505(*)/U indication
should be -3.5 to -8 volts at the
detent point and should drop to zero
each side of the detent point. If
not, readjust the crystal-oscillator
band s wit c h shaft «4) and (5)
above) to meet this condition.

(7) Disconnect the TS-505(*)/U.

f. Vfo Tuning Shaft.
(1) Preset the receiver (para 36). Turn

the FUNCTION switch to MGC.
Allow 15 minutes for warmup.

(2) Tune the receiver to station WWV
or a local station of known fre
quency. Be sure to set the fre
quency indicator exactly to the
station's assigned frequency.

(3) Turn the BANDWIDTH switch to .1.
(4) Remove the antibacklash springon

the Oldham coupler (fig. 70) and
loosen the vfo (fig. 37) shaft clamp
nearest the front paneL

Caution: The vfo will be perma
nently dam age d if the shaft is
turned TOO FAR IN EITHER di
rection. The end of shaft travel can
be felt while turning the shaft with
the fingers. Do not force the shaIt.

(5) Turn the shaft until the statiorij:i~
tuned for maximum loudness. f I



(6) Tighten the shaft coupler and re
place the antibacklash spring.

(7) With the first two digits of the
frequency indicator set at - any
position except 00, check the re
ceiver calibration at the low, mid
dle, and high frequency end of the
band.

71. Adjusting ZERO ADJ Control

Check the adjustment of the ZERO ADJ
control as follows:

a. Turn the ZERO ADJ knob fully coun
terclockwise. Slowly turn the knob clock
wise and observe the free play in the knob.
The free play should be approximately 1/8
turn.

b. If there is no free play, or if the free
play is excessive, remove the knob.

c. With the thumb and forefinger, adjust
the shaft for approximately 1/8-turn free
play.

d. Replace the knob so that the stop on
the rear of the knob is directly to the right

. of, and touching the finger on, the ZERO

c

ADJ control locking washer on the front
panel. Tighten the knob.

e. Turn the ZERO ADJ control fully
clockwise to the stop, and check to see
that the locked clutch gear assembly (fig.
67) is disengaged. Do this by rocking the
KILOCYCLE CHANGE control back -and
forth and observing the reading of the
frequency indicator to see that it does not
change.

f. Turn the ZERO ADJ control fully
counterclockwise to the stop and recheck
for approximately l/8-turn free play.

g. Repeat the procedures in b through
f above if the free play and clutch disen
gagement are not as specified.

72. Alignment of Fixed-Tuned If. Circuits
(fig. 36 and 38)

If. transformers T501, T502, and T503
are stagger-tuned in some models and all
are tuned to 455 kc in other models. If.
transformer T208 (fig. 43) and tuned cir
cuit Z503 are tuned to 455 kc on all

, models. Normally, none of these compo-

"'EGACYCl
G A

TM5820- 358 - 35-71

Figure 67. Rf gear train assembly, location of parts.
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Figure 68. _Mechanical align'nerd df'trzils.

nents require alignment. However, when
T501, T502, or T503 is replaced in any
model, all three transformers should be
aligned as directed in the procedures
given in a below. Transformer T208 can be
adjusted from the top of the transformer
cover, but T501, T502, T503, and Z503
cannot be adjusted unless their covers are
removed and modified covers installed
temporarily.

a. Alignment of T501, T502, and T503.
(1) Set the controls as indicated in

paragraph 36. Turn the BAND
WIDTH switch to 16, and the FUNC
TION switch to MGC.

(2) Disconnect P1l4 from J514, P213
from J513, and P218 from J518.
Connect P1l4 to J513.
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(3) Connect the output of the AN/URM
25(*) to the IF OUTPUT jackon the
receiver rear panel.

(4) Remove the cover from T501,
T502, or T503, whichever is to be
replaced, by removing the top nuts
and lockwashers. Punch or drill a
hole in the top of the removed
cover. The hole must be large
enough to pass the alignment tool
and must be centered over the
transformer core when installed.

(5) Install thereplacementtrans
former T501, T502, or T503 com
plete with the modified cover.

(6) Locate resistor R504 (fig. 40). If
the resistor has a value of 1,000



ohms, replace it with a 500-ohm
resistor of the same wattage.

(7) Connect the TS-505(*)/U between
DIODE LOAD terminal 14 and
chassis ground, with the negative
lead at terminal 14.

(8) Remove the cover from trans
former T501 and replace it with
the modified cover ((4) above).
Tune the AN/URM-25(*) to 467 kc
and adjust its output for a diode
load voltage between -3 and -7
volts.

(9) Adjust the secondary (top) slug of
T501 for maximum diode load volt
age. Reduce the signal generator
output, as necessary, to keep the
diode load voltage between -3 and
-7 volts.

(10) Remove the modified' cover from
T501 and replace it with the per
manent cover.

(11) Follow the procedures given in
(8), (9), and (10) above and adjust
the primaries and secondaries of
T502 and T503, and the primary of
T501, in the order listed below:

AN/URM-25C*)
Step Mod ified cover on Adjust

frequency Ckc)

1 1'501 and 1'502 ·IG7 1'501 secondary (top slug).
1'502 primary (bottom slug).

2 1'501 and 1'502 11:1 1'501 primary (bottom slu,g).
3 1'503 455 1'503 primary (bottom slug).

1'503 secondary (top slug).

TM5B20-35B-35-74

Figure 70. Oldham coupler details.

VFO SHAFT INSULATOIl

APPIIOX 1/32 IN. CLEAIlANCE

4-40 NC-ZX I/Z IN.
r---+---.h-- SOCKET HEAD SCIlEWS

AND 4-40 SQUAIlE NUTS

(12) When the alignment is complete
and the permanent covers are on
all three transformers, disconnect
the test equipment and reconnect
P114 to J514, P113 to J513, and
P218 to J518.

lJ. Alignment of ~503.
(1) Perform the procedures given in

a(l) through (3) above.
(2) Turn the FUNCTION switch to AGC.

31Z IN. DIAMETER __L==::t--PIlESSED COUPLINGS
CLAMPS

~NTI- BACKLAS~

SPIl,NG

Figure 69. Location of rf band switch shaft clam.p,
detent spring, and ten-turn stops.
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(3) Replace Z503 if it is defective.
Remove the cover from the old
Z503, and punch or drill a hole in
the top of it. Replace the cover on
the new coil.

(4) Connect the TS-505(*)/U to AGC
terminal 4 and chassis ground on
the rear panel of the receiver.

(5) Tune the AN/URM-25(*) to 455 kc,
and adjust the attenuator on the
AN/URM-25(*) for an agc voltage
indication of -1 to -2 volts on the
TS-505(*)/U.

(6) Adjust the single core in Z503 for
maximum agc voltage; then remove
the cover «3) above) and replace
it with the new cover.

c. Alignment of n08 (fig. 43).
(1) Set the receiver controls as in

structed in a (1) above. Turn the
BANDWIDTH switch to 2.

(2) Connect the output of the AN/URM
25(*) to test point E211 (fig. 43).
Connect the TS-505(*)/U between
DIODE LOAD ter.minal 14 and
chassis ground.

(3) Tune the AN/Ul1M-25(*) to 455 kc
and adjust the AN/URM-25(*) at
tenuator for a TS-505(*)/U reading
of between -3 and -7 volts.

(4) Adjust T208 for maximum indica
tion on the TS-505(*)/U. The ad
justment of T208 will be broad.

(5) Disconnect the test equipment.

73. Adjustment of GAIN ADJ Potentiometer
R519

(fig. 36 and 38)

a. General. The correct adjustment of
this control is very important. If it is set
too low, the receiver sensitivity will be
below that required; if it is set too high,
the receiver' noise will be excessive. This
adjUstment should be checked monthly and
whenever any tubes are replaced in the rf
or if. subchassis. When two receivers are
operated in diversity operation, the if.
outputs should be b'alanced with GAIN ADJ
R519. This is done by setting the gain of
one receiver, and then matching the gain
of the other receiver to it.
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b. Procedure for Adjustment.
(1) Disconnect P114 from J5l4, P2l3

from J5l3, and P2l8 from J518.
Connect P114 to J5l3.

(2) Connect the AN/URM-25(*) through
Adapter. Test MX-1487/URM-25D
or Impedance Matching Network
CU-206/URM-25F to the IF OUT
PUT jack on the rear panel of the
receiver,

(3) ".rune the AN/URM-25(*) to 455 kc
and adjust the AN/URM-25(*) at
tenuator for an output level of 150
microvolts. Be sure that the mod
ulation is turned off.

(4) Connect the TS-505(*)/U between
DIODE LOAD terminal 14 and
chassis ground.

(5) Set the receiver controls as in
structed in paragraph 36. Turn
the FUNCTION switch to MGC.

(6) Loosen the hexagonal nut on the
GAIN ADJ control and adjust the
control for a diode load voltage
reading of -7 volts. Tighten the
hexagonal nut.

(7) Disconnect the test equipment. Re
connect P213 to J513, P218 to J5l8,
and P114 to J514.

c. Adjustment for Diversity Operation.
When the signals at the IF OUTPUT jacks
of the two receivers are used for diversity
operation, proceed as follows:

(1) Check CRI0l (para 53a).
(2) Adjust one receiver according to

the instructions given in b above.
(3) Perform the procedures in b above

for the sec and receiver. Do not
change the settings of the AN/
URM-25(*) in any way.

74. Crystal-Osci lIator Subchassis Trimmer
Alignment

(fig. 71)

a. Check the synchronization of the
crystal-oscillator subchassis band switch
(para 70e).

b. Preset the receiver controls (para
36). Turn the FUNCTION switch to CI\ L.

c. Turn the MEGACYCLE CHANGE con
trol to 08 and adjust the corresponding



trimmer for a maximum CARRIER LEVEL
meter indication.

Note: Trimmers No.8 and 9 correspond to fre
quency-indicators No. 08. and 09. There are no ad
justments for bands 00 through 07. Check only for
output on these bands.

d. Turn the MEGACYCLE CHANGE con
trol to each band from 08 through 31 and
adjust the corresponding trimme:c for a
maximum CARRIER LEVEL meter indica
tion.

75. Second Variable If. Alignment
(fig. 72)

Remove the top protective cover, located
over the alignment points, from the rf sub
chassis, a copy of figure 72 is located on
this cover. Use this illustration to locate
alignment points.

a. Preparation.
\ (1) Preset the receiver controls (para

36). Turn the frequency indicator
to 01 900.

o
L503 @

@@
@ C520

Z501

o
IF. SUBCHASSIS

o

TM5820-358-35-75

T401

[]]

o
(jJ) .
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T501
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Figure 71. Cry8tal-08cillator and if. 8ubcha88i8 alignment point 8 •
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(2) Calibrate the receiver (TM 11
5820-358-10).

(3) Turn the FUNCTION switch to
MGC.

(4) Refer to figure 57, and connectthe
TS-505(*)/U as illustrated. Use
Test Lead CX-2919/U (part of AN/
URM-25(*) instead of Cord W104
and connect the AN/URM-25(*) to
test point E210 (fig. 43).

b. Alignment.
,Vote: In procedures 2 and 5 below, set the AN/

UR\1-25(*) to the specified frequency. Slowly rock
the ,\N/UI(\1-25(*) tuning dial and set it for zero
beat with the receiver (BFO switch on and BFO
PITCH control at 0). Do riot rely on the AN/URM
-25(*)tuning dial indication. During alignment re
adjustthe AN/UR\1-25(*) output level as necessary
to keep the TS-505(*)/U indication between -3 and
-5 volts.

(1) Set the receiver frequency-indica
tor at 01 900.

(2) Tune the AN/URM-25(*) to 2.1 me.
(3) Adjust the slugs in 2216-1, 2216-2,

and 2216-3 (L233-1 through
L233-3) for a maximum TS
505(*)/U indication.

(4) Set the receiver frequency-indica
tor at 01 100.

(5) Tune the AN/URM-25(*) to 2.9 me.
(6) Adjust the trimmer capacitors in

2216-1, 2216-2, and 2216-3
(C291-1 through C291-3) for a
maximum TS-505(*)/U indication.

(7) Repeat the procedures given in (1)
through (6) above until no further
increase in TS-505(*)/U indica
tion is obtainable.

76. First Variable If. Alignment
(fig. 72)

a. Preparation.
(1) Preset the receiver controls (para

36).
(2) Set the frequency indicator at 01

200.
(3) Calibrate the receiver (TM 11

5820-358-10) .
(4) Turn the FUNCTION switch to

MGC.
(5) Refer to figure 57 to connect the

TS-505(*)/U as illustrated. Con
nect the AN/URM-25(*) to test point
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E209 (fig. 43). Use Test Lead CX
2919/U (part of AN/URM-25(*»
instead of W104.

b. Alignment.
/II ate: In procedures 2 and 7 below, set the AN/

UR\'1-25(*) to the specified frequency. Slowly rock
the AN/UR\1-25(*) tuning dial and set it for zero
beat wi th the recei ver (BFO switch at ON and BFO
PITCH control at 0). Do not rely on the AN/UR\I
25(*) tuning dial indication. During alignment, re
adjust the AN/UR\I-25(*) output level as necessary
to keep the TS-505(*)/U indication between -3 and
-5 volts.

(1) Set the receiver frequency indica
tor to 01 250.

(2) Tune the AN/URM-25(*) to 18.75
mc.

(3) Adjust the slugs in 2213-1, 2213-2,
and 2213-3 (L232-1 through
L232-3) for a maximum TS
505(*)/U indication.

(4) Set the receiver frequency indica
tor to 07 200.

(5) Recalibrate the receiver.
(6) Set the receiver frequency indica

tor to 07 250.
(7) Tune the AN/URM-25(*) to 24.25

me.
(8) Adjust the trimmer capacitors in

2213-1, 2213-2, and 2213-3
(C283-1 through C283-3) for a
maximum TS-505(*)/U indication.

(9) Repeat the procedures given in (1)
through (8) above until no further
increase in TS-505(*)/U indication
is obtainable.

77. Rf Coil Alignment
a. Preparation.

(1) Preset the receiver controls (para
36).

(2) Turn the ANT TRIM control to 0
and the FUNCTION switch to MGC.

(3) Connect the test equipment as il
lustrated in figure 57.

b. Procedure. In each step in the rf coil
alignment chart (c below), first perform
procedures (1) through (5) below.

(1) Set the receiver and the AN/URM-
25(*) to the frequency listed.

(2) Turn the BFO switch to ON.
(3) Turn the BFO PITCH control to O.
(4) Slowly rock the AN/URM-25(*)

tuning dial and set it for zero beat



with the receiver. Do not depend
on the AN/URM-25(*) tuning dial
indication.

(5) Adjust the slugs or trimmer capac
itors for maximum TS-505(*)/U
indications.

Note: Adjust the AN/URM-25(*) rf out
put level, as necessary, to keep the TS
505(*)/U indication between -3 an d -7
volts.

c. Alignment Chart (fig. 91).

