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WARNING

HIGH VOLTAGE
is used in the operation of

this equipment.

DEATH ON CONTACT
may result if operating personnel

fail to observe safety precautions
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ARTIFICIAL RESPIRATION

GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don’t take

“ time ‘to move the victim unless you must. Don’t

VI

loosen clothes, apply stimulants or try to warm
the vietim. Start resuscitation! Get air in the
lungs! You may save a life!

2. Place the victim’s body in a prone position,
so that any fluids will drain from the respiratory
passages. The head should be extended and
turned sideward never flexed forward; the chin
shouldn’t sag, since obstruction of the respiratory
passages may occur.

3. Remove any froth or debris from the mouth
with your fingers. Draw the victim’s tongue
forward.

4. Begin artificial respiration. Continue it rhyth-
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second
timing is not absolutely essential.

5. When the victim starts breathing, or when
additional help is available loosen the clothing ;
remove it, if it’s wet; keep the victim warm.
Shock should receive adequate attention. Don’t
interrupt the rhythmical artificial technique for
these measures. Do them only when you have
help or when natural breathing has started.

6. When the victim is breathing, adjust your
timing to assist him. Don’t fight his efforts to
breathe. Synchronize your efforts with his.
After resuscitation, keep him lying down until
seen by a physician or until recovery seems cer-
tain.

7. Don’t wait for mechanical resuscitation! If
an approved model is available, use it, but, since
mechanical resuscitators are only slightly more
effective than properly performed « push-pull»
manual technique, never delay manual resuscita-
tion for it.

BACK-PRESSURE ARM LIFT METHOD

1. Position of Victim. Place the victim in the
prone (face-down) position. Bend his elbows ;
place one hand upon the other. Turn his face to
on side, placing his cheek upon his hands.

2. Position of Operator. Kneel on your left or
right knee, at the victim’s head, facing him.

Your knee should be a the side of the victim’s
head close to his forearm, your foot should be
near his elbow. Kneel on both knees if you find
it more comfortable, with one knee on each side
of the head. Place your hands on the flat of the
victim’s back so that their heels are just below
the lower tip of his shoulder blades. With the
tip of your thumbs touching spread your fingers
downward and outward. (See A).

3. Compression Phase. Rock forward until your
arms are approximately vertical and allow the
weight of the upper part of your body to exert
a slow, steady, even, downward pressure upon
your hands. This forces air out of the lungs.
Keep your elbows straight and press almost di-
rectly downward on the back. (See B).

4. Expansion Phase. Release the pressure, avoid
any finish thrust, and commence to rock backward
slowly. Place your arms upon the victim’s arms
just above the elbows, and draw his arms upward
and toward you. Apply just enough lift to feel
resistance and tension at the victim’s shoulders.
Don’t bend your elbows. As you rock backward,
the vietim’s arms will be drawn toward you. (The
arm lift expands the chest by pulling on the chest
muscles, arching the back and relieving the weight
on the chest.) Drop the arms gently to the
ground or floor. This completes the cycle. (See
C and D.) Now repeat the cycle.

5. Cycle timing and Rhythm. Repeat the cycle
10 tot 12 times per minute. Use a steady uniform
rate of Press, Release, Lift, Release. Longer
counts of about equal length should be given to
the « Press » and « Lift » steps of the compression
and expansion phases.
periods of minimum duration.

6. Changing Position of Operator.

(a) Remember that you can use either or both
knees or can shift knees during the procedure,
provided you don’t break the rhythm. Observe
how you rock forward with the back-pressure and
backward with the arm-lift. The rocking motion
helps to sustain the rhythm and adds to the ease
of operation. .

(b) If you tire and another person is available,
you can «take turns». Be careful not to break
the rhythm in changing. Move to one side and let
your replacement come in from the other side.
Your replacement begins the «Press-Release»
after one of the « Lift Release» phases, as you
move away.

Make .the «Release» -
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CHAPTER |
INTRODUCTION

>

Section 1.

1. Scope

a. This manual contains a description, a detail-
ed theory of operation, and instructions for field
maintenance and repair of Receiver-Transmitter
RT-66/GRC, Receiver-Transmitter RT-67/GRC,
and Receiver-Transmitter RT-68/GRC (fig. 1).
In addition, a chapter on the disassembly and re-
packing of the equipment for shipment or limited
storage is included. Two appendixes, covering a
list of references and an identification table of
parts, also are provided. The illustrations are in
numerical sequence except figures 24, 32, 47, 53,
54, and 55, which are included in an envelope at
the end of the manual.

b. Receiver-Transmitters RT-66/GRC, RT-67/
GRC, and RT-68/GRC are very similar in struc-
ture, function, detailed circuit, and mechanical
arrangement. They differ from each other mainly
in their operating frequency ranges and in those
components which determine the frequency ran-
ges. Unless otherwise specified, the discussions in
this manual apply to all three equipments, which

GENERAL

will be referred to as receiver-transmitters. Where
specific differences exist between the units, these
differences are described with specific reference
to the particular unit involved.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory condition of Army matériel and
equipment :

a. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as pre-
scribed in SR 745-45-5.

b. DA AGO Form 468, Unsatisfactory Equip-
ment Report, will be filled out and forwarded to
the Office of the Chief Signal Officer as prescribed
in SR 700-45-5.

c. DA AGO Form 419, Preventive Maintenance
Checklist for Signal Corps Equipment, will be
prepared in accordance with instructions on the
back of the form.

d. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use
(fig. 1)

a. Receiver-Transmitters RT-66/
GRC, RT-67/GRC, and RT-68/GRC are compact,
lightweight radio sets (without power supply and
accessory components) designed for the transmis-
sion and reception of f-m (frequency-modulated)
signals. The sets are arranged for use in either
vehicular, semi-fixed, or portable installations.
When suitably powered and equipped with an
antenna, a microphone and a headset (or a hand-
set), each receiver-transmitter provides two-way
communication with similar vehicular, ground,
or portable equipments.

b. The frequency coverage of the receiver-
transmitters is indicated in the frequency spectrum
An overlap of 1 me. (megacycle)
is provided between the bands covered by Re-
ceiver-Transmitters RT-66/GRC and RT-67/GRC.

Similarly, a 1-mc overlap exists between the bands
covered by Receiver-Transmitters
RT-67/GRC and RT-68/GRC. The purpose of
this overlap is to permit. establishing liaison be-
tween sets operating in different tactical units.
For comparison, the chart also includes the fre-
quency coverage of other radio equipments with
which Receiver-Transmitters RT-66/GRC, RT-67/
GRC, and RT-68/GRC may be associated in a
working net. The chart shows that a considerable
overlap exists between Receiver-Transmitter RT-
68/GRC and Receiver-Transmitter RT-70/GRC.
Each receiver-transmitter may be tuned quickly
and accurately in 100-ke (kilocycle) steps to any
one of the detent channels into which its operating
band is divided. Alternatively, continuously va-
riable tuning of the entire band is possible. Also,
provision is made for presetting two of the de-
tented channels by means of the mechanisms on
the tuning controls.
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c. Basically, the communication circuit provid-
ed by the receiver-transmitters is of the single-
frequency, push-to-talk type (fig. 3). The term
single-frequency means that the receiver and
transmitter circuits are gang-tuned to the same
frequency. The term push-to-talk means that

normally the equipment is in the stand-by or re-
‘ceiving condition and that operation of the push-

to-talk button on an associated carbon microphone
{or of a switch on an associated control box)
disables the receiver and turns on the transmitter.
Thus, conversation can proceed in only one direc-
tion at a time.

d. Arrangements are provided to permit the
receiver-transmitter to be used as part of a relay,
a repeater, or a retransmission station. The three
terms, relay, repeater, and retransmission station,
are used synonymously to signify an installation in
which the audio output of the receiver or the re-
ceiver portion of a receiver-transmitter is linked
to the audio input of another transmitter for the
purpose of retransmitting a message. The tech-
nical characteristics of the receiver-transmitters
are such that it is also possible to use them in a
radio link to extend wire circuits such as tele-
phone, telegraph, or facsimile circuits over terrain
which makes the laying of telephone wires im-
possible or impracticable.

e. Provisions are included for the transmission
of a ringing or call tone for the purpose of notify-
ing the operator at the receiving end of an incom-
ing message. This is used when the radio is part
of a wire-radio circuit using this type of ringing.
The ringing or call tone is analogous to-similar
provisions in conventional telephone communica-
tion.

'f. Control of transmission and reception may
be accomplished from the panel directly or by
means of suitable control boxes from various local
positions. Alternatively, remote control of these
equipment functions is possible. Ringing through
the transmitter and receiver-transmitter tuning
are panel-controlled only. In some installations,
provisions are made for adjustment of volume
from the control position.

g. Since the receiver-transmitter is essentially
a receiver circuit and a transmitter circuit in a
common box without a power supply, microphone,
headset, handset, antenna, suitable connectors,
mountings, and hardware, these accessory com-
ponents and materials are required to place the
equipment in operation. These components and
suitable control boxes are supplied separately as
required for a particular system installation in
which the receiver-transmitter is to be used. A
detailed listing of the additional components re-
quired to place the receiver-transmitter into oper-

ation is given in paragraph 8. The manner in
which the receiver-transmitter and the additional
components are associated with each other to form
a working installatien is described briefly for the
simplest case in paragraph 4. Detailed discussions
of various types of installation arrangements in
which the receiver-transmitter may be used are
given in the technical manuals for the particular
systems.

4, System Application

a. General. To use Receiver-Transmitters
RT-66/GRC, RT-67/GRC, and RT-68/GRC, in
operating installations, it is necessary to provide
a source of transmitter modulation, audio receiving
devices, a suitable source of operating power, and
an antenna. In addition, suitable control, mount-
ing, and connecting facilities must be provided.

(1) The source of audio power for transmission
may be a microphone, the mouthpiece of a
handset, a telephone line, or the audio out-
put circuits of an interphone system or of
another radio receiver.

(2) The audio receiving device may be a head-
set, the earpiece of a handset, a loudspeaker,
a telephone line, or the audio input circuits
of another transmitter or of an interphone
system.

(3) The operating power source may be a
vibrator-type power supply which derives
its operating power from the vehicular stor-
age battery. Specifically, either Power
Supply PP-109/GR or Power Supply PP-
112/GR may be used, depending on whe-
ther a 12- or 24-volt storage battery is in-
volved. Alternatively, a combination of dry
batteries (Case CY-590/GRC) and hand
Generator G-8/GRC may be used to sup-
ply the necessary operating potentials
(par. 5).

(4) The control arrangement used depends on
the services required of the particular sys-
tem installation in which the receiver-trans-
mitter is used. ‘Thus, a system may require
direct panel control, control from a local
position, or control from a remote position.
In more complex systems, the control ar-
rangement may involve the selection of
operation functions such as duplex channel
operation, message retransmission, or the
selection of one or more transmission paths
if several equipments are involved. The
function of changing the set over from the
receiving to the transmitting condition is
common to all such arrangements. This
function may be performed manually, or

3



the received signal may perform the func-
tion automatically. In the case of simple
panel control, the microphone push-to-talk
button provides this function. The more
complex control arrangements are essential-
ly extensions of the push-to-talk function
through the circuits of components inter-
vening between the operator’s push-to-talk
button and the control circuits of the
receiver-transmitter.

b. Basic Arrangement. Figure 3 shows the
manner in which the receiver-transmitter may be
associated with a minimum of components to prov-
ide a workable system. The antenna, handset,
and power supply are connected by suitable cables
to the panel connectors of the receiver-transmitter.

POWER SUPPLY
PP-109/GR OR PP-112 /GR

The point illustrated is that one receiver-transmit-
ter can be used to establish a simple push-to-talk
installation under control of the handset push-to-
talk button. A set of relays within the receiver-
transmitter connects power and the antenna so
that either the transmitter is on and the receiver

is off or the receiver is on and the transmitter is
off.

c. References. The major components which
are normally associated with Receiver-Transmit-
ters RT-66/GRC, RT-67/GRC, and RT-68/GRC
are described in separate technical manuals. - The
manner in which the receiver-transmitters are
used as part of a complete installation in a com-
munication network is described in separate tech-
nical manuals.

i

ANT
RECEIVER-TRANSMITTER
RT-6 6/6RC, RT-67/GRC OR RT-68/GRC

Figure 3. Application of Receiver-Transmitters RT-66/GRC, RT-67/GRC, and RT-68/GRC to Radio Sets
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5. Technical Characteristics

a. Over-All Equipment.
Frequency range detented or tunable:

Receiver-Transmitter RT-66/GRC ......... 20 through 27.9 mec.
Receiver-Transmitter RT-67/GRC ......... 27 through 38.9 mc.
Receiver-Transmitter RT-68/GRC ......... 38 through 54.9 mc.
Type of signals transmitted and received ......Voice and 1,600-cycle ringing fm.
Type of tuning ......ccovvvvieiiiiiineniiiiiiianns Choice of detent or preset channels or continuous
tuning.
Number of detent channels available :
Receiver-Transmitter RT-66/GRC ......... 80.
Receiver-Transmitter RT-67/GRC ......... 120.
Receiver-Transmitter RT-68/GRC ......... 170.
Number of preset detented channels ............ 2. -
Channel Spacing .......ccccoovveeiiiiiiiiiiiiennn.s 100 ke.
Communication range :
Vehicles in motion ..............ccociinnn 10 miles, approximately.
Stationary vehicles ................. 15 miles, approximately.
Antenna requirements ............cccociein One whip antenna serves both the transmitter 'nd

receiver circuits.

Antenna circuit tuning ..., Transmitter antenna circuit tunable at 1-mc inter-
vals for a particular antenna installation by
means of the antenna tuning control. After ad-
justment, tuning is automatic for all channels.
Receiver antenna circuit tuned at one frequency
for use over frequency range.

Type of operation .........c..c.ccooiiiiiiiiiiins, Push-to-talk ; transmitter normally off.

Power supply requirements ..................... Vibrator-type Power Supply PP-109/GR or PP-
112/GR for vehicular installations ; dry batteries
(Case CY-590/GRC) and/or hand Generator
G-8/GRC for ground installations.

Voltage of storage battery in vehicular in-

stallations ... ...ocoiiiiiiiii s 12 volts with Power Supply PP-109/GR or 24 volts
with Power Supply PP-112/GR.

Input voltages: High power

Receiver filaments .........cccceevivvviieenn. 6.3 volts
(395 ma)
Transmitter filaments ........................ 6.3 volts
(1.415 amperes)
Relay control circuits ...l 5.6 volts
(431 ma)
Receiver plates .....ccovvviiviiiiiiniiiinennns 85 volts
(50.5 ma)
105 volts
: i (20 ma)
Transmitter plates ...............cooeviiiis 85 volts
(70.7 ma)
100 volts
(19 ma)
150 volts
(37.5 ma)
250 volts
(11.5 ma)
450 volts
Transmitter bias .....cooovvviiiiiiiiiiiiiinnnes _égsvﬁﬁs)

(2 ma)

Low power
(dc)
6.3 volts
(595 ma)
6.3 volts
(1.415 amperes)
5.6 volts
(431 ma)
85 wvolts
(50.5 ma)
105 volts
(20 ma)
90 volts
(75 ma)
90 volts
(17 ma)
90 volts
(22.5 ma)
105 volts
(4.8 ma)
200 volts
(33.5 ma)
0 volt



b. Transmitter Circuit.

Power output .......ocveveviriiiniiininiininanenns Choice of high or low power.
Low POwer ......cciviiieviiiiiiniiiiinninnnn.. 2 watts.
High power .....covcviiniiiiiiiiiiiniiinan., 16 watts. “’
Maximum modulation frequency deviation ...+20 ke, approximately.
Type of transmitter circuit ................... ..Crystal-controlled oscillator and oscillator power
amplifier.
Crystal frequencies .........cocvvivviereneenennnnn.. See table 1.
Transmitter variable oscillator frequency ...4.45 to 5.45 me.
Type of operational control .................... Push-to-talk; transmitter normally in stand-by
condition.
Transmitter input impedances .................. 150 ohms.
Transmitter audio input level .................. 25-volts rms (root means square).
c. Receiver Circuit.
Type of receiver circuit .......................) "...Double conversion superheterodyne.
First if. (intermediate frequency) ............ Variable between 4.45 and 5.45 mec.
Second if. ... Fixed at 1.4 me.
Harmonic generator frequency range ......... See table II.
Second mixer oscillator frequency range ...Variable between 3.05 and 4.05 mc.
Type of operational control ..................... Receiver normally in stand-by and silenced by

squelch action. Turned on by signals having
a minimum level determined by the setting of
the squelch control.

Receiver bandwidth :

6-db (decibel) down .............cceeeeiian, 80 ke.
30-db dOWn  ...eiiiiii e 140 ke.
60-db down .....iviiiiiii e 200 ke.

Receiver audio power output :
At loudspeaker terminals of AUDIO

CoONNECtOr ..iiiviiiiiiiiiiiiiiiea e, 800 mw (milliwatt) maximum.
At phones terminals of AUDIO connec-

17 ) 50 mw.
At retransmit terminals of REC-TR .

CONTROL connector .................. 30 mw.

Note: The value of 30 mw is the value for which the
retransmit (fixed level) audio amplifier is adjusted at the
factory. An internal control permits adjustment frt'n 0 to
minimum of 50 mw.

Audio power output control ..................... Continuously variable by means of panel-mounted
VOLUME control.

Audio output impedance ........................ 600 ohms.

Maximum sensitivity with squelch ............ 25 microvolt, approximately.

Squelch control ......c.oovviiiiiiiiiiii i, Continuously variable, panel-mounted control ad-

justs squelch sensitivity. OFF position of con-
trol disables squelch circuit.

d. Auxiliary Circuits.

Test facilities ......cccvevvevrivivirviiiiiinninnn.. Meter and test switch on front panel check trans-
mitter power output filaments of all tubes, and
85-volt input. Receiver test connector on chas-
sis permits checking key points in the circuit.
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6. Description of Receiver-Transmitter

a. Receiver-Transmitters RT-66/GRC, RT-
67/GRC, and RT-68/GRC are double-conversion
type superheterodyne f-m receivers and f-m trans-
mitters. They are designed for the reception and
transmission of f-m voice signals within the tuning
range of 20 through 54.9 mc. This range is divid-
ed among the three sets as shown in figure 2.
Each set has detent channels at integral 100-kc

~ points and two of these detent channels can be

preset. In addition, the detent arrangement can
be released for continuous tuning over the entire
band. :

b. A front view of a typical receiver-transmit-
ter is shown in figure 1. The unit is a compact,
lightweight panel and chassis assembly with an
outer cover. All operating controls, cable con-
nectors, and indicators are mounted on the front
panel and are immediately accessible. The panel
is recessed to prevent damage to controls from
impact. The case is attached to the front panel
by means of wing-type, spring preloaded Dzus
fasteners to effect a watertight assembly. Chan-
nel rails are attached to the bottom of the case
so that the unit can be secured to a suitable mount-
ing used in a vehicular installation. The case
may be removed by turning the Dzus fasteners
on the front panel one-fourth turn and sliding the
.case off from the rear. The dimensions of the
‘entire unit are approximately 9 inches high, 1114
inches wide, and 13 inches deep. The weight of
the complete unit is approximately 34 pounds.

c. Figures 4 through 7 show a typical panel
and chassis assembly removed from the case. The
receiver-transmitter consists of three separable
sub-chassis (fig. 34), namely: a front panel, an
r-f (radio-frequency) chassis and an i-f chassis.
The r-f chassis mounts the h-f (high-frequency)
parts of both the transmitting and receiving cir-
cuits. The receiver i-f components and the audio
components of both the transmitter and receiver
are mounted on the i-f chassis. Both chassis are
attached to projections at the rear of the front
panel by means of screws and are so arranged that
all internal tuning adjustment controls, tubes, and
plug-in parts are accessible without disassembly of
the unit. No solder connections are made between
the r-f and i-f chassis or between these chassis and
the front panel. Multiconnectors establish con-
tinuity between the chassis and the panel controls
and connectors. Two side plates and a back plate
add to the rigidity of the assembly. By removing
the screws, the back plate, and the side plates and
disconnecting the multiconnectors and shaft ecoup-
lings, either one or both chassis may be removed
for maintenance purposes. An important feature
of the assembly is that a complete chassis can be
substituted if either the r-f or i-f chassis of the

set is defective. In addition, note that the i-f chas-
sis of the Receiver-Transmitters RT-67/GRC and
RT-68/GRC are identical, and with proper rea-
linement are completely interchangeable. The
panels of the three™sets, minus the drive assembly,
are not interchangeable. Markings and drive as-
sembly are different for each set. The three sets
differ mainly in the frequency-determining and
selecting components.

(1) The cast-aluminium front panel (figs. 1, 12,
and 35) mounts all operating controls and
connectors, a meter with a METER switch,
the tuning assembly drive, and the flexible
couplings for the receiver and transmitter
antenna tuning capacitors and for the trans-
mitter antenna coupling unit. Flexible
couplings connect the adjustment controls
on the front panel to the receiver antenna
capacitor and to the transmitter antenna
coupling on the r-f chassis. The drive
assembly, mounted on the rear of the front
panel (fig. 35), couples mechanically to the
drive mechanism mounted on both the r-f
and i-f chassis for tuning the r-f circuits and
variable i-f circuits, respectively.

(2) The r-f chassis of the three receiver-trans-
mitters are similar in structure and com-
ponent arrangement. There are some dif-
ferences, however, mainly in the induc-
tances of the tuning coils and in the number
of frequency-determining crystals required.
Thus, these chassis are not interchangeable
from one set to another. Figure 5 shows
the component side of the r-f chassis. Also
refer to figures: 36, 37, and 38. The r-f
chassis mounts the h-f components of both
the receiver and the transmitter, the crystal
oscillator-harmoniec generator circuit com-
ponents, including tuning capacitors, crys-
tals, the crystal switch assembly, and asso-
ciated parts. The worm gear assembly
(fig. 5) is connected by means of a flexible
coupling to the receiver antenna tuning con-
trol, marked REC- ANT TUNE on the
panel. The cam assembly is actuated by the
main dial drive assembly to tune the trans-
mitter antenna capacitor (TR ANT
TUNE) as the dial assembly is rotated.
This and other details of the dial drive
mechanism and its functions are described
in paragraph 13. The multiconnectors, J-4
and J-5 (fig. 36), are for connection to the
front panel circuits. Toothed crown
couplings on the shafts of the variable gang
capacitors are arranged to mate and inter-
lock with corresponding couplings on the
dial drive mechanism on the front panel.
These couplings are keyed to coordinate
dial and variable capacitor settings.



(3) The i-f chassis (figs. 6 and 39 through 42) ceiver and transmitter 1-f (low-frequency)

mounts the components of the variable and oscillators, the transmitter reactance modu-
fixed receiver i-f amplifier circuits, the re- lator, and the receiver and transmitter audio
C-2€ BACK PLATE J. 101

T4 T.107
IF.CHAS%%1S

RF-CHA951%

L-3

L-1

j L1357
TUBE PULLER
HOLDER

L-22
TUNING

TRANSMIT ANT.

COUPLING. l.-23 TERMINAL

. BOARD-A..
74
V-115
RF. METERING

CIRCUIT AND
ANT.RELAY

FRONT PANEL M V-1
BTM-TM.289-7

Figure 4. Typical receiver-transmitter, case removed, top view of panel and chassis assembly.



circuits. One of three control relays is also
mounted on this chassis (fig. 39). The i-f
chassis of the Receiver-Transmitters RT-67/

TEST POINT. J3 \ CRYSTAL
i

\ { CRr.18/U /
\ % )

V-3 \ i ey
L-g \

T3 -

e e
L-9

T-5
V36—

CIRCUIT
LABEL

V-2 ——
V-8
V-9

V-10

CIK

GRC and RT-68/GRC are identical and are,
with proper alinement, interchangeable. In
the i-f chassis of the Receiver-Transmitter

WRENCH AND
_~ SHORTING BAR
HOLDER .
£ Ta
L8

TEST POINT
__ [CRYSTAL
SWITCH ASSEM.
T
£-2L
vz
—— E2K
 RE.TRIMMER
PROTECTOR
Vel
- C-jC
— C-IE
ClA

e GG

TRANS, ANT,
TUNE CAM
ASSEM. 0-2

TRANS, ANT
TUNING
PLUNGER
ASESEM, ©.305

REC, ANT.
TUNING.0-307

BTM-TM.289-8

Figure 5. Typical receiver-transmitter, case removed, view of r-f chassis (left side of panel and chassis

assembly).
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RT-66/GRC there are some differences. A coupling on the dial drive mechanism in a

crown coupling (fig. 40) on the variable i-f manner similar to that described in (2)
gang capacitor engages a corresponding above.
Lj20 19

Cc-159
L-123

L7 Lte#

CHOIF €+101'D

L-118 C ’101‘"

C-101-H L-127

c-157 L-126

: C-101-A

¢-101-K Lii2g
L-130

c-156 P-308
P-307
L-133-4

P-306 L-132
R-302

R-103 5-303
J-309

$-302

R-303

FRONT

PANEL

BTM-TM-289-9

Figure 6.

Typical receiver-transmitter, case removed, view of i-f chassis (right side of panel and chassis assembly).
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d. The r-f and i-f tuning capacitors are directly harmonic amplifier tuning capacitor and the crys-
driven from shafts which extend out of the front tal switch are driven from the gearbox by addi-

panel planetary gearbox assembly (fig. 11). The tional gears at the rear of the set.

BRACE C-le ¢33

BACK PLATE e

13
T-106 / L2
- L6
RF.
CHAS51S
i,
IF. CHASSIs — 3 o | [N | B R
L8
P-304
c-65 P-305
TERMINAL
BOARDB,,
V-1t
VI3
GEAR
DRIVE J-312
© J-309
FRONT PANEL J310 731 BTM-TM-289-10

Figure 7.
Typical receiver-transmitter, case removed, bottom view of panel and chassis assembly.
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7. Controls, Instruments, and Connectors
(fig. 8)

All operating controls, built-in test instruments,
and external connectors appear on the front panel

of the receiver-transmitter. The following chart
lists the controls, instruments, and connectors and
indicates their functions. Note that the chart and
figure 8 apply equally tg all three receiver-trans-
mitters.

f L

REC ANT TRANS ANT
TUNE CH ORG CH ORG  coupLING
AUX REC ANT asv _METER

IREC TRANS RTE6/GR!

) m—

ORDER NG 18851 PHILA 497

POS. 2-1t
IF OFF RED

SEE CHART
© s ©

BTM-TM 289-11

Figure 8. Typical receiver-transmitter, panel controls and connectors.
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Control

Function

Control

Function

VOLUME (R-303)

SQUELCH (R-302
and S-303).

DIAL LIGHT
(OFF-ON)-RING
switch (S-302).

METER
(S-301)

switch

Adjusts the receiver phone and
high level audio output appear-
ing at the AUDIO connector.

Adjust the degree of the receiver
squelch or noise quieting. In
the maximum counterclockwise
direction of the knob, the
switeh is turned off and the
squelch or receiver noise quiet-
ing circuit is disabled, providing
no receiver quieting. In the
clockwise direction of rotation.
increasingly stronger . signals
are required to disable the
squelch and to restore the re-
ceiver audio amplifier circuits
to normal operation. For any
setting of the potentiometer, a
particular signal-plus-noise-to-

_ noise ratio is determined obelow
which the receiver audio output
is inoperative.

A three-position switch which is

spring loaded in the RING
position.
Position Function

OFF Turns off dial illuminat-
ing lamp on the front

panel and completes
the microphone input
circuit.

ON Turns on dial light and
completes the micro-
phone input circuit.

RING Breaks the microphone
input circuit. Turns
on a built-in' ringing
oscillator and energi-
zes the transmitter to
initiate the transmis-
sion of the ringing
signal. Turns on dial
light.

This 12-position switch connects
the panel-mounted meter and
associated circuits to various
test points in the receiver-trans-
mitter as follows:

Position Function

RF Connects the meter for
measuring r-f voltage
at transmitter antenna.

2 Connects the meter into

through one of several series-

11 parallel arrangements

of tube filaments to

check tube filament
continuity.

85V  Checks the 85-volt d-c
(direct-current) sup-
ply.

METER (M-301)

MCS (megacycle)
control.

TENTH MCS (ki-
locycle) control,

TR ANT TUNE
(C-14).

TRANS ANT
COUPLING (L-
23).

REC ANT TUNE
control (C-1A).

ANT connector

AUX REC ANT
connector.

POWER IN con-
nector.

AUDIO connectors

Detent channel
presetting levers

REC-TR CON-
TROL connector
(J-312).

1-ma (milliampere), 100-microvolt
meter is used in conjunction
with the METER switch des-
cribed above to provide an in-

" dication of transmitter power
output, to check the tube fila-
ments, and to check the 85-volt
supply. The scale is not cali-
brated but marked for normal
readings only.

Part of tuning mechanism which
tunes the receiver-transmitter.
A complete description is given
in paragraph 13.

Part of the tuning mechanism
which tunes the receiver-trans-
mitter. A complete description
of the function and operation of
this control is given in para-
graph 13.

An antenna trimmer capacitor ad-
justing assembly used to adjust
the transmitter antenna circuit.

Adjusts the inductive coupling
between the antenna circuit and
the transmitter power amplifier
circuit. i

A trimmer capacitor adjusting as-
sembly used to line up the re-
ceiver antenna circuit.

A small, pin-type coaxial con-
nector which routes the common
transmitter and receiver an-
tenna to contacts on the anten-
na switch-over relay in the set.

A binding post used to connect an
auxiliary receiver, if used, with
the antenna circuit of the re-
ceiver.

A 14-pin multiconnector which
serves to connect the external
plate and screen bias filament
and the relay voltages to the
receiver-transmitter circuits.

Two 10-pin multiconnectors ar-
ranged in parallel to bring the
receiver output and transmitter
audio input circuits to- the front
panel for connection to external
equipments such as the handset,
the microphone and the loud-
speaker.

Serve to preset one or two detent
channels for quick selection of
desired operating frequency.

A nine-pin multiconnector which
serves to make connection be-
tween the control circuits in the
receiver-transmitter and ex-
ternal components such as con-
trol boxes, junction boxes, etc.,
as required by a particular in-
stallation.