AN/URM-25C* ) Adjust slugs Adjust trimmer
Receiver (me) Reee iver (ke)

freq (ke) for peak capac itors for peak

00 550 550 L213
L224-1
L224-2

00 950 950 C201-B
C230-1
C230-2

01 100 1,100 L215
L225-1
L225-2

01 900 1,900 C205I3
C233-1
C233-2

-- 02 200 2,200 L217
L226-1
L226-2

0;) 800 3,800 C209B
C236-1
C236-2

04 400 4,400 L219
L227-1
L221-2

07 600 7,600 C213B
C239-1
C239-2

08 800 8,800 L221
L228-1
L228-2

15 200 15,200 C217B
C242-1
C242-2

17 600 17,600 L223
L229-1
L229-2

30 400 30,400 C221B
C241-1
C245-2

78. Beat-Frequency Oscillator Neutralization
a. Preset the receiver controis (para

36). Set the BANDWIDTH switch to .1 and
_ the FUNCTION switch to CAL.

b. Tune the receiver for a maximum
CARRIER LEVEL meter indication at any
100-kc calibration point.

c. Turn the BFO switch to ON and turn
the BFO PITCH control to 1.

d. Set the FUNCTION switch to AGC and
the BANDWIDTH switch to 2.

e. Connect the ME-30(*)/U, in parallel
with a 50-ohm, noninductive resistor, to
IF OUTPUT jack J116 on the receiver rear
panel.

f. Disconnect P213 (fig. 36) from J513,
and short J513 to chassis ground.

g. Insert an insulated screwdriver
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Figure 7£. HI and variable il. alignment points.

through the receiver left end plate access
hole and adjust bfo neutralization capac
itor C525 (fig. 42) for a minimum ME
30(*)/U indication.

79. Calibration Oscillator Adjustment

This adjustment requires the use of an
extremely accurate frequency standard for
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determining the reference frequency. The
Bureau of Standards Station WWV at
Washington, D. C. should be used as the
frequency standard if it is possible to re
ceive signals from this station. Station
WWV operates on frequencies of 2.5 me,
5 me, 10 me, 15 me, and 20 me. Use the
highest frequency signal that can be re
liably received by the rec~iver.



a. Tune in the highest frequency signal
from VvWV that can be reliably received.

/). Turn the BANDWIDTH switch to .l.
c. Tune the receiver to the exact reso

nance by adjusting the KILOCYCLE
CHANGE and ANT TRIM controls for a
maximum CARRIER LEVEL meter indi
cation.

d. Turn the LINE GAIN control to ap
proximately 5, turn the LINE METER
switch to -10 and adjust the LINE GAIN
control for a half-scale LINE LEVEL
meter indication.

e. Turn the BFO switch to ON and adjust
the BFO PITCH control to the exact zero
beat with WWV. This will be when the LINE
LEVEL meter indication drops to zero
and fluctuates at a slow rate.

f. Turn the FUNCTION switch to CAL.
g. Use a screwdriver to adjust the CAL

ADJ capacitor C310 (fig. 45) through the
rear-panel access hole for exact zero beat
(a MINIMUM LINE LEVEL meter indica
tion) .

h. Turn the FUNCTION switch to AGC,
and tune to station WWV at the other fre
quencies to check the accuracy of the cal
ibration oscillator adjustment.

80. CARR-METER ADJ Potentiometer R-523
Adjustment

(fig. 38)

a. Set the FUNCTION switch to AGC and
turn the RF GAIN control fully counter
clockwise.

b. Adjust the CARR-METERADJpoten
tiometer on the if. subchassis for a zero
reading of the CARRIER LEVEL meter on
the receiver front panel.

81. Variable-Frequency Oscillator End-Point
Adjustment

(fig. 73)

After the receiver has been in service
for about a year, a frequency check of the
variable-frequency oscillator may reveal
that its range may not be exactly 3.455 to
2.455 mc. In most cases, this condition is
caused by aging of the frequency-determin
ing components in the sealed vfo sub-
chassis, and can be compensated for by
the adjustment of end-point adjustment

L701. Access to this adjustment is made
by the removal of the screw on the front
of the sealed vfo unit.

Vote: \Iake this adjustment if the inaccuracy of
the vfo exceeds 500 cps when checked from 000 to
+000 on the last three digits of the frequency indi
cator.\lake the end-point adjustment as follows:

a. Remove the vfo subchassis (para
62b).

b. Remove the en d-point-adjustment
cover nut.

c. Replace the vfo subchassis (para
62c).

d. Preset the receiver controls (para
36) and allow the receiver to warm up for
at least 1 hour.

Vote: Set the OVENS switch on the receiver rear
panel to the same position to which the user will
set it.

e. Calibrate the receiver (TM 11-5820
358-10) at exactly 07 +000.

f. Remove the front panel (para 58).
g. Turn the riveted locking plate (fig.

67) by hand for a frequency-indicator
setting of 07 +000.

h. Use a thin ~crewdriver through the
vfo end-point-adjustment access hole (fig.
73) to adjust L701 for zero beat.

i. Turn the riveted locking plate by
hand for a setting of exactly 07 +000.

j. Turn the, shaft of the BFO PITCH
control for zero beat.

k. Repeat the procedures given in g
through j above until no further improve
ment can be made.

1. When the job has been completed,
remove the vfo, replace the end-point
adjustment nut, replace the vfo, d re
place the front panel (para 58c).

82. Crystal Filter Neutralizing
(fig. 71)

Capacitor C520 in tuned circuit Z501
usually needs adjustment only when part
or all of Z501 is replaced or when C52(1)
is turned accidentally. Proceed as follows :

a. Preset the receiver controls (para
36). Set the BANDWIDTH switch to .1 and
the FUNCTION switch to MGC.

b. Refer to figure 57 and connect the
TS-505(*)/U as shown. Connect the ANI
URM-25(*) to test point E211 (fig. 43).
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Figure 73. Variable-frequency oscillator end-point
adjus tm ent.

POSITION I·ANT TRIMI KNOB AT[£] WITH RED DOT

AS SHOWN.

positioned as shown in figure 74 when the
ANT TRIM control is set at O.

b. If adjustment is necessary, proceed
as follows:

(1) Loosen the drive gear setscrews.
(2) Turn the gear with the red dot to

the position shown in figure 74.
(3) Turn the ANT TRIM knob to 0

while holding the drive gear to
prevent the gear with the red dot
from turning.

(4) Tighten the drive gear setscrews.

83. Antenna T,rimmer Control Adjustment

a. The ANT TRIM control is properly
adjusted if the gear with the red dot is

Use Test Lead CX-2919/U (part of AN/
URM-25(*) instead of WI04.

c. Tune the AN/URM-25(*) to 455 kc
and adjust its rf output level for a TS
505(*)/U indication of -5 volts.

d. Rock the AN/URM-25(*) tuning dial
for a maximum TS-505(*)/U indication;
then readjust the rf output level for a -7
volt TS-505(*)/U indication.

e. Record the AN/URM-25(*) rf output
level, and then increase it by 60 db (1,000
times the previous level).

f. Increase the AN/URM-25(*) fre
quency until the TS-505(*)/U again indi
cates -7 volts.

g. Adjust the C520 for a dip in the TS
505(*)/U indication, and mark the C520
setting on the Z501 shield cam.

h. Decrease the AN/URM-25(*) fre
quency below 455 kc until the TS-505(*)/U
indication is again -7 volts.

i. Readjust C520 for a dip in the TS
505(*)/U indication and mark this second
C520 setting on the Z501 sheild can.

j. Set the C520 halfway between the
marks made in procedures g and i above.

k. Retune the AN/URM-25(*) for a max
imum TS-505(*)/U indication at 455. kc;
then readjust the rf output level for a -7
volt TS-505(*)/U indication. Record the
AN/URM-25(*) frequency setting.

1. Turn the BANDWIDTH switch to l.
m. Retune the AN/URM-25(*) for a max

imum TS-505(*)/U indication. Compare
the peak frequency with the one recorded
in procedure k above.

n. If the peak frequency is different,
adjust L503 in Z501.until the peak fre
quency is the same for both the .1 and l-kc
positions of the BANDWIDTH switch.

Note: This may require several readjustments of
L503.
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CHAPTER 3

FOURTH ECHELON TROUBLESHOOTING
AND TESTING PROCEDURES

Section I. FOURTH ECHELON TROUBLESHOOTING

84. Troubleshooting Line Audio Channel
for Distortion

a. Check the line and local audio chan
nels for distortion (para 96). If the line
audio channel fails to pass the test but the
local audio channel passes, check the cir
cuit components of V602B and V604.

b. If both the line and local audio chan
nels fail to pass the test, check the circuit
components of V601A, V601B, V507.

85. Troubleshooting Local Audio Channel
for Distortion

a. Check the local and line audio chan
nels for distortion (para 96). If the local
audio channel fails to pass the test but the
line audio channel passes, check the circuit
components of V602A and V603.

b. If both channels fail to pass the test,
check the circuit components of V601A,
V601B, and V507.

Section II. FOURTH ECHELON TESTING PROCEDURES

86. General
a. These testing procedures are pre

pared for use by Signal Field Maintenance
Shops and Signal Service Organizations
responsible for fourth echelon mainte
nance to determine the acceptability of
repaired signal equipment. These proced
ures set forth specific requirements that
repaired signal equipment must meet be
fore it is returned to the using organiza
tion. The testing procedures may also be
used as a guide for testing equipment re
paired at third echelon if the proper tools
and test equipment are available. A sum
mary of the performance standards is
given in paragraph 98.

b. Each test depends on the preceding
one for certain operating procedures and,
where applicable, for test equipment cal
ibrations. Comply with the instructions
preceding the body of each chart before
proceeding to the chart. Perform each

test in sequence. Do not vary the sequence.
, For each step, perform all the actions re
quired in the Test equipment control set
tings columns; then perform each specific
test procedure and verify it against its
performance standard.

87. Test Equipment and Other Equipment
Required

All test equipment and other equipment
required to perform the testing procedures
given in this section are listed in the fol
lowing charts and are authorized under
TA 11-17 (S i g n a 1 Field Maintenance
Shops) and TA 11-100 (11-17) (Allowances
of Signal Corps Expendable Supplies for
Signal Field Maintenance Shop, Continental
United States) or are repair part items
of the subject equipment authorized for
stockage at fourth echelon levels.

a. Test Equipment

Nomenclature

Output 'vleter TS-585(*)/U a

Audio Oscillator TS-382( *)/U b
Spectrum Analyzer TS-723AIU
Electric Light Assembly MX-1292/PAQ

Federal stock No.

6625-244-0501
6625-192-5094
6625-668-9418
6695-q37-4470

Technical manual

TM 11-5017
n,1 11-2684A
N 11-5097
TM 11-5540
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N oroene lature

Oscilloscope OS-8(*)/Uc

R. F. Signal Generator Set AN/UIh1-25(*)d

Electronic \[ultimeter TS-505(*)/U e

Vol tmeter, \1eter \[E-30( *)/U r

Federal stock No.

6625-568-4898

6625-309-5381
or

6625-570-5719
6625-243-0562

6625-669-0742

Technical manual

T\I 11-1214
T"I 11-1214,\.

T~,I 11-5551])
or

T'.[ 11-5551F
T\' 11-5511

T'.' 11-6625-2;~8-12

T'I 11-6625-320-12

a
Indicates TS-585A/U. TS-5 85B/U. TS-585C/U, and TS-585D/U.

bIndicates TS-382A/U. TS-3 82B/U, TS-382D/U. and TS-382E/U.

cIndicates OS-8A/U.a.nd OS-8C/U.

dIndicates AN/URM-25D and AN/URM-25F.

eIndicates TS-505/U and TS-505A/U through TS-505D/U.

(Indicates ME-30A/U and ME-30B/U.

88. Test Facilities

a: It is mandatory in electrically noisy
areas that these tests be conducted in a
screened room.

b. Connect the Radio Receiver R-390A/
URR chassis to a suitable ground for all
tests.

c. The power source must be 115 or 230
volts ac, depending on the voltage for which
the receiver is wired.

d. The location and labeling of certain
controls and receptacles differ between
R. F. Signal Generator Set AN/URM-25D
and R. F. Signal Generator Set AN/URM
25F. Reference to controls and control
settings in the charts below applies to R. F.
Signal Generator Set AN/URM-25F. The
corresponding controls and control set
tings for R. F. Signal Generator Set
AN/URM-25D are included inparentheses
immediately below or adjacent to thosefor
R. F. Signal Generator SetAN/URM-25F.
When R. F. Signal Generator Set AN/URM
25D is used in the audio distortion test

b. Other Equipment.

Nomenclature

Headset HS-30-U .
Telephone Plug PL-055-B

(or equivalent).
Electronic Equipment Main

tenance Kit MK-288/URM.

Federal stock No.

5965-164-7259
5935-192-4760

6625-557-5716

(fig. 80), Cord CG-409/U is used inplace
of Telephone Plug PL-055-B.

e. Reference to RANGE switch selec
tions in the chart applies to Electronic
Multimeters TS-505A/U, TS-505B/U, TS
505C/U, and TS-505D/U. Corresponding
control settings for the TS-505/U appear
in parentheses immediately below or ad
jacent to those for the lettered models.

f. Reference to controls and control set
tings in the charts applies to Audio Oscilla
tors TS-382B/U, TS-382D/U, and TS
382E/U. Corresponding controls or con
trol settings that differ for the TS-382A/U
appear in parentheses immediately below
or adjacent to those for the TS-382B/U,
the TS-382D/U, and the TS-382E/U.

g. The location and labeling of certain
controls and conneCtors differ between
Oscilloscopes OS-8Alu and OS-8C/U.
Reference to controls and controlsettings
in the c h art applies to Oscilloscope
OS-8C/U. The corresponding controls or
control settings for Oscilloscope OS-8A/U
are included in parentheses immediately
below or adjacent to those for Oscilloscope
OS-8C/U.

89. Modification Work Orders

The performance standards listed in the
t est s (para 90 and 97) assume that all
procedures in the modification w 0 r k
orders listed in Department of the Army
Pamphlet 310-4 have been performed.
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90. Physical Tests and Inspection

a. Test 19:Juipment and Materials. Electric Light Assembly MX-1292!PAQ.
b. Test Connections and Conditions. The check for the condition of mfp varnish should be made after repair and be

fore assembly of the receiver. Connect the MX-1292!PAQ and install the wide transmission filter.
c. Test Procedure.

Step Test equipment
Equipment under

test control Test procedure Performance standard
No. control settlnss settings

1 MX-U9e1PAQ a. Expose to direct rays of lamp any portion a. All chassis surfaces and repaired compo-

245 V. FOR M. V. Controls may be of equipment that has been repaired. nents, parts, or connections will be cover-

LAMP switch: in any position. ed with mfp varnish

ON Note; There should be no varnish on variable capa- Note; Mfp varnish glows grayish green under mfp
cltor plates, dial mechanisms, switch or relay con- lamp.
tacts f or on connector contacts.

b. Turn lamp off and proceed to next step. b. None.

2 None Same as in step Inspect equipment for modification work orders. All MWO procedures performed should be prop-
No. 1 Note any ~1WO procedure not performed. erly marked on receiver.

3 None Same as in step a. Check LOCAL GAIN, RF GAIN, ANT TRIM, a. All controls should operate freely without
No. 2 LIMITER, LINE GAIN, and BFO PITCH binding.

controls for smooth operation, free from
binding throughout their limits of travel.

b. Check BANDWIDTH, BFO, AUDIO RES- b. All switches should operate freely without
SPONSE, LINE METER, AGC, BREAK binding. Detent action should be positive..
IN, FUNCTION, and OVENS switches for
correct operation.

c. Adjust KILOCYCLE CHANGE control for c. Kilocycle indicators should remain at 500.
indication of 500 on indicator. (~1egacycle

indicators may be at any setting.) Tum
. DIAL LOCK control to its extreme clock-
wise position (thumbtight). Attempt to
turn KILOCYCLE CHANGE control posi-
tion clockwise and counterclockwise. Ob-
serve kilocycles indicators.

d. Disengage DIAL LOCK control. d. None.
e. Turn KILOCYCLE CHANGE and MEGA- e. Controls should tum smoothly without bind-

CYCLE CHANGE controls throughout their ing or jamming. MEGACYCLE CHANGE
entire range of travel. Observe operation control should have positive detent action
of controls. at each megacycle setting.