13



8. Additional Equipment Required

The following materials are not supplied as part
of the receiver-transmitters but are required for
their installation and operation : a microphone and
headset or a handset with a push-to-talk button, a
loudspeaker (optional), an antenna with mounting
components and hardware, a source of plate screen
filament and relay power, suitable control boxes,
mounting facilities, connecting cables, and a set
of spare parts. The number and type of com-
ponents necessary to complete a working installa-
tion differ from one installation to another depend-
ing on the complexity of the system. The ma-
terials normally supplied for a typical installation
of Radio Set AN/VRC-8 are given below :

a. Receiver-Transmitter RT-66/GRC.

b. Power Supply PP-109/GR or Power Supply
PP-112/GR, depending on whether the vehicular
storage battery voltage is 12 of 24 volts, respec-
tively.

c. Equipment mount, Mounting MT-299/GR.

d. Vehicular antenna components, as follows :
(1) Mast Base AB-15/GR.
(2) Mast Section AB-116-A.
(3) Mast Section AB-117-A.
(4) Mast Section AB-118-A.

e. Interphone operation Control
Boxes C-375/VRC, the number depending on the
number of monitoring positions required.

f. Remote control equipment (optional), Con-
trol Group AN/GRA-6, as follows : Local Control
C-434/GRC and Remote Control C-433/GRC.
These units provide for remote control of the
equipment over a distance of not more than 2 mi-
les of telephone wire. Also included in the group
are Handset H-33/PT, Bag CW-189/GR, and a set
of dry batteries. If remote control of the equip-
ment is not desired, this control group is not
needed.

g. RF Cable Assembly CG-530/U (4 feet, 2
inches).
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h. Special Purpose Cable Assembly CX-1211/
U.

i. Connector and bond fiut (Appleton Electric
Co. Nos. 61007 and BL-50, or equal).

j. Case CY-684/GR.

k. Adapters UG-273/U and UG-306/U.

1. Bag CW-206/GR.

m. Technical manual TM 11-286.

n. Special Purpose Cable WM-46,/U (10 feet).

o. A set of mounting hardware and other in-
stallation accessories are provided in the installa-
tion Kkit.

9. Spare Parts

The following running spare parts are supplied
with each receiver-transmitter :

2 tubes, electron, type 1A3.
2 tubes, electron, type 1AE4,
4 tubes, electron, type 11L4.
4 tubes, electron, type 1R5.
1 tube, electron, type 1S5.

4 tubes, electron, type 1U4.
3 tubes, electron, type 2E24.
1 tube, electron, type 3A4.

5 tubes, electron, type 3A5.
2 tubes, electron, type 3B4.
6 tubes, electron, type 3Q4.
2 tubes, electron, type 6AKS.

10. Miscellaneous Accessory Equipment

The following materials and tools are supplied
with each receiver-transmitter :

a. Allen wrenches No. 116 (#6), 332 (#10),
564 (#8) (fig. 5). :

b. Tube puller (fig. 4).
,c. Shorting bar (fig. 36) E-74.
/d. Circuit label (fig. 5).



CHAPTER 2
THEORY OF RECEIVER-TRANSMITTER

11. General

The signal path of a typical Receiver-Transmit-
ter RT-66/GRC, RT-67/GRC, or RT-68/GRC is
shown in figure 9. This block diagram applies
equally to all three receiver-transmitters.  Com-
plete schematic diagrams of the equipments are
shown.in figures 53, 54, and 55. The block dia-
gram shows that the equipment consists of a se-
parate transmitter circuit and a separate receiver
circuit. The two circuits use a common antenna,
a crystal oscillator, a harmonic generator, a set of
control relays, and a common tuning control ar-
rangement. Normally, the receiver is operative
while the transmitter is in a stand-by or inoper-
ative condition. When the microphone button is
closed or when a switch on a control unit assosi-
ated with the equipment in a given installation is
operated to the required position, the receiver is
effectively turned off and the transmitter is turned
on. This function is accomplished when the ground
return to the relay circuits is completed. The
function of the transmitter is to convert speech
signals from an external microphone, an amplifier,
a telephone line, or another suitable a-f (audio-
frequency) source into an f-m carrier signal. This
is accomplished by causing the a-f signals to shift
the frequency of an r-f oscillator, the output of
which is mixed with a fixed r-f frequency, to ob-
tain the desired carrier frequency. The resultant
modulated carrier frequency is transmitted over
the air. The function of the receiver is to accept
f-m carrier signals and to convert them into the
originally transmitted audio signals. The frequen-
cy range of the receiver-transmitter depends on
the particular set involved (fig. 2). The range of
the receiver-transmitter is divided into a number
of preset 100-kc channels. Optionally, continuous-
ly variable tuning may be used. In addition to
the main receiver and transmitter circuits, auxi-
liary circuits are provided. These include a ring-
ing oscillator for the purpose of transmitting a
1,600-cycle call signal. Test circuits are also in-
cluded to permit rapid spot checking of key recei-
ver and transmitter circuits. The frequency con-
version process for both the transmitter and the
receiver is discussed briefly in paragraph 12. Pa-
ragraph 13 discusses the tuning arrangement pro-
vided for selecting the desired operating frequen-
cy. Paragraph 14 describes the control circuits
which are common to the transmitter and to the
receiver. Paragraphs 15 through 18 constitute a

discussion of the block diagrams of the transmitter,
the receiver, the ringer, the test circuit, and the
afc (automatic frequency controls). The remain-
ing paragraphs of this chapter constitute a stage-
by-stage analysis of the equipment circuits.

12. Transmitter Carrier Frequency and

Receiver 1-f Generation
(fig. 9)

As shown on the block diagram (fig. 9), three
oscillators serve to produce the transmitting car-
rier frequencies and the two intermediate frequen-
cies of the receiver. Two of these are continuous-
ly variable, and one is adjustable in 1-mec steps.
The transmitter and receiver are tuned to the sa-
me frequency at all times. The tuning arran-
gement (par. 13) coordinates the tuning of these
three oscillators with one another and with the
signal paths.

Table I. Receiver-Transmitter Crystal Frequenciesf

Crystal frequencies (kc)

Crystal position No.
RT.66 /GRC RT-67/GRC RT-68/GRC
3 S PP RORPPIt 8,387.500
2t 7,775.000 7,516.666 8,637.500
E SN 8,275.000 7,850.000 8,887.500
T 8,183.333 6,091.666
s T 8,715 C00 8,5616.666 6,258.333
R 8,850.000 6,425.000
Teeerriannnnanas 6,183.333 6,887.500 6,591.666
T A P 6,758.333
e TN 6,516.666 7,137.500 6,925,000
B P eee| 17,387.000 7,091.666
i 6,850.000 7,637.600 6,258.333
2 e 7,887.500 7,425.000
I T 7,183.333 8,137.500 7,591.666
14, iiiiiiinnnnns 7,616.666 8,387.500 7,758.333
2 [l P 7,925.000
16 iiiiineeanes [oevennsncenaens [tereeeannanneas 8,091.666
17 iiiiiniiines decrennnsseeenes [orerennnannnes 8,258.333

Note. Crystal position number increases in clockwise ro-

tation of S-1.
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a. Crystal Oscillator-Harmonic Generator and

Harmonic Amplifiers V-3 through V-5. The com-

mon crystal oscillator-harmonic generator and first
harmonic amplifiers V-3 through V-4 serve, in
conjunction with the received signal, to provide
the variable first i.f., between 4.45 and 5.45 mec.
They also serve with the second harmonic ampli-
fier and in conjuction with the variable transmitter
oscillator, V-104, to provide the transmitting car-
rier frequency. Crystal oscillator V-3 is tunable
in 1-mc steps by the selection of crystals. Table
I shows the erystal frequencies used in each of
the three receiver-transmitters. The frequency
generated by the crystal oscillator remains fixed
for each group of 10 adjacent channels.- The out-
put of the erystal oscillator-harmonic generator,
V-3, is fed to the first harmonic amplifier circuit,
V-4. The harmonic amplifier is tuned by a sec-
tion of capacitor C-17 to select that harmonic of
the crystal oscillator output which is below the
nominal receiver-transmitter frequency by the
amount of the variable if.,, that is, by a frequency
within the band of 4.45 and 5.45 mc. The output
of the first harmonic amplifier, V-4, is fed over
one path to receiver mixer V-2, where, during re-
ception of a signal, the variable first i.f. (between
445 and 5.45 mc) is produced. Another path ap-
plies the output to the second harmonic amplifier,
V-5, where it is amplified except for part of the

band in Receiver-Transmitter RT-68/GRC where

the stage acts as a doubler. The output of V-5
is applied to the transmitter mixer V-6, where,
during transmission, it is combined with the out-
put of transmitter oscillator V-104A to produce
the desired transmission frequency. First har-
monic amplifier frequencies are given in table IIL.

b. Transmitter Oscillator V-104A. The vari-
able transmitter oscillator, V-104A, serves in con-
junction with the crystal. oscillator-harmonic ge-
nerator (subpar. a above) to provide the trans-
mitter carrier frequency. It is tunable over a
range of frequencies between 4.45 and 5.45 mc by
séction C of variable capacitor C-101. -For any
setting of this capacitor, the transmitter reactance
modulator (V-105 and V-106) shifts the frequency
of transmitter oscillator V-104A at the rate of the
speech signals from the microphone. The f-m
output of transmitter oscillator V-104A is applied
to transmitter mixer V-6 where, together with the
output of the second harmonic amphfler V-5, the
transmission frequency is produced. The tuning
adjustment of capacitor C-101C is coordinated,
through the tuning mechanism, with the tuning
of the crystal oscillator-harmonic generator, V-3,
so that the sum of the frequencies produced by

these two oscillators is equal to the desired trans-

mission frequency. To have the frequency of
transmission and reception the same, the transmit-

ter oscillator is placed under the control of the
receiver oscillator and discriminator circuits.

c. Receiver Oscillator V-101. Variable recei-
ver oscillator V-101 is tuned, in either 100-kc steps
or by continuous variation, over the frequency
range between 3.05 and 4.05 mc by section B of
variable capacitor C-101. The output of the os-
cillator is applied to the receiver second mixer
stage, V-109, where, together with the signal out-
put of the variable if. amplifier, it produces the
receiver fixed i.f. of 1.4 me.

Table II. First Harmonic Amplifier V-4 Frequencies.

MCS con-
. Output Crystal
Receiver-transmitter trol fre- frequency harmonic
duency {mc) used
(mc)
20 15.55 2d
21 16.55 2d
22 17.55 2d
RT-66/GRC ......... 23 18.55 3d
24 19.55 3d
25 20.55 3d
26 21.55 3d
Common .........oeeues 27 22.55 3d
28 23.55 3d
29 24.55 3d
30 25.55 3d
31 26.55 3d
32 27.55 4th
RT-67/GRC ............ 33 928.55 4th
34 29.55 4th.
35 30.55 4th
36 31.55 4th
37 32.55 4th
Common .........oeeens 38 33.55 4th
39 34.55 4th
40 35.55 4th
41 36.55 6th
42 37.55 6th
43 38.55 6th
44 39.55 6th
45 40.55 6th
RT-68/GRC  ......... 46 41.55 6th
47 42.55 6th
48 43.55 6th
49 44.55 6th
50 45.55 6th
51 46.55 6th
52 47.55 6th
53 48.55 6th
54 49.55 6th
17



13. Tuning Arrangement
(figs. 10, 11 and 12)

a. General. The receiver-transmitter is tuned
to the desired operating frequency by means of
two tuning controls, MCS and TENTH MCS, on
the front panel (fig. 1). These controls, associ-
ated with each other through a gear drive mecha-
nism mounted on the back of the panel, operate on
the decade principle to tune the receiver-trans-
mitter in either 1-mec or 100-kc steps or by con-
tinuous variation. The left-hand MCS control tu-
nes the set in 10-channel (1-mc) steps. The dial
associated with that control is calibrated in inter-
vals of 1-me (fig. 12) and the dial numbers read
directly in me. Within each me range set up by
the MCS control, the right-hand TENTH MCS
control tunes the set either in steps of 100 ke,
corresponding to an individual channel, or con-

Table II1.

1

tinuously. The dial associated with that control
is numbered in tenths of an me and has subdivi-
sion markings at 25-kc intervals (fig. 12). The
frequency to which the set is tuned is obtained
by taking the number shown in the MCS control
window as an integer and the number shown in
the TENTH MCS control as a tenths digit. Thus,
with the MCS control set to 32 and the THENTH
MCS control set to. 9, the set is tuned to a fre-
quency of 32.9 me. The channel number to which
the set is tuned is the frequency in me¢ multiplied
by 10. In the above example, the channel number
is 329.

b. Tuned Circuits. The tuning arrangement
controls the settings of ganged capacitors, C-1,
C-101, C-74, and C-17A, which, in turn, determine
the frequency settings of the receiver-transmitter
cireuits as tabulated below.

Tuned Circuits.

Adjustment item Receiver-transmitter circuit controlled

Frequency range (mc) Type of control

Receiver r-f amplifier V-1 (T-2)
Receiver-antenna circuit (T-1)
Transmitter mixer V-6 (T-6)

Capacitor C-1

(T-7)
Transmitter driver V-9 and V-10 (T-8)
Transmitter power amplifier V-11

Capacitor C-17

Receiver oscillator V-101 (T-101)
Receiver first mixer V-2 (T-107)

Capacitor C-101

V-109 (T-108 and T-109)
Transmitter oscillator V-103 (T-103)

Capacitor C-74 Transmitter antenna tuning

Transmitter r-f amplifiers V-7 and V-8

Harmonic generator-harmonic amplifier
V-3, V-4, and V-5 (T-3, T-4, and T-5)

Variable i-f amplifier V-107, V-108, and

20 to 27.9 for RT-66/GRC Continuously variable
or or variable in .1-me

27 to 38.9 for RT-67/GRC or in 1.0-me steps.
or

38 to 54.9 for RT-68/GRC

15.55 to 22.45 for RT-66/GRC | Variable in 1.0-me
or steps.

22.55 to 33.45 for RT-67/GRC
or

33.55 to 49.45 for RT-68/GRC

Continuously variable

3.05 to 4.05

4.45 to 5.45 or variable in .1-me
steps.

4.45 to 5.45

4.45 to 5.45 ,

20 to 27.9 for RT-66/GRC
or

27 to 38.9 for RT-67/GRC
or L.

38 to 54.9 for RT-68/GRC

Continuously variable

c. Mechanical Coupling and Gearing Arrang-
ement. The panel-mounted dial-drive assembly
couples the MCS and TENTH MCS controls to
each other, to the geared variable gang capacitor
shafts, to the shaft of the crystal switch in the
crystal assembly unit, and to the transmitter an-
tenna tuning cam (figs. 10 and 11).
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(1) Gears within the dial-drive. mechanism -
couple the dial drives to three driving shafts
which extend into the interior of ‘the set.
These shafts are joined in turn by toothed
crown couplings and flexible shafts (bel-
lows) to the shafts of variable gang capa-
citors C-1, C17, and C-101.




e

(2) Each of the variable capacitor shafts is
equipped with a set of gears. The gears
on the front ends of capacitors C-1 and
C-101 are coupled through each other and
to gears on capacitor C-17. Gears in the
back of capacitors C-1 and C-101 are
coupled through a rigid ‘coupling to the
shaft of crystal switch S-1 in the crystal
assembly unit.

(3) The gear reduction ratio and the gearing
arrangement (gears on the capacitors and
within the dial-drive mechanism) are such
that every time the MCS control is rotated
from one step to the next, the crystal switch
shifts the number of steps required to in-
troduce into the circuit the crystal, associ-
ated with the particular dial frequency. In
addition, the plates of capacitor C-17 are
rotated by an amount which corresponds to
a change of tuning by 1 me. Capacitor
C-101 is not rotated when the MCS control
is turned.

(4) For every step of rotation of the TENTH
MCS control, capacitor C-101 is rotated
by an amount corresponding to .1 me and
capacitor C-1 is likewise rotated over an
interval corresponding to .1 me. The crys-
tal switch and capacitor C-17 are not rotated
when the TENTH MCS control is turned.

CAM FOLLOWER
EWS

CAM ADJUSTING SCR|
\ P>
€A

on the detent channels.

(5) The positioning of r-f tuning capacitor C-1
and of the transmitter antenna tuning cam
depends on the settings of both the MCS
and the TENTH MCS controls. Capacitor
C-101 is rotated by the TENTH MCS con-
trol only. Capacitor C-17 and crystal
switch S-1 are rotated by the MCS control
only.

d. Continuously Variable Tuning. The gear-
drive assembly is arranged so that by returning
the TENTH MCS control to a stop at its extreme
counterclockwise position, the detent mechanism
may be removed and continuously variable tuning
may be obtained. This arrangement permits the
reception of signals at frequencies other than those
By turning the TENTH
MCS control to its extreme clockwise position, the
detent action may be restored.

e. Adjustment. The gear-drive assembly is a
carefully designed assembly. It is not advisable
to make any internal adjustments in the field.
When difficulties with that mechanism are encoun-
tered, the whole unit should be replaced. By re-
moving the knob and the dial plate cover on the
front panel of the equipment, access is obtained
to the detent screws (fig. 12) which may be ad-

. justed to provide proper detent action. This ap-

plies to the TENTH MCS control only. The as-
sembly is waterproofed by gasket covers, which
screw on to the front panel, and by fittings on
the control shaft.

C-1a RECEIVER ANTENNA TRIMMER
(FRONT PANEL ADJUST)

ll

MEGACYCLE DIAL
(CAM DPERATED)

C-74 TRANSMITTER. ANTENNA TUNE
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|
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O O
° ©
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" L 3
O. -
B0
0
0
0
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Figure 10. Typical receiver-transmitter, tuning arrangement, functional diagram.
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Figure 12. Front panel dial plate removed and preselector mechanism disassemblad.

f. Number of Detent Settings. The number
of detent settings of the MCS dial for each of the
three receiver-transmitters corresponds to the
number of 1-me intervals included in the frequen-
cy band covered by that receiver-transmitter, as
follows :

Receiver-Transmitter RT-66/GRC - 8 detent
positions.

Receiver-Transmitter RT-67/GRC - 12 detent
positions.

Receiver-Transmitter RT-68/GRC - 17 detent
positions.

Except for the number of detent positions for
the MCS control, the differential gears and the
detent mechanism built into the gear-drive assem-
bly is standardized for all three sets. However,
the portion of the gear-drive assembly associated

with the TENTH MCS control and the number of
detent positions (10) for that control are the same
for all three sets.

g. Preselection of Detented Channels. A pre-
selecting mechanism (fig. 12) is associated with
each of the two controls (MCS and TENTH MCS).
Each consists of two levers, with serrated faces,
which fit over the dial shaft and are held in place
by the large screw holding the knob in place.
Two stops are provided at the top of the dial cover
plate. By slightly releasing the knob that holds
the screw, the two levers can be set at any angle
with respect to each other and with respect to the
dial. One lever is painted green and the other
red. When the dial is rotated and reaches the
desired channel, the lever hits the stop and the
dial comes to rest in the detent for which the lever
was adjusted. The serrations on the levers prev-
ent slippage. Thus the dial can be turned quickly
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to the desired preselected channel and stopped
there. This arrangement is useful under oper-
ating conditions involving poor visibility of re-
quiring speedy selection of either of two chan-
nels. The stop arrangement can be released and
the dial permitted to rotate past the stop point by
lifting and turning the stops.

h. Antenna Trimming Mechanism (figs. 10
and 11). The transmitter antenna tuning trimmer
capacitor, C-74, requires a different setting for
each tuning adjustment of the set. The trimmer
setting also depends on the antenna installation.

Accordingly, a cam made up of a number of links

(fig. 10) corresponding to the number of me set-
tings for the particular receiver-transmitter is as-
sociated with the tuning controls. As the MCS
or TENTH MCS control is rotated, this cam rotates
and imparts motion to a follower. The follower
imparts motion to a gear drive which rotates the
antenna tuning capacitor C-74. The curvature of
the cam may be adjusted by a screw driver from
the front panel TR ANT TUNE control. This
control is covered by a waterproof cap which,
when removed, exposes a wrench that is slotted
for screw driver operation. This wrench (spring
loaded) lines up with a cam-adjusting screw at
each setting of the MCS control when the TENTH
MCS control is at 0. In addition, there is an ad-
justing screw at the highest detent of each re-
ceiver-transmitter (27.9 me, 38.9 mc, and 54.9 mc).
By adjusting this screw, the amount of rotation
of antenna trimming capacitor C-74 may be de-
termined. In a given receiver-transmitter, this
adjustment need be made only when the antenna
is initially installed or when the antenna is chan-
ged, since the prime purpose of the arrangement
is to insure proper matching between the antenna
and the antenna output circuits. The adjustments
are made for a maximum reading on the front
panel r-f meter."

14, Receiver-Transmitter Control Circuits
(fig. 3)

The function of energizing the transmitter and
de-energizing the receiver, or vice versa, is ac-
complished by a control consisting of the parallel
arrangement of three relays, O-1, 0-301, and
0-101. Normally, when the receiver-transmitter
is in the stand-by or receiving condition, these
relays are de-energized. When the operator clo-
ses the microphone push-to-talk button, or oper-
ates the DIAL LIGHT (ON-OFF)-RING switch
on the front panel to RING, ground return to
these relays is made, and the relays become ener-
gized with the following results :

a. The common antenna is switched from the
receiver to the transmitter antenna circuits.
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b. Filament power is applied to all transmitter
stages.

c¢. Ground return is completed to the external
power supply to energize that supply to provide
the voltage required by the transmitter.

d. Plate, screen, and bias potentials are applied
to the transmitter tubes and removed from the
r-f stage of the receiver.

e. The input to the receiver audio circuits is
switched to obtain sidetone level reduction.

15. Transmitter Circuits, Block Diagram
(fig. 9)

The transmitter circuits include a microphone
input transformer, T-106, a reactance modulator,
V-105 and V-106, a transmitter oscillator, V-104A,
the common crystal oscillator-harmonie generator,
V-3, the transmitter harmonic amplifiers, V-4 and
V-5, a mixer stage, V-6, and r-f stage, V-7 and
V-8 in parallel, a driver stage, V-9 and V-10 in
parallel, and the power amplifier stage, V-11, the
transmitter antenna circuit, and the common re-
ceiver-transmitter antenna. :

a. Transmitter Signal Path. Voice signals
from an external source are applied through mi-
crophone transformer T-106 to the input of the
transmitter reactance modulator. Under control
of the audio signals, the reactance modulator cau-
ses the frequency generated by the transmitter.
oscillator (section A of V-104) to vary up or down
in accordance with the amplitude and frequency
of audio signals. Modulation is represented by a
shift in the frequency generated by the transmitter
oscillator and ultimately by a corresponding shift
of the overall carrier frequency. The output of
oscillator V-104A and the output of harmonic am-
plifier V-5 are combined in the transmitter mixer
stage, V-6. A tuned circuit, using section F of
tuning capacitor C-1, selects the desired sum fre-
quency at the output of the transmitter mixer and
applies it to the transmitter r-f amplifier stage,
V-7 and V-8. The output of this stage is tuned
to resonance at the carrier frequency by capacitor
C-1, section H of the main r-f tuning capacitor.
Further amplification is provided by transmitter
driver stage V-9 and V-10 using section J of the
r-f tuning capacitor, C-1, and then by the trans-
mitter power amplifier stage, V-11. The am-
plified output is then routed through a tuned cir-
cuit to the antenna. The output circuit of the
power amplifier uses section M of the main tuning
capacitor, C-1, while the antenna circuit is tuned
to resonance by the TR ANT TUNE capacitor,
C-74.



b. Automatic Frequency Control.
pose of the afc circuit is to maintain a constant
transmitter oscillator carrier frequency. The out-
put of the transmitter oscillator, V-104A, is picked
up by the variable if. stages in the receiver
through stray coupling and fed to the rest of the
receiver circuit. If the difference between the.
receiver oscillator frequency (used as the stan-
dard) and the transmitter oscillator frequency _
varies from the fixed if. frequency, a voltage is
developed in the discriminator circuit. This vol-
tage is used as the afc voltage and is fed to trans- -
mitter reactance tubes, V-105 and V-106. The
transmitter reactance stage then corrects the trans- -
mitter oscillator frequency. The time constant of
the afc circuit from the discriminator is such that-
normal modulation of the if. does not appear in
the afe voltage.

c. Sidetone. Sidetone voltage is obtained from
the transmitter oscillator, V-104A. This voltage
is picked up by the variable i-f stages through a
stray coupling and fed through the rest of the
receiver circuit to the AUDIO output connector.

d. Ringer Circuit. A ringer circuit, associated
with the transmitter, is energized when the DIAL
LIGHT (ON-OFF)-RING switch, S-302, is in the
RING position. This switch has the same func-
tion for the ringing circuit as the push-to-talk but-
ton of the microphone has for the transmitter,
since, in the RING position, that switch energizes
the control relays. In addition, it applies power
to the 1,600-cycle ringer oscillator, section B of
tube V-104. The output of the ringer oscillator
- is applied to the microphone transformer, T-106.
Signal transmission is accomplished as described
in a above for any other audio signal.

16. Receiver Circuits, Block Diagram
(fig. 9)

The receiver is of the double-conversion super-
heterodyne type arranged to receive f-m signals.
The term double conversion means that the in-
coming carrier signal beats with one local oscilla-
tor frequency to produce a first if. (between 4.45
and 5.45 mec) ; this frequency in turn beats with
another oscillator frequency to produce a second
if. (in this case 14 mc). The discriminator de-
modulates the second i-f signal and the a-f section
of the receiver amplifies the audio output of the
discriminator. The amplified output is supplied
to headphones, a loudspeaker, or other equipment.

a. Input Circuit. When the control relays are
in their normal or unenergized position, the an-
tenna is connected to the receiver circuits. Car-
rier signals from the antenna are developed in the

The pur- ‘
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antenna circuit, which is tuned by section B of
the receiver-transmitter, r-f tuning capacitor, C-1.
The signals selected are applied to the r-f amplifier
stage, V-1, the output of which is tuned by section
D of the receiver-transmitter, r-f tuning capacitor,
C-1. The amplified output of this stage is routed
to the receiver first mixer stage. In Receiver-
Transmitters RT-67/GRC and RT-68/GRC only,
the gain of the r-f amplifier stage V-1 is control-
led, particularly at high signal input levels, by a
d-c voltage fed back to it from the grid of the re-
ceiver first limiter stage, V-111.

b. First Mixer Stage V-2. This stage combines
the output of the harmonic amplifier, V-4, with
the amplified output of the first r-f amplifier sta-
ge, V-1, to produce the first if. in the range of
4.45 to 5.45 me. The frequency produced depends
on the setting of the TENTH MCS control (pars.
12 and 13). The crystal oscillator-harmonic ge-
nerator and first harmonic amplifier serve both
the transmitter and the receiver. Since the out-
put frequency of the first harmonic amplifier is
below that to which the receiver-transmitter is
tuned by a frequency between 4.45 and 5.45 mc
(depending on the setting of the tuning controls),
the first i-f band resulting from the mixing of the
incoming signal with the output of the first har-
monic amplifier is a band centered about the dif-
ference frequency. The plate circuit of mixer
stage V-2, located on the r-f chassis, is tuned by
section E of the variable, i-f tuning capacitor,
C-101.

c. Amplification of First I-f Signal. The dif-
ference frequency band at the output of the mixer
stage, V-2, is amplified in the two-stage tuned,
variable i-f amplifiers, V-107 and V-108. The va-
riable i-f amplifier stages are tuned by sections G,

J, and L of the variable, if tuning capacitor,
C-101.

d. Receiver Oscillator V-101. The free-run-
ning, self-excited oscillator, V-101, generates a fre-
quency between 3.05 and 4.05 mc depending on
the setting of section B of the variable, i-f tuning
capacitor, C-101. The frequency to which the os-
cillator is tuned is always 1.4 mé¢ below that to
which the variable i-f amplifier is tuned. Thus,
if the variable i-f amplifier is tuned to 5 mc, the
receiver oscillator is tuned to 5 minus 1.4, or 3.6,
mc. The oscillator is temperature-compensated
for high stability.

e. Receiver Second Mixer V-109. The output
of the variable i-f amplifier, a frequency between
4.45 and 5.45 mc, together with the output of re-
ceiver oscillator V-101, is combined in the receiver
second mixer, V-109. The frequency generated
by the oscillator subtracts from the first (vari-
able) i-f signals to produce a second i-f of 1.4 me.
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f. Fixed Second I-f Amplifier and Limiter.
The i-f of 1.4 me is again amplified by a three-
stage, fixed tuned amplifier. The first stage, V-
110, is a conventional i-f amplifier ; the second and
third stages, V-111 and V-112, are also designed
to function as limiters to eliminate any amplitude
variations of the signal. Such amplitude vari-
ations represent noise and are undesirable.

Proper functioning of the discriminator, whieh.

follows the second limiter, requires that the level
of the applied signal be fairly uniform for vari-
ations in the level of the incoming signal. In Re-
ceiver-Transmitters RT-67/GRC and RT-68/GRC,
a portion of the input to the first limiter stage,
V-111, and a portion of the input to the second
limiter stage, V-112, are fed to the squelch circuit
to provide silencing action, as described in i be-
low and in paragraph 40. In Receiver-Transmit-
ter RT-66/GRC, however, a portion of the input
to the first fixed i-f stage, V-110, and a portion of
the input to the first limiter stage, V-111, are fed
to the squelch circuit. In Receiver-Transmitters
RT-67/GRC and RT-68/GRC only, a portion of
the d-c grid voltage developed in the grid circuit
of V-111, is also fed back to the grid circuit of the
r-f amplifier V-1, to cause the receiver gain cha-
racteristic to be more nearly similar from set to
set.

g. Discriminator. The output of the final lim-
iter stage, V-112, is applied to the discriminator,
V-113 and V-114, through T-113. The discrim-
inator is a tuned circuit using two type 1A3 diode
tubes as rectifiers. The term discriminator is
typical for f-m receivers and signifies a circuit
which corresponds to the detector in a-m (ampli-
tude-modulated) receivers. The discriminator
performs a function analogous to that of the a-m
detector in that it extracts the intelligence or
audio modulation from the incoming carrier signal.
Since, in frequency modulation, the intelligence
to be detected appears as variations in frequency
(that is, shifts of the carrier from a center fre-
quency) instead of amplitude variations, the dis-
criminator is a frequency sensitive, but not an
amplitude sensitive, device. Thus the discrim-
inator converts the variations from the center
frequency of the incoming signal into audio signals.

h. Audio Amplification. The a-f signals that
appear at the output of the discriminator are am-
plified in two separate audio amplifier circuits.

(1) One circuit is a two-stage audio amplifier,
V-115 and V-116, with gain adjustable by
means of the panel-mounted VOLUME
control, R-303. The output of the first
stage, V-115, is connected to pins A of each
of the AUDIO connectors, J-310 and J-311,
and to pin E of the REC-TR CONTROL
connector, J-312, and is used to provide
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enough volume to operate a headphone or
the earpiece of a handset. The output of
the final audio power amplifier stage, V-
116, is connected ta pins L of each of the
AUDIO connectors, J-310 and J-311, and
to pins F' and A of the REC-TR CONTROL,
J-312, and has sufficient output to drive a
loudspeaker.

(2) The other amplifier circuit, a one-stage am-
plifier, V-102, serves to provide an audio
output level for use in systems applications.
No panel adjustment of volume is provided.
However, an internal potentiometer, R-103,
provides screw driver adjustment of the
gain of the amplifier for the required level.
The output of this stage is connected to pin
B of REC-TR CONTROL connector J-312.

i. Squelch Oscillator V-103. It is characteris-
tic of very sensitive receivers that, in the absence
of signal, a rushing noise is heard in the receiver
phones or the loudspeaker. The noise is the result
of thermal agitation in the vacuum tubes and re-
ceiver components and of external electrical dis-
turbances. A squelch circuit is used to suppress
this noise during no-signal intervals. In Recei-
ver-Transmitters RT-66/GRC, RT-67/GRC and
RT-68/GRC, the squelch circuit consists of a car-
rier-switched, 20-kc (approximately) oscillator
and a diode rectifier, V-103. Squelch action is
adjustable by means of the panel-mounted
SQUELCH control, R-302. The squelch circuit
can be disabled for test purposes or for reception
of very weak or fading signals by turning the
SQUELCH control to the OFF position.

17. Test Circuits

A number of check points, to facilitate testing
and alinement of the receiver-transmitter circuits,
are described in the following paragraphs.

a. Meter and Test Switch. The 12-position,
panel-mounted METER switch, S-301, connects
the meter and arranges the meter circuits as re-
quired for determining the continuity of the fil-
ament circuit, the voltage at the 85-volt circuit,
and the transmitter power output.

b. Receiver Test Socket X-200. Pins on octal
socket X-200 on the if. chassis of the receiver-
transmitter are connected to pertinent receiver
test and adjustment points such as the discrim-
inator output, the second limiter input, etc. Rapid
spot checking at the test socket, X-200, of key re-
ceiver circuits for test and alinement purposes is
made possible without disassembling the panel and
chassis assembly. '

c. E Test Points. Certain key circuits of the
receiver and transmitter that are not picked up



by test socket X-200 or by the METER switch, are
wired to feedthrough and stand-off terminals
within the set, permitting rapid measurement of
signal voltages and levels at these points. The
receiver first mixer input and the input to the
first harmonic amplifier and some of the trans-
mitter r-f stages are examples of circuits picked
up by E points (figs. 53 through 55). A 4-prong
socket, J-3, on the r-f chassis (fig. 5) provides test
points for the final stages of the transmitter.

18. Stage Analysis

Detailed descriptions of the stages of Receiver-
Transmitter RT-67/GRC are given in paragraphs
19 through 43.  These descriptions apply also to
Receiver-Transmitters RT-66/GRC and RT-68/
GRC. Paragraph 46 covers differences among the
three receiver-transmitters. Schematics for the
three sets are given in figures 53, 54, and 55. The
differences consist essentially in values of parts in
the r-f, transmitter power amplifier and receiver
squelch circuits, the use of damping resistors, neu-
tralization in the tuned circuits of the r-f stages,
and in the arrangement of the crystal oscillator-
harmonic generator, the harmonic amplifier, and
the squelch circuits. ‘

19. Microphone Input Circuit
(fig. 13)

a. Three parallel input connections are prov-
ided for the carbon button of the microphone or
some other source of audio modulation to be trans-
mitted. One connection is at terminals C and D
(ground) of REC-TR CONTROL connector J-312
and the other two at terminals C and E (ground)
of each of the AUDIO connectors, J-311 and J-310.
The microphone circuit extends through contacts
7 and 8 of the DIAL LIGHT (ON-OFF)-RING
switch, S-302, and through chassis connectors P-
306 and J-106 (terminals 12) to the 150-ohm pri-
mary winding (terminals 6-7) of microphone trans-
former T-106. The ground return path for the
audio signals is completed through bypass capa-
citor C-144A. The output of the 1,600-cps (cycle-
per-second) oscillator (par. 28) is fed to the other
primary winding (terminals 4-5) of microphone
transformer T-106.

b. D-c voltage for energizing the carbon button
of the microphone is applied from an external
6.3-volt source to terminals N and D (ground) of
POWER IN connector J-309. - The microphone
d-c supply circuit extends from terminal N of J-

309, through terminals 13 of i-f chassis connectors

P-306 and J-106, over the normally open contact

pair 5-4 of control relay 0-101 (par. 41), and
through filter choke L-137 to terminal 7 of T-106.
Choke L-137 and capacitors C-144A and C-301
serve to filter a-c ripple and vibrator hash from
the power supply. Resistor R-130 and choke L-
137 act as a voltage divider to provide the proper
voltage to the microphone circuit.

c. Contacts 5-4 of relay O-101 (par. 41) close
and apply microphone energizing voltage when
the microphone push-to-talk button is closed, or
when some other external circuit arrangement
completes the ground return for the coil of relay
0-101. The signal voltage developed across win-
ding 6-7 or 4-5 of T-106 is induced into secondary
winding 1-2-3 for application to the reactance
modulator, V-105 and V-106 (par. 21).

20. Transmitter Oscillator V-104A
(fig. 13)

a. The self-excited 4.45- to 5.45-mc oscillator
uses one section of the twin-triode tube type 3AS5,
V-104A, in a modified Hartley circuit. Plate coil
1.-109 and grid coil L-110 form the conventional
Hartley inductive voltage-dividing circuit. The
grid (pin 5) is coupled through capacitor C-129
to the oscillator tank circuit. R-114 establishes
the d-¢ return path for the grid and provides self-
bias for operation of the oscillator triode. Re-
generative feedback from plate to grid, necessary
to sustain oscillations, is provided by induction
from plate coil L-109 to grid coil I.-110.

b. The nominal or center frequency generated
by the oscillator is determined by the tuning of
the parallel resonant circuit, consisting of coils
1-109 and L-110, capacitor C-101C (controlled by
the TENTH MCS control), shunt and series pad-
ding capacitors C-124 and C-123, respectively, and
trimmer capacitor C-101D. The padder capacitors
serve to facilitate tracking of the oscillator with
the tuned circuit of the receiver variable i-f am-
plifier. The center frequency is set during alin-
ement by the adjustment of the variable trimmer
capacitor, C-101D, and of the inductance of coils
1.-109 and L-110 while no audio signal is present
in the circuit.

c¢. The tuned plate circuit of the oscillator is
shunted by the series arangement of resistor R-
115, blocking capacitor C-130, and coils L-112 and
L-113 in parallel. The two coils are the primary
windings of the powdered iron core transformer
in T-104, which links the oscillator with the react-
ance modulator. For a particular setting of the
i-f tuning capacitor, C-101 (selected during oper-
ation by means of the TENTH MCS control), the
frequency of oscillations is determined by the total
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instantaneous inductive reactance of the oscillator
tank circuit. However, coils 1.-112 and 1.-113 con-
tribute to the oscillator tuning. Paragraph 21 ex-
plains how coils L-112 and L-113 are made to
affect the oscillator frequency in proportion to the
a-f signal.

d. The series arrangement of capacitors C-125
and C-126 acts as a voltage divider across the re-
sonant circuit of the oscillator. A portion of the
oscillator output, taken at the junction of these
two capacitors, is fed through interchassis coaxial
connectors J-102 and P-2 for application to the
transmitter mixer stage, V-6.

e. Plate voltage is fed from the external 85-
volt supply through contacts 8-9 (normally open)
of relay O-101, filter choke L-111, and plate coil
L-109 to the plate (pin 6) of V-104A. Capacitors
C-127 and C-128 bypass the d-c plate supply for
r-f voltages. Refer to paragraph 44 for filament
circuit arrangements.

f. Most of the components in the tuned circuit
" of the oscillator are inclosed. The assembly is
identified on the schematic diagram as T-103.
Included in the assembly are tuning coils L-109
and L-110, shunt padder C-124, voltage-divider
capacitors C-125 and C-126, plate supply choke
1.-111, and bypass capacitor C 127. 'The iron slug
for ad;ustmg L-109 and 1.-110 is accessible through
the cover of T-103.

21. Modulation
(fig. 13)

a. Frequency modulation causes the center or

carrier frequency of the transmitter oscillator

(par. 20) to be shifted in frequency in proportion
to the amplitude of the audio signals to be trans-
mitted. The amplitude variations of the audio
signals become changes or deviations in the fre-
quency of the carrier from center value,“while the
frequency of the audio signals becomes the rate
with which the frequency of the carrier changes.

b. In the receiver-transmitter, the modulation
process makes use of the fact that when a current
flowing through a circuit leads or lags the voltage
across it, the effect is the same as if a capacity or
an inductance were connected across the circuit.

c. Two vacuum tubes, V-105 and V-106, each
a tube type 1R5, are connected as a balanced reac-
tance tube modulator (fig. 13). Two parallel
primary windings, I-112 and L-113, of the iron
core transformer in T-104 are connected across the
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plate tank circuit of the oscillator. These win-
dings are self-resonant at about 2 me. Since the
oscillator frequencies are much higher than 2 me,
the oscillator current flowing through these coils
sees a capacitive reactance and thus leads the
oscillator tank voltage by 90°. The voltages de-
veloped by induction across the two halves of the
secondary winding of the transformer are 180° out
of phase with respect to each other, since the two
windings are connected in a series-opposing
relationship. The r-f voltages applied to the first
grids (pins 4) of V-105 and V-106 are 180° out of
phase with respect to each other, but equal in
magnitude. With no audio signals applied to the
second grids (pins 6) of V-105 and V-106, the
transconductances of the tubes are set a certain
design (initial condition) values. Therefore, the
amplified plate voltage of the two tubes (resulting
from the first grid voltages) is such that one leads
the oscillator plate current by 90° while the other
lags the current by 90°. Thus, the reactance tube
plate currents flowing together through the os-
cillator tank circuit are equal in magnitude but
opposite in direction, and the resultant reactive
component is zero. The frequency generated by
the oscillator is determined entirely by the values
of capacity and inductance in the tank circuit, and
is the center frequency selected by the tuning
controls on the front panel.

d. Audio signals from microphone transformer
T-106 are applied through capacitors C-145 and
C-142, to the second grids (pins 6) of V-105 and
V-106 180° out of phase with respect to each other.

" During one half-cycle excursion of the audio volt-

age, the transconductance of one tube is increased,
while that of the other is decreased. The direc-
tion (or sense) of the change is reversed during
the next half-cycle of the audio signal. The
amount of change in the transconductance is pro-
portional to the instantaneous amplitude of the
applied audio signals. Since the leading current
component of one tube is no longer equal to the
lagging current component of the other tube, the
combined plate currents of the two tubes have a
resultant current either leading of lagging the
oscillator voltage by less than 90°. Thus, in flow-
ing through the oscillator plate tank circuit, the
effect is as if a reactance (capacity or inductance)
were placed across the resonant circuit. The tank
circuit is detuned, and the frequency generated
by the oscillator is varied proportionally.

e. The relationships between the plate currents
from V-105 and V-106 and from the transmitter
oscillator section, V-104A, when no audio signal -
is present are shown in vector diagram A of figure
14. The corresponding relationships between
these plate currents during the two half-cycle ex-
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cursions of the audio signal are shown in vector
diagrams B and C of figure 14. In each diagram,
lines OA, OB, and OC represent the currents from
V-105, V-106, and the transmitter oscillator section
of V-104A respectively. Lines OE represent the
resultants obtained by vector subtraction of cur-
rents OA and OB. Lines OD represent the re-
sultant output currents. Phase angles ‘= repre-
sent the excursions of the resultants for particular
audio signal amplitudes.

f. Plate voltage for the reactance modulator
tubes is supplied through contacts 8 and 9 of relay
0-101 (when energized) from the external 85-volt
supply. The plate supply circuit includes filter
choke L-111, bypass capacitor C-127, and the plate
winding of the transmitter oscillator tuning coil,
- L-109. Sereen voltage is supplied through volt-
age-dropping resistors R-119 and R-120, which are
bypassed by capacitors C-133 and C-132, respect-
ively. The first grids (pins 4) are returned to
ground for dec through grid leak resistor R-117,
which is bypassed for rf by grid leak capacitor
C-131. Filament voltage is supplied over contacts
4 and 5 of relay 0-101 (when energized). Fil-
ament voltage-dropping resistor R-122 and current
limiting resistor R-123 are bypassed to ground for
rf by capacitors C-134 and C-135, respectively.

g. The balanced arrangement of the modulator,
with push-pull injection of the audio signal, serves
to provide a greater frequency deviation for a
given audio cycle excursion than is possible with
a single-ended arrangement. This is because,
during one half-cycle of the audio signal, one tube
provides decreasing capacitance and the other in-
creasing inductance. On _the next half-cycle, ca-
pacitance increases and inductance decreases.

h. Resistors R-116 and R-118 are part of a filter
in the afe circuit. The afc circuit is for the pur-
pose of compensating for any tendenecy on the part
of the transmitter oscillator to drift from its center
frequency. This is described in paragraph 36f
(3). .

22. Crystal Oscillator-harmonic
Generator V-3
(fig. 15)

a. General. The crystal oscillator-harmonic
generator uses a twin-triode 3A5 tube, V-3. One
triode section (pins 1 through 4) is used as a
crystal oscillator of the untuned grid, grounded
plate type. The second triode section (pins 4
through 7) is used as a tuned harmonic generator.
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b.
1)

(2)

C.

Crystal Oscillator (fig. 15).

The plate (pin 2) of V-3 is placed at ground
potential for rf by bypass capacitor C-11.
Regenerative feedback from the plate fil-
ament circuit to the grid (pin 3), necessary
to sustain oscillations, is established through
capacitor C-12. The combination of fil-
ament chokes L-4 and L-5 and . capacitor
C-13 is resonant at a frequency below the
oscillator frequency. Since this -circuit
shows a capacitive reactance to the oscil-
lator frequencies, it provides a 90° phase
shift to the plate filament current. The
additional 90° phase shift provided by ca-
pacitor C-12 brings the total phase shift in
the plate-to-grid feedback to the required
180°. The amount of feedback is determ-
ined by the voltage divider action of C-12
and C-13. The oscillator frequency is de-
termined by the crystal connected across
C-12 and C-13, between grid (pin 3) and
ground. The oscillator generates the fun-
damental crystal frequency and a number
of harmonics.

The number of crystals used in each of the
three sets is determined by the number of
1-mc intervals included in the frequency
range covered by the sets. The crystals
and the crystal selector switch are assem-
bled in the crystal switch unit, S-1. The
switch shaft is coupled mechanically to the
shaft of the MCS control and capacitor
C-17, which is used to tune the harmonic
generator and harmonic amplifier circuits.

Harmonic Generator.

(1) The crystal oscillator output is taken across

load resistor R-13 in the grid return cir-
cuit and applied directly to the grid of the
harmonic generator triode. The plate cir-
cuit of the harmonic generator is tuned to
resonance, at a harmonic of the crystal
frequency, by the parallel circuit consisting
of coil L-6 and section A of the harmonic
generator and harmonic amplifier ganged
tuning capacitor C-17. The resonant cir-
cuit is returned to ground through bypass
capacitor C-19. Padder capacitor C-15 and
variable trimmer capacitor C-16 serve to
adjust the tracking. The inductance of
L-6 is adjustable by means of the iron dust
core. Fixed capacitor C-18 is a padder
which changes the total capacity in the
tuned circuit for Receiver-Transmitters

RT-67/GRC and RT-68/GRC to enable

tracking by capacitor C-17.

1.

(&
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Figure 14. Reactance modulator, operation, vector diagram.
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Pigure 15. Crystal oscillator-harmonic generator, functional diagram.
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(2) Table I lists the crystal frequencies, and
table II lists the corresponding harmonic
frequencies used for each of the three re-
ceiver-transmitters. In the case of Recei-
ver-Transmitter RT-66/GRC and Receiver-
Transmitter RT-67/GRC, the plate circuit
of the harmonic generator is tuned to the
harmonic of the crystal which corresponds
to the final frequency required at the grid
of the receiver mixer tube, V-2. In the
case of Receiver-Transmitter RT-68/GRC,
a higher order of crystal harmonic is re-
quired over part of the band. In this case,
the plate circuit of the harmonic generator
selects a frequency which is one-half of the
final frequency desired. This frequency is
then doubled in the following harmonic am-
plifier stage.

(3) Capacitor C-17 is ganged with crystal
switch S-1. It turns when the MCS con-
trol on the front panel is turned. It does
not turn when the TENTH MCS control is
turned.

d. D-C Circuits. Plate voltages for the two
triode sections of V-3 are supplied directly from
the 85-volt source through resistors R-12 and R-
15, respectively. Capacitor C-11 is a plate bypass
capacitor. C-19 and R-15 operate as a decoupling
filter. The filament circuit is isolated from
ground for rf by choke coils L-4 and L-5. Ca-
pacitor C-14 is a filament bypass capacitor. Re-
sistor R-14, connected across the parallel arran-
gement of the two halves of the filament, serves
as a shunt so that the current through the fil-
aments will be the correct value.

23. Harmonic Amplifiers V-4 and V-5
(fig. 16)

The output of the?crystal oscillator-harmonic
generator is coupled through capacitor C-21 to a
two-stage harmonic amplifier, V-4 and V-5. In
the case of Receiver-Transmitter RT-68/GRC, am-
plifier V-4 has the additional function of doubling
the frequency over part of the frequency range
selected by the harmonic generator. The output of
V-4 is applied to the receiver first mixer stage for
the purpose of providing, in conjunction with in-
coming signals, the receiver first i.f. The output of
the second harmonic amplifier stage, V-5, is ap-
plied to the transmitter mixer, in conjunction with
the modulated output of the transmitter oscillator,
V-104A, for the purpose of providing the final
transmission frequency.

a. The first harmonic amplifier stage, V-4, uses
a type 3Q4 pentode tube. In the case of Receiver-

30

Transmitters RT-66/GRC and RT-67/GRC, the
plate circuit is tuned to resonance at the harmonic
selected by the tuned circuit of the harmonic gen-
erator. Receiver-Transmitter RT-68/GRC is
tuned to twice that frequéncy over part of the
band. The tuned circuit consists of coil L-8, sec-
tion B of the gang capacitor, C-17, padder capa-
citors C-25 and C-27, and trimmer capacitor C-26.

- The padder capacitors are required for tracking.

(1) Plate and screen voltages are applied to the
stage from the 85-volt source through
resistors R-22 and R-21, respectively.
These resistors are bypassed to ground for
r-f through bypass capacitors C-28 and
C-24, respectively. Resistor R-20 is used
only in Receiver-Transmitters RT-66/GRC
and RT-67/GRC to suppress parasitic os-
cillations.

(2) The grid return circuit includes resistors
R-16 and R-17. Resistor R-17 has the
additional function of providing means for
messuring grid drive on tube V-4. For this
purpose, the junction of R-17 and R-16 is
brought out to a test lug, E-4H. Measure-
ment from E-4H to chassis gives the volt-
age drop across R-17 and indicates the grid
drive.

(3) The filament circuit includes isolating choke
L-7, filament bypass capacitor C-23, and
current limiting resistor R-18. The lower
potential side of the filament is connected
to other filaments and is brought out
through resistor R-19 to position 8 on the
METER switch, S-301.

(4) The output of the first harmonic amplifier
stage is coupled through capacitor C-20 to
the receiver first mixer stage, V-2, and
through capacitor C-29 to the grid circuit
of the second harmonic amplifier stage, V-5.

b. The second harmonic amplifier stage, V-5,
uses a type 3Q4 pentode tube. The plate mrcult
of V-5 includes coil L-9, section C of gang capa-
citor C-17, trimmer capacitor C-33, and padder
capacitors C-32, C-34, and C-35. The circuit is
tuned to resonance and selects the frequency re-
quired for application to the transmit*er mixer.
Plate and screen voltages for V-5 are applied di-
rectly from the 85-volt source through resistor
R-26. Resistor R-24 is used only in Receiver-
Transmitters RT-66/GRC and RT-67/GRC to sup-
press parasitic oscillations. D-c¢ grid return is
established through resistor R-23, which is
grounded for rf through bypass capacitor C-30.
Grid bias is obtained by connecting the grid to a
tap (junction of R-37 and R-38) on the voltage
divider (R-37, R-38, R-39, and R-40) across the
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Figure 16. Harmonic amplifier, functional diagram.
Note. In Receiver-Transmitter RT-66/GRC, the values of R-39 and R-40 are respectively 2200 and 1000 ohms.

external—27-volt bias supply. The filament cir-
cuit includes filament voltage-dropping resistor
‘R-25 and bypass capacitor C-31. The output- of
V-5 is connected through coupling capacitor C-38
to the screen grid (pin 3) of the transmitter mixer
stage, V-6.

24. Transmitter Mixer V-6
(fig. 17)

a. R-F Circuits. The transmitter mixer stage
uses a type 3A4 pentode tube, V-6. The output
of the second harmonic amplifier, V-5, is coupled
to the screen grid (pin 3) through capacitor C-38.
Ground return for that voltage is established
through resistor R-29 and bypass capacitor C-44.
The modulated output of the transmitter oscillator
is fed through coupling capacitor C-122 to the
control grid (pin 4). In Receiver-Transmitters
RT-66/GRC.and RT-67/GRC, ground return for
‘r-f is provided by grid resistor R-27 and bypass
capacitor C-40. In Receiver-Transmitter RT-68/
GRC, the grid is returned to ground through grid
leak resistor R-27. The tube combines the two

signals. The sum frequencies are selected by a
parallel resonant plate circuit and are applied
through coupling capacitor C-47 to the input of
the transmitter r-f stages, V-7 and V-8. The
parallel resonant plate circuit of V-6 consists of
coil L-12, section F of the r-f tuning capacitor,
C-1, and variable trimmer capacitor C-1E. A
fixed padder capacitor, C-77, connected across
L-12 serves to facilitate tracking. The inductance
of L-12 is adjustable by means of the powdered
iron core. Tuning of the resonant circuit may
also be adjusted for tracking by means of C-1E.
The tuning range of the resonant circuit corres-
ponds to that of the receiver-transmitter.

b. D-C Circuits. Plate and screen voltages are
applied from the external 85-volt supply over con-
tacts 8 and 9 of relay O-101 (when energized).
R-31 and C-45 are the plate voltage-dropping
resistor and r-f bypass capacitor, respectively.
R-29 and C-44 are the screen grid voltage-dropping
resistor and r-f bypass capacitdr, respectively. In
Receiver-Transmitters RT-66/GRC and RT-67/
GRC, fixed grid bias is obtained from a tap
(junction of R-39 and R-38) on the voltage divider
(R-37, R-38, R-39 and R-40) across the external
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Figure 17. 'Transmitter mixer V-6 and r-f amplifiers V-7 and V-8, functional diagram.
Note. In Receiver-Transmitter RT-66/GRC, the following differences exist :

(1) Resistors R-39 and R-40 are respectively 2200 and 1000 ohms.
(2) Resistors R-32 and R-33 are respectively disconnected from pins 7 of V-7 and V-8 and grounded.

In Receiver-Transmitter RT-68/GRC, the following differences exist :

(1)Capacitors C-40 and C-50 are deleted.
(2)' Capacitor C-54 is 10 puf.

(3) Capacitors C-41, C-42, C-44, C46, C49, C-51, C-52, and 'C-53 are 500 uuf each.
4) Capacitor C-53 is disconnected from ground and connected to pin 5 of V-7.

(
(5) Resistor R-29 is 56 K.
(

6) Resistor R-27 is disconnected from fixed bias supply (R-37, R-38, R-39 and R-40) and is grounded.

—27-volt bias supply. In Receiver-Transmitter
RT-68/GRC, the tube operates at signal bias
developed across grid leak resistor R-27, which is
returned to ground. Filament voltage is applied
through isolating choke L-11. Capacitors C-41
and C-42 are filament bypass capacitors.

c¢. Measuring Circuits. Measuring resistor
R-28 is shunted across the series string of fila-
ments of which the filament of V-6 is one. It
serves to connect position 4 of the METER
switch, S-301, to the filaments of that string for
the purpose of measuring continuity. Test points
E-6A and E-6B serve as measuring points for
determining the voltage applied to mixer V-6 by
the second harmonic amplifier, V-5, by means of
an external meter connected across measuring
resistor R-30.
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25. Transmitter R-f Amplifiers V-7 and V-8
(fig. 17)

The transmitter r-f amplifier stage uses two
type 1AE4 pentode tubes, V-T and V-8, connected
in parallel and operating Class B. The plates
(pins 2) and the screen grids (pins 3) of these
tubes are connected in parallel.

a. R-F Circuits. The output of mixer stage
V-6 is applied through coupling capacitor C-47 to
the grid of V-7 and through d-c blocking capacitor
C-48 to the grid of V-8. The amplified output of
the stage is developed across the parallel resonant
plate circuit, consisting of coil L-16, section H of
r-f tuning capacitor C-1, and trimmer capacitor

C-1G. Fixed padder capacitor C-54 serves to

ajust tracking. The inductance of L-16 is ad-

T
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justable by means of the iron dust core. Tracking
adjustment is made by means of trimmer C-1G.
The tuning range of the stage is the same as that
of the over-all receiver-transmitter. The r-f
voltages are applied to the drlver stage through
coupling capacitor C-57.

b. D-C Circuits. Plate and screen voltages are
applied from the external 85-volt source when
contacts 8 and 9 of relay O-101 are closed. Plate
voltage is supplied through resistor R-43, which
is bypassed by capacitors C-55 and C-56. The lat-
ter capacitor returns the resonant circuit to
ground for r-f voltages. Screen voltage is sup-
plied through R-36, which is bypassed by C-53.
In Receiver-Transmitters RT-67/GRC and RT-
68/GRC, grid bias is provided by the voltage drop
across the filament of the tube. Resistors R-32
and R-33 return the grids of the tubes to the
filaments for that purpose. In Receiver-Trans-
mitter RT-66/GRC, grid bias is provided by the
voltage drop across resistors R-32 and R-33, which
return the grids of V-7 and V-8, respectively, to
ground. Ground return for r-f voltages is provid-
ed by C-49 and C-50. Filament voltage is applied
through the filter, consisting of isolating choke
I.-13 and bypass capacitors C-49 and C-50. Re-
sistors R-34 and R-35 (across the tube filaments)
limit the filament currents to their proper values.
The filaments are bypassed to ground for r-f volt-
ages by capacitors C-49 through C-52. In Recei-
ver-Transmitter RT-68/GRC, C-50 is deleted.

¢. Mechanical Arrangement. For shielding
purposes, coil L-16, padder C-54, plate supply re-
sistor R-43, and bypass capacitors C-55 and C-56
are mounted in°- a common can, T-7, with a
removable cover. The tuning slug of L-16 is ac-
cessible through a hole in the brace (fig. 7).

26. Transmitter Drivers V-9 and V10
(fig. 18)

a. R-F Circuits. The transmitter driver stage
uses two type 3B4 pentode tubes, V-9 and V-10,
in parallel. The control grid (pin 3), the screen
grid (pin 1), and the plate (pin 7) of one tube
are directly connected to the corresponding
elements of the other tube. The output of the
transmitter r-f amplifier stage is coupled through
capacitor C-57 to the grids (pin 3) of the tubes.
The signal voltage is developed across grid leak
resistor R-42, which is returned to ground for rf
by capacitor C-59. Resistor R-41 provides a
means for measuring the grid drive of V-9 and
V-10. The measuring points are two feedthrough
insulators, E-7B and E-8G, one on each side of
R-41. The voltage across this resistor may be

measured by means of an external meter. The
plate circuit is tuned to resonance at the dial
frequency by the parallel resonant circuit compo-
sed of coil L-18, section J of the r-f tuning capaci-
tor, C-1, and trimmer capacitor C-1K. Tracking
may be ad]usted by means of the adjustable iron
dust core of coil L-18 and also by means of trim-
mer capacitor C-1K. In Receiver-Transmitter
RT-68/GRC only, a fixed capacitor C-81 is used to
facilitate tracking. The series arrangement of coil
L-17 (closely coupled to coil L-18) and variable
capacitor C-65, connected from the junction of
R-49 and the parallel resonant circuit to the grids
of the tubes, is a neutralizing circuit serving to
balance out the grid-to-plate capacity of the tubes

‘and thus serving to prevent oscillatory feedback

through that interelectrode capacity. The output
of the transmitter driver is coupled to the trans-
mitter power amplifier stage, V-11, through
coupling capacitor C-67.

b. D-C Circuits. Plate and screen voltages
are supplied from the 150-volt external source
through resistors R-49 and R-46, respectively,
when contacts 6 and 7 of relay O-1 are closed.
The resistors are bypassed by capacitors C-66,
C-68, and C-62, respectively. Fixed grid bias is
obtained by connecting the grids through d-c
return resistor R-42 and measuring resistor R-41
to the tap (junction of R-39 and R-40) on the
voltage divider, R-37, R-38, R-39, and R-40, across
the external —27-volt bias supply. Capacitor C-58
bypasses the bias supply for rf. The filaments
of V-9 and V-10 are in series with the filaments
of V-7 and V-8, respectively, and are energized
when contacts 4-5 of relay 0-101 are closed.
Measuring resistors R-47 and R-48 extend the-
series strings of filaments, which include the fila-
ments of V-9 and V-10, to positions 2 and 3,
respectively, of the METER switch, S-301. Ca-
pacitors C-60 and C-61 are filament bypass capa-
citors.

c. Neutralizing. The eut;ralizing circuit, L-17
and C-65, establishes n'%_hve voltage feedback
from the plates to the grids of the tubes. Voltage
feedback is used to cancel out any tendency of the
tube to break into oscillations due to internal
coupling by the interelectrode capacity of the
tubes. This arrangement serves to provide for
stable operation of this relatively high power
stage.

d. Mechanical Arrangement. Tuning coil L-18,
neutralizing coil L-17, neutralizing capacitor
C-65, and bypass capacitors C-66 and C-68 are
mounted in a common can, T-8. The location of
the tuning adjustments for L-18 and C-65 are
shown in figure 7.
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27. Transmitter Power Amplifier V-11
(fig. 18)

a. R-F Circuits. The output stage or power
amplifier of the transmitter uses a type 2E24
pentode tube V-11, operating Class C. Grid drive,
obtained from the output of the driver stage
‘through coupling capacitor C-67, is developed
across grid leak resistor R-51. The grid is re-
turned to ground for r-f through R-51 and through
r-f bypass capacitor C-70. The d-c¢ ground return
for the grid is provided through fixed bias supply
resistors R-50, and R-37 through R-40, which thus
provides a fixed bias of ——27-volts to the grid.