4 None Same as in step a. Inspect LINE LEVEL and CARRIER LEVEL a. Meters should be in good condition.
No.1 meters for broken glass or damaged

pointers.
b, Inspect frequency indicator panel for broken b. Glass should be in good condition.

glass.
c. Inspect all connectors, fuses, terminal - e. None of listed items should be missing or

boards, shorting bars, screwdriver, fluted damaged. Fuses should be of correct
socket wrench, and cover plates for dam- rating.
age, missing parts, or incorrect fuse rat-
ings. Inspect case, front and rear, for mis-
sing screws, nuts, or bolts.

d. Inspect receiver, front and rear, and dust d. There should be no dents, punctures, or bent
covers, top and bottom; for physical dam- areas.
age (dents, punctures, or bent areas).

e. Inspect receiver for condition of finish and e. Painted surfaces should -show no bare metal.
panel markings. Panel markings should be legible. Do not

paint rear panel.
Note: Whenever practicable, touchup painting is

recommended Instead of refinishing. Screwheads, re-
ceptacles, and carrying handles will not be painted
or polished with abrasives.
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91o Calibration and Antenna Relay Tests
(fig. 75)

a. Test Equipment and Materials.
Headset H8-30-U
Electronic Equipment Maintenance Kit MK-288/URM
Electronic Mult1meter TS-505(*)/U

b. Test Connections and Conditions. Turn on the T8-505(*)/U and allow it to warm up for 5 minutes. Do not connect
the T8-505(*)/U untl1instructed to do so in the Test procedure column.

c. Test Procedureo

Step Teat equipment Equipment under teat Teat procedure Perrormance atandard
No. control aettinaa control aettinaa

1 None OVENS: OFF a. Adjust KILOCYCLE CHANGE and ANT TRIM a. None.
RF GAIN: 10 controls for maximum indication on CARRIER
LINE METER: OFF LEVEL meter. Note setting of receiver fre-
LINE GAIN: 0 quency indicator.
LIMITER: OFF b. If frequency indicator does not indicate exactly b. As follows:
AUDIO RESPONSE:· 04 000, proceed as follows: otherwise con-

WIDE ti{lue to step No.2.
FUNCTION: CAL (1) Adjust KILOCYCLE CHANGE control for (1) NOlle.
BREAK IN: OFF frequency indicator setting of 04 000.
BFO:ON (2) Turn ZERO ADJ control fully clockwise. (2) None.
AGC:MED (3) Tum LOCAL GAIN control until audible (3) None.
BFO PITCH: 0 tone is heard in headset.
DIAL LOCK: un- ( 4) Adjust KILOCYCL~.CH_ANGEcontrol (4) Peak indication must be obtained

locked slowly until zero beat is heard in headset when frequency indicator is set
ZERO ADJ: disen- and CARRIER LEVEL meter is at p~m." at 04000.

gaged dication. Zero beat and peak indi cation
LOCAL GAIN: 0 must not change when KILOCYCLE
MEGACYCLE CHANGE control is released.

CHANGE and (5) Tum ZERO ADJ control fully counter-
KILOCYCLE clockwise.
CHANGE: set for Note; BFO PITCH control mtlSt be at O.

04000
BANDWIDTH: .1

2 None Same as in step No. Repeat step No. 1 for frequencies listed below: Same as in step No. 1b(4) except for fre-
1, except: Set 04 100 31 100 quency.
KILOCYCLE 04 200 31 200
CHANGE and 04 300 31 300
MEGACYCLE 04 400 31 400
CHAN GE as in- 04 500 31 500
dicated in Test 04 600 31 600
procedure column. 04 700 31 700

04 800 31 800
04 900 31 900
04+000 31+000
31 000

3 TS-505(o )/U Same as in step No. a. Connect equipment (A, fig. 75). a. TS-505(O)/U indication is infinite.
FUNCTION: 1. b. Turn receiver FUNCTION switch to STAND b. TS-505(O)/U indication is zero.

OHMS BY and CAL positions while observing Listen for antenna relay operation.
RANGE: RX1 TS-505(O)/U meter.

c. Connect equipment (B, fig. 75). c. TS-505(O)/U indication is infinite.
d. Repeat b above. 1. Same as b above.
e. Connect equ ipment (C, fig. 75), tum TS- e. TS-505(O)/U indication is 220K.

505(O)/U RANGE switch to R X 10K.
I. Repeat 1) above. I. Same as b above.
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92. If. Output and Blo Calibration Tests
(fig. 76)

a. Test Equipment and Materials.
R. F. Signal Generator Set 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 76. Turn on all test equipment and
allow a warmup time of 15 minutes.

Co Test Procedure.

Step No.
Teat equipment control Equipment under teat

Teat procedure Performance atandard
aetUnl· control aetUnla

1 TS-505(- )/U RF GAIN: 10 a. Adjust AN/URM-25F SET RF OUTPUT a. None.
FUNCTION: -D.C. LINE METER: OFF control (carrier cootrol) clockwise until
RANGE: 50 V (40 V) LINE GAIN: 0 meter indicates full scale (10).

ME-jO(- )/U AGC: MED. b. Tum AN/URM-25F MICROVOLTS control b. None.
RANGE selector switch: LIMITER: OFF ccw until meter indicates 3 microvolts

.3 VOLTS AUDIO RESPONSE: WIDE (top scale).
AN/URM-f5F BANDWIDTH: 8 c. Adjust ANIURM-25F TUNING control c. None.

ATTENUATOR: 10 BFO PITCH: 0 (main tuning dial) for maximum TS-
R.F. MULTIPLIER: (X10) BREAK IN: OFF 505(-)/U i"ndication. Adjust receiver
FUNCTION SWITCH: CW FUNCTION: MGC ANT TRIM control for maximum TS-
(MOD. XTAL. & METER ANT TRIM: 0 505(-)/U indication.

SELECTOR: CS) BFO:OFF d. Tum receiver RF GAIN control to zero. c. None.
(Carrier range switch: DIAL LOCK: unlocked e. Tum ME-30(-)/U RANGE selector switch e. None.

300KC-50MC X MULT) ZERO ADJ: disengaged to .1 VOLTS.
SET RF OUTPUT: max LOCAL GAIN: 5 f. Adjust receiver RF GAIN control for indi- f. None.

ccw OVENS: OFF cation of 20 millivolts on ME-30(-)/U
(Carrier control: max ccw) MEGACYCLE CHANGE meter (.2 R.M.S. VOLTS, top scale).
% MOD AUDIO OUT and KILOCYCLE g. Set ANIURM-25F ATTENUATOR (R.F. g. None.

LEVEL: max ccw CHANGE: set for MULTIPLIER) to 100. Adjust MICRO-
MICROVOL TS: MAX 01 510 VOLTS control for 30 microvolts

(max cw) indication on meter (3, top scale).
BAND SWITCH: 1.5.-3.8 h. Note and record indication on ME-30(-)/U h. ME-30(-)/U indication should
(Frequency band switch: meter• be between 180 and 220

.95-3.0 MC) milli vol ts.
TUNING: 1.15 MC i. Disconnect ME-30(-)/U and TS-505(-)/U i. None.
(Main tuning dial: 1.51) and proceed to next step.

2 Same as in step No.1 Same as in step No. 1 a. Connect equipment as shown in B, figure a. None.
except: LOCAL GAIN: 3 76.
TS-j8t(- )/U b. Adjust AN/URM-25F SET RF OUTPUT b. None.
OUTPUT CONTROL: control (carrier control) for full-scale

max ccw indication on meter (10).
OUTPUT MULTI- c, Tum receiver BFO switch to ON and c. None.

METER: X.l adjust KILOCYCLE CHANGE control
VOLTS for zero beat in HS-30-U.

(ATTENUATOR: .1) d. Adjust all controls on front panel of OS- d. None.
FREQUENCY MULTI- 8(-)/U for clear, sharply defined, and

PUER: XI00 centered trace.
(RANGE: XI00) e. Set BFO PITCH control to -3 and adjust e. None.
Main tuning dial: 30 OS-8(-)/U VERNIER FREQUENCY

OS-8(- )/U (SWEEP VERNIER) control until one
OFF-INT: on cw position sine wave is obtained on scope.
(IN TENSITY: on) f. Set OS-8(-)/U HOR. ATTEN. (OS-8C/U f. None.
VERNIER FREQUENCY: only) to 1.

20 g. Adjust TS-382(-)/U OUlPUT CONTROL g. TS-382(-)/U main tuning dial
(SWEEP VERNIER: 20) (OUTPUT LEVEL control) clockwise setting should be between
COARSE FREQUENCY: until TS-382(·)/U meter indicates 1.0. 24 and 36.

2900/17.5 KC Adjust TS-382(-)/U main tuning dial
SWEEP RANGE: 2 KC- until circular pattem is obtained on

10 KC) OS-8(-)/U. Note and record setting of
HOR. ATTEN. (C model main tuning dial.

only): SWEEP h. Turn BFO PITCH control to +3. Reset h. Same as in step 2g.
VERT. GAIN: 60 TS-382(·)/U main tuning dial for
(Y GAIN: 60) circular pattem on OS-8(-)iU. .
HOR. GAIN: 30 "i. Tum receiver BANDWIDTH switch to .1, i. None.
(X GAIN: 30) FUNCTION switch to CAL, and BFO
VERT. ATTEN.: 100 switch to OFF. Adjust KILOCYCLE
(VERT. ATTEN.: AC CHAN GE control for 01 500 indication

100:1) on frequency indicator dial.
SYNC SELECTOR: INT. j. Adjust KILOCYCLE CHANGE and ANT j. None.
LOCKING: 0 TRIM controls for maximum indication
(SYNC AMPLITUDE: 0) on receiver CARRIER LEVEL meter. I

k. Tum BFO switch to ON and adjust BFO k. BFO PITCH control should
PITCH control for zero beat in HS-30-U be at 0 setting when zero
headset. Note setting of BFO PITCH beat is obtained.
control.
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93. S.sitiyity Test
(fig. 77)

a. Test »Juipment and Materials.
Electronic MulUmeter TS-505(*)/U
Output Meter TS-585(*)/U
Electronic Equ1pme~tMaintenance Kit MK-288/URM
R. F ..Signal Generator Set AN/URM-25F
Headset H8-30-U

b. Test Connections and Conditions. Connect the equipment as shown in figure 77. Do not connect the TS-505(*)/U
until instructed to do so in the Test procedure column.

c. Test Procedure.

Step
No.

T.at .qlllp••Dt
cODtrol a.Ulnaa

B ....lp••Dt IlDd.r t.at
co.trol a.UiDaa T.at proc.d... Perlor• ....,. at_derd

j. None.

o. AN/URM-25F meter "should
indicate not more than 4.0
microvolts.

n. None.

g. None.
h. None.

II. None.

I. None.

/C. None.

i. None.

tI. None.

b. T8-505(e)/U meter should
indicatc between 1(6 and
154 vdc.

c. None.
d. None.

m. None.

I. None.

c. Disconnect TS-505(e)/U from receiver.
d. Tum AN/URM-25F SET RF OUTPUT (carrier

conbol) conbol clockwise until AN/URM-25F
meter indicates full scale (10).

tI. Adjust receiver ANT TRIM conUoI for peak in
dication on TS-585(e)/U meter. Adjust ANI .. 
URM-25F main tuning dial for peak TS-585(e)/U
indication.

I. Tum I' eceiver BFO switch OFF and AN/URM-25F
MICROVOLTS conUoI max ccw.

g. Set TS-585(e)/U meter multiplier switch to 1.
h. Adjust receiver LOCAL GAIN conb"ol for 1 milli

watt indication on T8-585(e)/U meter.
i. Tum AN/URM-25F FUNCTION SWITCH to 400 and

adjust % MOD AUDIO OUT LEVEL conUoI for
indication of 30 on % MOD scale of AN/URM
25F meter.

j. Tum AN/URM-25F MICROVOLTS conb"ol clock
wise until T8-585(*)/U meter indicates 10
milliwatta.

/C. Adjust receiver ANT TRIM conb'ol for peak in
dication on TS-585(e)/U'meter.

I. Set AN/URM-25F FUNCTION SWITCH to CWo
Readjust receiver LOCAL GAIN conbol for 1
milliwatt indication on T8-585(*)/U meter.

m. Tum AN/URM-25F FUNCTION SWITCH to 400 and
readjust MICROVOLTS conb'ol for 10 milliwatt
indication on TS-585(e)/U meter.

n. Repeat lalla m- ~bove, if necessary, until 'r8
585(e)/U meter indicates 1 milliwatt. with ANI
URM-25F FUNCTION SWITCH in CW position,
and 10 milliwatts in 400 position.

o. Set AN/URM-25F FUNCTION SWITCH to CW;
observe and note AN/URM-25F meter indication.

OVENS: OFF II. Short TS-505(e)/u DC and COMMON probe tips 10-

LOCAL GAIN: 10 gether, and tum ZERO ADJ conUoI until meter
RF GAIN: 10 pointer indicates exootly 0 volt. Connect TS-
BREAK IN: OFF 505(e)/U BB shown in figure 77.
LIMITER: OFF b. Note and record indication on .TS-505(e)/U meter.
BFO PITCH: 0
AGe: MED
BFO:ON
BANDWIDTH: 16
AUDIO RE-

SPONSE: MED
LINE METER:

OFF
FUNCTION:

MGC
MEGACYCLE

CHANGE and
KILOCYCLE
CHANGE: set
for 00 750

LINE GAIN: 0

T8-505(e)/U
FUNC'I10N: +D.C.
RANGE: 250 V (400 V)

AN/URM-!5F
ATTENUATOR: 10
(R.F. MULTIPLIER:

X 10)
M1CROVOLTS: MAX

(max cw) \
FUNCTION SWITCH: CW
(MOD. XTAL & METER

SELECTOR: CW)
".MOD AUDIO OUT

LEVEL: max ccw
SET RF OUTPUT: max

ccw
(Carrier conUoI: max)
(Carrier range switch:

300KC-5OMC X MULT)
BANDSWITCH: 0.6-1.5
(Frequency band switch:

300-95OKC)
TUNING: .750 (Main tun

ing dial: .750)
T8-585(e)/U

Impedance conUoI: 60 X
10

Meter multiplier switch:
100

1

2

3

4

5

6

Same BB in step No. 1
except:
I1N/URM-t5F

BANDSWITCH: 3.8-10
(Frequency band
switch: 3.0-915 MC)

TUNING: 6.0
(Main tuning dial: 6.0)
Same BB in step No. 1

except:
AN/URM-!5F

BANDWSITCH: 10-25
(Frequency band switch:

9.5-30 MC)
TUNING: 14.0
(Main tuning dial: 14.0)
Same BB in step No. I

except:
AN/URM-t5F

BANDSWITCIl: 25-50
(Frequency band switch:

9.5-30 MC)
TUNING: 20
(Main tuning dial: 20)
Same BB in step No. I,

except:
AN/URM-t5F

BANDSWITCH: 25-50
(Frequency band switch:

9.5-30 MC)
TUNING: 26
(Main tuning dial: 26)
Same BB in step No. I,

except:
AN/URM-!5F

BANDSWITCII: 25-50
(Frequency band switch:

9.5-30 MC)
TUNING: 30
(Main tuning dial: 30)

Same as in step
No. I except:

MEGACYCLE
CHANGE and
KILOCYCLE
CHANGE: set
for 06 000.

Same as in step
No. 1 except:

MEGACYCLE
CHANGE and
KILOCYCLE
CHANGE: set
for 14 000.

Same as in step
No. 1 except:

MEGACYCLE
CHANGE and
KILOCYCLE
ClIJ\NGE: set
for 20 000.

Same BB in step
No. I, except:

MEGACYCLE
CHANGE and
KILOCYCLE
ClIt\NGE: set
for 26000

Same BB in step
No. I, except

MEGAqYCLE
ClIANGE and
KILOCYCLE
CHANGE: set
for 30 000.

Repe~ step No. Id through 0 abOve.

IRepeat step No. Id through 0 above.

Repeat step No. Id through 0 above.

Repeat step No. Id through 0 above.

Repeat step No. Id through 0 above.

Same BB in step No. 1

:same BB in step No. 1

Same BB in step No. Id through
n above.

o. AN/URM-25F meter should
indicate not more than 5.0
microvolts.

Same as.in step No.4.

Same BB in step No.4.

-til...

7 Same BB in step No. I,
except:
AN/URM-!5F

ATTENUATOR: 1
(R.F. MOLTIPLIER: X

I)

Same BB in step
No.1.

II. Tum AN/URM-25F SET RF OUTPUT (carrier)
conbol until meter indicates full scale (10).

b. Adjust receiver ANT TRIM control for peak in
dication on T8-585(e)IU meter.

c. Adjust receiver KILOCYCLE CHANGE conUoI for
dip in TS-585(e)/U meter indicatioD and zero
beat in headset.

d. Tum AN/URM-25F MICROVOLTS conbol max ccw
, and receiver BFO switch to OFF.

tI. Set TS-585(e)/U meter multiplier switch to 1 and
adjust receiver LOCAL GAIN conUoI for 1
milliwatt indication on TS-585(e)/U meter.

I. Adjust AN/URM-25F MICROVOLTS conbol until
TS-585(*)/U meter indicates 10 milli~atts. Note
and record AN/URM-25F meter indication.
(MICROVOLTS scale).

fl. Repeat step 711 through 1 for frequencies indicated
below. Use conbol settingB BB indicated in
Test equipm~nl control s~Uings columns of stepe
2 through 6, respectively, bui. leave ATTEN
UATOR on 1 for AN/URM-25F.

Frequencies (mc)
6

14
20
26
30

II. None.

b. None.

c. None.

d. None.

e. None.

I. AN/URM-25F meter should
indicate not more than 1

microvolt.

g. Same BB in step No. 7/.
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94. Line Level Meter and Noise-Limiter Tests
(fig. 78)

a. Test Equipment and Materials.
Headset HS-30- U
Electronic Equipment Maintenance I\it MK-288/URM
R. F. Signal Generator Set AN/URM-25F

b. Test Connections and Conditions. Connect the equipment as shown in figure 78.
c. Test Procedure.

Step No.
Test equipment control Equipment under test Test proced ure Performance standard

setHngs control settings

1 AN/URM-25F ANT TRIM: 0 a. Adjust LOCAL GAIN and BFO PITCH controls a. None.
BANDSWITCH: 3.8- 10 OVENS: OFF for audible tone from HS-30-U headset.
(Frequency band switch: RF GAIN: 10 b. Adjust LINE GAIN control for zero vu indication b. None.

9.5-30 MC) LINE METER: -10 on LINE LEVEL meter (top scale).
FUNCTION SWITCH: LINE GAIN: 0 c. Turn LINE METER switch to O. Note and record c. LINE LEVEL meter should

CW LIMITER: OFF LINE LEVEL meter indication (top scale). indicate -10 VU.
.cMOD.,XTAL & METER AUDIO RESPONSE: d. Readjust LINE GAIN control for zero vu indica- d. None.

SELECTOR: CW) WIDE tion on LINE LEVEL meter (top scale).
% MOD AUDIO OUT FUNCTION: \1GC e. Turn LINE MET.ER switch to +10. Note and record e. LINE LEVEL meter should

LEVEL: max ccw BREAK IN: OFF LINE LEVEL meter indication (top scale). indicate -10 VU.
MICROVOLTS: MAX BFO:ON f. Adjust LINE METER and LINE GAIN controls for f· None.
(MICROVOLTS: max AGC:MED full-scale deflection (+3 VU marking on top

cw)' DIAL LOCK: scale) of LINE LEVEL meter.
ATTENUATOR: 10 unlocked g. Turn LIMITER control to position 1. (LINE g. None.
(R.F. MULTIPLIER: ZERO ADJ: LEVEL meter indication will decrease.) Read-

X 10) disengaged just LINE GAIN control for full-scale indication.
SET RF OUTPUT: max LOCAL GAIN: 0 h. Slowly turn LIMITER control clockwise to position h. LINE LEVEL meter indication

ccw MEGACYCLE 10, while observing LINE LEVEL meter. should decrease smoothly
(Carrier control: max CHANGE and Note: Readjust LINE GAIN control as required to main- with no abrupt changes as

ccw) KILOCYCLE tain indication on LINE LEVEL meter until LIMITER con- LIMITER control is advanced
(Carrier range switch: CHANGE: set for

trol is tully clockwise.
to position 10.

300KC-50 MC X 10000
MULT) BANDWITH: 8 kc

TUNING: 10
(Main tunning dial: 10)
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95. Audio Output Tests
(fig. 79)

a. Test Equipment and Materials.
Output Meter TS-585(*)/U
R. F. Signal Generator Set AN/URM-25F
Electronic Equipment Maintenance Kit MK-288/tJRM
Telephone Plug PJ-055-B

b. Test Connections and Conditions. Connect the equipment as shown in A, figure 79.
c. Test Procedure.

-..-

Step No. Test equipment control
settings

TS-585(* )/U
Impedance control:

60 X 10
:1N/URtlf-!J5F

ATTENUATOR: 10
(R.F. MULTIPLIER:

X 10)
FUNCTION SWITCH:

CW
(MOD. XTAL& METER

SELECTOR: CW)
SET HF OUTPUT:

max ccw
(Carri er con trol: max

ccw)
(Carrier range switch:

300KC-50MC X
~1ULT)

% ~IOD AUDIO OUT
LEVF:L: max ccw

~lICIWVOLTS: \IAX
(MlCIWVOLTS: max

cw)
i3ANDSWITCIl: 1. 5-3.8
(Frequency band

switch: .95-3.0fl.IC)
TUNING: 1.50
(\lain tuni'1g dial:

1.50)

Equipment under test
control settings

OVENS: OFF
RF GAIN: 10
LINE METER: 0
LINE GAIN: 0
LIMITER: OFF
AUDIO RESPONSE:

WIDE
FUNCTION: AGC
BREAK IN: OFF
I3FO:ON
AGC:MED
I3FO PITCH: 0
DIAL LOCK:

unlocked
ZERO ADJ:

disengaged
LOCAL GAIN: 10
MEGACYCLE

CHANGE and
KILOCYCLE
CHANGE: set for
01 500

BANDWITH: 8 kc
ANT TRIM: 0

Test procedure

a. Adjust AN/URM-25F SET RF OUTPUT
(carrier) control until AN/URM-25F meter
indicates full scale (10).

b. Adjust receiver LINE GAIN control until full
scale indication is obtained on LINE LEVEL
meter.

c. Adjust AN/URM-25F TUNING (main tuning dial)
for full (zero beat) indication on LINE LEVEL
meter (0 lower-scale indication).

d. Turn receiver BFO switch to OFF.
e. Turn AN/URM-25F FUNCTION SWITCH ( MOD.

XTAL & METER SELECTOR) to 400 and ad
just % MOD AUDIO OUT LEVEL control for
30% indication on AN/URM-25F meter.

f. Note and record indicati~n on TS-585(*)/U meter.

g. Turn LINE GAIN control fully clockwise and
LINE METER switch to OFF. Reconnect TS
585(*)/U as shown in B, figure 79.

h. Set TS-585(*)/U meter multiplier switch to 1.
Note and record TS-585(*)/U meter indication.

i. Reconnect TS-585(*)/U as shown in C, figure
79. Note and record the TS-585(*)/U meter
indication.

Performance standard

a. None.

b. None.

c. None.

d. None.
e. None.

f. TS-585(*)/U meter should
indicate not less than 450
milliwatts.

g. None.
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96. ,Audio Distortion Test
(fig. 80)

a. Test Equipment and Materials.
Spectrum Analyzer TS-723A/U
Headset HS-30-U
Telephone Plug PJ-055-B
Audio Oscillator TS-382(*)/U
R. F. Signal Generator Set AN/URM-25F
Output Meter TS-585(*)/U
Electronic Equipment Maintenance Kit MK-288/URM

b. Test Connections and Conditions. Connect the equipment as shown in At figure 80. Turn the TS-723A/U on and al
low it to warm up for 10 minutes.

c. Test Procedure.

Step No. Tsst equipment control
settln.s

Equipment under test
control settln.s Test procsdure Performance standard

a. None.

c. None.

b. None.

e. Distortion should
not exceed 10%.

a. Adjust AN/URM-25F SET RF OUTPUT (carrier
control) until AN/URM-25F meter indicates full
scale (10).

b. Adjust AN/URM-25F TUNING (main tuning dial)
for zero beat in HS-30-U. Turn receiver BFO
switch to OFF. Set AN/URM-25F FUNCTION
SWITCH (MOD. XTAL & METER SELECTOR)
to EXT.

c. Adjust TS-382(*)/U OUTPUT CONTROL (output
level contzol) until TS-382(*)/U meter indicates
1.0.

d. Adjust AN/URM-25F % MOD AUDIO OUT LEVEL Id. None
control until AN/URM-25F meter indicates 30%
MOD.

e. Measure distortion; use following procedure:
(1) Slowly rotate TS-723A/U INPUT contzol

clockwise until TS-723A/U meter indicates
full-scale deflection (1.0).

(2) Tum TS-723A/U function switch to
DISTORTION.

(3) Adjust TS-723A/U upper FREQUENCY control
(coarse) until sharp dip is indicated by meter
needle.

(4) Decrease meter range switch setting to
maintain near-midscale indications.

(5) Adjust lower FREQUENCY contzol (fine) for
minimum meter indication.

(6) Adjust BALANCE control for minimum meter
indication.

(7) Note and record distortion as indicated on
TS-723A/U meter. (Read scale corresponding
to meter range switch setting.)

TS-7f3.4/U OVENS: OFF
AF-RF: AF RF GAIN: 10
INPUT: MIN LINE METER: OFF
FREQ RANGE: X 10 LINE qAIN: 10
FREQUENCY: 100 on tuning LIMITER: OFF

dial AUDIO RESPONSE:
Function switch: SET LEVEL WIDE
BALANCE: max ccw FUNOTION: AGC

TS-38f(* )/U BREAK IN: OFF
FREQUENCY MULTIPLIER: BFO: ON

X10 AGC:MED
(RANGE: X 10) BFO PITCH: 0
OUTPUT MULTIPLIEH: X DIAL LOCK: unlocked

10 VOLTS ZERO ADJ: disengaged
(ATTENUATOR: 10) I LOCAL GAIN: 10
OUTPUT CONTROL: max ccw MEGACYCLE CHANGE
(OUTPUT LEVEL contzol: and KILOCYCLE

max ccw) CHANGE: set for 01 500
Main tuning dial: 100 BANDWIDTH: 8 kc

TS-585(*)/U ANT TRIM: 0
Impedance contzol: 60 X 10
Meter multiplier switch: 100

AN/URM-f5F
ATTENUATOR: 10
(R.F. MULTIPLIER: X 10)
FUNCTION SWITCH: CW
(MOD. XTAL & METER

SELECTOR: CW)
SET RF OUTPUT: max ccw
(Carrier control: max ccw)
(Carrier range switch: 300KC-

50 MC X MULT)
% MOD AUDIO OUT LEVEL:

max ccw
MICROVOLTS: MAX
(MICROVOLTS: max cw)
BANDSWITCH: 1.5-3.8

MEGACYCLES
(Frequency band switch:

.95-3.0 MC)
TUNIN9: 1.50
(Main tuning dial: 1.50)

1

-t

2 No change from last positions
of step No.1, except:

TS-585(* )/U
Meter multiplier switch: 1

TS-7f3A/U
AF-RF: AF
INPUT: MIN.
FREQ RANGE: X 10
FREQUENCY: 100 on tuning

dial
Function switch: SET LEVEL
Meter range switch: 100%
BALANCE: max ccw

No change from las posi
tions in step No. 1.

a. Connect TS-585(*)/U as shown in B, figure 80
and repeat step No. 1e.

b. Tum off test equipment and reritove all test
connections from receiver.

a. Dis¥,rtion should
ndt exceed 6%.

b. None.
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97. Operational Tests
(fig. 81)

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 81. Dial indicators should light.
c. Test Procedure

Step No.
Test equipment Equipment under test

Test procedure Performance standard
control settinls control settlnls

1 None OVENS: OFF a. Adjust KILOCYCLE CHANGE and ME- a. None.
LINE METER: OFF GACYCLE CHANGE controls to obtain
LINE GAIN: 0 any local broadcast station or station
RF GAIN: 10 WWV.
AGC: FAST b. Turn BFO switch to ON and adjust KILO- b. None.
LIMITER: OFF CYCLE CHANGE control for zero beat
AUDIO RESPONSE: in HS-30-U. Turn BFO switch to OFF.

WIDE c. Adjust ANT TRIM control for maximum c. None.
BANDWIDTH: 16 kc indication on CARRIER LEVEL meter.
BFO PITCH: 0 d. While observing CARRIER LEVEL meter d. No change should occur in CARRIER
BREAK IN: OFF indication, turn AGC switch to MED. LEVEL meter indicatior.
FUNCTION: AGC e. While observing CARRIER LEVEL meter e. CARRIER LEVEL meter Indication should
ANT TRIM: 0 indication, turn AGC switch to FAST. momentarily decrease, and then return to
BFO:OFF its orip;inal indication.
DIAL LOCK: unlocked f. While observing CARRIER LEVEL meter f. Output from HS-30-U should cutout and

ZERO ADJ: disengaged indication and listening to HS-30-U CARRIER LEVEL meter should indicate
LOCAL GAIN: 5 output, turn AGC switch to MED. full scale for approximately 4 seconds;

then both should return to their original
indications.

Note: Check 4-second cutout period by countinl
:-100,2-:00,3-100,4-100, startinl when AGC
switch is turned to MED.

g. Turn BANDWIDTH switch to each of its g. Background noise should decrease with each
positions and listen to HS-30-U output. change to next smaller bandwidth setting.

(Amplitude of output will also decrease
at smaller bandwidth settings.)

h. Set BANDWIDTH switch to 8 kc position. h. None.
i. Turn AUDIO RESPONSE switch to MED i. There should be decrease in background

and listen to HS-30-U output. noise.
j. Turn AUDIO RESPONSE switch to SHARP j. Fidelity of output should decrease.

and listen to HS-30-U output.
k. Turn AUDIO RESPONSE switch to MED. k. None.
Z. Listen to output of HS-30-U and observe l. Noise level in output of HS-30-U and

CARRIER LEVEL meter indication; CARRIER LEVEL meter indication should
tum FUNCTION switch to MGC. increase.

m. Turn FUNCTION switch to AGC. m. None.
n. Short out antenna input and tum RF n. CARRIER LEVEL meter should indicate O.

GAIN control to O. Observe CARRIER
LEVEL meter indication.

o. Turn FUNCTION switch to OFF, and o. None.