The plate circuit of V-11 is tuned by the parallel

resonant circuit consisting of coil L-22, section L
of r-f tuning capacitor C-1, trimmer capacitor
C-1M and padder capacitor C-79. The purpose of
C-79 is to increase the trimming range of C-1M
at the high frequency end of the transmitter band.
In Receiver-Transmitter RT-68/GRC the padder
capacitor C-79 is deleted. The signal voltage
developed across the parallel resonant circuit
is inductively coupled to the tuned antenna
circuit, consisting of coil L-23 and variable capa-
citor C-74. The amount of coupling between the
antenna circuit and the power amplifier tank is
adjustable from the front panel by means of the
TRANS-ANT COUPLING control, which moves
L-23 closer to or farther from I1.-22 as required.
Tracking is adjusted by means of trimmer capa-
citor C-1M. In Receiver-Transmitter RT-68/GRC,
a series padder capacitor C-80 is connected in
series with the tuning capacitors C1L and C-1M,
and serves to facilitate tracking. TR ANT TUNE
capacitor C-74 tunes the antenna circuit as
required for matching the antenna proper to the
transmitter output circuits. This capacitor is
rotated by the cam arrangement (par. 13). In
Receiver-Transmitter RT-66/GRC only, a coil
L-24 is connected in series with coil L-23.

b. D-C Circuits. Plate voltage is fed to the
tube from the external 450-volt supply through
" measuring resistor R-53 and through filter coil
L-21, which is bypassed by capacitor C-73. Screen
voltage is fed from the external 250-volt supply
over contacts 5 and 4 of relay O-1 (when ener-
gized) and through resistor R-52, which is by-
passed by ecapacitor C-72. Capacitor C-78 joins
contacts 5 and 3 of relay O-1, thereby associating
the screen supply circuit for V-11, through pins
5 of J-5 and P-305, pins 11 of P-308 and J-108,
and through resistor R-181, with the grid of the
first audio amplifier stage, V-115. Capacitor C-78
and resistor R-181 form a time delay circuit for
the discharge of the capacitor. The purpose of
this arrangement is to apply cut-off bias to the
receiver audio amplifier stages during the transi-

tion period from the transmitting to the receiving
conditions of the set, before the squelch oscillator
has had sufficient time to warm up and build up
its oscillations sufficiently to apply normal squelch
cut-off bias for the “receiver audio tubes. The
manner in which this arrangement functions is
described in paragraph 40. The filament supply
circuit includes filament bypass capacitor C-T1.
D-c grid bias is taken from the external —27-volt
bias supply through grid resistors R-50 and R-51.
The combination of grid leak resistor R-51 and
bypass capacitor C-70 serves to separate the r-f
from the d-c paths. In Receiver-Transmitter RT-
66/GRC, contact 3 of relay O-1 is connected to
the grid of the first audio amplifier V-115 through
pins 4 of J-4 and P-304, pins 12 of P-308 and J-108,
and through resistor R-181.

c. Metering. Resistor R-50 provides means for
measuring the grid drive applied to the power
amplifier stage. Grid drive is taken in terms of
the voltage drop across R-50. For this purpose,
test points E-9G and E-9F, one on each side of the
resistor, are brought out to terminals A of test
socket J-3 (fig. 36). Power amplifier plate cur-
rent readings are taken in terms of the voltage
drop across measuring resistor R-53. Test points,
E-9J and E-9H, one on each side of the resistor,
are brought out to terminals B of J-3 (fig. 36).
The RF position on the METER switch, S-301, is
used to determine the presence of power amplifier
output across the antenna circuit (par. 44).

28. Ringer Circuit
(fig. 19)

a. The ringer circuit includes an oscillator,
designed to generate a 1,600-cycle signal, and the
DIAL LIGHT (ON-OFF) RING switch, S-302.
The switch, when turned to the RING position,
turns on the transmitter, breaks the microphone
circuit, energizes the oscillator, and applies its
output to the input of the transmitter modulator
circuit, for transmission like any other audio
signal.

b. The ringer oscillator uses one section of the
twin-triode type 3A5 tube, V-104B, in a modified
resistance stabilized Hartley oscillator. The other
triode section of V-104 is used as the transmitter
oscillator (par. 20). The 1600 cycle frequency
generated by the oscillator is determined by the
tuned circuit, consisting of the plate and grid
windings (terminals 3-4 and 1-2, respectively) of
transformer T-105 and fixed tuning capacitor
C-143 in parallel with C-206, joining the plate
(pin 2) to the grid circuit, and thus effectively
shunted across the tuning coils. Regenerative
feedback from the plate to the grid (pin 3) is
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Figure 19. Ringer circuit, functional diagram.

established partly by induction from winding 3-4
to winding 1-2 of T-105 and partly by capacitive
coupling through the tuning capacitors. The re-
generative feedback circuit is completed through
isolation resistor R-126, which limits the amount
of feedback voltage actually applied to the grid,
and thus prevents the oscillator from being over-
loaded. Degenerative feedback, established from
the plate to the junction of R-127 and internal
potentiometer R-128 in the grid d-c return circuit
by capacitor C-140 serves to stabilize the oscillator
against changes in power supply potentials and
variations in tube characteristics. The amount of
degenerative feedback voltage actually applied to
the grid, as well as the phase angle of the voltage
thus fed back, is determined by the setting of
potentiometer R-128. In this connection, R-128
may be considered as having the dual functions
of providing an adjustable tap connection for the
grid circuit across which the feedback voltage is
developed, and of forming an adjustable resistive
element of an RC-type phase-shifting network,
which thus determines the amount of phase shift,
or frequency compensation, provided in the feed-
back voltage. Potentiometer R-128 thus serves as
a fine frequency adjustment for the oscillator
under particular operating conditions. The ad-
justment is made in the factory, and the shift of
the control is sealed with a locking nut. During
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normal operation, no further adjustment of the
potentiometer is necessary. The oscillator output
is developed across winding 5-6 of T-105, and is
applied over terminals 8 of connectors P-308 and
J-108, contacts 1E (section 1 front) of switch
S-302, and terminals 7 of J-108 and P-308, to input
winding 4-5 of modulator input transformer T-106.
From this point, the path of the ringing signal is
the same as that of any microphone signal as
described in the preceding paragraphs. A point
to be noted is that winding 5-6 and winding 1-2
of T-105 are one continuous winding, of a coil
wound as an autotransformer, with terminal 5 as
a tap on the winding, and terminals 6 and 1 joined
together. Winding 3-4 is a separate « secondary »
winding of the transformer.

c. Plate voltage for the ringer oscillator is
routed from the 85-volt supply connected to
terminal B of J-309, over terminals 7 of P-306
and J-106, over contacts 8-9 (normally opened)
of relay O-101, over terminals 4 of J-106 and
P-306, contacts 1-C (section 1 rear) of S-302
(RING position), terminals 6 of P-306 and J-106,
and winding 4-3 of T-105 to the plate (pin 2) of
tube V-104.

d. When switch S-302 is in the RING position,
the contacts prepare the transmitter circuit for
transmission of the ringing signal as follows:
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Receiver antenna circuit and r-f amplifier stages, functional diagram.

In Receiver-Transmitter RT-66/GRC, the following differences exist :

(1) Point A is connected to ground.

(2)
(3)
(4)

Connection BC is deleted.

Conrection DE is deleted and replaced by dotted circuit (L-2 and C-7).
Circuit consisting of R-55, 'C-76, C-207 and R-180 is deleted.

In Receiver-Transmitter RT-68/GRC, the following differences exist :
(1) Point A is connected to ground.

(2) Connection AB is deleted.

(1) Contacts 1-E (section 1 front) connect the
oscillator to the modulator input -circuit
(a above).

(2) Contacts 1-B (section 1 rear) apply ground
return to the control relays, O-1, O-101,
and 0O-301, and cause these relays to be-
come energized, with the results that the
transmitter is turned on and the receiver

is turned off (par. 41).
(3)

Contacts 1-C (section 1 rear) connect the
plate circuit to the 85-volt supply (¢ above).

(4) Contacts 1-F (section 1 rear) open the
microphone circuit connection to the modu-

lator input transformer T-106.

(5) Contacts 1-A (section 1 rear) energize the
dial light, E-313, by connecting it into the

filament circuits.

29. Receiver Antenne Circuit
(fig. 20)

a. The antenna, which is common to both the
receiver and the transmitter, is plugged into the

panel-mounted coaxial ANT connector, J-307. The
antenna lead is over the normally closed contacts
of relay 0-301 and panel chassis connectors J-306
and P-6 to the r-f chassis where, by means of a
coaxial cable, connection is made to a tap on
tuning inductance L-1. Coil L-1 is tuned by
section B of the ganged r-f tuning capacitor C-1,
REC ANT TUNE trimmer capacitor C-1A, and
fixed padder capacitor C-2.

b. The antenna tuning range is the same as
that of the over-all receiver-transmitter. Tuning
is controlled by both the MCS and TENTH MCS
controls on the front panel. For alinement pur-
poses, the inductance of L-1 is adjusted by means
of the iron dust core to match the antenna to the
receiver. Trimmer capacitor C-1A, used for fine
adjustment of tuning or tracking, is accessible from
the front panel where it is identified as REC ANT
TUNE. The signal voltages developed across the
antenna circuit are coupled through capacitor C-3
to the grid (pin 1) of the receiver r-f amplifier
stage, V-1.

c. Tuning coil L-1, padder capacitor C-2, and
coupling capacitor C-3 are mounted in a compart-
ment identified as T-1.
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30. Receiver R-f Amplifier V-1
(fig. 20)

a. The receiver r-f stage, V-1, uses a type
6AKS5 pentode tube. Capacitor C-3 couples the
antenna circuit to the grid (pin 1) of V-1. The
grid is returned to ground through grid leak res-
istor R-1. Since the cathode is connected direct-
ly to ground, the tube is operated at zero fixed
bias. In Receiver-Transmitter RT-67/GRC and
RT-68/GRC, the instantaneous gain of the am-
plifier stage is controlled, particularly at high
signal input levels, by a voltage feedback circuit
from the grid (pin 6) of the receiver first limiter
stage V-111, to the grid of V-1. The feedback
circuit is established through voltage dropping
resistor R-180, pins 12 of J-108 and P-308, pins
4 of connectors P-304 and J-4, and through
voltage dropping resistor R-55. In this connec-
tion, grid resistor R-1 serves as a voltage divider
for the feedback voltage. Thus in Receiver-Trans-
mitters RT-67/GRC and RT-68/GRC, a portion
of the voltage developed in the grid circuit of V-
111 is fed back across R-1 as an automatic gain
control voltage for the grid of V-1. In Receiver-
Transmitter RT-66/GRC, the gain of the r-f am-
plifier is not controlled by a feed-back voltage
from V-111.

b. During standby periods, the voltage appear-
ing at the grid of V-111 is essentially, a voltage
due to the noise within the receiver itself and the
noise voltages fed to the receiver from the an-
tenna. These noise voltages are rectified in the
grid circuit of V-111, and are, in Receiver-Trans-
mitter RT-67/GRC and RT-68/GRC, fed back as
a d-c voltage across R-1, for application to the
grid of V-1. Capacitors C-207 and C-76 shunted
across the feedback path serve to filter out any
a-c voltage components. The voltage developed
across R-1 is thus substantially a d-c voltage, ne-
gative at the grid of V-1. This voltage is very
small, however, and has little effect on the gain
of V-1 and therefore on the gain of the overall
receiver. 'When a low-level signal enters the re-
ceiver, there is a slight increase in the amount of
feedback voltage, but the situation remains sub-
stantially as described above for the no-signal
condition. When a sufficiently strong signal en-
ters the receiver to cause the limiter grid to draw
saturation current, a relatively large negative
feedback voltage is applied to the grid of V-1. The
gain of this stage, and the gain of the overall re-
ceiver, are thus reduced proportionately. For
further increases in signal input level the gains
of the receiver and of V-1 remain substantially
constant, since with the limiter stage already
drawing saturation grid current, no further in-
crease in feedback voltage is possible.
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c. The plate circuit includes the parallel reson-
ant circuit composed of tuning inductance L-3,
section D of the ganged r-f tuning capacitor, C-1,
trimmer capacitor C-1C, and padder' capacitor
C-8. Trimmer capacito¥ C-1C and the powdered
iron core of L-3 are used to adjust the alinement
of the stage.

d. Voltage for the plate (pin 5) is applied
through voltage dropping resistor R-4, which is
bypassed for r-f by capacitor C-6, and through
choke coil L-3 (in Receiver-Transmitters RT-67/
GRC and RT-68/GRC) or choke coil L-2 (in Re-
ceiver-Transmitter RT-66/GRC). The plate volt-
age for this stage is obtained from the 85-volt in-
put terminal (terminal B) of J-309, through the
normally closed contacts 9-10 of relay 0-101. The
85-volt supply circuit for the screen (pin 6) in-
cludes the normally closed contacts 9-10 of relay
0-101, and screen voltage dropping resistor R-3,
which is bypassed by capacitor C-5. Filament
voltage is obtained directly from the external 6-
volt supply. In Receiver-Transmitter RT-66/
GRC, capacitor C-7 functions to block d-c currents
from the tuned circuit.

e. The output of V-1 is coupled through capa-
citor C-9 to the grid circuit of the receiver first
mixer stage, V-2. The plate circuit components,
L.3, C-6, C-8, and R-4 are assembled in a can
identified as T-2. In Receiver-Transmitter
RT-66/GRC, L-2 and C-7 are also mounted in this
can. The tuning slug for L-3 is accessible through
the cover of the can.

31. Receiver First Mixer V-2
(fig. 21)

a. The first mixer stage uses a type 1R5 pent-
agrid converter tube, V-2. Signal voltage injec-
tion takes place at the second grid (pin 6) of the
tube through coupling capacitor C-9. This grid
is returned to ground through grid leak resistors
R-5 and R-6. Resistor R-6, in series with R-5,
provides means for measuring the applied signal
voltage. Measurement is made between test point
E-2K and ground.

b. The heterodyne frequency is taken from the
output of the first harmonic amplifier stage, V-4
(par. 23), and is applied through coupling capa-
citor C-20 to the first grid (pin 4) of V-2. The
first grid is returned to ground through grid re-
sistors R-7 and R-8. Resistor R-8, in series with
R-7, provides means for measuring the applied he-
terodyne voltage. Measurement is made between
test point E-2L, and ground.
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Figure 21. Receiver first mixer, functional diagram.
Note. In Receiver-Transmitter RT-68/GRC :

(1) Capacitors C-10 and C-20 are respectively 1500 and 51 ugf.
(2) Resistors R-5 and R-6 are respectively 100 K and 33 K.

c. The incoming signal frequencies and the he-
terodyne frequency are caused to beat against each
other in V-2 to produce difference frequencies.
Since the harmonic amplifier frequency is below
the signal frequency by some amount between
4.45 and 5.45 mc (depending upon the settings of
the MCS and TENTH MCS controls on the front
panel), the difference frequency produced in V-2
lies between 4.45 and 5.45 mec. This is the first
i-f range of the receiver, and is selected by the
tuned plate circuit of V-2 (d below). In addition
to the difference frequencies, the mixer also pro-
duces both of the incoming signal frequencies, sum
frequencies, and harmonics of the incoming, the
sum and the difference frequencies. These are
effectively rejected by the high Q of the tuned
circuit.

d. The tuned plate circuit components of V-2
are located on the i-f chassis. The plate (pin 2)
of V-2 is connected through a coaxial cable and
interchassis connectors P-1 and J-101 to the pa-
rallel resonant circuit composed of tuning coil L-
117 and section E of the ganged variable i-f tun-
ing capacitor, C-101. The circuit is tuned to re-
sonance at some frequency between 4.45 and 5.45
me. The particular frequency to which it is tuned
depends on the setting of the TENTH MCS con-
trol on the front panel. Fixed padder capacitor
C-148 serves to adjust the capacity of the tuned
circuit to permit tracking with the receiver oscil-

lator, V-101 (par. 33). For alinement purposes,
adjustment is made by means of trimmer capacitor
C-101F. The inductance of the tuned circuit is
adjustable by means of the powdered iron core of
L-117. Damping resistor R-131 serves to broaden
the response of the tuned circuit.

e. Plate voltage is supplied through voltage-
dropping resistor R-133, which is bypassed to
ground by capacitor C- 146 Screen voltage is ap-
plied through resistor R-11 which is bypassed by
capacitor C-10. The plate and screen voltages are
obtained directly from the 85-volt source and
are not controlled by the contacts of relay O-101.
The filament circuit includes voltage-dropping
resistor R-10 and current shunting resistor R-9.
The output of the mixer stage is coupled through
capacitor C-147 to the grid of the first variable
i-f amplifier stage, V-107.

f. The plate circuit components of V-2, coup-
ling capacitor C-147, and the grid leak resistor
(R-132) of the first variable i-f amplifier stage
V-107, are included in a can identified as T-107.

32. Variable I-f Amplifiers V-107 and V-108
© (tig. 22)

a. The output of the receiver first mixer stage
is amplified in a two-stage variable tuned i-f am-
plifier, V-107 and V-108. Each stage uses a type
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1U4 pentode tube. The plate circuit of each stage
is tuned to resonance at the Lf between 4.45 and
5.45 mc by sections of the variable i-f ganged ca-
pacitor C-101. Other sections of this capacitor
tune the receiver first mixer, the receiver oscil-
lator, V-101, and the transmitter oscillator, V-
104A. Tuning is accomplished by means of the
TENTH MCS control on the front panel. The
variable i-f amplifier is designed to pass an 85-ke
band of frequencies centered about the if. to
which the circuit is tuned by the ganged capacitor,
C-101.

b. The grid (pin 6) of the first variable i-f
amplifier stage, V-107, is placed at filament poten-
tial by current limiting grid leak resistor R-132,
and is returned to ground for i.f through filament
bypass capacitor C-149. The plate circuit is tuned
to resonance at the first i.f. between 4.45 and 5.45
mc by the parallel resonant circuit composed of
variable inductance L-118 and section G of the
variable i-f tuning capacitor C-101. Padder ca-
pacities C-151 and C-152 serve to adjust the total
capacity of the tuned circuit to facilitate tracking.
Tracking adjustment is made by means of trimmer
capacitor C-101H and the powdered iron core of
L-118. To broaden the response of the amplifier
stage, damping resistor R-134 is placed across the
tuned circuit. Plate and screen potentials are ap-
plied through voltage-dropping resistor R-136,
which is bypassed by capacitor C-150. For fil-
ament circuit details, refer to paragraph 42. The
plate circuit components of V-107 and the grid
circuit components of the second variable i-f am-
plifier, V-108, are assembled in can T-108.

¢. The second variable i-f amplifier stage, V-
108, is very similar in circuit arrangement to the
first stage, V-107. The grid circuit includes coup-
ling capacitor C-153 which applies the output of
V-107 to the grid (pin 6) of V-108. Resistor R-
135 returns the grid to the filament for de and is
placed at ground potential for i-f through filament
bypass capacitor C-154. The plate circuit is dou-
ble-tuned to resonance at the variable i-f as se-
lected by the ganged i-f tuning capacitor, C-101.
The primary tuned circuit includes tuning induct-
ance L-119, feedback coil L-121, tuning capacitor
C-101J, trimmer capacitor C-101K, and shunt and
series padder capacitors C-156 and C-157. The
function of feedback coil L-121 is to change the
coupling between the primary and secondary win-
dings of the plate inductance in order to broaden
the frequency response of the stage. The secon-
dary circuit includes tuning inductance L-120,
tuning capacitor C-101L, trimmer capacitor C-
101M, and shunt and series padder capacitors C-
160 and C-159. Plate voltage is supplied through

voltage-dropping resistor R-138 which is bypassed -

by capacitor C-158. Screen voltage is applied

through voltage-dropping resistor R-137 which is
bypassed by capacitor C-155. Double tuning with
overcoupling by means of 1-121 is used to broaden
the bandwidth of the i-f amplifier as required to
pass an 85-ke band of frequencies centered about
the nominal first i-f selected by the tuning con-
trols. The output of the second variable i-f am-
plifier is coupled through capacitor C-161 to the
input of the receiver second mixer stage, V-109.

33. Receciver Oscillator V-101
(fig. 23)

a. The self-excited receiver oscillator uses a
type 1L4 pentode tube, V-101. The tube is used
as a triode by connecting the plate (pin 2) and
the sereen grid (pin 3). The circuit is a modified
Hartley type, similar to the one used for the trans-
mitter oscillator, V-104A (par. 20). The tuning
range of the oscillator is 3.05 to 4.05 me.

b. Plate coil L-101 and grid coil L-102 form
the conventional Hartley inductive voltage divid-
ing circuit. Capacitor C-105 couples the grid (pin
6) through ground to the tank circuit. Capacitor
C-104, in the electrical center of the tank circuit,
serves as a plate supply bypass and d-c blocking
capacitor. Regenerative feedback from the plate
to the grid circuit is provided by induction from
coil L-101 to L-102. The feedback voltage is
coupled to the grid by capacitor C-105. The
amount of feedback is determined by the turns
ratio of the two tank coils.

¢. The nominal or center frequency generated
by the oscillator is determined by the parallel
resonant tank circuit consisting of coils L-101 and
L-102, section B of the variable i-f gang capacitor,
C-101, shunt padder capacitor C-102, and trimmer
capacitor C-101A. The padder capacitor serves
to facilitate tracking of the oscillator with the
tuned circuits of the receiver variable i-f amplifier,
and of the transmitter oscillator. The center fre-
quency is set during alinement by the adjustment
of trimmer capacitor C-101A and of the inductan-
ces of coils L-101 and L-102 by means of the iron
dust cores, so that the difference between the
variable if. and the oscillator frequency is 1.4 me. -

d. Plate voltage is applied to the plate (pin 2)
from the 85-volt source through filter chokes L-
104 and L-103 and through plate coil L-101. The
plate supply is bypassed by capacitors C-103 and
C-104. Resistor R-102 is shunted across the fil-
ament to provide proper current through the
filament. Chokes L-106 and L-105 and filter ca-
pacitor C-107 isolate the filament circuit for inter-
mediate frequencies. Bias for the operation of
the tube is determined by the voltage drop across
grid coil L-102 and by the time constant of C-105
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Figure 23. Receiver oscillator and second mixer circuits, functional diagram.
Note. In Receiver-Transmitters RT-66/GRC, RT-67/GRC and RT-68/GRC, R-143 is 470 ohms.

and R-101. The oscillator output developed across
grid coil L-102 is coupled through capacitor C-106
to the grid (pin 4) of the receiver second mixer,
V-109.

e. The oscillator tank circuit components, L-
101, 1-102, C-102, filter choke L-103, and bypass
capacitor C-103, are inclosed in tuning assembly
T-101.

34. Receiver Second Mixer
(fig. 23)

a. The receiver second mixer is very similar
to the receiver first mixer. It uses a type 1R5
pentagrid converter tube V-109 to mix the output
of the receiver-oscillator with that of the second
variable i-f amplifier stage to provide the second
if. of 1.4 me.

b. The output of the second variable i-f am-
plifier stage, V-108, is coupled through capacitor
C-161 to the signal grid (pin 6) of V-109. The
output of the receiver-oscillator is coupled through
capacitor C-106 to the oscillator injector grid (pin
4) of V-109. The grid (pin 6) is returned to
filament through grid leak resistors R-139 and
R-140. Resistor R-140 is a measuring resistor and
is bypassed by capacitor C-162. The first grid
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(pin 4) is returned to filament by grid leak resistor
R-141. The plate circuit is double-tuned to re-
sonance at 14 mec. The primary tuned circuit
consists of coil L-123, fixed tuning capacitor C-167,
and damping resistor R-144. The secondary cir-
cuit is tuned to resonance by coil L.-124 and fixed
capacitor C-168. Double-tuning and damping re-

sistor R-144 is used to provide a broad enough

response to the tuned circuit to permit a band of
85 ke to pass through. Alinement adjustment of
the tuned circuit is accomplished by means of the
powdered iron cores in the primary and secondary
coils. The output of the second mixer is coupled
through capacitor C-169 to the grid of the first
fixed i-f stage V-110.

c. Plate and screen potentials are applied from
the 85-volt supply through voltage-dropping resis-
tor R-145, which is bypassed by capacitor C-166.
Resistor R-143 shunts the filament to provide
proper current through the filament. Filament
voltage is supplied through isolating choke L-122
which is bypassed by capacitor C-165.

d. Means are provided for measuring the signal
voltage applied to the grid (pin 6) of the receiver
mixer by bringing the junction of resistors R-140
and R-139 to pin 8 on test socket X-200. The
signal voltage drop across resistor R-140 may be
measured between pins 8 and 1 (ground) of X-200.

2
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Resistor R-142, which is bypassed by capacitor
- C-164, connects the string of filaments (V-109 is
one) to position 11 on the METER switch, S-301.
Another filament voltage measuring point is prov-
ided at pin 4 of X-200 and is bypassed by ca-
pacitor C-163.

35. Fixed 1-f Amplifier Limiter Circuit
(fig. 24. See insert in back of manual)

a. First Fixed I-F Amplifier V-110. The 1.4-
mec i-f band is selected from the output of the re-
ceiver second mixer, V-109, by the double-tuned
circuit in tuning assembly T-110 (par. 34), and
coupled through capacitor C-169 to the grid (pin
6) of the first fixed i-f amplifier stage V-110, a
type 1L4 pentode.

(1) Coupling capacitor C-169 has the addi-
tional function of blocking any d-c¢ current
which may be flowing in the filament to
grid circuit of V-110 from the tuned sec-
ondary coil L-124 of T-110. The d-c re-
turn path to the grid is established through
grid leak resistors R-146 and R-147. The
grid leak resistor has the additional function
of limiting grid current flow for very strong
signals. The d-c bias voltage may be meas-
ured across resistor R-147 which is by-
passed by capacitor C-170. A-c measure-
ment from the grid (pin 6) to ground gives
indication of the driving voltage provided
by the signal, since C-170 effectively re-
turns - the grid to ground for signal fre-
quencies.

(2) The double-tuned plate circuit of V-110 is
identical in circuit arrangement and com-
ponent values to the components in tuning
assembly T-110 (par. 34). The primary
tuned circuit includes coil 1.-126, fixed tun-
ing capacitor C-172, and damping resistor
R-151. The secondary tuned circuit in-
cludes coil L-127 and fixed tuning capacitor
C-175. As in the case of tuning assembly
T-110, double tuning provides a high de-
gree of i-f selectivity while maintaining the
desired bandwidth. The bandwidth is de-
termined by overcoupling between the pri-
mary and secondary coils. In addition, the

resistive load provided by R-151 flattens:

out the frequency response of the tuned
circuit. The 85-kc band, centered about
1.4 mc selected by the tuned circuit, is
coupled to the input of the first limiter
stage, V-111, through capacitor C-176.

(3) Plate and screen voltages are applied
through voltage-dropping resistor R-152
which is bypassed by filter capacitor C-173.

Capacitor C-174 bypasses the filament to
ground for signal frequencies. Measuring
resistor R-150 connects the filament circuit
to position 10_of METER switch S-301.

(4) The components of the tuned circuit, coup-
ling capacitor C-176, and the grid circuit
components of V-111 are included in tun-
ing assembly T-111.

b. First Limiter Stage V-111. The first lim-
iter stage V-111 uses a type 1U4 pentode tube.
The circuit arrangement and the values of the
components in this stage are identical to those of
the first fixed i-f amplifier, V-110. However, the
stage has the dual function of providing further
amplification to the signal band centered about
1.4 mc and eliminating any amplitude variations
which may have been superimposed upon strong
signals. Limiting action of this and the following
stage is described in d below. In addition, the
rectified grid current of V-111 provides a bias
voltage to the squelch oscillator V-103 for the pur-
pose of controlling the action of the squelch circuit
under signal condition, as described in paragraph
40. The rectified grid current of the first limiter
stage, also provides a d-c feedback voltage for the
grid of r-f amplifier V-1 for the purpose of sta-
bilizing the gain of that stage and of the overall
receiver,

(1) The series arrangement of grid leak resistor
R-153 and measuring resistor R-154 provides
the d-c¢ return path for the grid to the
filament of the tube. The return path to
ground for signal frequencies is established
through bypass capacitor C-177, which also
serves to bypass measuring resistor R-154
for signal frequencies. The measuring
point is taken from the junction of R-153
and R-154 and brought to terminal 3 on
measuring socket X-200.

(2) The double-tuned plate circuit is resonant
at 14 mc and designed to pass an 85-ke
band of frequencies. The primary tuned
circuit includes tuning coil L-129, fixed
tuning capacitor C-181, and damping re-
sistor R-155. The secondary tuned circuit
includes L-130 and fixed tuning capacitor
C-182. These components, coupling ca-
pacitor C-183 and the grid circuit com-
ponents of the secondary limiter stage V-
112, are all mounted in a tuning assembly
T-112.