- disconnect test equipment from re-.. ceiver.
~ --



98. Performance Standard Summary

Funotion

IF output
BFO cali bration
Regulated Bt- voltage
AM sensitivity (10/1 signal plus noise-to-noise ratio)

Frequenoy
0.750 me
6.0 me

14.0 me
20.0 me
26.0 me
30.0 me

Cw sensitivity (10/1 signal 1.0 uv plus noise-to-noise ratio)
Audio output

Local audio
Line audio
Phones

Audio distortion
Local audio
Line audio

Per/ormtJ,noe standard

180-220 mv
2,400-3,6000 cps
146-154 volts de

4.0 uv max
4.0 uv max
4.0 uv max
5.0 uv max
5.0 uv max
5.0 uv max

450 mw min
9 mw min
4.5 mw min

10% max
6% max
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CHAPTER 4

FIFTH ECHELON MAINTENANCE

99. Disassembty of Rf Gear Train Assem"bly
(fig. 88)

Under certain circumstances, such as
gear damage, it may be necessary to dis
assemble and reassemble all or part of the
gear train assembly. Do not disassemble
parts tn-at can be removed as an assembly
unless the defect is in one of the assembly
parts. For example, parts No. 1 through 6
of the riveted locking plate assembly need
not be disassembled if the defect is in some
other portion of the rf gear train assembly.
The instructions given should be used as a
guide when the method of removal and re
placement" of parts is not obvious. The
numbers used in the instructions refer
to those that identify the parts in figure
88. When disassembling the rf gear train
assembly, layout the parts in the order of
disassembly. This will simplify reassem
bly. Refer to paragraph 103 to identify
items in figure 88. Proceed as follows:

a. Remove the front panel (para 58b).
b. Remove the 8 slug racks and 16 ten

sion springs (para 63a).
c. Remove the rf subchassis (para 59b)

and the crystal-oscillator subchassis
(para 60b).

d. Set the frequency indicator to 07 +000.
e. Loosen the socket-head screw (20)

and square nut (5) of the gear clamp (6).
f. Remove the riveted locking plate (1)

and spur gear (2). If necessary, separate
the riveted locking plate (1) and the spur
gear (2) and remove the two rack gear
springs (3) (only one shown) and the re
taining ring (4).

Note. When a specific item is to be replaced, fol
low the disassembly procedures only to the step that
results in removal of the item to be replaced. For
replacement, start with the step that results in re
placement of the item.

g. Remove the four machine screws (19)
(only one shown) to remove the mechanical
counter.

Note. It is not necessary to perform procedures h
and i below unless bevel gears (9) and (24) require
replacement.

150

h. Loosen the socket-head screw (7) in
the gear clamp (8) to remove the bevel
gear (9).

i. if necessary, loosen the socket-head
screw (22) in the gear clamp (23) to re
move the bevel gear (24).

j. If necessary, loosen the socket-head
screw (100) and square nut (98) of the
gear clamp (99) to release the spur gear
(93) and washer (92). Pull out the locked
clutch gear assembly (21), washer (16),
and pressed bevel gear (25).

k. Loosen the socket-head screw (11)
to remove the bevel gear (10), gear clamp
(15), and gear bushing (14).

1. If necessary, remove the front
pressed coupling of the Oldham coupler
(fig. 70).
m. Loosen the six binder-head screws

(13) and (30) (only two shown), six split
lockwashers (12) and (31) (only two shown),
one special screw (28), and split lock
washer (29). Pull the front gear plate (32)
forward to remove it.

n. If necessary, remove the retaining
ring (121) and shim washers (122) and
(123). Pull out the pinned stop assembly
(94).

o. If necessary, remove the E-type re
taining ring (85) and the pressed gear (86).

p. If necessary, remove the two machine
screws (26) (only one shown) and the staked
gear post (27)." \

q. Remove the pinned 'gear assembly
(74), gear bushing (77), and shim washers
(76) from the riveted front gear plate (109).

r. Remove the pinned gear assembly (95)
and washers (96).

s. Remove the two binder-head screws
(67), split lockwashers (68), and flat
washers (69) (only one of each shown), to
remove the detent spring (70).

t. Lift off the final differential gear
assembly (39) from the differential shaft
(73) .

u. Pull out the pinned gear (110).
v. Remove the retaining ring (41) and

the riveted gear (42).



Jr. Pull out the pinned spu-r gear (66)
with the spur gear (79), gear clamp (71),
socket-head screw (72), square nut (80),
and gear bushing (78).

x. Loosen the socket-head screw (133)
and square nut (131) of the gear clamp
(132). Remove the loaded rack gear as
sembly (129).

Y. Loosen the socket-head screw (137)
and square nut (135)' of the gear clamp
(136). Pull out the gear assembly (134).

z. Loosen the socket-head screw (45)
and square nut (43) of gear clamp (46).
Pull out the soldered rack gear (44). Re
move the retatning ring (47). Pull out the
gear assembly, which consists of the sol
dered gear (48), spur gear (49), and two
gear rack springs (50).

aa. Loosen the socket-head screw (51)
and square nut (54) of gear clamp (52).
Remove the soldered rack gear (53). Re
move the retaining ring (58) and pull out
the gear assembly (59).

abo Remove the three machine screws
(55) (only one shown). Lift off the 8- to
16-mc gear (63) with its leading gear (64)
and two gear rack springs (65).

ac. Loosen the socket-head screw (140)
and square nut (138) of gear clamp (139).
Pull out the loaded rack gear assembly
(141).

ad. Loosen the socket-head screw (116)
and square nut (114) of gear clamp (115).
If necessary, pull out the oscillator spur
gear (117), flat washer (113), and oscil
lator dial hub (124).

Caution: Observe the positioning of the
parts (fig. 68) of the switchgear assembly
(87) before attempting to remove it. Be
careful not to loose the ball bearing.

ae. If necessary, remove the retaining
ring (88). Lift off the switchgear assembly
(87) as one unit.

af. If necessary, remove the E-type
retaining ring (102) and the locking gear
(103). .

ago Loosen the two setscrews (175) and
remove the retaining ring (174). Slide the
antenna trimmer shaft (168) forward to
remove" the special washer (173), helical
gear bushing (172), helical gear clamp
(171), helical-driven gear (170), and shaft
insulator (169).

all. Loosen the socket-head screw (35)
and the square nut (33) of the gear clamp
(34). Pull out the idler gear (36) and gear
bushing (37). Remove the retaining ring
(125) and shaft sleeve (38) if necessary.

ai. Loosen the socket-head screw (82)
and the square nut (84) of the gear clamp
(83). Slide the megacycle gear (90) and the
soldered megacycle gear (91) off the rf
stop assembly \101). To separate items
(90) and (91), remove the retaining ring
(81) and the multiturn gear springs (89).

aj. Remove the retaining ring (106) and
washers (105 and 104). Pull out the rf stop
assembly (101).

100. Disassembly of Camshaft Assemblies
(fig. 88)

Caution: Mark each cam and camshaft
for identification before removing it. If it
is necessary to disassemble the camshaft
assemblies, perform the procedures given
in paragraph 99 and proceed as follows:

a. Slide the band switch shaft (fig. 44) to
the rear to clear the riveted front gear
plate (109).

b. Mark the pressed rear plate (177) at
the points of the two soldered rf cams (182)
and (184).

c. Remove the two taper pins (183) and
(185) and pull the soldered rf cams (184)
and (182) off the camshafts (181) and (180).

d. Remove the three hexagonal-head
screws (fig. 44).

e. Remove the t h r e e Phillips-head
screws (not shown) that secure the pressed
rear plate (177) to the rf amplifier sub
assembly (fig. 44).

f. Remove the flathead machine screw
(127) and the machine screw (179) and split
lockwasher (178) that secure the long post
(156).

g. Slide the pressed rear plate (177) to
the rear to remove it.

h. Remove the two Phillips-head
screws, two lockwashers, and two nuts
(not shown) fr a m the two cam plate
brackets (118) (only one shown). The Phil
lips-head screws secure the rf gear train
assembly ~the rf amplifier subassembly.

i. Separ te the rf amplifier subas
sembly fro the rf gear train assembly.

. 151



j. Rem 0 ve the six flathead machine
screws (126) (only oile shown) from the
three short posts (152) (only one shown)-.
Remove the pressed auxiliary cam plate
'(176).

Note: The camshafts can now be removed in any
order. Go directly to the step that results in the re
moval of the'- camshaft or the cams to be replaced.
~1ark the pressed cam plate (149) at the points of
the cams before removal.

k. Remove the taper pin (158) from the
soldered rf cam (157). Slide the 0.5- to
I-me camshaft (164) straight forward to
remov~ it. Remove taper pin (57) to re
lease soldered rf cam (56).

1. Remove taper pin (154) from the sol
dered rf cam (153). Slide the 1- to 2-mc
camshaft (181) straight forward to remove
it. Remove taper pin (147) to release sol
dered rf cam (146).

m. Remove taper pin (159) from soldered
r(cam (162). Slide the 2- to 4-mc camshaft
(163) straiglit forward to remove it. Re
move taper pin (61) to release soldered
rf cam .(60).

n. The 4- to 8-mc camshaft assembly
and the 16- to 32-mc camshaft assembly
are identical; each consists of camshafts
(167), soldered rf cams (142) and (144)
secured by taper pins (143) and (145), and
soldered rf cams (155) and (165) secured
by taper pins (166). Disassemble by re
moving the taper pin from each cam.

o. Remove the taper pin (161) from the
soldered rf cam (160). Slide the 8- to 16-

me camshaft (180) straight forward to re
move it. Remove taper pin (75) to release
the pressed gear assembly (62).

p. To remove the four long posts (148),
remove the four Phillips-head screws
(151) and four lockwashers (150), four
Phillips-head screws (130) and four lock
washers (128). (Only one of each of the
numbered items above is shown.)

Note: The foudong posts (148) fasten the pressed
cam plate(149) to the riveted front gear plate (109).

101. Reassembly of Camshaft Assemblies
(fig. 88 and 68)

When a specific item is to be replaced,
go directly to the procedure that results
in replacement of the item and follow the
reassembly procedures from that step
onward.

a. To fasten the pressed cam plate (149)
to the riveted front gear plate (109), re
p 1ace the four long posts (148), four
machine screws (151), four lockwashers
(150), four Phillips-head screws (130),
and four lockwashers (128). (Only one of
each of the numbered items above is
shown).

Note: Figure 82 .shows the normal positions of the
cams viewed from the rear, wi th the two rear plates
removed and the frequency indicator set at 07 +000.

b. Slide the 8- to 16-mc camshaft (180)
through the holes marked A. Replace the
pressed gear assembly (62) and the taper
pin (75). Set the point of the cam to the cam

CAM POSITIONS VIEWED FROM REAR WITH 2 REAR PLATES REMOVED AND
FREQUENCY INDICATOR SET AT 07 + 000

TM5820-358-35-82

Figure Be. HI gea,. t,.ain assembly cam positions viewed f,.om ,.ea,., simplified
mechanical diag,.am.
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positionin.g mark on the riveted front gear
plate. Set tq~ point of the soldered rf cam
(160) to the mark previously made on the,
pressed cam plate (149) and replace the
taper pin (161).

c. Slide the 4- to 8-me and the 8- to
16-mc camshafts (167) through the holes
marked Band C. Replace the soldered rf
cams (142) and (144) and secure them with
the taper pins (143) and (145). Set the points
of the cams to the cam positioning marks
on the riveted front gear plate. Replace the
soldered rf cams (155) and (165). Set the
points of the cams to the marks previously
made on the pressed cam plate (149). Re
pl~ce the taper pins (166).

d. Slide the 2- to 4-mc camshaft (163)
through the holes marked D. Eeplace the
soldered rf cam (60) and taper pin (61).
Set the point of the cam to the cam posi
tioning mark. Replace the soldered rf cam
(162) and taper pin (159) with the point of
the cam set at the mark previously made
on the pressed cam plate (149).

e. Slide the 1- to 2-mc camshaft (181)
through the holes marked E. Replace the
soldered rf cam (146) and taper pin (147).
Set the point of the cam to the cam posi
tioningmark. Replace the soldered rf cam
(153) and taper pin (154) with the point of
the cam set at the mark previously made
on the pressed cam plate (149).

f. Slide the 0.5- to 1-mc camshaft (164)
through the holes marked F. Replace the
soldeTed rf cam (56) and taper pin (57).
Set/the point of the cam to the cam posi
tioning mark. Replace the soldered rf cam
(157) and taper pin (158) with the point
of the cam set at the mark previously made
on the pressed cam plate (149).

g. Secure the pressed auxiliary cam
plate (176) with the three short posts (152)
and six flathead machine screws (126)
(only one of each shown).

h. Place the rf amplifier subassembly
(fig. 44) in position to fasten it to the rf
gear train assembly. Engage but do not
tighten the two Phillips-head screws (not
shown), two lockwashers (not shown), and
two nuts (not shown) that fasten the two cam
plate brackets (118) to the rf amplifier sub
assembly.

i. Slide the pressed rear plate (177) for
ward on the two camshafts (180) and (181)
until it is against the rear of the rf ampli
fier subassembly. Engage but do not tighten
the three Phillips-head screws (not shown)
that fasten the pressed rear plate ~177) to
the rf amplifier subassembly.

j. Replace the long post (156) 'but do not
tighten the flathead machine screw (127)
and the Phillips-head screw (179) and split
lockwasher (178).

k. Replace the three hexagonal-head
screws (fig. 44).

1. Slide the bandswitch shaft (fig. 44)
forward un til its retaining ring rests
against the riveted front gear plate (109).
m. Tighten all the screws in the pro

cedures given in h, i, j, and k above.
n. Replace the two soldered rf cams

(184) and (182) on the two camshafts (181)
and (180). Set the points of the cams at the
marks previously made on the pressed
rear plate (177). Replace the two taper pins
(183) and (185).

102. Reassembly of Rf Gear Train Assembly
(fig. 88)

a. Slide the rf stop assembly (101) into
the h-o Ie marked G. Replace the two
washers (104) and (105) and retaining ring
(106). Slide the combination of the soldered
megacycle gear (91), megacycle gear (90),
two multiturn gear springs (89), gear
clamp (83), socket-head screw (82), and
square nut (84) on the rf stop assembly. Do
not tighten the socket-head screw (82).

b. Push the shaft sleeve (38) into the hole
marked H and replace the retaining ring
(125), if both have been removed. Slide the
gear bushing (37), idler gear (36), and gear
clamp (34) on the shaft sleeve (38). Tighten
the socket-head screw (35) and square nut
(33) .

c. Slide the antenna trimmer shaft (168)
into the hole marked I. Replace the shaft
insulator (169), helical-driven gear (170),
helical gear clamp (171), and helical gear
bushing (172). Push the antenna trimmer
shaft (168) as far as it will go toward the
rear. Replace the special washer (173) and
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retaining ring (174). Mesh the helical
driven gear (170) and its mating gear.
Tighten the two setscrews (175).

d. If necessary replace the locking gear
(103) and E-type retaining ring (102) on the
shaft marked K.

e. If necessary, slide the switch gear as
sembly (87) on the shaft marked J and re
place the retaining ring (88). Position the
assembly (fig. 68).

f. If necessary, slide the oscillator dial
hub (124) into the hole marked L; then slide
the oscillator spur gear (117), flat washer
(113), and gear clamp (115) on the hub
(124). Replace but do not tighten the socket
head screw (116) and square nut (114).

g. Slide the loaded rack gear assembly
(141) on the 16- to 32-mc shaft (167). Load
the assembly (141) two teeth before mesh
ing it with the pressed gear assembly (62).
Tighten the socket-head screw (140) and
square nut (138) of the gear clamp (139).

h. Place the 8- to 16-mc gear (63) with
its loading gear (64) on the pressed gear
assembly (62). Replace the two gear rack
springs (65) and the three machine screws
(55) (only one shown).

i. Slide the gear assembly (59) on the 2
to 4-mc camshaft (163) and replace the re
taining ring (58). Replace the gear clamp
(52), socket-head screw (51), square nut
(54), and soldered rack gear (53). Tighten
the socket-head screw (51).

j. Slide the gear assembly consisting of
soldered gear (48), spur gear (49), and two
gear rack springs (50) on the 0.5- to 1-mc
camshaft (164). Replace the retaining ring
(47), gear clamp (46)-, socket-head screw
(45), square nut (43), and soldered rack
gear (44). Tighten the socket-head screw
(45) .

k. Slide the gear assembly (134) with
gear clamp (136), socket-head screw (137),
and square nut (135) on the 4- to 8-mc
camshaft (one of two) (167). Load the gear
assembly (134) two teeth before meshing it
with the soldered rack gear (53).