(3) Plate and screen potentials are applied
through voltage-dropping resistor R-156
which is bypassed by capacitor C-180. The
filament is bypassed to ground by capacitors
C-179 and C-178. The amplified and lim-
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1)
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ited output of this stage is selected by tun-

ing assembly T-112 and is coupled by ca-

pacitor C-183 to the grid of the second lim-
iter stage, V-112. A portion of the input to
the first limiter is coupled through resistor
R-111 to the grid of the squelch oscillator
tube V-103. The action of the squelch
oscillator or squelch circuit is decribed in
paragraph 40.

In Receiver-Transmitters RT-67/GRC and
RT-68/GRC only, the rectified grid wvolt-
age developed across R-153 is fed back to
the r-f amplifier stage V-1, through volt-
age dropping resistors R-180 and R-55, and
applied across the V-1 grid return resistor
R-1. The portion of the voltage developed
across R-1 is applied to the grid of V-1 as
a negative d-c¢ voltage. This voltage ser-
ves to control the gain of V-1 and of the
overall receiver, depending upon the
strength of the incoming signal. The feed-
back path is established from the grid (pin
6) of V-111, through R-180, pins 12 of J-108
and P-308, pins 4 of P-304 and J-4, and
through R-55 to the grid (pin 1) of V-1.
A-c components of the feedback voltage are
filterd out by by-pass capacitors C-207 and
C-76, shunted across the feedback path.
Since the rectified current flowing through
R-153 depends upon the signal level ap-
pearing at the receiver input, as well as
upon the gain of the particular receiver up
to this point, the negative feedback voltage
tends to stabilize the overall gain of the re-
ceiver, particularly for high signal input
levels and for signals bordering on the re-
ceiver noise level. The net effect on the
receiver is that better squelch control over
a greater range of signal input levels is
obtained.

Second Limiter Stage V-112.

The second limiter stage uses a type 1L4
pentode tube, V-112. This tube is selected
to obtain sufficient signal voltage to operate
the following diseriminator circuit. The
output of first limiter stage V-111 is coup-
led through capacitor C-183 to the grid of
V-112. The grid circuit return path inclu-
des grid leak resistor R-157 and measuring
resistor R-158, which is bypassed for signal
frequencies by capacitor C-184. For meas-
urement of grid drive, the junction of R-
157 and R-158 is brought to pin 5 of test
socket X-200.

The plate circuit components of the second
limiter stage are assembled in tuning as-
sembly T-113. The primary circuit includes

3)

(4)

(5)

d.

coil L.-132 and fixed tuning capacitor C-187.
It will be noted that no damping resistor is
provided in this case. The secondary tuned
circuit includes two balanced coils L-133
and L-134, shunted by the series arrange-
ment of capacitors C-188 and C-189. Both
the primary and the secondary ecircuits are
tuned to resonance at 1.4 mc and the coup-
ling between them is such that an 85-kec
band of frequencies centered about 1.4 mc
is selected. The secondary circuit is a por-
tion of the discriminator stage and is de-
scribed in conjunction with that stage in
paragraph 36.

Plate and screen potentials for the second
limiter stage are supplied through resistor
R-160 which is bypassed by capacitor
C-186. For arrangement of the filament
circuit, refer to paragraph 42.

The signal voltages developed across the
primary tuned circuit are applied over two
paths to the secondary tuned circuit of the
discriminator. One path is through induc-
tive coupling between primary coil L-132
and the secondary coils L-133 and L-134.
The other path is a direct connection from
the plate (pin 2) of V-112 to the center tap
between capacitors C-188 and C-189 (par.
36).

A portion of the input to the second limiter,
V-112, is coupled through resistor R-184 to
the grid of the squelch oscillator tube,
V-103, for the purpose of controlling the
action of the squelch oscillator under no-
signal condition.

Limiting Action. The first and second lim-

iter stages have the dual functions of amplifying
the 1.4-mc band of frequencies and of eliminating
or reducing any amplitude variations which may

have

been superimposed upon the signal in its

travel from the distant transmitter through the
air and through the preceding stages of the re-

ceiver.

It should be noted that any noise present

at the receiver input or in the earlier stages of the
receiver is superimposed upon the signal as am-
plitude variations.

(1)

Proper operation of the discriminator cir-
cuit requires that the signal applied to it be
free of amplitude variations due to bursts
of noise, static, and other causes, and that
for wide variations in the strength of in-
coming signals, the average signal voltage
applied to the discriminator input ecircuit
remains fairly constant. The circuit para-
meters of the fixed i-f amplifier and limiter
stages are arranged to make both of these
functions possible.
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When the signal voltage appearing across
the grid circuit of V-110, V111, or V-112
exceeds a certain value, an increase in grid
current causes limiting action or cut-off of
the signal peaks for one half-cycle of the
signal voltage, while plate current satura-
tion causes similar limiter action to the
other half-cycle of the signal voltage. In
this manner, limiting of amplitude varia-
tions is accomplished in both the grid and
plate circuits. When the average signal
level is higher than that necessary to pro-
duce the required 2 volts across the dis-
criminator input, the grid current is in-
creased to the point where grid current
rectification occurs. The d-c grid current
then flows through the associated grid leak
resistor and develops a voltage across it
which is negative at the grid (pin 6) of the
tube. This negative voltage tends to bias
the tube toward cut-off, thereby reducing

~ the gain of the stage accordingly.

3

(4)

(5)

While inherently all three stages of the
fixed i-f amplifier limiter circuit are capable
of providing the action described above,
the gain of the receiver is such that the
signal voltage levels across the grid circuit
of the first fixed i-f amplifier stage normally
are not high enough to start limiting action
there. Thus, limiting action normally is
confined to the first and second limiter
stages and their designation as such is de-
rived from this fact.

When the receiver is in stand-by condition
and no signal is being received, the noise
voltages in the antenna and the internal
noises, inherent in the r-f stages of this and
any high gain circuit, are amplified by the
several receiver stages. The amplification
is sufficient to produce a voltage across the
input to the second limiter, V-112, to cause
limiting action with grid current rectifica-
tion to take place. Grid current rectifica-
tion causes a reduction in the gain of that
stage. Normally, under no signal condi-
tions, that stage operates at reduced gain.

‘When a signal, having the strength equiva-
lent to the threshold of sensitivity of the
receiver, enters the antenna circuit, the
voltage across the input to the first lim-
iter, V-111, is raised to the point where the
noise voltages (which normally are super-
imposed upon the incoming signal as am-
plitude modulation) are cut off by plate
current saturation and by an increase in the
grid current flow in the first limiter stage.
This limiting action then is supplemented

by the limiting action of the second limiter
stage.

(6) When very strong signals are received, the
signal voltage across the first limiter stage
is increased to the point where grid current
rectification and a consequent reduction in
the gain of the stage takes place. The re-
duced output of this stage prevents the
second limiter stage from biasing itself to
cut-off.

(7) The following is a summary of the limiting
action described above. The first and sec-
ond limiter stages eliminate any amplitude
variations in the incoming signal. Such
amplitude variations represent noises and
are undesirable. In addition, it is necessary
for the proper functioning of the discrimin-
ator circuit that the signal applied to it be
approximately uniform in level regardless
of the strength of the incoming signal. The
gain of the receiver is sufficient to raise the
level of the random noise to a value neces-
sary to overload tube V-112, the second
limiter stage. Grid current flowing through
resistor R-157 in the grid circuit of that
tube biases the tube toward the cut-off re-
gion and reduces the gain of the stage.
Thus, the receiver normally operates at re-
duced gain due to the limiting action which
takes place in V-112. When a signal is
received, tube V-111 tends to overload and
limits its output in a similar fashion. This
reduction in output of V-111 is translated
in terms of a reduced negative bias on the
grid of V-112. This tends to raise the
gain of V-112 proportionately and prevent
the output of that tube from falling off ex-
cessively because of overloading on strong
signals. For weak signals, the gain of
V-112 is increased. For strong signals, the
gain of that stage is reduced. The net re-
sult is that the output voltage of V-112 is
kept fairly constant. The above also explains
why the grid circuits of V-111 and V-112,
respectively, are chosen as the control cir-
cuits for the squelch oscillator under signal
and no-signal condition.

e) Circuit Differences. In Receiver-Transmit-
ter RT-66/GRC, the grid circuit of V-110 is cho-
sen as the control for the squelch oscillator under
signal condition, and the grid circuit of V-111, is
chosen as the control for the squelch oscillator
under no-signal condition, because the noise vol-
tages developed across the grid of V-111 are high
enough for squelch control. In this receiver-
transmitter, the gain of the r-f amplifier is not
controlled by a feedback voltage from the fixed
i-f limiter circuit.
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Figure 25. Receiver-discriminator circuit, functional diagram.

Note.

36. Discriminator Circuit V-113 and V-114
(figs. 25 and 26)

a. Discriminator Function. Figure 25 is a

functional diagram of the discriminator circuit,
used in the three receiver-transmitters.
The discriminator functions to convert frequency
variation of the incoming signal into audio fre-
quencies for application to the a-f amplifier stages.
Frequency variations of the signal from the 1.4-
mc center frequency at the input to the discrim-
inator are translated into amplitude variations.
The rate with which the frequency varies from
the 1.4-mc center frequency is translated into the
rate at which the amplitude variation of the volt-
age at the output of the discriminator changes.
Since the rate of change of the signal frequency
from 1.4-mc is the a-f rate, the rate of changes in
the amplitude of the output voltage from the dis-
criminator is the af.

b. Circuit Arrangement. The discriminator
circuit includes the secondary tuned circuit in tun-
ing assembly T-113, diode tubes V-113 and V-114,
and the output load resistors and capacitors. The
tuned portion of the discriminator circuit in T-113
consists of two balanced coils, L-133 and L-134.
These are shunted by two balanced capacitors,
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In Receiver-Transmitter RT-66/GRC resistor R-175 is 270K and capacitor C-199 is 240puuf.

C-188 and €-189. The inductance of each of the
coils is equal to the inductance of the primary
coil, -132. * Each of the two capacitors, C-188 and
C-189, is equal in value to the capacity of C-187
in the primary circuit. The combined values of
C-188 and C-189 tune the total inductance prov-
ided by L-133 and L-134 to resonance at 1l.4-mc.
Capacitors C-188 and C-189 have the additional
functions of blocking d-c current from flowing
through the discriminator coils and of maintaining
the discriminator balance for signal frequencies.
The plate of second limiter stage V-112 is con-
nected to the center tap between capacitors C-188
and C-189. In effect, this connection is electric-
ally the same as the center tap between coils L-
133 and L-134. The rectifier circuit consists of
two vacuum-tube diodes (each a type 1A3), tubes
V-113 and V-114, rectifier load resistors R-164 and
R-165, capacitor C-193 which bypasses the load
resistors for radio frequencies, and the load cir-
cuit balancing resistors, R-167, R-168, and R-169.
The voltage drop across R-168 provides means for
measuring the output of the discriminator. Resis-
tor R-166, connected to the tap between R-164
and R-165, is an isolating resistor permitting meas-
urements of discriminator voltages to be made.

c. Discriminator Operation. The output of
the second limiter stage V-112, is connected to the
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Figure 26. Discriminator theory, vector diagram.

diseriminator circuit over two paths. One path
is by direct connection from the plate (pin 2) of
V-112 to the electrical center of the discriminator,
at the junction of capacitors C-188 and C-189. The
other path is by inductive coupling from the prim-
ary resonant circuit (coil L-132) to the secondary
resonant circuit (L-133 and L-134).

(1) The voltages applied to the diode plates
through capacitors C-188 and C-189, by
direct connection from the plate of V-112,
are equal to each other and, at all times, are
in phase with each other and with the plate
voltage of V-112. At resonance, when a
1.4-mc signal enters, the primary and sec-
ondary tuned circuits are essentially
resistive impedances and no reactive com-
ponent is imparted to the signal voltage by

the coils and capacitors. Thus, the signal
voltage developed across primary coil
1.-132 is in phase with the voltage at the
plate of V-112. Since coils 1.-133 and L-
134 are arranged in a series-aiding connec-
tion, the voltage induced in them from L-
132 is positive at one end and negative at
the other. The total voltage across 1.-133
and L-134 is equal to twice that across
L-132. The voltages applied by induction
to the plates of V-113 and V-114 are 180°
out of phase with each other, and each is
90" out of phase with the voltage at the
plate of V-112 and with the component of
voltage applied by direct connection to the
diode plate. The resultant voltages appear-
ing across rectifier load resistors R-164 and
R-165 thus are, at resonance, equal in magn-
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(2)

itude and opposite in polarity. The net
voltage across the output of the discrim-
inator thus is equal to zero. -This fact is
measured across resistor R-168. Vector
diagram A of figure 26 illustrates the phase
relationships discussed above for the reson-
ance condition. Vector OA is the voltage
applied to each of the diode plates by direct
connection (in-phase). OB and OC are the
voltages applied by induction to the plates
of V-113 and V-114, respectively, during one
half-cycle of the signal voltage. During the
second half-cycle, the polarity of the two
vectors is reversed. OD and OE are the
resultant voltages at the two diode plates.

When the signal frequency deviates from
the resonant frequency, the tuned circuits
are no longer resistive and impart a reactive

- component to the voltages applied to the

diode plates by induction. The component
of voltage applied to the diode plates by
direct connection remains unchanged with
respect to the voltage appearing at the plate
of V-112. The 90° phase relationship be-
tween the two components at each plate no
longer holds. The amount of change in
phase at the two diode plates is the same,
but is opposite in sense. The resultant
voltages applied across the rectifier diodes
are no longer equal and opposite in polarity,
and a net voltage is developed across the
load resistors. For frequencies below
resonance, the tuned circuits show an in-
ductive reactance, and the inductively
coupled component of voltage is shifted in
phase in the leading direction. The larger
resultant voltage then is applied to tube
V-113. -The output voltage across R-164
is larger than that across R-165, and the
net output voltage of the discriminator is
positive at the junction of pin 3 of V-113
and R-164. For frequencies above reso-
nance, the tuned circuits show a capacitive
reactance, the inductively coupled voltage
is shifted in phase in the lagging direction,
and the larger resultant voltage is applied
to V-114. The rectified voltage across R-
165 is larger than that across R-164, and the
net voltage at the output of the discrim-
inator is positive at the junction of R-165
and pin 3 of V-114. The phase relation-
ships between the inductively coupled and
directly coupled components of signal volt-
ages for frequencies below and above reso-
nance are shown in vector diagrams C and
B, respectively, of figure 26. The vector
designations are the same as those discussed
above for diagram A. A typical response

characteristic curve of the discriminator is
shown in diagram D of figure 26.

(3) Since for a modulated signal the frequency
shift above and below~ the resonant fre- .
quency occurs at the a-f rate, the changes
in voltage across the two load resistors, R-
164 and R-165, occur at the a-f rate. The
resulting alternating voltage delivered to the
following stages represents the audio fre-
quencies originally transmitted from the
distant transmitter.

d. Discriminator Characteristics. An impor-
tant point to be noted about the discriminator is
that for proper operation the circuit must be bal-
anced for both signal voltages and d-c¢ current.
Signal balance is maintained by adjusting the ¢éoils
in the tuned circuit to be exactly equal to each
other. D-c balance is maintained by keeping the
load resistors, R-164 and R-165, exactly equal in
value and, in addition, by making sure that the
plate resistances of tubes V-113 and V-114 are
approximately equal at all times. For a properly
adjusted and operating discriminator circuit, the
voltage measured at terminal 7 of X-200, when a
1.4-mc signal is applied to the input of V-112 (as
measured at terminal 5 of X-200) is 0 ==.5 volt.
For a signal, which is either 30 ke above or below
the 1.4-me center frequency, the voltage measured
at pin 7 of X-200 should be #15 volts minimum,
depending on whether the higher or lower fre-
quency is involved. The two voltages measured
should be nearly equal to each other. Failure to
obtain the 0 =.5 reading indicates improper ad-
justment of the discriminator. If the two voltages
for the two frequencies above and below 1.4 mc
are not equal or nearly equal, then the discrim-
inator is off balance. Normally, when a fixed
component of the discriminator is defective, for
example, capacitors C-188 and C-189, or resistors
R-164 and R-165, balance in the disecriminator suf-
fers. Unbalance in the diseriminator which is not
caused by a defective component may be restored
by adjustment of the powdered iron cores of 1.-133
and L.134. If the bandwidth is incorrect, that is,
if the #15-volt reading is not obtained, then ad-
justment of coil L-132, by means of the powdered
iron core, is in order. It is assumed that the pre-
ceding tuned stages are properly alined and the
oscillators are on frequency.

e. Measuring Points. The junction between
resistors R-168 and R-169 is connected to pin 7 of
test socket X-200. Measurement from this point
to ground (terminal 1 of X-200) provides means
for reading the output of the discriminator and for
determining whether or not the tuned circuit is
properly alined. Measurement of discriminator
balance is made between terminals 6 and 2 of test
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Figure 27. First audio amplifier and power audio amplifier circuits, functional diagram.
Note. In Receiver-Transmitter RT-66/GRC, the following differences exist:

(1) Resistors R-52 and R-175 are respectively 4300 and 270.000 ohms.

) Capacitor C-199 is 24Quuf.
(3) Capacitor C-197 (dotted) is used.
(4)

socket X-200. Terminal 2 is connected through
isolating resistor R-166 to the junction of load re-
sistors R-164 and R-165. Terminal 6 is connected
directly to the junction of resistor R-165 and the
cathode of rectifier tube V-114. ‘

f. Discriminator Output Circuits. The output
of the discriminator is applied over several paths
as follows :

(1) The output of the discriminator is coupled
through capacitor C-192 and resistor
R-175 to VOLUME control R-303, which
is associated with the first audio amplifier,
V-115 (par. 37).

(2) Through resistor R-106 and capacitor
C-108 to the grid circuit of the retransmit
audio amplifier V-102 (par. 39).

(3) An afe circuit is derived from the discrim-
inator and connected to the transmitter
reactance modulator for the purpose of
maintaining the transmit oscillator on cen-
ter frequency. The connecting paths are

plifier circuit with transformer output.

Contact 3 of relay O-1 is connected to the grid of V-115 through pins 4 of ]J-4 and P-304, and pins 12 of
P-308 and J-108, and through resistor R-181.

established through the audio filters con-
sisting of resistors R-170 and R-116 and
capacitor C-194C on one side, and resistors
R-171 and R-118 and capacitor C-194B on
the other side.

37. First Audio Amplifier V-115
(fig. 27)

a. The first audio amplifier stage uses a type
3Q4 pentode tube, V-115, in a Class A audio am-
The out-
put of the discriminator is brought to the grid
(pin 3) of V-115 through coupling capacitor C-192,

low-pass filter R-175 and C-199, the VOLUME

control, R-303, and capacitor C-198. The low-pass
filter, R-175 and C-199, serves to block h-f noises
from the input of the amplifier. Capacitor C-198
serves to compensate the signal for the pre-em-
phasis imparted to it by the transmitter. The VO-
LUME control, located on the front panel, is con-
nected into the circuit through pins 11 and 8 of
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chassis connectors P-307 and J-107. In Receiver-
Transmitter RT-66/GRC, a capacitor C-197 is
used, which forms together with C-198, a de-em-
phasis network. -

b. The grid circuit includes the series arran-
gement of resistors R-173, R-174, R-109, and R-110.
Resistor R-110 also serves as the load resistor for
the squelch diode V-103 (par. 40). Resistor R-
173 is in series or in shunt with the grid circuit,
depending on whether the receiver-transmitter is
in receiving and stand-by condition or in the trans-
mit condition. Contacts 1 and 3 of relay 0O-101
are connected across this resistor. The armature
(contact 2) of the relay is connected to the grid
(pin 3) of V-115. When the relay is de-energized,
contact pair 1 and 2 is closed and resistor R-173
is arranged in series with R-174, R-110, and R-109
in the grid circuit. The input level to the am-
plifier then is the normal received level. When
relay O-101 is energized, that is, for transmission
purposes, contacts 2 and 3 establish connection of
the grid to the junction of R-173 and R-174 ; R-173
is then in series with the input circuit to the grid,
thus acting as a voltage-dropping resistor. The
signal applied to the first audio amplifier during
transmission is the sidetone signal. The purpose
of placing R-173 in series with the signal is to
drop the sidetone level sufficiently to prevent
acoustic feedback when monitoring in the receiver
of a handset or loudspeaker.

c. The bias applied to the amplifier is a com-
bination of the self-bias provided by the audio
amplifier, which maintains it in the operating con-
dition, and the bias developped across R-110 by
the output of the diode in the squelch oscillator
circuit. This bias voltage tends to drive the grid
in the negative direction into the cut-off region.
The operation of the squelch circuit is described
in paragraph 40.

Another circuit associated with the grid (pin 3)
of V-115, serves to cut off the audio amplifier
stages during transition periods from the trans-
mitting to the receiving conditions of the receiver-
transmitter. The circuit extends through R-181
to ground to a pair of normally open contacts (2-
3) of relay O-1, and from the moving contacts
(terminal 3) of O-1 through a capacitor, C-78, to
another pair of normally open contacts (5-4) of
relay O-1. These latter contacts are in the volt-
age supply circuit for the screen grid of trans-
mitter power amplifier V-11. Capacitor C-78 and
resistor R-181 constitute a charging and discharg-
ing path. During transmit intervals, when relay
0O-1 is energized, contacts 5-4 connect +250 volts to
the screen of V-11. Contacts also 2-3 connect that
potential across C-78. During the transmit period,
C-78 charges up and retains that charge. When,
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at the end of the transmit period, contacts 4-5-and
2-3 of relay O-1 open, the charging potential is
disconnected from C-78, and that capacitor dis-
charges through R-181, developing a voltage
across it, negative at the grid of V-115. This volt-
age is large enough to cut off V-115, and is applied
to V-115 long enough to permit the squelch oscil-
lator to become fully operative, and in turn apply -
normal squelch bias to cut off the audio circuits.
This arrangement is necessary to prevent the audio
tubes from being operative after transmission has -
ceased, and the squelch oscillator has not as yet ...
built up a high enough output voltage to provide
cut off bias to them. '

d. The amplified output is coupled thmough
transformer T-114 over two paths. The signal
voltage developed across winding 7-8-9 is applied
through pins 8 of J-106 and P-306 to terminals A
of the AUDIO connectors for use with a headset,
or the earpiece of a handset, and to terminal E of
the REC-TR CONTROL connector. The signal
voltage developed across winding 4-5-6 of T-114
is applied in push-pull to the grid circuits of power
amplifier V-116.

e. Plate and screen voltages for V-115 (fig. 32)
are obtained through terminals 5 of J-106 and P-
306 to pins H of J-312 and J-309. The 85-volt
supply is routed from B of J-309 through terminal
7 of J-106 and P-306, through resistor R-177 and
terminal 2 of J-106 and P-306, back to terminals
J of J-312 and J-309. When an external connec-
tion is placed between terminals H and J of J-312
of J-309, plate and screen voltages are applied to
V-115. The connection between H and J of J-312
of J-309 may be a jumper strap, the contacts of an
external relay, the coil of an external relay, or the
contacts of a switch. The exact nature of the
connection depends on the arrangement of the
particular system in which the unit is used. It
should be noted that no plate or screen voltage
exists at the tube pins unless this connection is
made. It also should be noted that if the coil of
a relay is connected between these terminals, the
relay will be energized when V-115 draws plate
current and will be de-energized when V-115 plate
current is cut off. The coil should not exceed
1,000-ohms resistance and should be shunted by
a suitable capacitor. When the receiver is in the
stand-by condition, and the squelch circuit . cuts
off the audio amplifier plate current, a relay thus
connected will be de-energized. When an incom-
ing signal cuts off the squelch circuit and V-115
plate current begins to flow, the external relay
will become energized. This arrangement is used
when the receiver-transmitter is used with acces-
sory equipment requiring such control. :



S

—— )
DISCRIMINATOR

LEVEL ADJUST.

\
¢-108
26-6?(6 0.0 UF RETRANS AUDIO
N 2]e v-102 2 7 12(J-107) 12 8 ReTRANSMIT
77 300) AUDIO
W (P-307)  (4-312)
/-103 -
0.5 MEG > “5'88

TG GRID CINCUIT
v-its

TO OTHER FILS

OUTPUT

V-3 PIN3 R-109
270 K
v-103, PIN 3
SQUELCH 0SC.
DIODE PLATE

]
e g

2}
|(J'3l2)

<

R-I177
100
a "W 85V
"'.]_ ¢-2018
T 3ov¢
B8TM.TM 289.31

Figure 28. Retransmit audio amplifier, functional diagram.

f. Capacitor C-200, in series with R-178, shunts
the primary winding of T-114 to de-emphasize the
h-f end of the audio band, and to reduce the noise
voltages which may be present at that end of the
audio band. Capacitor C-203 in the grid circuit
bypasses squelch bias resistors R-110 and R-109
for audio signals.

38. Power Audio Amplifier V-116
(fig. 27)

a. The power audio amplifier stage uses a type
3A5 twin-triode tube, V-116, in a Class B push-
pull amplifier. The signal voltage developed
across the secondary winding (terminals 4-5-6) of
inter-stage transformer T-114 is applied in push-
pull to the grids (pins 3 and 5) and V-116. The
amplified signals developed across the center-tap-
ped primary winding of output transformer T-115
is induced in the secondary winding (terminals
4-3-6) of power output transformer T-115, and is
routed through terminals 11 of J-106 and P-306
to terminals L. of AUDIO connectors J-310 and
J-311, and to terminals A and F or REC-TR CON-
TROL connector J-312, for connection to a loud-
speaker.

b. Plate voltage for V-116 is applied to the
center tap (terminal 2) of T-115 from the 105-volt
tap on the associated power supply unit. This
voltage is routed (fig. 32) from pin M of POWER
IN connector J-309 through pin 3 of P-306 and
J-106 to the center tap of the transformer.

39. Retransmit Audio Amplifier V-102
(fig. 28)

a. The retransmit audio amplifier V-102 uses
a type 3Q4 pentode tube in a Class A audio am-
plifier circuit. Audio signals developed across the
output of the discriminator circuit are routed
through R-106 and C-108 to the level adjust con-
trol, R-103, the movable arm of which is connected
to the grid (pin 3) of V-102. This control is fac-
tory adjusted and should not be touched unless
the output of this stage does not meet the require-
ments in paragraph 65, item 2. The grid circuit
includes screw driver adjustment potentiometer
R-103, located on the i-f chassis, and resistors R-
109, and R-110. Resistor R-110 also acts as the
load for the squelch diode rectifier in the squelch
oscillator circuit (par. 40). Under no-signal con-
ditions, the rectifier diode of V-103 applies a volt-
age across R-110, the magnitude and polarity of
which are such as to cut off plate current flow in
the retransmit audio amplifier V-102. This cut-
off bias is removed when an incoming signal cuts
off plate current in the squelch oscillator tube.
Refer to paragraph 40 for squelch circuit details.
The grid is returned to the filament center through
bypass capacitor C-110. Resistor R-106 and ca-
pacitor C-108 serve as a noise filter and a decoup-
ling circuit. The time delay circuit, R-181 and
C-78, associated with the grid of V-115 also serves
to cut off V-102 during the transition period from
the transmit to the receive conditions of the
receiver-transmitter, hereby supplementing the
action of the squelch circuit during this interval
of time.
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b. Plate and screen potentials are obtained
from the 85-volt receiver supply by connection
through a filter composed of resistor R-177 and
capacitor C-201B to terminal B of J-309.

c. The output of V-102 is applied through
winding 7-8-9 of T-102 and terminals 12 of J-107
and P-307 to terminal B of J-312. Load resistor
R-108 across the secondary winding of T-102 ser-
ves to stabilize the effective output impedance of
the amplifier for changes in external loading.

40. Squelch Circuit V-103
(fig. 29)

a. The squelch circuit uses a type 1S5 tube,
V-103. The tube combines a pentode and diode in
one envelope. The pentode is arranged to form
a tuned-plate, tuned-grid oscillator. The diode
rectifies the oscillator output. The purpose of
this circuit is to keep the audio circuits at cut-off
during no-signal conditions of the receiver and to
turn on the audio amplifiers when a signal enters
the receiver. Details of operation of the squelch
circuit are described below.

OISCRIMINATOR VOLUME
TPUT T
RETRANSMIT QuTPy GONTROL
AUDIO 19T AUDI0O
v-i02 v-1is
304 | ¢108 cio8 _|

-

™ 0.0IUF 1500 ]

b. The oscillator circuit includes the grid
winding (terminals 3 and 4), shunted by damping
resistor R-179, and the plate winding (terminals
1 and 2) of L-108. Terminal 2 of L-108 is con-
nected to the plate (pin 5) of V-103. Terminal 1
is connected to the voltage dropping resistor R-
172, in the plate supply lead. No capacitor is
shown connected across the two coils, since tuning
is accomplished by the interelecirode capacitance
of the tube and the stray capacity in the wiring.
The oscillator generates a frequency in the region
of 30 ke. Regenerative feedback, necessary to
sustain oscillations, is established partially through
leakage across the shield between the plate and
grid windings of L-108, partially through electron
coupling within the tube, and in large part through
coupling capacitor C-204, connected between the
plate (pin 5) and the grid (pin 6) of V-103. The
plate circuit is returned to ground for r-f through
capacitor C-205, connected from the junction of
1-108 and resistor R-172 to ground. The grid
circuit is returned to ground through grid resistor
R-113, and is connected through R-111, bypassed
by capacitor C-118, to the grid (pin 6) of the first
limiter tube, V-111, and through resistor R-184
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Figure 29. Squelch circuit, functional diagram.

Note. In Receiver-Transmitter RT-66/GRC, the following
differences exist :
(1) Resistors R-111 and R-113 are respectively 1 Megohm
and 180 K.
(2) Resistor R-309 is deleted and replaced by a wire strap.
(3) Resistors R-310, R-184 and R-180, and capacitor
C-207 are deleted.
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(4) A resistor, R-182 (470 K), is connected between
junction of R-111 and R-113 to the grid (pin 6) of
V-110 (1st fixed i-f).

(5) Contact 3 of relay O-1 is connected to the grid of
V-115 through pins 4 of J-4 and P-304, and pins 12
of P-308 and J-108, and through resistor R-181. -



to the grid (pin 6) of the second limiter tube,
V-112. Resistors R-111 and R-113 act as a voltage
divider for the voltage developed in the grid cir-
cuit of V-111. Resistors R-184 and R-113 act as
a voltage divider for the voltage developed in the
grid circuit of V-112. Any bias developed in the
grid circuit of V-111, or in the grid circuit of
V-112, is applied not only to V-111 or V-112,
respectively, but also as a bias to the grid of
V-103. When no signal is present in the receiver,
noise voltages are developed across the grid
resistors of the second limiter tube V-112. These
small voltages permit V-103 to sustain oscillations.
When a signal enters, the voltage across the grid
resistors of the first limiter tube, V-111, drives
the oscillator circuit of V-103 to cut-off and oscil-
lations cease. (The voltage developed across the
grid resistors of V-111, is also used to provide a
negative feedback voltage for the grid of V-1 for
the purpose of controlling the gain of the recei-
ver).

c. The output of the oscillator is coupled
through capacitor C-115 to the plate (pin 3) of the
diode section of V-103. When the oscillator is
operative, this signal is rectified by the diode cir-
cuit. The. rectified voltage is developed across
diode load resistor R-110. The return circuit for
these voltages is established through ground, and
through the string of filaments which includes the
filament of V-103 (V-103, V-102 and V-107).

d. The voltage developed across R-110 is ap-
plied to the retransmit audio amplifier stage,
V-102, and to the first audio amplifier stage,
V-115. Diode load resistor R-110 is common to
the grid circuits of V-102 and V-115. The grid
circuit of V-102 extends through potentiometer
R-103, resistors R-109 and through squelch diode
load resistor R-110. The grid circuit of V-115
extends through resistors R-173, R-174 and R-109,
to diode load resistor R-110. The rectified squelch
oscillator voltage developed across R-110 is, there-
fore, effectively applied to both audio tubes, V-102
and V-115, and serves to bias these tubes to cut-
off. This condition prevails as long as no signal
enters the receiver, and the squelch oscillator is
operative. An on-frequency signal entering the
receiver increases the bias provided by grid cur-
rent rectification of V-111, and biases the squelch
oscillator V-103 to cut-off. The rectified squelch
oscillator output voltage then disappears from
across R-110, and the cut- off bias is removed from
V-102 and V-115. These tubes are thus returned
to full operation. During transmission, the side-
tone signals entering the receiver from the trans-
mitter act as if a signal had been received from
the antenna. The sidetone signals thus cut off
the squelch oscillator, and return the audio tubes
to full operation as class A amplifiers. At the end

of transmission, when the sidetone signals cease,
the level of voltage in the grid circuit of V-112
drops to the noise-voltage level, and the squelch
oscillator is returned to normal operation. Its out-
put voltage is rectified as described above, and
the resultant bias voltage cuts off the audio amp-
lifier stages. A circuit connecting the grid of the
first audio amplifier stage V-115, through a charg-
ing circuit (C-78 and R-181), to the screen supply
circuit of the transmitter power amplifier V-11,
functions to silence the receiver during transition
periods from the transmit to the receive conditions
of the receiver-transmitter. C-78 and R-181 con-
stitute a time delay circuit, which charges during
transmit periods, and starts discharging immediat-
ely after opening of the contacts 2-3 and 4-5 of
relay O-1 disconnects the screen supply voltage
from across C-78. The discharge of C-78 places a
negative voltage on the grids of V-115, and V-102
which drives these tubes to cut off as described in
e below.

e. The grid of V-115 is connected through R-
181, terminals 11 of J-108 and P-308, terminals 5
of P-305 and J-5 and the normally open contacts
2-3 of relay O-1 to ground.” The armature (con-
tact 3) of the relay is connected through capacitor
C-78 to the screen circuit of V-11. Normally open
contacts 4-5 of relay O-1 connect, when closed,
screen supply voltage to this circuit. During re-
ceiving and stand-by conditions of the set, when
relay O-1 is de-energized, the contacts of the relay
are open, and the circuit associating the screen of
V-11 with the grid of V-115 (C-78 and R-181) has
no function. When the relays become energized
for transmission purposes, these contacts close.
Contacts 4-5 connect the screen supply voltage
(--250 volts) to the sereen of V-11. Contacts 2-3
also connect this voltage across C-78 (through
ground), and this capacitor charges up to the full
value of the supply voltage. Under this condition,
the sidetone signals, as described above, cut off
the squelch oscillator, and audio amplifier tubes
are fully operative. Immediately after transmis-
sion has ceased, and relay O-1 has become de-ener-
gized, the squelch oscillator is still disabled. Since
it takes some time for it to build up enough out-

‘put power to cut off the audio tubes, the squelch

oscillator cannot perform its function of squelching
the receiver during this transition period. The
time delay circuit (C-78 and R-181) described
above performs this function during this transition
period. At the end of transmission, when contacts
4-5 and 2-3 of relay O-1 open, capacitor C-78 is
disconnected from across the screen supply for
V-11. The grids of the audio tubes are now re-
turned to ground through resistors R-109 and R-
110. Until the squelch oscillator becomes fully
operative, no squelch bias voltage is developed
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across R-110, the audio tubes would be operative,
and receiver noises would appear at the audio
output circuits. However, capacitor C-78 pre-
vents this from occuring. The charge accumul-
ated across C-78 during the transmit period, now
discharges slowly through resistors R-181, R-173,
R-174, R-109, and R-110, as well as through the
inter-electrode capacity of V-11. For the dur-
ation of this discharge a negative voltage is thus
applied to the grids of V-102 and V-115. The
magnitude of this voltage is such as to cut these
tubes off. Before C-78 discharges completely, the
squelch oscillator output reaches a high enough
output level to raise the squelch diode output
voltage to a value sufficient to maintain the audio
in the cut-off condition.

f. Plate voltage for the oscillator portion of
V-103 is applied through resistor R-172, which is
bypassed by ripple filter capacitor C-144B and
r-f bypass capacitor C-205, and through the sec-
ondary winding of coil L-108(B). Screen voltage
is obtained from the 85-volt source through po-
tentiometer R-302 and switch S$-303. Capacitor
C-114 is the screen bypass capacitor. R-302 is the
SQUELCH potentiometer on the front panel. This
potentiometer and S-303 are assembled mechanic-
ally so that when the SQUELCH potentiometer
is in the extreme counterclockwise position, the
switch is open and removes screen voltage from
V-103, thereby disabling the squelch circuit. Re-
sistor R-301 drops the screen grid voltage to the
required value. The level of the signal generated
by V-103 is determined by the setting of R-302.
When this potentiometer is in its maximum clock-
wise position, the full 85 volts is applied to the
screen. The output level of the oscillator is high
and the bias voltage across R-110 is relatively
large. As R-302 is rotated in the counterclock-
wise direction, the applied screen voltage, the level
of the generated oscillator output, and the bias
voltage across R-110 are reduced accordingly. The
lower the bias voltage across R-110, the lower the
level of the signal and therefore the lower the
grid bias required to disable the squelch circuit.
Resistor R-111 and resistors R-153 and R-154, in
the grid circuit of V-111, and also resistor R-184
and resistors R-157 and R-158, in the grid circuit
of V-112, form voltage dividers to set the voltage
applied to the grid of V-103 to the required value.
Filament voltage is applied through isolating coil
L-107, connected to pin 1 of V-103. L-107 is by-
passed by capacitor C-116. The other side of the
filament (pin 7) of V-103 is connected to the
filament (pin 1) of V-102.

g. Circuits Differences. In Receiver-Trans-

mitter RT-66/GRC, the grid circuit of the squelch
oscillator tube V-103 is returned to ground
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through grid resistor R-113, and is connected
through R-111 bypassed by C-118, to the grid
(pin 6) of V-111, and through resistors R-182 to
the grid (pin 6) of V-110., Resistors R-182 and
R-113 act as a voltage divider for the voltage
developed in the grid circuit of V-110. Any bias
developed in the grid circuit of V-110 is applied
not only to V-110, but also a bias to the grid of
V-103. When no signal is present in the receiver
noise voltages are developed across the grid
resistors of the first limiter tube, and these small
voltages permit V-103 to sustain oscillations.
When a signal enters, the voltage developed across
the grid resistors of the first fixed i-f amplifier
tube V-110, drives the oscillator circuit of V-103
to cut-off, and oscillations cease. Resistors R-182
and resistors R-146 and R-147 in the grid circuit
of V-110 form a voltage dividerto set the voltage
applied to the grid of V-103 to the required value
In this receiver-transmitter, the grid of V-115 is
connected to contact 3 of relay O-1 through
resistor R-181, pins 12 of J-108 and P-308, and pins
4 of P-304 and J-4. :

41. Contro! Circuits
(fig. 30)

a. General. The push-to-talk function of the
receiver-transmitter is performed by three relays,
O-1, 0-101, and 0-301. These relays are mounted
on the r-f chassis, i-f chassis, and on the back of
the front panel, respectively. Relays O-1 and
0-101 are inclosed in hermetically sealed cans.
Relay 0-301 is an open type. The coils of the
three relays are all connected in parallel. One
side extends to terminal A of J-309, which is the
5.6-volt relay supply connection to the power sup-
ply. The other side connects to terminals F of
J-310 and J-311, K of J-312 and the DIAL LIGHT
(ON-OFF)-RING switch. These are the ground
return connections for the relay circuits. The
terminals are connected in system wiring to ex-
ternal components (mounting, control boxes, etc.)
that complete the circuit to ground through the
grounded contacts of a push-to-talk switch of a
microphone, or of a control relay, or of a control
switch. Normally, these ground return connec
tions are open, and the relays are not energized,
maintaning the receiver-transmitter in the receiv-
ing condition. When the microphone push-to-talk
switch, the control relay, or the control switch is
operated, ground return is applied and the relays
become energized. Resultant transfer of the relay
contacts performs the following basic functions:

(1) The antenna is transferred from the recei-
ver to the transmitter.



(2) The power supply connections are opened
for certain portions of the receiver, and
power supply connections are made to the
transmitter circuits.

(3) The d-c and a-c paths to the microphone

(v-308)

input circuits are established. The receiver
audio circuits are switched for reduced out-
put as required for sidetone.

(4) A control lead ‘tonnection is established to
energize the transmitter power supply.
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Figure 30. Control circuits, functional diagram.

55



YpBR JuiQ0G 21e [9-D) PUR 09D ‘76D 'ISD ‘6FD
ElgePrize It 2e) sioypedes pue ‘papR[p s1 0¢-D oipeded ‘HYDH/99-1Y JONIWSURLT ~IOARDIY U]

SWYO L% SYERT-Y ‘DUD/89-LA PUB DUD/L9-LY ‘DUD/99-LY oNIWSURL] 124109y U]
WLBDIP 1pU0IUNS
vE-68CNI"W1E

{ls

HETIN
SPIMOULD JUDWDIL]  “[§ d4NBLL
oostL L oos 1 oos
123 9% 22D
o 9y (608d) (50
I
005 1 oosil Looss 2
€v-0 19-0 7 262
v232
1H-A
0029
g2y
v-A (y-r1et1
| s |2 LA
HNOZ
vyvE -1 (pOS-dly vl
9-A
1s 0061 | 4n 100 000¢ 000€
00511 00811l L oost - [h .061-2 =3
19-0T 06-9 €9 °T o5 T ¢ (80g-9) s61-3
0029
8v-y
g-A .
IN 00 N0 IN00 000¢ INT00  JNiGo
oosrL ™ oosil 1 0os cgI- UHHU mt.o% < 621D i R A vG1-0 1
090 s B8V, ol
HD 0L
o1 oi
0029
e
(v-r)e01
o 2 (vog-d)don 6%
1085 v (801F)
10€-S  (80£-d) (20£-d)6 S 0089
%21 °
9008 121-4 (201-r}45 soi-u
- | S
_gp
SHl .
S0IA PAL-LOIA S31- EOIA 508
1 cooe 101-0 snmool  dnioo Ll dnwol | oos L an ooz
SI-D - £€91-0 T goI-0 Joved
T
22 v (goi-t)
0089
feky . iy
SRV 7 wor-r et L oosi -rif1
vu_ ] _C 108-5 ocs 2
o (90€-d)E1 v 207 o1 a1 vO¢ -
01-A 901-A 101-A 601-A SH-A {90g-d) st
AINOYIZ INOHIOUDIN OL =—od 002-X)6 Qo
(608-FIN *

(60g-r11 10



b. Relay O-1. This relay performs the follow-
ing functions :

(1) Contacts 4 and 5 connect the 250-volt lead

(terminal F' of J-309) to the screen of the
power amplifier stage, V-11.
Capacitor C-78 connected between contacts
5 and 3 of relay O-1 provides an audio
amplifier cut-off circuit during the tran-
sition period from the transmitting to the
receiving or standby conditions of the re-
ceiver-transmitter. The cut-off circuit con-
sists of a time-delay network, associating the
grid of V-115 with the sereen supply volt-
age for V-11.

- (2) Contacts 6 and 7 connect the 150-volt lead
(terminal C of J-309) to plates and screens
of the transmitter driver stage, V-9 and
V-10.

(3) Contacts 2 and 3 short-circuit the bias volt-

age developed by the squelch oscillator
diode. This arrangement effectively dis-
ables the squelch circuit during transmit
periods.
Contacts 2-3 of relay O-1 provide a ground
return connection for C-78 across the screen
supply for V-11, to permit charging this
capacitor during transmit periods. Re-
moval of this ground connection at the end
of the transmit period, permits the capa-
citor to discharge, and place cut off bias
on the grid of V-115 and V-102.

Note. The plate of V-11 is not switched by relay
contacts in the receiver-transmitter, but is connected
directly to the 450-volt supply lead (terminal P of
of J-309). However, no power is actually applied
to any of the transmitter circuits (including the 450-
volt circuits), until contacts 6 and 7 of relay O-101
apply ground to terminal K of J-312. This connection
energizes a relay in Power Supply PP-109/GR or
PP-112/GR, normally used to supply power to the
receiver-transmitter. The power supply relay then
becomes energized, and turns on the plate, screen,
filament, microphone and bias supply circuits. This
arrangement insures that no power is applied to the
transmitter circuits before the antenna load is con-
nected, and that the high current drain transmitter
supply circuits in the power supply are not ener-
gized before a load (the transmitter) is connected
to them. R

c. Relay 0-101.
lowing functions :

(1) Contacts 1, 2, and 3 serve to adjust the level
of the audio output during the receive and
transmit periods. During the receiving
period, contact 1 and 2 are closed, connect-
ing the grid of the first audio amplifier
tube V-115 to the junction of R-173 and
C-198, thus applying the full signal voltage
developed across the grid circuit of V-115
to the audio amplifier stages. During

This relay performs the fol-

transmit periods, contacts 2 and 3 are closed,
connecting the grid of V-115 to the junction
of R-174 and R-173. These resistors then
function as a voltage divider for reducing
the level of the sidetone signal applied to
the grid of V-115. This arrangement in-
sures that the level of the sidetone reaching
the earpiece of the handset or loudspeaker
is not high enough to cause acoustic feed-
back to the microphone portion of the hand-
set, and thus prevents the establishment of
a singing circuit.

(2) Contacts 4 and 5 extend the 6.3-volt sup-
ply from terminal N of J-309 to the fila-
ments of transmitter tubes V-104, V-105,
V-106, and tubes V-5 through V-11.

(3) Contacts 6 and 7 apply ground return to
the control relay in Power Supply PP-109/
GR or PP-112/GR, through terminal K of
J-309. The transmitter power supply cir-
cuits are not energized until this connection
is made (b above). ‘

(4) Contacts 9 and 10 open to remove the -85
volts supply from the plate and screen of
V-1. Contacts 8 and 9 close to connect the
85-volt supply lead from terminal B of J-309
to the plates and screens of V-104, V-105,
and V-106.

d. Relay 0-301. This relay switches the an-
tenna from the receiver input circuits (contacts 4
and 3 open) to the transmitter output circuits
(contacts 4 and 5 close).

42. Filament Circuits
(fig. 31)

a. The filaments of the tubes in the receiver-
transmitter are arranged in two groups. One
group includes all receiver filaments and those of
the crystal oscillator-harmonic generator and first
harmonic amplifier. These are energized by direct
connection to the filament supply lead, terminal
L of J-309. The other group includes all trans-
mitter tube filaments (including the second har-
monic amplifier) which are energized when cont-
acts 4 and 5 of relay O-101 close (par. 41) and
connect these filaments to the transmitter filament
supply lead, terminal N of J-309. The filaments
in each group are arranged in several 6.3-volt, se-
ries-parallel strings (fig. 31).

b. Voltage-dropping resistors (R-176, R-107,
R-148 and R-194, R-10, R-124, R-122, and R-25).
are inserted in series with those filament strings
where the total voltage rating of the filaments in
that string is below the supply voltage value of
6.3. Resistors (R-143, R-102, R-159, R-14, R-18,
R-161 and R-162, R-9- R-123, R-34, R-44, R-35,
and R-45) are shunted across the filaments in the
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string of where shunting of plate current is neces-
sary. These shunt resistors serve to establish the
filament current at the required value. Isolating
chokes and filter capacitors are used throughout
to prevent a-c current in one stage from entering
tubes in the same or associated strings.

¢. A measuring circuit, associated with each
filament string (except those including V-11 and
V-1), extends through a measuring resistor to a
terminal on switch S-301. The receiver tube
filaments are associated with positions 7 through
11 of that switch, while the transmitter tube
filaments are checked in positions 2 through 6.
When the switch is turned to any one of positions
2 through 11, the meter, in series with the meas-
uring resistor, is connected between the approx-
imate midpoint of the string and chassis. Since
each filament string represents a voltage drop of
6.3 volts, the meter reading of 3 wvolts (ap-
proximately) indicates that the filaments in the
string are good. (The 3-volt point is indicated
by a shaded area on the meter.) A broken fila-
ment in a string will cause a zero reading, a
reading considerably less than 3 volts but not
zero, a reading considerably more than 3 volts
but not 6.3 volts, or a reading of 6.3 volts (full
supply voltage), depending on the position relative
to the test point which the faulty filament oc-
cupies. For example, an open filament on the
ground side of the measuring point will cause a
high-voltage reading. An open filament on the
battery side of measuring will cause a low or zero
reading. An open filament which is shunted by
a resistor will cause a low or high reading (but
not zero or full battery voltage), depending on its
position in the string, since the resistance of the
resistor alone is higher than that of the parallel
arrangement of the resistor and the filament. If
all receiver tube filament readings are high, it is
an indication of an open filament on V-1. If all
transmitter filament readings are high, it is an
indication that the filament of V-11 is opened.
The opening of either filament may cause the
protection relay in the power supply to function
and thereby cause all readings to be uniformly
low instead of high.

d. The dial light, E-313, is associated through
contacts of S-302 (in the DIAL LIGHT ON and
RING positions) with the filaments of the discrim-
inator tubes, V-113 and V-114. Resistors R-161
and R-162, connected across the filaments of these
tubes, serve the additional purpose of dropping
the voltage to the value required by the dial light.
When S-302 is in either the DIAL LIGHT ON or
the RING position, E-313 is connected across
R-162, and the voltage drop across this resistor
causes the light to go on. When S-302 is in the
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DIAL LIGHT OFF position, E-303 is disconnect-
ed, and an equivalent resistor R-304 is connected
in its place to maintain the resistance of the fila-
ment string constant, regardless of the position
of S-302. e

43. Plate Supply Circuits
(fig. 32. See insert in back of manual).

a. Receiver Supply Circuits. All receiver
tubes, including crystal oscillator-harmonic gene-
rator, first harmonic amplifier tubes V-3 and V-4,
obtain their plate and screen potentials by direct
connection to the 85-volt supply lead, terminal B
of J-309, except as follows:

(1) Screen voltage for squelch oscillator V-103
is applied through SQUELCH potenti-
ometer R-302B and contacts of squelch
switch R-303. Adjustment of R-302B varies
the screen voltages of V-103, and serves to
vary the output level of the squelch oscil-
lator. S-303 is opened when R-302B is in
the extreme counterclockwise position, dis-
connecting screen voltage from V-103 and
disabling the squelch circuit.

(2) Plate voltage for V-2 is routed through
interchassis coaxial cable connectors J-101
ad P-1, which link the plate of V-2 (on
the r-f chassis) with the plate circuit com-
ponents located on the i-f chassis. The
screen of V-2 is connected directly to the
85-volt supply lead via terminal 6 of J-4.

(3) Plate and screen voltages for V-1 are
routed from terminal B of J-309 over nor-
mally closed contacts 9 and 10 of relay
0-101. When this relay is unenergized, the
contacts are closed and V-1 is energized.
‘When relay 0-101 is energized, contact 9
and . 10 open and these voltages are
removed. .
Capacitor C-78 connected between contacts -
5 and 3 of relay O-1, associates the screen
supply for V-11, through a time-delay
circuit, with the grid of the audio tubes, for
the purpose of providing cut-off bias during
transition periods from the transmit to the
receive conditions of the receiver-transmit-
ter.

(4) Power audio amplifier tube V-116 obtains
its plate potentials by direct connection to
the 105-volt supply lead, terminal M of
J-309.

(5) Plate and screen voltage for V-115 is applied
when an external connection is placed
between terminals J and H of J-312 or
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Figure 33. Measuring circuits, functional diagram.

In Receiver-Transmitter RT-66/GRC, the following differences exist :
(1) Capacitor C-75 is deleted and replaced with a wire strap.

(2) Resistor R-306 is 1200 ohms.
(3) Resistor R-308 is deleted.

(4) Crystal CR-301 is disconnected from the ground and the junction of C-302 and R-306, and reinserted with its
anode side connected at the junction of C-304 and meter position 1, and its cathode side (arrow) at the

junction of C-302 and R-306.

(5) A capacitor, C-303 (202 puf), is connected between the junction of C-302 and R-306 to ground.

In Receiver-Transmitter RT-68/GRC :
(1) Capacitor C-75 is 18upf.
(2) Resistor R-308 is 15 K.

J-309. Terminal J of J-312 connects intern-
ally to B of J-309 (the 85-volt supply
terminal), while H of J-312 connects to
the plate and screen of V-115. There is no
internal connection between the plate and
screen of V-115 and the supply lead. The
purpose of this arrangement is to permit
adapting the receiver-transmitter for use
in a retransmit circuit where an external
device is required to be controlled by a
received signal. When this type of control
is necessary the coil of an external relay
and bypass capacitor are placed between
H and J of J-312 or J-309. When the
receiver is in stand-by position, the external
relay is unenergized, since the squelch

b.

circuit keeps the plate current of V-115 at
cut-off. When a signal enters the receiver,
or when the SQUELCH switch, S-303, is
opened, plate current flow in V-115 ener-
gizes this relay which in turn functions
to complete circuits in associate equipment.

Transmitter Supply Circuits (fig. 32).

The plates and screens of all transmitter tubes,

except V-3 and V-4, are energized only when
relays O-101 and O-1 are operated (par. 41).

(1) All transmitter tubes, except the transmit-

ter driver (V-9 and V-10), transmitter
power amplifier (V-11), and ringer tube
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Figure 34. Typical receiver-transmitter, disassembled view.

V-104B are energized from the 85-volt
supply when relay 0-101 becomes ener-
gized and closes contacts 8 and 9. When
this occurs, the 85-volt supply lead (ter-
minal B of J-309, is transferred from the
plate and the screen of V-1 to the plates and
screens of V-5 through V-8, V-105, and
V-106, and the plate of V-104. The plate
circuit of V-104B (ringer oscillator) in-
cludes the RING position of S-302. Thus,
plate voltage for V-104B is applied only
when S-302 is in the RING position. Other
contacts of S-302 in the RING position ener-
gize relays O-1, 0-101, and 0-301 (par. 41).

The plate and screen circuits of V-9 and
V-10 extend through the normally open
contacts (6 and 7) of relay O-1 to the 150-
volt supply lead, terminal C of J-309.

(3)

(4)

The screen circuit of V-11 extends through
normally open contacts 4 and 5 of relay
0O-1 to the 250-volt supply lead, terminal
F of J-309.

The plate circuit of V-11 extends through
plate coils L-22 and L-21, and measuring
resistor R-35 to the 450-volt supply lead,
terminal P of J-309 (par. 41).

44. Measuring Circuit

a.

(fig. 33)

The measuring circuit includes a 1-ma 100-

millivolt d-c meter M-301, a 12-position test switch
S-301, and a half-wave rectifier circuit. The meter
dial is not calibrated. However, a shaded area on
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the dial face indicates the range of correct
readings for all switch positions except the RF
position.

b. Positions 2 through 11 of S-301 connect the
meter between the filament circuit measuring re-
sistors (par. 42) and chassis. The series arrange-
ment of the meter and the measuring resistor, is
placed across the filament circuits for determining
whether or not the tube filaments are broken.
The measuring resistor extends the meter range
for the particular measurement. Positions 2
through 6 check all transmitter tube filaments,
except that of V-11. Position 7 through 11 check
all receiver tube filaments, except V-1 (par. 42c).
These two tubes can be checked by visual in-
spection.

c. Position 12 (marked 85V on the panel)
arranges the meter, in series with voltage-drop-
ping resistor R-307, across the 85-volt supply cir-
cuit (terminal B of J-309 and chassis). Thus, in
this position, the meter checks the presence of

R-307

J-310

REC: ANT
TUNE SHAFT

R-306
CR-301

TRANS. ANT. LOUPLING <304

SHAFT 1307

5301

J-308

TRANS ANT RELAY
CONNECT|ON TO
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CROWN COUPLING

FOR C-17

cAM ADIUSTMENT
GUARD

5TUD

MCS DIAL CROWN
COUPLING

DIAL DRIVE ASS

J-3n

Rear view of panel.

85-volt plate supply at the receiver-transmitter
power input terminals

d. Position 1 (marked RF on the panel) con-
nects the meter across the output of the rectifier
circuit for the purpose of determining the presen-
ce of transmitter power output. The rectifier
circuit in turn is connected through capacitor
C-302 across the tuned transmitter antenna cir-
cuit, C-74 and L-23. A type IN34A germanium
crystal diode is used as a half-wave rectifier.
Resistor R-306 is the diode load, and also limits
the current through the rectifier and the meter.
C-302 decouples the meter circuit from the an-
tenna circuit, thus preventing detuning. Series
resistor R-308 serves to isolate the rectifier circuit
from the meter to insure uniform meter readings
for variations in the back resistance of rectifier
elements. This resistor serves also as a voltage
dropping resistor. C-304 is an r-f filter capacitor.
The signal voltage developed across the antenna
circuit is rectified and filtered, and applied as
d-c potential across the meter. The proportional-
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Figure 36. R-f chassis, component side.

ity factor is such that with proper antenna loading
a half-scale reading on the meter corresponds to
15 watts of r-f power across the antenna circuit.

45. System Wiring

In addition to the circuits described in the pre-
ceding paragraphs, the receiver-transmitter pro-
vides parallel wiring at panel connectors. This
wiring makes it possible to interconnect the signal,
power, and control circuits of the receiver-trans-
mitter with associated components, in different
combinations required by the different types of
systems in which the unit may be used.

a. Three parallel positions are provided at
which the basic functions of the receiver-trans-

62

mitter (talking, listening, and push-to-talk) may
be accomplished. These are panel connectors
J-310, J-311, and J-312. Thus, the microphone
input connection is paralleled between terminals
C of the three connectors. The phone connection
is paralleled between terminals A of J-310 and
J-311 and terminal E of J-312. The speaker con-
nection is paralleled between terminals L of J-310
and J-311, and terminals A and F of J-312. Final-
ly, the control (relay ground return) connection
is paralleled between terminals F of J-310 and
J-311, and terminal K of J-312. Microphone in-
put, receiver output, and relay control con-
nections can be made at any one, two, or three of
these positions. The selection of the particular
connector or connectors used is determined by the
particular system arrangement, and is described
in the technical manuals for the different systems.
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Figure 37. R-f chassis, wiring side, oblique view of top edge.

In Receiver-Transmitter RT-66/GRC, C-75, C-76, and R-55 do not appear.
In Receiver-Transmitter RT-68/GRC, C-79 and R-20 do not appear.
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In Receiver-Transmitter RT-66/GRC, C-207 and R-180 do not apgear.
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Figure 41. I-f chassis wiring side, oblique view of bottom edge.
In Receiver-Transmitter RT-66/GRC, R-184 does not appear.
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b. Plate power connection for V-115 is provid-
ed (par. 41) by external connection of a strap,
the normally closed contacts of a relay, or the coil
of a relay between terminals H and J of J-312.
These connections are paralleled in POWER IN
connector J-309, terminals H and J. In vehicular
installations, the connection between H and J on
J-312 normally is made through the mounting. In
portable or emergency arrangements involving the
use of dry batteries (Case CY-590/GRC) and a
hand generator (Generator G-8/GRC), the strap
connection is placed between H and J of J-309 by
wiring in Power Cable Assembly CX-1210/U,
which joins J-309 to Case CY-590/GRC and to the
hand generator. The cable, battery box, and the

*107 T-108

R- 128 —
c-206

1 C-143

X-104

" x-106

. c-145

T-103

‘C,BOARD 125 X-10

Figure 42,
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hand generator are supplied as part of Modifica-
tion Kit MX-898/GR.

c. For the connections and operation of a
particular radio set, refer to the technical manual
for that set.

46. Differences in Receiver-Transmitters
RT-66/GRC, RT-67/GRC, and
RT-68/GRC

Receiver-Transmitter RT-66/GRC and RT-68/
GRC are similar to Receiver-Transmitter RT-67/
GRC, described in paragraphs 18 through 45.