1. Slide the loaded rack gear assembly
(129) on the 1- to 2-mc camshaft (181).
Load the loaded rack gear (129) two teeth
before meshing it with the soldered rack
gear (44). Tighten the socket-head screw
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(133) and square nut (131) of the gear clamp
(132).
m. Slide the shaft of the assembly con

sisting of the pinned spur gear (66), gear
clamp (71), socket-head screw (72), square
nut (80), spur gear (79), and gear bushing
(78) into the hole marked M.

11. Replace the riveted gear (42) and re
taining ring (41) on the 8- to 16-mc cam-
shaft (180). .

o. Slide the 3haft of the pinned gear (110)
into the hole marked N.

p. Slide the differential gear assembly
(39) on the differential shaft (73). Load the
loaded rack gear assembly (59) two- teeth
before meshing the final differential gear
assembly (39) with it. Load the combination
of the megacycle gear (90) and soldered
megacycle gear (91), which was assemblied
in a above. Slide the assembly forward to
mesh it with the final differential gear as
sembly (39). Tighten the socket-head screw
(82).

q. Secure the detent spring (70) with the
two binder-head screws (67), two flat
washers (69), and two split lockwashers
(68) (only one of each shown).

r. Slide the shaft of the pinned gear as
sembly (95) with two washers (96) into the
hole marked O.

s. Slide the shaft of the pinned gear as
sembly (74) with gear bushing (77) and shim
washers (76) into the hole marked P.

t. If necessary, slide the staked gear
post (27) into the hole marked D, and re
place the two machine screws (26) (only
one shown).

u. If necessary, replace the pressed
gear (86) and E-type retaining ring (85).

v. Slide (if necessary) the shaft of the
pinned stop assembly (94) into the hole
marked Q. Replace the shim washers (123)
and (122) and retaining ring (121).

w. Slide the front gear plate (32) into
place. Replace the six binder-head screws
(13) and (30) (only two shown) and six split
lockwashers (12) and (31) (only two shown).
Secure the special screw (28) and split
lockwasher (29) in the hole marked V.

x. Replace the front pressed coupling of
the Oldham coupler (fig. 70).

y. Slide the gear bm;hing (14), gear



clamp (15), and bevel gear (10) onto the
shaft of the pinned gear (110). Tighten the
socket-head screw (11).

z. Slide the shaft of the locked clutch
gear assembly (21), with the washer (16)
in place, through the hole marked R. Re
place the washer (92), spur gear (93), and
gear clamp (99) with socket-head screw
(100) and square nut (98). Load the loaded
rack gear (part of (21» two teeth, mesh it
with the pressed bevel gear (25), and slide
the combination into place. Slide the pres
sed gear assembly consisting of (92), (93),
(99), (98), and (100) forward on the shaft of
the locked clutch gear assembly (21) until
the spur gear (93) is against the front gear
plate (32) and is meshed with the pressed
gear (86).

aa. If necessary, replace the gear clamp
(23) with socket-head screw (22) and bevel
gear (24) on the mechanical counter (17)
shaft marked T. Tighten the socket-head
screw (22).

abo Replace (if necessary) the gear
clamp (8) with socket-head screw (7) and

bevel gear (9) on the remaining mechanical
counter (17) shaft.

ac. Set the mechanical counter (17) to
07 +000. Place the mechanical counter (17)
in position and secure the four machine
screws (19) (only one shown).

ad. Replace (if necessary) the two rack
gear springs (3) (only one shown) and re
taining ring (4). Slide the gear clamp (G)
with socket-head' screw (20) and square nut
(5) on the hub of the spur gear (2). Load the
spur gear (2) two teeth and slide it on the
pinned stop assembly (94) until the spur
gear (2) meshes with the front gear of the
locked clutch gear assembly (21).

ae. Replace the crystal-oscillator SU]J

chassis (para 60c) and the rf subchassb
(para 59c).

af. Check the mechanical and electrical
synchronization (para 70).

ago Replace the 8 slug racks and 1(;

tension springs (para 63a(2)).
all. Replace the front panel (para 58c).

103. Rf Gear Train Assembly Parts Legend
(fig 88)

Index No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Reference symbol

A216
0323
0322
H213
H219
0207
H217
H231
0202
0213
H217
H201
H230
0221
H231
H251
M201
H202
H227
H218
0295
H217
H231
0212
0296
H228

Description

Riveted locking plate
Spur gear
Rack gear springs
7/16-inch retaining ring
4-40 square nut
Gear clamp
3/56 by l/4-inch socket-head screw
Gear clamp
Bevel gear
Bevel gear
4-40 by 9/16-inch socket-head screw
No.8 split lockwashers
8-32 by 3/8-inch binder-head screws
Gear bushing
Gear clamp
Washers
Mechanical counter
No.4 split lockwashers
4-40 by 5/16-inch machine screws
4-'40 by 9/16-inch socket-head screw
Locked clutch gear assembly
3/56 by 1/4-inch socket-head screw
Gear clamp
Bevel gear
Pressed bevel gear
6-32 by 3/16-inoh maohine~crel\f8..._
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Index No.

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59 c
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Reference symbol

0252
H240
H212
H230
H201
A201
H219
H233
H215
0204
0242
0215
0219
H236
H224
0205
H219
0201
H218
0208
H234
0392
0254
0325
H218
0209
P363
H219
H241
0311
0311
H234

0313
0313
0315
0328
0324
0273
0390
H216
H203
H213
0244
H233
H215
0206
0261
0315
H254
0222
0223
0243
H219
H213
H218
0211
H2i9
H222

Description

Staked gear post
Special screw
No.5 split lockwasher
8-32 by 3/8-inch binder-head screws
No.8 split lockwashers
Front gear plate
4-40 square nut
0.312-inch hole gear clamp
4-40 by 1/2-inch socket-head screw
Idler gear
Gear bushing
Shaft sleeve
Final differential gear assembly
Gear panel spacing posts
1/4-inch retaining ring
No.8 riveted gear
4-40 square nut
Soldered rack gear
4-40 by 9/16-inch socket-head screw
Gear clamp
Retaining ring
Soldered gear
Spur gear
Gear rack springs
4-40 by 9/16-inch socket-head screw
Gear clamp
Soldered rack gear
4-40 square nut
4-40 by 1/4-inch machine screws
Soldered rf cam
No. 6/0 taper pin
Retaining ring
No.2 gear assembly
Soldered rf cam
No. 6/0 taper pin
Pressed gear assembly
8- to 16-m c gear
8- to 16-mc loading gear
Gear rack springs
Pinned spur gear
6-32 by 1/4-inch binder-head screws
No.6 split lockwashers\
No.6 flat washers
Detent spring
0.312-inch hole gear clamp
4-40 by 1/2-inch socket-head screw
Differential shaft
Pinned gear assembly
Taper pin
WaEl.hers
Gear bushing
Gear bushing
Spur gear
4-40 square nut
7/16-inch retaining ring
4-40 by 9/16-inch socket-head screw
Gear clamp
4-40 square nut
1/4-inch E-type retaining ring



Index No.

86
87
88
89
90
91
92
93
94
95
96
97
98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129 a
130
131
132
133
134 b
135
136
137
138
139
140
141 a

142
143

Reference symbol

0253
0307
H237
0319
0218
0321
H251
0245
0316
0246
H254
H235
H219

H233
H215
0317
H221
0203
H251
H253
H234
H226
H226
A202
0283
H201
H230
H214
H219
0210
11218
0241
A206
H255
11203
I1224
H251
11253
0240
I1224
H225
H225
H203

H229
II219
11233
II215

H219
II233
H215
II219
11233
II215

0314
0314

Pressed gear
Swi tch gear assembly
Retaining ring
Multitum gear springs
Megacycle gear
Soldered megacycle gear
Washers
Spur gear
Pinned stop assembly
Pinned gear assembly
Washers
Panel spacing posts
4-40 square nut
0.312-inch hole gear clamp
4-40 by lI2-inch socket-head screw
Rf stop assembly
E-type lI8-inch retaining ring
Locking gear
Washers
Washers
Retaining ring
8-32 by 5/16-inch flathead machine screw
8-32 by 5/16-inch flathead machine screw
Riveted front gear plate
Pinned gear
No.8 split lockwashers
8-32 by 3/8-inch machine screws
5/16-inch flat washer
4-40 square nut
Gear clamp
4-40 by 9/16-inch socket-head screw
Osci 11 ator spur gear
Cam plate brackets
6-32 by 7/ 16-inch machine .'ews
No.6 split lockwashers
1/4-inch retaining ring
Shim washer
Shim washer
Oscillator dial hub
1/4-inch retaining ring
6-32 by 3/8-inch flathead machine screws
6-32 by 3/B-inch flathead machine screw
No.6 split lockwashers
Loaded rack gear assembly
6-32 by 3/B-inch Phillips-head screws
4-40 square nut
0.312-inch hole gear clamp
4-40 by lI2-inch socket-head screw
Gear assembly No.4
4-40 square nut
0.312-inch hole gear clamp
4-40 by 1/2-inch socket-heact screw
4-40 square nut
0.:n2-inch hole gear clamp
4-40 by lI2-inch socket-head screw
Loaded rack gear assem bly
Soldered rf cam
No. 6/0 taper pin
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Index No.

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

Reference symbol

0314
0314
0312
0312
H244
A209
H203
H229
H242
0312
0312
0314
H243
0311
0311
0313
0315
0315
0313
0313
0311
0314
0314
0314
0236
E227
0318
H245
0256
11232
11223
11220
0306
A208
H203
H229
0315
0312
0312
0312
0315
0315

Description

Soldered rf cam
No. 6/0 taper pin
Soldered rf cam
No. 6/0 taper pin
Posts
Pressed cam plate
No.6 split lockwashers
6-32 by 3/8-inch machine screws
Short posts
1- to 2-mc soldered rf cam
No. 6/0 taper pin
Soldered rf cam
Long post
Soldered rf cam
No. 6 taper pin
No. 6/0 taper pin
Soldered rf cam
Taper pin
Soldered rf cam
Camshaft
Camshaft
Soldered rf cam
No. 6/0 taper pin
Camshafts
Trimmer shaft
Vfo shaft insulator
Helical-driven gear
Helical gear· clamp
Helical gear bushing
Special washer
3/16-inch retaining ring
8-32 by 1/8-inch setscrews
Pressed auxiliary cam plate
Pressed rear plate
No.6 spli t lock washers
6-32 by 3/8-inch machine screw
Camshaft
1- to 2-mc camshaft
Soldered rf cam
No. 6/0 taper pin
Soldered rf cam
Taper pin

alndex No. 129 and 141 consist of H234. 0262. 0254. and 0247.

bInd ex No. 134 consists of 0253, 0273, 0274, and 0324.

clndex No. 59 consists of 0270,0271,0259, and 11234.
'-vote: Parts 0311 through 0315 make up the entire camshaft assembly.
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CHAPTER 5

DEPOT INSPECTION PROCEDURES

Section I. PREPARATION

104. Purpose of Depot Inspection Procedures

The tests outlined in this section are
designed to measure the performance cap
ability of a repaired R-390A/URR. Equip
ment that meets the minimum standards
in the tests will furnish satisfactoryoper
ation, equivalent to that of new equipment.

105. Test Equipment and Additional
Equipment Required

a. Test Equipment. Test equipment of
the type listed below or equivalent, is re
quired for depot testing of Radio Receiver
R-390/URR.

Test equipment

Spectrum Analyzer TS-723/U
Frequency Meter AN/USM-26
Electronic Multimeter TS-505/U
R. F. Signal Generator Set AN/URM-25
Voltmeter, "1~ter ME-30/U
Signal Generator AN/USM-44

b. Additional Equipment Required.

Additional equipment

Headset, 600-ohm
Resistor, composition GO-ohm, 1W±5%
Resistor, composition 52-ohm, 1/2W±5%
Resistor, composition GOO-ohm, lW±5%
Resistor, composition 58-ohm, 1/2W±5%
Resistor, composition 33-ohm, 1/2W±5%
Variable Transformer eN-16/U
Power Supply PP-621/URR
Voltmeter 0-150v ac, 60 cps, ±1.25%
Electronic :e::quipment Maintenance Kit MK-288/URM

Stock No.

6625-668-9418
6625-692-6553
6625-243-5381
6625-309-5381
6625-669-0742
6625-669-4031

Stock No.

5965-164-7259
5905-279-2980
5905-101-9429
5905-259 -2809
5905-195-5571
5905-101-9252
5950-235-2086
Part of Receiver
3F7385
6625-557-5716

~uantity

1
1
1
1
1
1

Quantity

1
1
3
2
1
1
1
1
1
1

106. Test Setup

All tests will be performed under the
conditions 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.
Line voltage and

Crequency ........•..•. 115 volts ac +5 percent at60
cycles

Warmup period 3 hours
Standard modulation 30 percent am. at 400 cycles
Audio load imped-

ance .........•......... 600 ohms
For testa at 10 mc and higher, use Signal Generator

AN/USM-44 (Hewlitt Packard, ModeI608D) instead
oC RF Signal Generator AN/URM-25D.

Dummy antenna Cor balanced input shall be DA-121/
U, partoC MK-288/URM.
Receiver chassis shall be grounded during all test,.
ing procedures.
Front-_panel controls as Collows:
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Control Position Control Position

FUNCTION As required

ANT TRIM Adjust for maximum BANDWIDTH 8

output LINE METER OFF

BFO OFF LINE GAIN 0

DIAL LOCK Unlocked AGC - MED

ZERO ADJ Disengaged LIMITER OFF

LOCAL GAIN As required AUDIO RESPONSE WIDE

RF GAIN 10 (maximum) BFO PITCH 0

OVENS (back panel) OFF BREAK~N OFF

Section II. TESTS

107. Am. Sensitivity Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to MGC. Make
the am. sensitivity test at both ends and in
the center of each band. Use a 30-percent
modulated 400-cps signal.

a. Connect a signal generator to the
BALANCED antenna jack.

b. Connect the ME-30/U in parallel with
the 600-ohm, I-watt resistor between
LOCAL AUDIO terminals 6 and 7.

c. Tune the signal generator, and the
receiver to the same frequency.

d. Adjust the signal generator attenuator
for the following output.

Band Signal generator
(me) (microvolts)

0.5-16 4
16-32 5

e. Adjust the LOCAL GAIN control to
obtain an ME-30/U reading of 2.45 volts.

f. Turn the modulation off. The ME
30/U indication must not be more than 0.77
volts.

108. Cw Sensitivity Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to MGC. Make
the cw sensitivity test at any frequency.

a. Connect the signal generator to the
BALANCED antenna jack.

b. Connect the ME-30/U in parallel with
the 600-ohm, I-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.
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Band Signal generator
(me) (microvolts)

0.5-16
16.32 1

e. Turn the BFO switch to ON.
f. Adjust the B FO PITCH control for ap

proximately a 1,000-cycle tone.
g. Adjust the LOCAL GAIN control for an

ME-30/U indication of 2.45 volts.
h. Turn the BFO switch to OFF. The

ME-30/U indication must be less than
0.77 volts.

109. Overall Selectivity Test

Set the front panel controls (para 106).
Turn the FUNCTION switch to MGC.

a. Connect the signal generator to the
BALANCED antenna jack.

b. Connect the TS-505(*)/U between DI
ODE LOAD terminal 14 and GND terminal
16.

c. Tune the receiver to some frequency
that ends in an even 10 kc between 0.5 and
32 me. Tune the signal generator to the
same frequency. Adjust the signal gener
ator attenuator for a l5-microvolt (uv)
output.

d. Turn the BFO PITCH control to O.
e. Turn the BFO switch to ON.
f. Turn the BANDWIDTH switch to 1.
g. Zero-beat the signal generator with

the receiver.
h. Turn the BFO switch to OFF.
i. Adjust the RF GAIN control to obtain

a -5-volt indication on the TS-5Q5(*)/U.
j. Detune the signal generator until the

TS-505(*)/U indication is the same as in
the Specified standard column. The devia
tion must not be more than that indicated
in the Deviation column.



BANDWIDTH Specific standard Deviation not more
switch (volts) than (kc)

Coil ranges

(mc)

0.5-1
1-2
2-4
4-8
8-16

16-32

111. Maximum Audio Output Test

Set the front panel controls (para 106).
Turn the FUNCTION switch to AGe.

a. Connect the signal generator to the
BALANCED antenna jack.

b. Connect the TS-505(*)/U across DI-

110. Overall Gain Test, Depot

Set the front-panel controls (para 106).
Turn the FUNCTION switch to MGC. Turn
the DIAL LOCK and ZERO ADJ controls
fully counterclockwise.

a.. Connect the signal generator to the
BALANCED antenna jack.

b. Set the GAIN ADJ potentiometer
R562 on the if. subchassis (para 73).

c. Connect the TS-505(*)/U across DI
ODE LOAD terminal 14 and GND terminal
16 without removing the jumper wire from
terminal 15.

d. Tune the signal generator and the re
ceiver to 500 kc. Turn the BFO switch to
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 maxi
mum 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 must
indicate between 1 and 4 microvolts.

h. Per for m procedures d through g
above at both ends and in the center of each
of the following six rf coil ranges:

Specific (not less than)

17.3 vac

2.45 vac

0.78 vac

LOCAL AUDIO
LINE AUDIO
PHONES

Test point

ODE 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

maximum TS-505(*)/U voltage indication.
h. Connect the ME-30/U in parallel with

a 600-ohm, 1-w at t resistor between
chassis ground and the test points in the
chart below.

i. With a 10 uv 400-cps modulated 30
percent input, the required output is:

113. Automatic Gain Control Test
Set the front panel controls (para 106).

Turn the FUNCTION switch to AGC.
a. Connect the signal generator to the

BALANCED antenna jack. Connect the ME
30/U to LOCAL AUDIO terminals 6 and 7.

b. Tune the signal generator to succes
sive receiver settings of 1.5, 3.0, 6.0,
12.0 and 24.0 mc, modulating the output
30 percent at 400 cps.

112. Audio Harmonic Distortion Test
a. Connect the signal generator to the

BALANCED antenna jack. Adjust the signal
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 the re

ceiver to 1.5 mc.
d. Connect the ME-30/U and the TS

723/U in parallel with a 600-ohm resistor
to the terminals in f and g below.

e. Adjust the LOCA L GAIN and LINE
GAIN controls to produce the test audio
volLge levels used in f and g below.

f. Wit h 17.3 volts between LOCA L
AUDIO terminals 6 and 7, the distortion,
as indicated by the TS-723/U must not ex
ceed 10 percent.

g. With 2.45 volts between LINE AUDIO
terminals 10 and 13, the distortion as in
dicated by the TS-723/U must not exceed
6 percent.

1.5
3.0
5.0

16.0
19.5
24.0

2.5
0.5
0.05
2.5
0.5

.05

1
1
1

16
16
16
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c. With a -5 uv output from the signal
generator, tuned to the frequencies in
above, adjust the LOCAL. GAIN control for
1.7 volts across the LOCALAUDIOtermi
nals.

d. With signal generator inputs to the
receiver of 1,000 uv and 100,000 uv, note
the proportionate increases in audio out
put.

Band

25
26
27
28
29
30
31

Frequency (me)

25.0-26.0
26.0-27.0
27.0-28.0
28.0-29.0
29.0-30.0
30.0-31.0
31.0-32.0

114. Frequency Range Test

The frequency range of each band must
not be less than the following:

1,000 uv 3.0 ac volts
100,000 uv 5.4 ac volts

e. Adjust the signal generator output for
a reading of 20 on the CARRIER LEVEL
meter.

£. Increase the output of the signal gen
erator in 20-db steps and note that the
CARRIER LEVEL meter indications in
crease in steps of 20 ±6.

g. Decrease the signal generator output
20 db below the setting in procedure e
above, and note that the reading on the
CARRIER LEVEL meter indication will
drop between 6 and O.

Signal generator output

/land

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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Specific (not more than)

1,'re('Juency (me)

0.5-1.0
1.0-2.0
2.0-3.0
3.0-4.0
4.0-5.0
5.0-6.0
6.0-7.0
'7.0-8.0
8.0-9.0
9.0-10.0

10.0-11.0
11.0-12.0
12.0-13.0
13.0-14.0
14.0-15.0
15.0-16.0
16.0-17.0
17.0-1d.0
18.0.,..19.0
19.0-20.0
20.0-21.0 .
21.0-22.0
22.0-23.0
23.0-24.0
24.0-25.0

115. Dial Calibration and Resettability Tests

a. Resettability. It must be possible to
tune the 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-fre
quency side. When the indicating counter
has been adjusted at the low end of the
range, error at the high end of the range
must be within -1,500 to +200 cps.

b. Dial Calibration (Kc).
(1) Connect the signal generator and

the AN/USM-26 to the BALANCED
antenna jack.

(2) Turn the MEGACYCLE CHANGE
control for 01 on the frequency
indicator.

(3) Turn the KILOCYCLE CHANGE
control to the 50-kcpoints between
each of the 100-kc calibration
points throughout the range of the
KILOCYCLE CHANGE control.

(4) At each of the frequencies listed in
paragraph 114, zero-beat the sig
nal generator with the receiver.

(5) The frequency as indicated on the
AN/USM-26 must be within ±300
cps of the receiver frequency in
dicator.

c. Dial Calibration (Mc).
(1) Connect the AN/USM-26 to the

LOCAL AUDIO terminals 6 and 7.
(2) Calibrate the receiver at 500 kc.
(3) Without further adjustment of the

BFO PITCH and KILOCYCLE
CHANGE controls, turn the MEG
ACYCLE CHANGE control through
each of its 32 positions.

(4) At each position in procedure (3)
above, the frequency as indicated
on the AN/USM-26 must be less



than 4 kc between any two adjacent
MEGACYCLE CHANGE positions.

116. Bfo test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to MGC.

a. Connect the signal generator to the
BALANCE antenna jack.

b. Connect the AN/USM-26 to the IF
OUTPUT jack.

c. Con nee t the headphones to the
PHONES jack.

d. Turn the BFO PITCH control to O.
Zero-b~at the signal generator with the
receiver. The frequency as indicated on
the AN/USM-26 must 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 in
dicated by the AN/USM-26 must be 3 kc
±600 cps in both cases.

117. Calibration Oscillator Test

This adjustment requires the use of an
extremely accurate frequency standard
for determining the reference frequency.
Station WWV at the Bureau of Standards,
Washington, D. C., should be used as the
frequency standard if it is at all possible
to receive signals from this station. Sta
tion WWV operates on 2.5 me, 5 me, 10 me,
15 me, and 20 me. Use the highest fre
quency signal that can be reliably received
by the receiver.

a. Tune in the highest frequency signal
from WWV that can be received reliably.

b. Turn the BANDWIDTH switch to .1.
c. Tune the receiver to the exact reso

nan c e by adjusting the KILOC YC LE
CHANGE and ANT TRIM controls for a
maximum CARRIER LEVEL meter indica
tion.

d. Turn the LINE METER switch to -10
and adjust the LINE GAIN control for a
half-scale LIN~ LEVEL meter indication.

e. Turn the BFO switch to ON and adjust
the BFO PITCH control to exact zero beat
with WWV (during nontone periods). Zero
beat is attained when the LINE LEVEL
meter indication drops to zero and fluc
tuates at a slow rate.

f. Turn the FUNCTION switch to CAL.
g. If necessary, adjust the CAL. ADJ

(on the receiver rear panel) for zero beat,
through the rear panel access hole (a
minimum LINE LEVEL meter indication).

118. Line Level Meter Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to AGC.

a. Connect the AN/URM-25 to the BAL
ANCE antenna jack.

b. Tune the AN/URM-25 and the receiver
to 1,500 kc.

c. Adjust the AN/URM-25 for a 1,000 uv
signal, modulated 30 percent at 1,000 cps.

d. Connect the ME-30/U in parallel with
a GOO-ohm, I-watt resistor between LINE
AUDIO terminals 10 and 13.

e. Turn the LINE METER switch to O.
f. Adjust the LINE GAIN control fora

LINE LEVEL meter indication at the VU
mark.

g. The audio output voltage as indicated
on the ME-30/U must be 0.77 volts ±5%.

119. If. Output Test, Depot

Set the front-panel controls (para 106).
Turn the FUNCTION switch to MGC.

a. Connect the signal generator to the
BALANCE antenna jack. .

b. Tune the signal generator and the
receiver to 1.5 me.

c. Turn the BFO switch to ON.
d. Set the signal generator for a 3

microvolt output.
e. Con nee t the headphones to the

PHONES jack.
f. Zero-beat the signal with the re

ceiver.
g. Turn the BFO switch to OFF.
h. Connect the TS-505(*)/U between DI

ODE LOAD terminal 14 and GNDterminal
16.

i. Adjust the ANT TRIM control for
maximum voltage indication on the TS
505(*)/U.

j. Connect the ME-30/U in parallel with
a 60-ohm, I-watt resistor between JU6
IF OUTPUT 50 OHM jack and chassis
ground.

k. Adjust the RF GAIN control to obtain
a 20-millivolt indication on the ME-30/A.
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1. The if. output voltage as indicated by
the ME-30/A must be as follows:

in h above must be at least 300 times the
output voltage noted in f above.

120. Limiter-Clipping-Level Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to AGC.

a. Connect the AN/URM-25 to the BAL
ANCED antenna jack.

b. Tune the AN/URl\'I-25 and the re
ceiver to 1.500 kc.

c. Adjust the AN/URM-25 output to 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 the OFF position to 10, the LINE
LEVEL meter indication may drop 1 db,
return to the VU mark, then smoothly and
gradually move to the left.

121. Antenna Relay Grounding Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch to AGC, and
the 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
receiver 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 TRIM control for a

maximum TS-505(*)/U indication.
f. 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 volt

age until the TS-505/U indication is again
-5 volts. Note the AN/USM-44 output volt
age ..

i. The AN/USM-44 output voltage noted

123. Operational Checks

a. The meters must operate satisfacto
rily.

b. All controls must operate smoothly.
c. The quality of the signals must be

excellent.
d. The frequency indicator must function

properly.
e. The vibration effects must be negli

gible.

122. Antenna Balance Ration Test

Set the front-panel controls (para 106).
Turn the FUNCTION switch. to MGC.

a. Set the receiver frequency dial to
00 +000.

b. Connect the output of the signal gen
erator between chassis ground and the
junction of two 62-ohm resistors. Connect
the free end of each resistor to each
BALANCE antenna terminal.

c. Tune the signal generator to the re
ceiver frequency.

d. Connect the TS-505(*)/U between DI
ODE LOAD terminal 14 and GND terminal
16.

e. Adjust the signal generator output
for a -7 volt, TS-505(*)/U indication. Note
the output of the signal generator.

f. Disconnect the two 62-ohm resistors,
and connect the signal generator directly
to the BALANCE antenna jack. Repeat the
procedure given in-.e above and note the
signal generator output.

g. Repeat the procedures given in e and
f above for the follOWing frequency indi
cator settings. The voltages noterin e
above must exceed those noted in f above
by at least the following ratio:

178
100
100

56
31
10

Ratio

00 +000
01 +000
03 +000
07 +000
15 +000
31 +000

Dial reading

40 ± 10%
100 ± 10%
200 ± 10%

Output (m illivolts)

6
15
30

Input (microvol ts)
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COLOR CODE MARKING FOR MIU'" :1Y STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS

MULTIPLIEII

SECOND SIGNIFICANT FIGUIIE

F'"ST SIGNIFICANT F'GUIIE

BAND A Equal Width Band
- Signifies Composition-Type

WiREWOUND-TYPE RESISTORS

A • C 0

TOLEIIANCE

MULTI~LIEII

SECOND SIGNI',CANT
"GUIIE

"----F'"ST SlGN,FICANT "GUIIE

BAND A Double Width Signifies
- 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 04 YEllOW 04 YEllOW 10.000 SILVER ± 10

GREEN 5 GREEN 5 GREEN 100.000 GOLD ± 5

BLUE 6 BLUE 6 BLUE 1.000.000

PURPLE
7

PURPLE 7
(VIOLET) (VIOLET)

GRAY 8 GRAY 8 SILVER o.or
WHITE 9 WHITE 9 GOLD 0.1

EXAMPLES OF COLOR CODING

A

BAND

B C A

BAND

B C

c[] OOANO'0WH'tt IT ... 0SILVER D cD ORANGE 1E1EIE P
3 9· Xl00 -+- 10,,/. 3 6 XO.1 ± 5,,/.

NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms

RESISTANCE TOLERANCE ± 10 percent -+- 5 percent
STD-R2

·~f Band D is omitted; the resistor tolerance is ±20%, and the resistor is not Mil-Std.

Figure 83. Resistor color codes.
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COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

GROUP I Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB

TEMPERATURE ht 2nd CAPACITANCE TOLERANCE
MIL

COLOR COEFFICIENT4 SIG SIG MULTIPLIER' (.,ocito"ce. C.~Cit.I'IC.1 10
FIG FIG •••, 10".,. 10",,' ., ....

alACK 0 0 0 1 ± 2.0.., CC

"OWN -30 1 I 10 ::!:1%

lED -10 2 2 100 ±2% ± 0.25••'

ORANGf -150 3 3 1.000

YEllOW 220 4 4

GlfEN -330 5 5 ±5% ± 0.5uu'

IlUE -470 6 6

'UI~lf -750 7 7(VIOLETI

GUY a a 0.01

WHlTf 9 9 0.1 ± 10%

GOLD +100 ± 1.0",,'
Silyn

TABLE III - For use with Group III, Temperature Compens<lting, Style CC

TABLE I - For use with Group I, Styles CM, eN, CY and CB

lst 2nd DC WORKING OPERATING TEMP. VIBRATION
MIL SIG SIG MULTIPLIER' CAPACITANCE TOLERANCE CHARACTERISTIC' VOLTAGE RANGE GRADECOLOR 10 FIG FIG CM CN CV CB CM CN CY CB CM CM CM

IlACK
CM. CY 0 0 I ::!: '0·1. ::!: 20"10 A -55·,.+70·C 10-55 'P'CI

"OWN 1 I 10 I f I

If0 2 2 100 = 2-I. ::!: 2 -I. = 2-I. C C 55· I. +15·'

OIANGf 3 3 1.000 = 30 -I. 0 0 300

YEllOW 4 4 10.000 f 55· I. + 125·C 10-2.000 'P'

GlfEN 5 5 ::!: 5% f 500

IlUf 6 6 55· I. + 150·C

'UI'lf 7 7
IVIOLET!

GUY I I

WHiff 9 9

GOLD 0.1 ::!:5% ~ 5 -I.

Sllvn CN ::!: 10-/. ::!: 10-/. ::!: 10-/. = 10-/.

TABLE II - For use with Group II, General Purpose, Style CK

I. The multiplier is the number by which the two significant (SIG I figures are multiplied to obtain the capaci tance in uuf.

2. leiters indicate the Characteristics designated in applicable specifications: MIL-e-S, MIL-e-9I, MIL-e-11272, and MIL-e-I0950 respectively.