T4 T-102 EN X115

BOARD|
- X-102
'J"IOG
J-107

X-103 |

J-108 |
c-15 |
B
BOARD
X-113 |
T-113
BTM-TM-289-45

X-112 R-113

I-f chassis, wiring side, oblique view of rear edge.
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They differ mainly from that unit in operating
frequency range and in those circuit components
which determine frequency range. These dif
ferences are summarized below.

a. Frequency range. The operating frequency
range of Receiver-Transmitter RT-66/GRC is be-
tween 20 and 27.9 me. There are 80 channels of
100 ke each. Receiver-Transmitter RT-67/GRC is
between 27 and 38.9 mc. There are 120 channels
of 100 ke each. Receiver-Transmitter RT-68/
GRC is between 38.0 and 54.9 mc. There are 170
channels of 100 ke each.

b. Tuning Arrangement. In Receiver-Trans-
mitter RT-66/GRC, the MCS dial-drive mechan-
ism includes 8 detent positions. Dial calibration
plate shows numbers from 20 to 27. The TR ANT
TUNE cam has cam-adjusting screws. In Re-
ceiver-Transmitter RT-67/GRC, the MCS dial
drive mechanism includes 12 detent positions.
Dial calibration plate numbers range from 27 to
38. The TR ANT TUNE cam has 13 cam-adjust-
ing screws. In Receiver-Transmitter RT-68/GRC
the MCS dial drive mechanism includes 17 detent
positions. Dial calibration plate numbers range
from 38 to 54. The TR ANT TUNE cam has 17
cam-adjusting screws.

c. Crystal Oscillator V-3. There is a different
number of crystals for each receiver-transmitter
(table I). The gears to the crystal switch are
different for each set.

d. Harmonic Generator V-3 (Pins 5, 6, and
7). Shunt padder capacitor C-18, in the plate cir-
cuit (pin 6), is omitted in Receiver-Transmitter
RT-66/GRC.

e. First Harmonic Amplifier V-4. Padder
capacitor C-27 is omitted and variable capacitor
section C-17B is connected directly to ground in
Receiver-Transmitters RT-66/GRC and RT-67/
GRC. Resisor R-20 is omitted in the plate circuit
(pin 2) of V-4 for Receiver-Transmitter RT-68/

~GRC and has a value of 150 ohms in Receiver-

Transmitter RT-66/GRC and 68 ohms in Receiver-
Transmitter RT-67/GRC. The value of capacitor
C-25 differs in all these sets.

f. Second Harmonic Amplifier V-5. Padder
capacitor C-34 is omitted and tuning capacitor
C-17C is returned directly to chassis in Receiver-
Transmitters RT-66/GRC and RT-67/GRC. The
value of padder C-35 differs in all three sets.
Resistor R-24 is omitted in plate circuits of V-5
for Receiver-Transmitter RT-68/GRC and has a
value of 150 ohms in Receiver-Transmitter RT-66/
GRC and 100 ohms in Receiver-Transmitter RT-
67/GRC.

g. Antenna Circuit. The value of TR ANT
TUNE capacitor C-74 differs in alle three sets.
Capacitor C-75 is used only in Receiver-Trans-
mitters RT-67/GRC and RT-68/GRC.
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CHAPTER 3

FIELD MAINTENANCE INSTRUCTIONS

Note.

This chapter contains information for field maintenance personnel.

The amount of repair that can be performed

by units having field maintenance responsibility is limited only by the tools and test equipment available and by the skill of

the repairman.

Section |.

47. Trouble-Shooting Procedures

The test procedures for sectionalizing and
localizing trouble in Receiver-Transmitters RT-
66/GRC, RT-67/GRC, and RT-68/GRC are out-
lined in the following steps :

a. Short-Circuit Checks. These checks con-
sist of resistance measurements. They are intend-
ed to locate any short circuits which might damage
the power supply or cause additional damage to
the equipment when power is applied (par. 49).
Repair all short circuits before applymg power
to the unit.

b. Operational Checks. The operational
checks, outlined in chart form in paragraph 52,
are made to determine whether or not the re-
ceiver-transmitter performs its various functions
properly. The trouble symptoms thus obtained
will point to a faulty condition within the trans-
mitter or within the receiver and, in some cases,
may sectionalize the trouble to a smaller circuit
group. In some cases, a specific part or wire may
be indicated as causing trouble. It is recommend-
ed that the operational checks be made in the
order given, and that each trouble be cleared as it
is found, before proceeding with that next opera-
tional check. Accordingly, every time a faulty
condition is encountered, the additional checks
recommended in the chart should be made.
Detailed instructions for using the operational
check chart are given in paragraph 51.

c. Additional Trouble Sectionalization Checks.
A group of four trouble sectionalization charts
(pars. 53 through 56) supplement the operational
checks. These are the receiver, transmitter,
tracking, and filament circuit check charts. When
trouble is encountered as a result of an operational
check, refer to the indicated chart and perform
the additional checks called for. These checks
will narrow the trouble possibilities down to a
related group of stages and, in some cases, to an
individual stage or part. A brief description of
the charts follows.
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(1) Receiver trouble sectionalization chart
(par. 53). After trouble has been traced
by operational checks to the receiver cir-
cuit, the tests indicated in the receiver
trouble sectionalization chart will reduce
the trouble to a circuit group, that is, audio
circuit, variable if., fixed if., etc.

(2) Transmitter trouble sectionalization chart
(par. 54). In a similar manner, this chart
gives a series of checks for functionally
grouped transmitter circuits. The internal
checks indicated there will make it possible
to limit the trouble to a particular trans-
mitter stage.

(3) Receiver-transmitter tracking check chart
(par. 55). This chart supplements the re-
ceiver and transmitter trouble sectionaliza-
tion charts. It expands certain tests shown
there to make it possible to localize tracking
and difficulties due to mistuning to more or
less specific causes.

(4) Filament circuit check chart (par. 56). The
filament circuits of all tubes, except tubes
V-1 and V-11, can be checked by means
of the panel-mounted meter and METER
switch S-301. Proper interpretation of the
readings obtained by means of that switch
and the meter will limit the fault to a par-
ticular tube or to a circuit element in the
filament circuit. The filament circuit check
chart facilitates making such an analysis.

d. Signal Substitution. Once the trouble with-
in the receiver-transmitter has been sectionalized
to a particular circuit, a signal substitution or
signal tracing procedure (par. 57) is used to
localize the trouble to a particular stage within
the group of stages. A stage gain chart (par. 57e)
is given to assist in making the signal substitution
tests.

e. Resistance Measurements. These tests are
made to locate faults or defective components and
wiring within the circuit or stage shown to be



defective by the signal tracing procedure (par.

58).

f. Voltage Measurements. Voltage measure-
ments (par. 59) are made to determine whether
the correct d-c voltages are present at significant
points of the circuit. They are made for the
purpose of disclosing faults not observable during
the preceding tests.

g. Additional Checks. Continuity checks (par.
60) are made to determine faults in wiring and
circuit sections which cannot be discovered by
any of the means outlined above.

48. Test Equipment and Tools Required
for Trouble-Shooting

The following test equipment and tools are re-
quired for making the trouble-shooting tests
described in this section. Arbitrary references
are assigned to signal generators and meters listed
below to facilitate identification with instruments
called for in trouble-shooting procedures.

a. Either of the following power supply com-
binations :

(1) A 12-volt storage battery and Power Sup-
ply PP-109/GR.

(2) A 24-volt storage battery and Power Sup-
ply PP-112/GR.

b. Audio devices as follows:

(1) Handset H-33/PT.

(2) Microphone T-17: with cord and plug and
Headset HS-30.

¢. Loudspeaker LS-7: with cord and suitable
connector.

d. Test instruments, as follows:

(1) Electronic Multimeter TS-505/U: d-c volt-
ohmmeter (M-1).

(2) Electronic Multimeter ME-6/U or Multi-
meter TS-352/U: a-¢ voltmeter (M-2).

(3) Output Meter TS-585/U or equal (M-3).
(4) Frequency Meter Set SCR-211 (M-4).
(5) Frequency Meter TS-174/U (M-5).

e. Signal generators, as follows:

(1) Signal Generator set AN/URM-27 (G-1).
(2) Signal Generator 1-208, FM (G-2).
(3) Audio Oscillator TS-382/U (G-3).
(4) Signal Generator SG-20/U (G-4).
{5) Signal Generator TS-588/U (G-5).

f. Electrical components, as follows:

(1) Shunting unit, consisting of capacitor: .006
uf, in series with resistor : 2,700 ohms, 14
watt, complete Wlth test clips.

(2) Capacitor: mica dielectric; .006 uf.

(3) Alligator type test clips (2 required).

g. Antenna components, as follows:

- (1) Dummy antenna, consisting of a 40-ohm,
100-watt, non-inductive type resistor assem-
bly, in series with an r-f ammeter (Weston
model No. 425 or equal), or see figure 44.

(2) Antenna base and mast sections of type to

be used with the receiver-transmitter (par.
8a (4)).

h. Cables and connectors, as follows:

(1) Four-inch lead with alligator clips on each
end (2 required).

(2) Battery clips.

(3) Connector, plug to mate with J-1 on Power
Supply PP-109/GR or PP-112/GR.

(4) Connector, plug to mate with J-106 (3 re-
‘quired).

(5) Connector, receptacle to mate with P-306
(3 required), and wire, Signal Corps stock
No. 5F1B1320.1 (135 feet required).

(6) Connector, receptacle to mate with J-309
(3 required), and wire, Signal Corps stock
No. 1B1316.1- (10 feet) and No. 1B1320.9
(30 feet) or Power Cable Assembly
CX-1210/U shorting together pins B and
M on J-309 POWER IN connector on the
receiver-transmitter.

i. Tools, as follows:

(1) Tool Equipment TE-113.
(2) Allen wrenches.

(3) Tube puller.

49. Checking Key Circuits for Shorts

a. The purpose of the checks outlined in this
paragraph is to make sure that when power is
finally connected to the receiver-transmitter the
equipment will not be damaged due to short cir-
cuits. Also, many types of trouble, such as short-
ed capacitors, faulty relay contacts, etc., may be
discovered by means of these tests Use Elec-
tronic Multimeter TS-505/U (M-1), or an equi-
valent meter, to check the resistance between each
of the points on connectors J-309 through J-312
and chassis. The points of measurement and the
required readings are summarized in the following
table. For these measurements, power should be
disconnected from the equipment.
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Short-Circuit Checks

J-310
J-309 T or J-312
J-311
A i infinity |24 24
B o 110.000* |0 24
C e infinity |15 15
Do 0 infinity |0
E 0 0 24
F o infinity |infinity |24
H i, infinity |0 infinity
Y L infinity |infinity [infinity
K it infinity |infinity |infinity
) P 5 24
| infinity
N o infinity
P o infinity
R o 5, 000

*After capacitor charge indication,

b. If a required reading is not obtained, refer
to the schematic diagram for the particular unit
(fig. 53, 54, or 55) to determine which part or
parts may be responsible for the trouble. Incor-
rect readings may be due to shorted or leaky by-
pass capacitors, defective relay contacts, resistors,
or a wire or lug on one of the parts shorted to the
chassis. Check each capacitor in the affected cir-
cuit section for leakage or short, and replace if
necessary. Check the wires, lugs on components,
and contacts of switches. Repair as necessary.
Do not apply power until the trouble is cleared
and all the readings indicated in the table are

Note. The resistance reading between terminal B of
J-309 and chassis should show a capacitor charge and should
reach about 110.000 ohms, since SQUELCH control poten-
tiometer R-302, resistor R-177 and filter capacitors of the
85-volt circuit are arranged in series-parallel connections
across these two points. A shorted or leaky filter capacitor
anywhere on the 85-volt supply lead may bring this reading
down to some considerably lower finite value or to zero.
The finite resistance reading obtained then will depend on the
extent of the leakage and the value of the associated filter
resistor. For example, a completely shorted capacitor
C-201B will cause a reading of 100 ohms or less to be ob-
tained, since that is the value of the associated resistor,
R-177, shunting the 85-volt circuit to ground.

50. Test Bench Set-up for Operational
Check Using Power Supply
PP-109/GR or PP-122/GR
(fig. 43)

If the receiver-transmitter is to be tested apart
from the components with which it is normally
associated in an operating installation, it is neces-
sary to connect to it an antenna load, a source of
operating power, and audio sending and receiving
devices.

a. Antenna Load. If a dummy antenna load
is to be used, proceed as follows :

(1) Connect a 40-ohm, 100-watt, noninductive
type resistor in series with an r-f output
meter (par. 48g). Connect the series ar-
rangement of the two to one end of a short

obtained. piece of coaxial cable. Fit the other end
f - - T o o A |
RF AMMETER H
O o5 |
. - RECEIVER - TRANSMITTER,
40 OHMS : " H
100W ] :;'::,’ gz‘; | POWER SUPPLY
- | PP-109/6R
L“"""‘ RT-68/GRC OR
r"‘"""— —’—"_‘I . PP~112/GR
CAUTION; N
PINS H H H POWER OUT
85V ON PINS ;: J REC.TR POWER N
GONTROL
I Ty POWER IN
]
LOUDSPEAKER T2 - AUDIO H T 3
ar ouwur@ e X .
METER . A Y -
: o¢ o0,
ruous" I 8 N /
[ * .- - -— - - -

AF OUTPUT METER
e ——t

USE ALTERNATIVELY
AS SPECIFIED IN TEXT.

ll.oun SPEAKER TALK

AF OUTPUT  AF OUTPUT
METER METER

HEis

BATTERY +
12V OR 24V -

AF SIGNAL
GENERATOR

BTM-TM 28946

Figure 43. Test set-up, functional diagram.
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. put meters.

BTM.TM.289-4

Figure 44. Dummy antenna.

of the cable with a coaxial connector plug
(male) to mate with the coaxial ANT
connector J-307 on the front panel.

(2) If a 40-ohm, 100-watt, noninductive type
resistor is not available, an alternate type
of dummy load (fig. 44) can be constructed.

(3) Connect the dummy load prepared into the
ANT connector of the receiver-transmitter.

b. Audio Devices. The term audio devices
applies to microphone, headset, handset, and loud-
speaker or to audio signal generator and a-f out-
These devices are to be used as called
for in the individual tests. However, the proce-
dure for connecting the two types of audio devices
is the same. The procedure is as follows :

(1) Connect the carbon element of the micro-
phone in series with one set of contacts of
the push-to-talk switch (or an audio signal
generator (G-3) in series with one section
of a DPST (double-pole, single-throw)
switch) between terminals C and E
(ground) of either AUDIO connector
J-310 or J-311.

(2) Connect the other set of contacts of the
microphone push-to-talk switch (or the
other section of the DPST switch) between
terminals F and E (ground) of connector
J-310 or J-311.

(3) Connect a headphone or the earpiece of a
handset (or an a-f output meter, M-3)
between terminals A and B of connector
J-310 or J-311.

(4) Connect a loudspeaker (or an a-f output
meter, M-3) between terminals L. and H

(ground) of connector J-310 or J-311 and
between terminals F and D (ground) of
J-312.

(5) Connect a headphone (or an a-f output
meter, M-3) between terminals B and D
(ground) of connector J-312.

Note. If desired, a switching arrangement may be
provided to connect M-3, phones, or the loudspeaker
to the terminals called for in the test procedures. It
is not necessary to duplicate meters, phones, or loud-
speakers.

c. External Control Connection. Connect the
jumper (supplied) across terminals H and J of
connector J-312.

d. Power Supply. The power source may be
either of the following combinations : Power Sup-
ply PP-109/GR and a 12 volt storage battery or
Power Supply PP-112/GR and a 24-volt storage
battery. Proceed as follows :

a suitable 14-lead cable (par.
48h (6)). Fit each end of the cable with
the 14-pin multiconnector. The cable is to
be made of 3 #16 wires connected between
pins D, L, and N and 11 #20 wires between
the remaining pins. (Power Cable As-
sembly CX-1210/U can be used instead, if
pins B and M on J-309 are shorted toge-
ther.) The use of this cable will supply
reduced plate voltage to the power audio
stage V-116.

(2) At this point make sure that the OPER-
ATE switch on Power Supply PP-109/GR
or PP-112/GR is in the OFF position, and
the TRANS POWER switch on that unit
is in the LOW position.

(1) Prepare
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RG-62/U CABLE IN UG~261/U OR UG-262/U JACKS

FEMALE
NUT SLEEVE GONTACT JACK BOODY
ASSEMBLY
OUTLINE OUTLINE
1. CUT OFF SHARQ 6. WITH SLEEVE IN PLACE,COMB OUT BRAID,

FOLD BACK SMOOTH AS SHOWN, AND TRIM
703% INGH FROM END.

JACKET

BRAID
2.GUT OFF JACKET '3 INCH FROM END, 7.GUT INNER DIELEGTRIC § INGH FROM BRAID,
BEING GAREFUL NOT TO NICK BRAID. BEING GAREFUL NOT TO NIGK INNER CONDUCTOR

AND CUT OFF INNER CONDUGCTOR % INCH FROM
END OF DIELECTRIC.

-3
—r

3. CUT OFF INNER INSULATION AND WIRE 8.TIN INSIDE HOLE OF FEMALE CONTAGCT,TIN CENTER
3 CONDUCTOR OF CABLE,SLIP FEMALE CONTACT IN
UNDER BRAID 5 FROM END OF JACKET. PLAGE AND SOLDER, REMOVE EXGESS SOLDER. BE

SURE CABLE DIELEGTRIC IS NOT HEATED EXCESSIVELY
AND SWOLLEN SO AS TO PREVENT ODIELECTRIC
ENTERING 8ODY.

4. TAPER BRAID 9. PUSH INTO BODY AS FAR AS IT WILL GO, THEN SLIDE
NUT INTO BODY AND SCREW INTO PLACE, WITH WRENCH
UNTIL MODERATELY TIGHT.HOLD CABLE AND SHELL
RIGIDLY AND ROTATE NUT.

FINAL ASSEMBLY SHOWN IN SECTION

5. SLIDE SLEEVE OVER TAPERED BRAID
TO FIT TIGHT AGAINST JAGKET. BE SURE 10. THE ASSEMBLY FOR PLUGS IS THE SAME EXCEPT FOR THE
INNER SHOULDER OF SLEEVE FITS USE OF MALE CONTACTS AND A UG-260/U BODY.
SQUARELY AGAINST END OF CABLE JACKET.
BTM.TM284-76

Figure 46. Assembly instructions for connectors, Plug UG-260/U and Jack UG-261/U to cables.



(3) Connect the cable between the POWER IN
connectors of the two units.

(4) Fit one end of a heavy-duty two-conductor
battery cable with battery clips for con-
nection to the storage battery. Fit the
other end of the cable with a four-prong
connector to mate with POWER IN connec-
tor J-1 on the power supply unit.

(5) Connect the battery cable between the bat-
tery and the power supply unit. In doing
this, make sure that the correct polarity is
observed.

51. Purpose and Use of Operational
Check Chart

a. Purpose. The operational checks (par. 52)
serve as a first step in sectionalizing trouble in the
receiver-transmitter. The panel-mounted controls
and facilities are used to operate the equipment
‘under as close to normal conditions as possible at
a test bench. In some cases, internal measure-
ments at key test points are made. The trouble
symptoms yielded by these checks, when properly
interpreted on the basis of the repairman’s know-
ledge of the circuit arrangement of the receiver-
transmitter (ch. 2), will point to specific circuit
sections as being defective, and to additional
checks necessary to further limit the trouble to a
particular stage.

b. Circuit Sections for Operational Checks.
For the purpose of the operational checks, the cir-
cuits of the receiver-transmitter may be grouped
functionally into the following sections :

(1) H-f portion of receiver, including—
(a) Receiver r-f amplifier and receiver first
mixer.
(b) Crystal oscillator-harmonic generator.
(¢) First harmonic amplifier.

(2) L-f portion of receiver, including—

(a) Receiver oscillator, receiver second
mixer, first fixed i-f amplifier, first and
second variable i-f amplifiers, and first
and second limiters.

(b) Discriminator.

(c) Receiver audio amplifiers.

(3) Transmitter 1-f section, including—
(a) Microphone circuit.
(b) Transmitter oscillator.
(¢) Reactance modulator.

(4) Transmitter h-f section, including—
(a) Crystal oscillator-harmonic generator.
(b) First and second harmonic amplifiers.
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(¢) Transmitter mixer.

(d) Transmitter r-f amplifier.

(e) Transmitter driver.

(f) Transmitter power, amplifier.

(5) Push-to-talk control circuits.
(6) Ringer oscillator.
(7) Squelch circuit.

c. Additional Trouble Sectionalization Data.
The operational check chart (par. 52) is supple-
mented by a group of check charts which serve to
further limit the trouble to a particular stage
within the circuit section determined as being
defective by the operational checks. These charts
include—

(1) Receiver trouble sectionalization chart

(par. 53).

(2) Transmitter trouble sectionalization
(par. 54). ‘

(3) Receiver-transmitter tracking check
(par. 55¢).

(4) Filament circuit trouble localization chart
(par. 56).

d. Use of Operational Check Chart. The tests
given in the operational check chart follow a cer-
tain specific sequence. In each test it is assumed
that the preceding tests have been made and that
the troubles discovered have been eliminated.
Accordingly, start with item 1 and proceed in the
indicated order. The chart includes several co-
lumns, as follows:

chart

chart

(1) Ttem of check. This column assigns the
numerical sequence to the particular check
to facilitate future reference to it and de-
scribes briefly the purpose of each check.

(2) Test condition or operation. This column
lists the switches and controls to be oper-
ated and the conditions to be met. The
microphone, headset, handset, loudspeaker,
power supply, and the standard receiver-
transmitter (called for in some cases) are
not part of the set being tested, but are
needed in making the tests. To facilitate
identification, meter and signal generator
references corresponding to those given in
paragraph 48 are included. It should be
noted, however, that the nature of the nor-
mal indication (next column) should serve
as a guide in the selection of meters and
signal generators.

(3) Normal indication. Both aural and visual
indications are outlined to show what to



expect after the test conditions have been
met. If these indications are not met as spe-
cified, a trouble condition exists. For best
results the repairman should be acquainted
sufficiently well with the circuit theory and
the actual operational behavior of the re-
ceiver-transmitter to be able to give correct
interpretation to the mnormal indications.
For example, in the case of item 3, which is
a qualitative check of receiver operation
based on the presence of noise in the r-f and
i-f circuits, absence of noise shows that the
receiver is defective at some point. Audi-
bility of the noise does not prove conclus-
ively, however, that the entire receiver
functions properly. The r-f stage may be
defective and yet noise may be heard in
the earpiece. Since the volume of noise is
a function of the total gain of the stages,
a defect in the r-f and mixer stages of the
receiver will show up as a reduction in the
volume of noise heard. The same is true
of the sidetone check. Proper interpre-
tation of the volume of sidetone will give
a more precise meaning to the normal in-
dication for item 13.

4)

(%)

Possible causes of trouble. This column
indicates the circuit sections to be suspected
as being defective if the normal indication
is not obtained, In cases where several
types of trouble symptons are possible, the
circuit sections involved in each type of
trouble symptom are listed.

Further checks. This column lists further
sectionalization or localization checks to be
made if the normal indication is not ob-
tained. Where further operational checks
in the operational check chart are called
for, perform each operational check, note
the resultant indication and, if abnormal,
follow through as indicated in the further
checks column for that operational check.
Where reference is made to the supple-
mentary trouble-shooting charts (as listed

in ¢ above), it usually will not be necessary

to perform all the checks listed in the sup-
plementary chart, but only for the circuit
group or groups called for by the particular
possible causes of trouble and further
checks of the operational check chart.
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55. Receiver-Transmitter Tracking Check
Chart

The readings obtained at the several test points
of the transmitter circuits for the various detent
settings of the MCS dial are shown in ¢ below.
It is assumed that the transmitter oscillator (4.45
to 5.45 me) is working properly and that the tun-
ing of the oscillator and calibration is corréct.
Check tracking of the TENTH MCS dial and as-
sociated capacitor is described in paragraph 7le.
The values shown in the table are minimum va-
lues. Some deviation from these values is to be
expected in a normally operating transmitter.

a. Measurement. For any setting of the MCS
dial, with the TENTH MCS control in position 0,
connect the vacuum-tube voltmeter (M-1) to each
of the indicated test points in succession. Obtain
the readings and record them for reference and
comparison. These readings will serve as a ca-
libration chart for the particular set. Note, how-
ever, that variations in the same set from time to
time are to be expected due to some backlash and
mechanical leakages. The push-to-talk button on
the microphone must be operated and the full
transmitter power applied. An alternative method
of energizing the transmitter circuits is to connect
ground to terminal K on the front panel REC-TR
CONTROL connector. Compare the readings ob-
tained with the data given in the chart.

¢. Tracking Checks.

b. Analysis of Measurement Data. Proper in-
terpretation of the measurement data will make

it possible to locate the specific cause of the trou-
ble.

(1) If, for a given MCS dial detent position, the
reading for any of the test points, 3J, E-2L,
E-4H, E-6A, or E-6B, is not correct, the
tracking between sections of tuning capa-
citor C-17 is incorrect. Realine the crystal
oscillator-harmonic generator circuits as de-
scribed in paragraph 7lg.

(2) If the readings for any of the other E test
points are incorrect, the tracking of r-f tun-
ing capacitor C-1 is incorrect. Realine in
accordance with paragraph 71.

(3) If the readings for test points 3J, E-2L, E-
4H, E-6A, and E-6B are correct, but those
for the remaining E test points are incor-
rect, the coupling arrangement to capacitor
C-1 is defective. (The transmitter oscil-
lator is assumed to function properly.)

(4) If approximately the same output is not ob-
tained whenever the MCS control is re-
turned to a particular position, check the
tightness of the detent screws and check
for ‘backlash in driver gears and the gear
drive.

(5) If no tuning is possible by varying the con-
trol, there is slippage in the variable capa-
citor mechanical couplings (par. 65).

Circuit group Ttem of check

M.1)

Points of measurement

Minimum acceptable meter

reading at any me detent Remedy if reading is incorrect

position
Crystal oscillator Crystal activity. 3J (V-3 pin 3). 9 volts. Change crystal.
Harmonic gener- Grid drive of V-4. | E-4H and chassis. 0.4 volt(1). Readjust L-6, C-16, or
ator . dial stop.
' Output of V-4, E-2L and chassis. 1.0 volt(2). Readjust L-8, C-26, or
dial stop.
Output of V-5 and | E-6A (4) and 2.1 volts. Readjust L-9, C-83, or
output of V-6, E-6B (—). dial stop.
Readjust L-12 and C-1E.
Transmitter r-f Grid drive V-9 and | E-7B (--) and 6.0 volts. Readjust L-16 and C-1G.
cireuits. V-10. E-8G (—). ‘
Grid drive. E-9G (4) and
E-9F (—)

output (series
antenna current
into a 40 ohm
dummy antenna)

Power output V-11. | E-9H () and
and E-8J (—).
Transmitter power | 9M and chassis.

2.5 volts(38). Readjnst L-18 and C-1J
and neutralization T-8

and C-65.
1.0 volt. Readjust L-22 and C-1M.

TRANS ANT COUP-
LING (T-9), TR ANT
TUNE (C-74), or cam.

0.5 ampere.

(1) For RT-68/GRC : minimum 0.7 volt at detent position 1 mc below highest mc position.
minimum 1,9 volt at detent position 1 mc above lowest mc position.

(2) For RT-68/GRC : minimum 1.1 volt,

(39 For RT-68/GRC : minimum 1.4 volt (450 V supply off) or 0.8 volt (450 V supply on.).
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56. Filament Circuit Trouble Localization
Chart

‘When testing the filament circuits in conjunc-
tion with the chart below, the METER switch must

follow the sequence of the chart. In all cases the
normal reading of the meter M-301 is center scale.
If this reading is not obtained, the probable de-
fective item is listed under the type of reading
obtained.

METER R
ps:g:ic:n Zero reading To:erloou;e;;;gnot ’Esﬁ-sl::;gll: rbel;::ligzt Full»scalfz reading
2 L-13, C-49, C-b0, C-46, C-51,| V-7 V-9 V-9, combination of V-9 and
R-56, C-60, C-301, R-47, R-44.
combination of R-34 and V-7,
3 . R-57, C-52, C-61. R-48, combin- | V-8 V-10 V-10, combination of V-10
) ation of R-35 and V-8. and R-45.
4 L-11, C-42, V-6, C-41, R-28,| C-31 V-5, R-25.
C-43.
5 C-135, R-124, L-116, R-125, | V-106 V-104.
C-139, combination of R-123
and V-106.
6 V-105, R-121, C-136, C-134. R-122,
7 V-116, L-136, C-195, R-163,1 C-191, C-14, C-18 | V-113, V-3 1.-135, L-5, combination of
C-190, combination of R-161 R-14 and V-3, L-4.
or R-162 and V-114.
8 L-7, V-4, R-19, C-23, C-221.. V-2 R-10, combination of R-9
combination or R-18 and V-4. | and V-2.
9 R-107, V-102, R-105, C-112, | C-116 V-107, L-107, V-103.
C-149.
10 V-108, C-154, L-125, C-174, | R-148, R-149, C-|V-112 L-128, V-111, L-131, combin-
V-110, R-150, C-171. 179, C-178, C-185 ation of R-159 and V-112.
11 R-176, C-144C, V-155, L-122, | C-163, C-107 V-109, V-101 L-105, L-106, L-102, combin-
R-142, C-164, C-165. ation of R-143 and V-109,
combination of R-102 and
V-101.
X [
Note 1. The transmitter power amplifier tube, V-11, and 57, Signal Substitution

the receiver first r-f amplifier tube, V-1, are not checked by
the meter switch. These tubes must be checked by visual
inspection. Observe whether (with power applied) the tube
filaments are lit. The filament of V-11 is energized when
the microphone push-to-talk button is operated.

Note 2. Because of the series-parallel arrangement of the
tube filaments, a break in the filament of one tube in a series
string of tubes will cause all the other tubes in the string to
go out and will produce indications of a faulty
involving those tubes.

stage

Note 3. A high reading for all filaments may be due to
a faulty V-1 or V-11 tube. A low voltage for all tubes may
be due to the operation of the overload relay in the power
supply.

Note 4. Turn off all power when replacing tubes,

a. General. The purpose of the signal substi-
tution or signal tracing checks described in this
paragraph is to localize trouble to a particular
stage or part within the circuit group of the recei-
ver-transmitter, which has been shown to be de-
fective by the trouble sectionalization charts of
paragraphs 52 through 55. The data obtained also
serves to determine whether a particular stage or
stages need alinement.

b. Test Equipment. The test equipment re-
quired for the signal tracing checks is listed in
paragraph 48.

c. Test Connections. The dummy antenna
load, the cabling, and the power source should be
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connected as described in paragraph 50 and as
shown in figure 43. The connections for the test
meters and the signal source are to be made as
indicated in the stage gain charts included in this
paragraph for the particular circuit under test.

d. Signal Tracing in Receiver. In general, the
procedure of signal tracing described here con-
sists of connecting the meter to the final output
circuit of the circuit group under test, connecting
the signal generator successively to each of the
input circuits preceding that output connection,
and for each connection of the signal generator to
determine the level of the test signal required to
obtain the reference reading on the meter. By
comparing the values obtained with the data given
in the stage gain chart, it is determined whether
or not a particular stage provides the required
gain. Failure to provide the required gain may
be due to either a faulty component or tube within
the stage or to improper alinement. The signal
generator and meter connections, the required test
signal frequency and the required test signals
levels, and the reference readings are given stage-
by-stage in the stage gain chart (e below).