J. leiters indicate the temperature range and voltage.temperature limits designated in MIL-e-IIOIS.

4. Temperature coefficient in parts per million per degree centigrade.

COLOR CODE TABLES

TEMP. RANGE AND lst 2nd
CAPACITANCE MILCOLOR VOLTAGE - TEMP. SIG SIG MULTIPLIER'

LIMITS' FIG FIG TOLERANCE 10

IlACK 0 0 1 ~ 20-J.

"OWN AW 1 I 10 ::!: 10%

If0 AX 2 2 100

ORANGf IX 3 3 1.000

YEllOW AV 4 4 10.000 CK

GlfEN CZ 5 5

IlUf IV 6 6

'UI'lf 7 7
IVIOLET)

GUY a a

WHiff 9 9

GOLD

Sllvn

MIL IDENTIFIER
(YELLOW DOT)

REAR

MICA, BUTTON TYPE

DISK·TYPE

FRONT

TEMPERATURE RANGE AND
YOLTAGE-TEMPERATURE LIMIT

r
1ST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
MULTIPLIER[rr CAPACITANCE TOLERANCE

CB

~
MILIOENTIFIER (BLACK DOT)

1ST SIGNI FICANT FIGURE

20 SIGNIFICANT FIGURE

MULTIPLIER

CAPACITANCE TOLERANCE

CHARACTERISTIC

I TEMPERATURE cOEn ICIENT

~~IST SIGNIFICANT FIGURE

~
~°O:I or- 20 SIGNIFICANT FIGURE

~~ or- MULTIPLIER

t::. CAPACITANCE TOLERANCE

MIL IDENTifiER
(BLACK DOT I

REAR FRONT

STANO-OFF

o
~

FEED-THROUGH

TEMPERATURE RANGE AND

ru
OLTAGE-TEMPERATURE LIMIT

~
ST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
14ULTIPL,ER

~ CAP'ACITANCE TOLERANCE

[MIL IDENTIFIER
(YELLOW DOT)

GLASS-DIELECTRIC, GLASS CASE

INOICATOR~
METHOOB--~

CV

~
MIL IDENTIFIER (BLACK DOT)

~
ST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

INDICATOR1
METHOD A ..,I.

I. MULTIPLIER
tCAPACITANCE TOLERANCE

CHARACTERISTIC

PAPER-DIELECTRIC

CN

f
MIL IDENTIFIER (SILVER DOT)

f
ST SIGNIFICANT FIGURE}:..,,"'"

~-{ MULTIPLIERLCAPACITANCE TOLERANCE
CHARACTERISTIC

fRONT

RADIAL LEAD

D
fRONT

r--ft'L IDENTIfiER

)---1'''''''' "."

o D
REAR

MIL IDENTifiER

R"""''''
D D

REAR

MIL IDENTIFIER
(YELLOW DOT I

AXIAL LEAD

MIL IDENTIfiER
(BLACK DOT)

TEMPERATURE COEFFICIENT
1ST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE

MULTIPLIER
CAPACI TANCE TOLERANCE

TEMPERATURE ""NGE AND
YOLTAGE-TEMPERATURE LIMIT

1ST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

MULTIPLIER
CAPACITANCE TOLERANCE

MICA-DIELECTRIC

eM

i
MIL IDENTIFIER (BLACK DOT)

~
ST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE

-=
-f4- MULTIPLIER
L~APACITANCE TOLERANCE

CHARACTERISTIC

FRONT

~
OC WORKING YOLTAGErOPEIlATING TEMPERATURE

~YIIRATION GRADE

REAR

GROUP II Capacitors, Fixed Ceramic-Dielectric (General Purpase) Style CK

TEMPERATURE RANGE AND

[

YOLTAGE-TEMPERATURE LIMIT

~
1ST SIGNIFICANT FIGURE

20 SIGNifiCANT FIGURElit MULTIPLIER

~..."..." ",...."
~ ~

GROl,JP III Capacitors, Fixed, Ceramic-Dieletric (Temperature Compensating) Style CC

AXIAL LEAD RADIAL LEAD DISK-TYPE
STO-C2

Figure 8';. Capacitor color codes. 167



NOTE:
R£I'£RENC£ SYMIOLS O£NOT£:
101·100: MAIN FRAM£
101.400:111' SUICHASSIS
401·5QO:CRYSTAL OSCILLATOR SUSCHASSIS
501·100"1' SUICHASSIS
701-100: VI'O SUBCHAISIS
IDI-lIOO:POW£II SUPPLY SUBCHASSIS

17MC

.5 TO
31MC

RF AMPL
VIOl
lOCI

.5 TO 32MC

100 KC AND
HARMONIC'

!MEGACYCLE CHANGEIANDIOIIIKILOCYCLE CHANGEIr---·---- T -----T----------7--------~

TO .WITCHU I !M£GACYCL£ CHANG£! I I I
~~~;~:M~£~~ - -I - - T -- -- ---- -- -- -- --~ -- ---- -- -- ., I /
III' TUN£D CIRCUITS J B TO 31 MC BANOS I. I 10 I

/ [" 1ST VAIIIABL£ / 1 I VAIIIABL£ I / Ir-- ........
RI' TUN£D ~ 17~FTO I I- 3'~ 30 IF. I TUN£D 30 IF.

/' ISTMIX£R II I:'MC I TUN£O 10MIX£II IMCI TUN£D 3TOIMC 3DMIX£R 455KC· CIRCUIT 455KC
%20f':;~~T~IOB ...-O'./~~~ VIOl "CIIICUITS VI03 CIIICUITS VI04"/ TIOB .....---<~.....,

.5 TO 31MC T IIC4 I %213 \ IIC4 II %211I IIC4 /1 455 KC

.5 TO BMC 17.5 TO 15MC I /
~ /

II /
I II TO 34 MC 13..55 TO 1..,5 MC

IN 31 STEPS WITH CONTINUOUS WITHV IM£GACYCL£ CHANG£I I IKILOCYCL£ CHANGEI

/
ANTENNA

TIIANSFORM£II.
T 101 THIIU T 101 .....~P-;\:--t

.S TO 32 MC

.S TO
32MC

.5 TO 32MC

ANTENNA
II£LAY

K 101

i --.:L.
I -=-

~:
ANT£NNA

ANTfNNA

OR

BALANCED

UNBALANCED

CALI.IIATION
O'CILLATOR

V20SA
111215814A

100 KC
100"KC

MULTIVIIRATOR
Vice
511..

100KC
10D-KC CATHOO£

FOLLOWEll
VlOse

\1/21 $814A

1ST CRYSTAL
OSCILLATOR

V107
"54/11AK5W

10 CRYSTAL
OSCILLATOR

V401
SII5416AK5W

VARIABLE
FREOUENCY
OSCILLATOR

V 701
57411/6BAIIW

I + --0"0-- II'UNCTION!

lml
455 KC

1 ..--0

~

BUT
FREOU£NCY
OSCILLATOR

V 505
5749/IIMIW

-------7
/ •

100 CPS
BAND PASS

FILTfR
FLIDI

c
AI'

Y/lr---,-ST
-

A
-I'--.... I I

AMPL AI' I
...--~ VIOlA

(1/11 5814A

LIMITfR
V507
5814A

AI'

451 TO 451 KC

OUECTOR
V50118

1I/115"4A

.r--_......_--,.,
455 KC

4TH II'.
AMPL
V504
SAKI

455KC
30 IF.
AMPL
V503

5741116BAIW

455KC
10 IF.
AMPL
V 501

57411/I18AI W

455KC
MECHANICAL

FILTERS
I'L501 THRU

I'L505

455KC
1ST IF.
AMPL
V SOl

57491UM~

US
KC

455 KC
CIIYSTAL
I'ILT£R
Y501I

.1 AND I KC
BANDWIDTH

455KC

115/130 VOLTS AC
110 CPS -----i RECTlI'I£IIS

VIOI.VIOI
2tZ5W

VOLTAGE
REGULATOR

VI05
OAI

.. 150 VOLTS REGULATED
...--- FOR SCREEN GRIDS OF VI07.

V401 AND V 701

IF. CAT/,<OOE
FOLLOWER

VS09B
II/II 5814A

AGC IF.
AMPL
V50B

S749/68AIW

AGC
RECTII'I£R

v509A
(1/115114 A

AGe BIAS TO
CONTIIOL GRID
CIRCUITS OF

...-------VIOI,VIOI,
VI03,VI04,v501,
V501,AND V503.

L I40 VOLTS
I .. 1'011 III'. IF. AND
AUDIO CIIICUITS

Jill

t'::\ /II' OUTPUTI
I 50 OHM I

AGC TIM£
CONSTANT

TUB£
V50U

(11115814A
'l l~.~~
x~ liELAY

KIDI

TM5UO'351-35-1

Figl/.f'~,.B6. Radio Receiver R-j90A/ URR, block diagram.
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UNBALANCED
ANTENNA

INTERIltTTENT
GEAR AND

OV·ERTRAVEL
COUPLER

I
__ ---J

• ...;,F.;;IX;,:E;,:0...,;;.S::S...;,-KC.::....1::.;F ....J FlxEO

'SS-KC IF
HOB

4~5 KC

-------------------~

I
I
I
I
I

3ASS TO ZASS MC
CONTINUOUSLY vARIABLE

3D MIXER

V204

6C,

2216-3

NOTES:

I. THE 2- SECTION ANTENNA TRIMMER CAPACITOR C225
SWITCHED BY S203 AS FOLLOWS;

BANDS I ANO Z • SECTIONS .. ANO B
BANDS 3 AND 4 - SECTION B
BANOS 5 AND 6 - SECTION A

2. I ST VARIABLE IF (V202 ANO V2071 USED ONLY FROM
.5 TO BMC (BANDS I THROuGH 4 I. OUTPUT OF VZOI ANC
B TO 32 MC RF COILS FED DIRECTLY INTO V203 WHEN

OPERATING FROM B TO 32MC.

3. ODES NOT APPLY TO.S TO I MC BAND. ON.S TO I MC

BANO FREOUENCY RANGE IS 2.S TO 2MC.

4. PARTS ANO SECTIONS WITH 200 SERIES REFERENCE

SYMBOLS ARE LOCATED IN THE RF SUBCHASSIS.

22.6-Z

------------------_._-~--
20 VARIABLE IF

:3 TO 2 MC

NOTE :3

SLUG RACKS POSITIONED WITH )MEGACYCLE CHANGE I CONTROL------------------- - -....--
SLUG RACKS· MOVED CONTINUOUSLY WITH pc'LOCYCLE CHANGEI CONTROL

I r- -------------,
. I r---J....--... I 10 TURN STOP

! I VFO ..--+-....- ....1000--+-1 2702 V701I 5749/6BA6W
I I ,

------cci"NTiN.;ci"1-MoT;o;; __ ---l----------~ L v~ !U~C~A~I:' -.J I
L · ..... ~ ~

" TO 34MC
IN 32 STEPS

20 MIXER

VZ03

6C'SZOB
2Z13-3

INTERMITTENT MOTION- - - - - - - - - -7 - .. -
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APPENDIX

REFERENCES

TM 11-5017

TM 11-5132

TM 11-5120

TM 11-2684A

TM 11-5057
TM 11-5097

FM 21-30
TM ~1-1214

TM 11-1214A
TM 11-2684

TM 11-5511
TM 11-6625-239-12

TM 11-5820-358-20P

TM 11-6625-203-12

TM 11-5820-358-35P.,/

TM 11-6625-274-12

TM 11-5527
TM 11-5540
TM 11-5551A
TM 11-5551D
TM 11-5551E
TM 11-5820-358-10.1
TM 11-5820-358-20

TM 11-6625-320-12

The following is a list of references available and applicable for field and depot main
tenance of Radio Receiver R-390A/URR.

AR 320-5 Dictionary of United States Army Terms .
.DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Bul-

letins, Lubrication Orders, and Modification Work Orders.
Military Symbols.
Instruction Book for Oscilloscope OS-8A/U.
Oscilloscope OS-8C/U.
Audio Oscillators TS-312/FSM-l, TS-312A/FSM-1, and TS

382/U and Signal Generator TS-312B/FSM-1.
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.
Frequency Meter AN/USM-26.
Spectrum Analyzers TS-723A/U, TS-723B/U, and TS

723C/U.
Voltmeter, Meter ME-30AjU and Voltmeters, Electronic

ME-30B/U and ME-30C/U.
Frequency Meters AN/URM-32 and AN/URM-32A and Power

Supply PP-1243/U.
Electronic Multimeter TS-505/U.
Electronic Multimeter TS-505A/U and TS-505B/U and Mul-

timeters TS-505C/U and TS-505D/U.
Multimeter TS-352/U, TS-352A/U, and TS-352B/U.
Electric Light Assembly MX-1292/PAQ.
R. F. Signal Generator Set AN/URM-25A.
R. F. Signal Generator Set AN/URM-25D.
R. F. Signal Generator AN/URM-25F.
Operator's Manual: Radio Receiver R-390A/URR.
Or g ani z at ion a I Maintenance Manual: Radio Receiver

R-390A/URR.
Organizational Maintenance Repair Parts and Special Tools

List: Receiver, Radio R-390A/URR.
Field and Depot Maintenanoe Repair Parts and Special Tools

List: Receiver, Radio R-390A/URR.
Operation and Organizational Maintenance: Multimeter AN/

URM-105, including Multimeter ME-77/U.
Operator's and Organizational Maintenance Manual: Test

Sets, Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and
TV-7D/U.

Operator's, and Organizational Maintenance Manual: Volt
meter, Meter ME-30A/U and Voltmeters, Electronic ME
30B/U and ME-30C/U.
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By Order of Secretary of the Army:

Official:
J. C. LAMBERT,

Major General, United States Arrny,
The Adjutant General.

Distribution:

Active Army:

DASA (6)
USASA (2)
CNGB (1)
Tech Stf, DA (1) except

CSigO (18)
Tech Stf Bd (1)
USCONARC (5)
USAARTYBD (1)
USAARMBD (2)
USAIB (1)
USARADBD (2)
USAABELCTBD (1)
USAAVNBD (1)
USAATBD (1)
ARADCOM (2)
ARADCOM, Rgn (2)
OS Maj Comd (3)
OS Base Comd (2)
LOGCOMD (2)
MDW (1)
Armies (2)
Corps (2)
lnstl (2)
Fort Monmouth (107)
USATC AD (2)
USATC Armor (2)
USATC Engr (2)
USATC FA (2)
USATC lnf (2)
USAOMC (3)
Svc Colleges (2)
Br Svc Sch (2)
GENDEP (2) except

Atlanta GENDEP (none)
Sig Sec, GENDEP (5)
Sig Dep (12)
\VRAMC (1)

G. H. DECKER,
General, United States Army,

Chief of Staff.

USA Trans Tml Comd (1)
Army Tml (1)
POE (1)
OSA (1)
Pueblo Ord Dep (2)
QMRECOMD (2)
USMA (2)
USAEPG (2)
AFlP (1)
AMS (1)
Army Pictorial Cen (2)
EMC (1)
Yuma Test Sta (2)
USACA (3)
USASSA (20)
USASSAMRO (1)
USASEA (1)
USA Caribbean Sig Agcy (1)
USA Si g Msl Spt Agcy (13)
Sig Fld Maint Shops (3)
USA Corps (3)
JBUSMC (2)
AFSSC (1)
Units org under fol TOE:

(2 each UNOINDC)
11-7
11-16
11-57
11-98
11-117
11-155
11-500 AA-AE (4)
11-557
11-587
11-592
11-597

NC: State AG (3) Units same as Active Army except allowance is one copy to each unit.
USAR: None.
For explanation of abbreviations used, see AR 320-50.

i:rU.S. GOVERNMENT PRINTING OFFICE: . 1977-239-257/720
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