(1) For signal tracing purposes, the receiver
is sectionalized into four major groups:
audio amplifier stages, fixed i-f stages (in-
cluding limiters and discriminator stages),
variable i-f stages (including crystal oscil-
lator-harmonic generator, first harmonic
amplifier, and first mixer).

(2) For measurements on the audio circuits,
the reference reading is the nominal audio
power output (100 mw) of the receiver.
The 1-f reference limiter meter reading is
the reference level for measurements on all
fixed and variable i-f circuits.

(3) The 1-f reference limiter reading is obtained
as follows :

Connect the meter (M-1) between termi-
nals 5 and 1 of test socket X-200. Connect
the test signal generator between terminals
6 of X-111, through a .006-uf mica capaci-
tor, and chassis. Adjust the frequency of
Signal Generator TS-588/U to 1.4 mc (use
Frequency Meter Set SCR-211 for calibra-
tion of generator), and adjust the output
level to .5 volt. The meter reading obtained
is the I-f reference limiter meter reading
and its value will be approximately .6 (volt
dc) ; the tuned circuit, T-112, can affect
the reading. To check alinement of T-112,
apply the shunting unit between terminal 2
of V-111 and ground. Adjust the second-
ary (L-130) of T-112 (fig. 6) for maximum
reading. Apply the shunting unit across
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terminal 6 of V-112 and chassis. Adjust
the primary (L-129) of T-112 (fig. 6) for
maximum reading of 1-f limiter meter. It
may be necessary to increase the signal
generator output level to obtain a reading
while performing the latter operation, due
to loading by the shunting unit.

(4) The h-f reference limiter meter reading is
used as a reference meter reading for meas-
urements of the r-f circuits. The h-f limiter
meter reading” is obtained by performing
the following steps : Connect the multimeter
(M-1) between terminals 5 and 1 of test
socket X-200. Connect Signal Generator
TS-588/U (G-5) through a .006-uf mica ca-
pacitor to terminal 6 of tube V-107 and
chassis. Adjust the signal generator fre-
quency to 445 me (TENTH MCS control
at 0), and adjust the output level for an
increase of the above 1-f reference reading
by a factor of 3. This should be approx-
imately 1.5 volts de. Use this reference
limiter reading for all measurements of the
receiver r-f and first mixer circuits.

(5) The following switch and control settings
apply for all measurements on the receiver
circuits :

Switch or control Setting

SQUELCH ..cocvvvvnnannn OFF.
DIAL LIGHT (ON-OFF)
RING  civivireeeciennens OFF.
VOLUME .....ccoevenen Maximum clockwise.
OPERATE (power sup- RECEIVE.
Ply) e
TRANS POWER (power
supply)  ceeviiiinnn LOW.
Microphone push-to-talk
button ......cociiiinnn Unoperated.
MCS and TENTH MCS To correspond to test
dials ...oociiiiiiiniinnen. frequency used. See

chart in e below.

e. Stage Gain Chart. Connect test Signal Gen-
erator TS-588/U (G-5) between grid of indicated
stage and chassis, and connect multimeter M-1 be-
tween the terminals indicated.



Test signal Output
Stage
Frequency Input Meter point Level
(mc) level on X-200 {volts)
v-112 14 1.0 v |6 and 2 3.75
V-111 14 Sv [1land b .6
V-110 14 026 v [1and b .6
V-109 14 3,600 yv|1andb .6
V-109 4.45 ]4,000 yvi1landb .6
V-109 5.45 13,800 4v|1andb .6
V-108 4.45 500 v |1 and 5 .6
V-108 5.45 460 yv |1 and b .6
V-107 4.45 52 pv| 1 and b .6
V-107 5.45 40 ywviland b .6
V-107 445 | 156 ,v|1land 5| 15
V107 5.45 | 120 yv|land5 | 15
V-2 4.45 57 uwv|1land 5 1.5
V-2 5.45 29 yv|1land5| 15
V.2 20.0 103 wv|land5 | 15
RT-66
V-2 27.0 140 pv | 1 and 1.b
RT-66
V-1 20.0 5 uyv|landb 1.5
RT-66
V-1 27.0 4 4,v|1landb 1.5
RT-66
ANT 20.0 4 yviland5| 15
RT-66
ANT 27.0 3 uv|ilandb 1.5
RT-66
V.2 27.0 103 yv|1and5 | 15
RT-67
V-2 38.0 140 yv |1l and b 1.5
RT-67
V-1 27.0 5uv|1landb 1.5
RT-67
V-1 38.0 4 yvilandb 1.5
RT-67
ANT 27.0 4 4v|land5| 15
RT-67
ANT 38.0 3 uv|1landb 15
RT-67
V-2 38.0 103 yv|1land5 1.5
RT-68
V-2 54,0 140 yv |1 and 5 1.5
RT-68
V-1 38.0 8 ywv|1landb 1.5
RT-68
V-1 54.0 6 v|land5| 15
RT-68
ANT 38.0 7 uvi{landb 1.5
RT-68
ANT 54.0 5 wv|1landb 1.5
RT-68

f. Analysis. Compare the signal generator
output levels required to give the reference read-
ings with the levels given in the chart. The ta-
bulated data are nominal values. Nonuniformity
in tubes, tolerances of components, etc., may be
responsible for as much as 10 percent reading va-
riations between sets. Interpret the test results
with this fact in mind. In general, the fault in
the circuit group lies between the point at which
the abnormal reading is first obtained and the
preceding test point. A fault may be indicated
by the absence of a reading, or by a drastic re-
duction or increase in a reading. Refer to the
schematic diagram (fig. 53, 54, or 55) to identify
the stage to which the trouble has been localized.
An excessively high signal generator output level
required to provide the reference reading may be
due to a defective tube or circuit component or
to misalinement of the stage.

g. Further Trouble Localization Checks. When
trouble has been traced to a given stage or a
portion of the stage, do the following :

(1) Turn the OPERATE switch on the power
supply to OFF, and pull the tube out of its
socket.

(2) Test the tube by means of a tube checker
and, if defective, replace with a good one.
If a tube checker is not available, substitute
a tube known to be good for the suspected
one.

(3) Attempt to realine the stage or stages which
show low gain, if a tube (particularly in
the oscillator and h-f circuits) has been
replaced (par. 71), or after a tuned stage
has been extensively repaired. Realine the
discriminator circuit if any part which con-
tributes to the balance of the circuit has
been replaced. If gain measurements are

. constantly low, and alinement fails to im-
prove the condition, investigate the need
for mechanical realinement (par. 65).
Check for the possibility of broken tuning
slugs, broken capacitors shafts, or loose dial
detent screws.

(4) If realiment fails to clear the trouble, meas-
ure the resistances at the tube socket of the
defective stage. Refer to paragraph 58 and
to figures 47 and 48 for the points of meas-
urement and the required reading. Note
that the information given is merely a guide
and should suggest other tests, measure-
ments, and procedures for localizing the
trouble to a defective part or wire. Re-
place any component found to be defective.
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(5) If the resistance measurements fail to local-
ize the trouble, turn on the power and
measure the tube socket voltages (par. 59
and figs. 47 and 48).

58. Resistance Measurements

stage or stages, found to be defective by the signal
substitution checks of paragraph 57. For these
checks disconnect power from the receiver-trans-
mitter and turn the METER switch to the RF po-
sition. Use Electronic Multitheter TS-505/U.
Replace any component, or repair any wire found
to be defective.

(figs. 47 and 48. For fig. 47 see insert in
back of manual). a. Make the pertinent measurements indicated

in figures 47 and 48. These measurements are
made from the socket terminal to ground. The
required resistance readings are shown below the

These checks are intended to serve as a guide
for locating defective components or wiring in the

32v

v 1STFIXEDIF
v-110

[¢] XMTR
\) REACTANGE
V-106
9108 L —— o5 v 6&—IN¢ xioe
0
olr:.:w_/Zo 4 6? 8? |&%\‘|_3 MEC
33V lov 2.0V TEST CONDITIONS:
€800 g_é?o;g_)L 50 o €2 LALL READINGS OBTAINED WITH 20,000
OHMS PER VOLT METER.
c;v OB 2N I‘z%! NC 2VOLUME CONTROL IN EXTREME CLOCK XMTR osc“
27 ! LOCK- M .
= / WISE POSITION, 8 1600
*XOVIKF 517 W ov CPS OSC. 100K
3 \o\, L'\o c/’(“ o) 3.S0UELCH CONTROL IN EXTREME COUNTER v3-|Ao;z v
J-107 gcv O 19 ©15 CLOCKWISE POSITION (OFF), %-108
oV ov 4.FOR V-104 VOLTAGE READINGS $-302 IN
s T3248 & & 1o RING POSITION; FOR ALL OTHER READ- 057V
NG INGS IN DIAL LIGHT OFF POSITION. Py =
X6 lov NG i X%
s o 6.JUMPER BETWEEN H AND J OF J-312 8NUMBERS BELOW REFERENCE LINES ARE
GCONNECTED. RESISTANCE READINGS ,OBTAINED WITH ALL
105 v . - 6.NUMBERS ASOVE REFERENCE LINES, TUBES INSTALLED,ALL PLUGS DISCONNECTED
- R / % ARE VOLTAGE READINGS OBTAINED WITH 9.3 (ASTERISK) IN PLACE OF A RESISTANGE
88V _— is 5 719 .0V NO SIGNAL APPLIED. READING INDICATES A CHARGING CAPACITOR
* \o\o \o c? of o~ o 7.WHERE TWO VOLTAGES ARE SHOWN THE 10.%% (DOUBLE ASTERISK ) SUPPLY VOLTAGE
J-106 &3V o3 140 6> 6-|33,V VOLTAGE READING IN PARENTHESIS IS WHEN MICROPHONE SWITCH 1S OPEN.
1S OBTAINED WITH MICROPHONE PUSH= |
ov TO-TALK SWITCH CLOSED (1.E. TERMINAL '"lﬁ%';c'jfé‘;‘ﬁsn'"gzgs'r;DE BETWEEN POINT
K OF J-312 GROUNDED) ,WHERE ONLY )
ONE READING IS GIVEN, IT APPLIES TO 12. NC INDICATES NO GONNECTION.
EITHER CONDITION, A
SEE.NOTE
* (121
nx%o LEOVEL
($1s]]
17 ATV v-102  POWER AUDIO 2D VARIABLE IF $ST VARIABLE 1 F
)3(302 v-1i6 v-108 v-107
3A5 U4 104
X-116 X-108 X-107
100V 5V 46V
2! 24
5
1ST AUDIO 85V

75V v-Hs
& 304

g7y XS
23
ENgy 340 e
2 %
BTM-TM289.59
Figure 48. Resistance and voltage data, i-f chassis.
Note:  ***: Between 780 K and 1.28 megohm depending upon the setting of R-103.

**++. Between 235 K and 356 K depending on setting of R-128,
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guide line from the socket terminal. It is not
necessary to make all measurements shown in fi-
gures 47 and 48 ; only those indicated at the tube
sockets associated with the stage found to be de-
fective by the signal substitution checks of para-
graph 57 and the other trouble sectionalization
checks.

b. Make the pertinent measurements listed in
the table on the following pages. The data given

in the table supplement the data given in figures
47 and 48. They cover measurements which can-
not be made to ground but must be made point-
to-point. The measurements also are grouped on
a stage-by-stage basis, and, where this is not pos-
sible, on a functional circuit basis. It is unneces-
sary to make all measurements shown in the table;
only those indicated for the stage or circuit found
to be defective by the trouble sectionalization
checks of the preceding paragraphs.
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Circuit or stage

Point of measurement

Normal
reading

Probable trouble

(ohms)
Receiver antenna and | From ANT connector J-307 to chassis 0 | Open contacts 3 and 4 of relay O-1.
r-f amplifier (V-1). Defective coaZXial connectors J-306
-or P-6 or coaxial cable.
Defective L-1.
Across coil L-1 in tuning unit T-1 0 | Defective coil L-1.
From term. 5 to term. 6 of X-1 101,000 | Defective L-3, (L-2 in RT-66/GRC),
or R-4, or R-3.
83,000
or
83,000
From term. 5 of X-1 to term. B of J-309. 1,000 | Defective R-4, contacts 9-10 of relay
0-101, multiconnector terms., or
wiring.
From term. 4 of X-1 to term. 1 of X-4 0 | Defective L-7.
First receiver mixer | From term. 3 of X-2 to term. B of J-309 22,000 | Defective R-11, multiconnector
(V-2). terms., or wiring.
From term. 2 (plate) of X-2 to term. 5 0 | Defective coaxial connectors P-1 or
of T-107. J-101 or interchassis coaxial cable.
From term. 5 of T-107 to term. B of 8,200 | Defective L-117, R-133, multicon-
J-309. i nector terms., or wiring.
From term. 1 of X-2 to 7 of X-4 33 | Defective R-10.
First variable i-f am- | From term. 1 to term. 6 of X-107 180,000 | Defective R-132.
plifier (V-107).
From term. 2 to term. 3 of X-107 0 | Defective 1,-118.
From term. 3 of X-107 to term. B of 12,000 | Defective R-136, multiconnector
J-309. terms., or wiring.
Second variable i-f| From term. 6 to term. 1 of X-108 180,000 | Defective R-135.
amplifier (V-108).
From term. 1 of X-108 to term. 7 of 5 | Defective R-148, R-149, or L-125.
X-110.
From term. 7 of X-108 to term. 7 of 12 | Defective R-176.
X-115.
From term. 2 to 3 of X-108. 16,700 | Defective L-119, L-121, R-137, or
R-138.
From term. 3 of X-108 to term. B of 4,700 | Defective R-137, multiconnector
J-309. terms., or wiring.
Second receiver mixer | From term. 1 to term., 7 of X-109. 470" | Defective R-143.
(V-109).
From term. 1 of X-109 to term. 7 of 0 | Defective 1.-105 or L-106.
X-101.
From term. 2 to term. 3 of X-109. 0 | Defective L-123.
From term. 3 of X-109 to term. B of 8,200 | Defective R-145.
J-309.
From term. 4 to term. 1 of X-109. 27,000 | Defective R-141.
From term. 6 to term. 1 of X-109, 198,000 | Defective R-139 or R-140.
From term. 7 of X-109 to term. 1 of 0 { Defective L-122.
X-115.
From term. 4 of T-109 to chassis, 0 | Defective L-120.
First fixed- i-f am-| From term. 1 to term. 6 of X-110. 198,000 | Defective R-146 or R-147.

plifier (V-110).

1. For Receiver-Transmitter
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Circuit or stage

Point of measurement

Normal
reading

Probable trouble

(ohms)
From term. 2 to term. 3 of X-110. 0 | Defective L-126.
From term. 8 of X-110 to term, B of 8,200 | Defective R-152, multiconnector
J-309. terms., or wiring.
From term. 7 of X-110 to term. 1 of 5 | Defective L-125, R-148, or R-149.
X-108.
From term. 1 of X-110 to term. 7 of 0 | Defective 1.-128.
X-111. )
First limiter stage | From term. 1 to term. 6 of X-111. 198,000 | Defective R-153 or R-154.
(V-111).
From term. 2 to term, 3 of X-111. 0 | Defective 1.-129.
From term. 3 of X-111 to term. B of 8,200 | Defective R-156, multiconnector
J-309. terms., or wiring.
From term. 1 of X-111 to term. 7 of 0 | Defective 1-131.
X-112.
From term. 6 of X-111 to chassis. 170K | Defective R-1, R-55, R-111, R-113,
R-153, R-154, R-157, R-158, R-180
or R-184 for RT-67/GRC and RT-
68/GRC, or defective R-111, R-113,
R-146, R-147, R-153, R-154, or
R-182 for RT-66/GRC.
Second limiter stage | From term. 2 to term. 3 of X-112. 0 | Defective L-132.
(V-112).
From term. 8 of X-112 to term. B of 1,000 | Defective R-160, multiconnector
J-309. terms., or wiring.
Discriminator circuit | From term. 2 of X-113 to term. 2 of 0 | Defective L-133 or L-134.
(V-113 and V-114). X-114.
From term. 2 to term. 3 of X-113. 180,000 | Defective R-164.
From term. 2 to term. 3 of X-114, 180,000 | Defective R-165.
From term. 2 of X-113 to term. 4 of 0 | Defective L-133.
T-113.
From term. 2 of X-114 to term. 4 of 0 | Defective L-134.
T-113.
From term. 1 of X-113 to term. 7 of 0 | Defective wiring.
X-114.
From term. 1 of X-114 to term. 7 of 41 | Defective R-162 or R-161, R-304 (or
X-113. dial light), or contacts 10-11-12 of
DIAL LIGHT (ON-OFF)-RING
switch S-302.
From term. 1 of X-114 to term. 7 of 0 | Defective 1.-138.
X-116.
From term. 7 of X-113 to term. 4 of X-3. 0 | Defective L-135 or L-5.
Afc circuit From term. 3 of X-113 to term. 6 of | 650,000 | Defective R-170 or R-116.
X-105.
From term. 8 of X-114 to term. 6 of | 650,000 | Defective R-171 or R-118.
X-106.
First audio amplifier | Across R-175. 270,000 | Defective R-175.
(V-115). or
150,000
or
150,000
From pin 11 of P-307 to chassis. 500,000 | Defective R-303.

1. For Receiver-Transmitter RT-66/GRC, RT-67/GRC and RT-68/GRC, respectively.
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Normal

Circuit or stage Point of measurement reading Probable trouble
(ohms)
From pin 8 of P-307 to chassis. 500,000 | Defective R-303.
(VOLUME control in maximum count- -
erclockwise position.)
First audio amplifier | From term. 3 of X-115 to chassis. 1.61 meg; Defective contacts 1-2 of relay 0-101,
(V-115)-Continued R-173, R-174, R-109 or R-110.
From term. 2 to term. 4 of X-115, 1,500 | Defective T-114.
From term. 4 of X-115 to term. H of 0 | Defective wiring or multiconnector
J-312, pins.
From term. 7 of X-115 to term. 7 of 22 | Defective R-176 or R-107.
X-102.
From term. 7 of X-115 to term. 4 of 12 | Defective R-176.
X-116.
From term. A of J-311 to chassis. 24 | Defective T-114.
Power audio amplifier | From term. 3 to term. 5 of X-116. 600 | Defective T-114.
(V-116).
From term, 5 to term. 1 of X-1186, 280 | Defective T-114.
From term. 1 to term. 7 of X-1186. 0 | Defective wiring.
From term. 4 of V-116 to term. L of 0 | Defective wiring or multiconnector
J-309. pins.
From term. 2 to term. 6 of X-1186. 570 | Defective T-115.
From term. 6 of X-116 to term. M of 285 | Defective T-115, multiconnector pins,
J-309. or wiring.
From term. L of J-311 to chassis. 24 | Defective T-115, multiconnector pins,
or wiring.
Retransmit audio am-| From term. 2 to term. 4 of X-102. 1,500 | Defective T-102.
plifier (V-102).
From term. 4 of X-102 to term. B of 100 | Defective R-177, connector pins, or
J-309. wiring.
From term, 4 of X-102 to term. J of 0 | Defective connector pins or wiring.
J-312.
From term. B of J-312 to chassis. 24 | Defective R-108 or T-102.
Across R-106. 680,000 | Defective R-106.
Receiver oscillator From term. 2 to term. 3 of X-101. 0 | Wiring defective.
(V-101).
From term. 1 to term. 7 of X-101, 150 | Defective R-102.
From term. 2 of X-101 to term. B of 50 | Defective L-101, L-103, or L-104.
J-309.
Crystal oscillator-har- | From term. 1 to term. 7 of X-3. 0 | Defective wiring.
monic generator
(V-3).
From term. 4 to term. 7 of X-3. 150 | Defective R-14.
From term. 3 to term. 5 of X-3. 0 | Defective wiring.
From term. 2 to term. 6 of X-3. 2,000 | Defective R-12, R-15, or L-6.
From term. 2 of X-3 to term. B of J-309. - 1,000 | Defective R-12, connectors pins, or
wiring.
First harmonic ampli- | From term. 2 to term. 4 of X-4. 5,850 | Defective R-20, L-8, R-22, or R-21.
fier (V-4). or 5.768
or 5,7001

1. For Receiver-Transmitter RT-66/GRC, RT-67/GRC and RT-68/GRC, respectively.
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Normal

Circuit or stage Point of measurement reading Probable trouble
(ohms}
From term. 4 of X-4 to term. B of J-309. 4,700 | Defective R-21, connector pins, or
wiring.
From term. 2 of X-4 to term. 3 of T-4. 1500168 | Defective R-20.
or 0t
Microphone input and | From term. C of J-310 to term. 7 of 15 | Defective S-302 contacts, winding
reactance modulat- X-106 (8-302 in OFF position). term. 6-7 of T-106, or L-137.
or, (V-105 and
V-106). Same as above (S-302 in RING position). | infinity | Defective S-302 contacts.
Between terms. 1 and 3 of T-106, 2,000 | Defective T-106 winding.
Between term. 1 of T-106 and chassis. 1,000 | Defective T-106 winding.
From term. 2 of X-105 to term. 2 of 0 | Defective wiring.
X-106.
From term. 2 of X-105 to term. 2 of 18,000 | Defective R-115.
T-104.
From term. 8 of X-105 to term. 3 of 9,400 | Defective R-119 or R-120.
X-106.
From term. 3 of X-105 to term. 8 of 4,700 | Defective R-119.
relay O-101.
From term. 4 of X-105 to term. 4 of 40 | Defective L-114 or L-115.
X-106.
From term. 5 of X-106 to term. 7 of 22 | Defective R-123.
X-106.
From term. 7 of X-106 to term. 7 of 0 | Defective wiring.
X-105.
From term. 5 of X-106 to term. 1 of 19 | Defective R-124 or L-116.
X-104.
From term. 7 of X-105 to term. 4 of 0 | Defective wiring.
relay O-101.
Transmitter oscillator | From term. 6 of X-104 to term. 2 of 18,000 | Defective R-115.
(V-104A). T-104. )
From term. 6 of X-104 to term. 8 of 0 | Defective L-109 or L-111.
relay 0O-101.
From term. 2 of T-103 to chassis. 0 | Defective 1-110.
From junction of C-130 and L-113 and 0 | Defective L.-113 or L-112.
L-112 to chassis.
Ringer circuit From term. 2 of X-104 to term. 8 of 30 | Defective T-105, contacts of S-302,
(V-104B). relay 0-101 (S-302 in RING position) connector pins, or wiring,
Same as above (S-302 in OFF position). | infinity | Defective contacts of S-302.
Across winding 1-2 of T-105. 550 | Defective T-105.
Across winding 3-4 of T-105. 30 | Defective T-105.
Across winding 5-6 of T-105 (S-302 in 55 | Defective T-105 or S-302 contacts.
OFF position).
Same as above (S-302 in RING position) 43 | Defective contacts of S-302, T-105,

I. For Receiver-Transmitter RT-66/GRC, RT-67/GRC and RT-68/GRC, respectively.

or T-106.
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Normal

Circuit or stage Point of measurement ?eahdin% Probable trouble
onms

From term. 3 of X-104 to chassis. Between | Defective R-126, R-127 or R-128.

235,000 ¥

and
356,000
depend-
ing on

setting of
R-128

Second harmonic am- | From term. 6 of T-5 to chassis. 680 | Defective R-37.
plifier (V-5).

From term. 2 of X-5 to term. 3 of T-5. 150 | Defective R-24.
or 100
or 01

From term. 8 of T-5 to term. 4 of X-5. 0 | Defective L-9.

Froni term. 4 of X-5 to term. B of J-309 | infinity | Defective relay 0-101 contacts.
(relay O-101 unoperated).

From term. 4 of X-5 to test point E-6B. 470 | Defective R-26.
From term. 5 of X-5 to term. 1 of X-6. 20 | Defective R-25.
Transmitter mixer From term. 2 to term. 8 of X-6. 41,420 | Defective L-12, R-31, R-30, or R-29.
(V-6). or
41,420
or
58,4201
From term. 3 of X-6 to stand-off in- 41,200 | Defective R-29 or R-30.
sulator 7F. or
41,200
or
58,200t
From term. 4 of X-6 to tie-point 7C. 109,000 Defective R-27.
(In RT-68/GRC, from term., 4 of
X-6 to chassis.)
From tie-point 7C to chassis. 1,500 | Defective R-37 or R-38.
From term. 4 of V-6 to junction of J-102 0 | Defective interchassis coaxial cable
and C-122. . or connectors P-2 or J-102.
From term, 7 of X-6 to term. 7 of X-8. 4 | Defective L-11 or L-13.
Transmitter r-f am-| From term. 2 of X-7 to term. 2 of X-8. 0 | Defective wiring.
plifier (V-7 and :
V-8). From term. 2 of X-7 to term. 3 of X-8. 690 | Defective L-16, R-43, or R-36.
From term. 3 of X-8 to term. 3 of X-106. 5,170 | Defective R-36, R-120, multiconnector

pins, or wiring.

From term. 6 of X-7 to term. 7 of X-7. 22,000 | Defective R-32.
(In RT-66/GRC, from term. 6 of X-7

to chassis.)

From term. 6 of X-8 to term., 7 of X-8. 22,000 | Defective R-33.
(In RT-66/GRC, from term. 6 of X-8
to chassis.)
From term. 7 of X-8 to term. 1 of X-8. 27 | Defective R-35.
From term. 7 of X-7 to term. 1 of X-7. 27 | Defective R-34.
From term. 7 of X-7 to term. 7 of X-8. 0 | Defective wiring.
From term. 1 of X-7 to term. 5 of X-9. 10 | Defective R-56.
From term. 1 of X-8 to term. 5 of X-10. 10 | Defective R-57.
From term. 7 of X-8 to term. 2 of X-11. 0 | Defective L-13.

1. For Receiver-T;nsmitter RT-66/GRC, RT-67/GRC and RT-68/GRC, respectively.
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Circuit or stage

Point of measurement

Normal
reading

Probable trouble

(ohms}
Transmitter driver From term. 7 of X-9 to term. 7 of X-10. 0 | Defective wiring.
(V-9 and V-10). N
From term. 7 of X-9 to term. 1 of X-10. 2,380 | Defective R-46, R-49, or L-18.
or 22,180
orl8,1801
From term. 3 of X-9 to term. 3 of X-10. 0 | Defective wiring.
From stand-off insulator 8A to 8D. 180 | Defective L-18 or R-49.
From term. 1 of X-9 to term. 1 of X-10. 0 | Defective wiring.
From term. 1 of X-10 to term. C of | infinity | Defective contacts 6-7 of relay O-1.
J-309.
Between test points E-7B and E-8G. 6,800 | Defective R-41 or test point terms.
From term. 3 of X-10 to test point E-8G. 18,000 | Defective R-42.
From test point E-7B to chassis. 3,700 | Defective R-37, R-388, or R-39.
or 2,180
or2,180t
Transmitter power From term. (plate) of V-11 to test point 4 | Defective L-22 or L-21.
amplifier (V-11). E-9J.
Between test points E-9H and E-9J. 20 | Defective R-53 or test terms.
From test point E-9H to term. P of 0 | Defective wiring or multiconnector
J-309. ) pins.
From stand-off insulator 9M to chassis. 0 | Defective L-23.
From term. 3 of X-11 to term. F of | infinity | Defective contacts 4-5 of relay O-1.
J-309. :
From term. 5 of X-11 to test point E-9F. 10,000 | Defective L-19, R-51, or test term.
or 3,300
or5,1001
Between test points E-9F and E-9G. 1,000 | Defective R-50.
From E-9G to chassis. 4,700 | Defective R-40 through R-37.
or 4,880
or4,8801
From term. 2 of X-11 to term. 7 of 0 | Defective multiconnector pins, or
X-106. wiring.
Test ecircuits. From term. 1 of X-200 to chassis. 0 | Defective wiring.
T ket X-200 . i
(2) (fzt i(l?l:s?i:s test | From term. 2 of X-200 to term. 4 of 1 meg | Defective R-166.
points). T-113.
From term. 2 of X-200 to term. 3 of | 1.18 meg| Defective R-164 or R-166.
X-113 or X-114.
From term. 3 of X-200 to term. 1 of 18,000 { Defective R-154.,
X-111.
From term. 4 of X-200 to term. 1 of 0 | Defective wiring.
X-109.
From term. 5 of X-200 to chassis. 18,000 | Defective R-158.
From term. 6 of X-200 to term. 3 of 0 | Defective wiring.
X-114.
From term., 7 of X-200 to chassis. 38,000 | Defective R-168, R-169, R-164, R-165,
or R-167.
From term. 8 of X-200 to term. 5 of 18,000 | Defective R-140.

X-109.

1. For Receiver-Transmitter RT-66/GRC, RT-67/GRC and RT-68/GRC, respectively.

103



Normal
Circuit or stage Point of measurement reading Probable trouble
(ohms)
(b) R-f chassis test | From E-2K to chassis. 120,000 | Defective R-6 or test term.
points. or
120,000
or
33,0001
From E-2L to chassis. 47,000 | Defective R-8 or test term.
From E-4H to chassis. 47,000 | Defective R-17 or test term.
From E-6A to E-6B. 2,200 | Defective R-30 or test term.
From E-7B to E-8G. 6,800 | Defective R-41 or test term.
From E-9G to E-9F. 1,000 | Defective R-50 or test term.
From E-9H to E-9J. 20 | Defective R-53 or test term.
(¢) METER switch | From (—) term, on meter to chassis. 0 | Defective wiring.
and associated test | From () term. on meter to term. B 180,000 | Defective switch contact or R-307.
circuits. of J-309 (METER switch in 85V
position).
From (4 ) term. on meter to term. 7 of 6,800 | Defective switch contact, R-142, mul-
X-109 (METER switch in position 11) ticonnector pins, or wiring.
From (4 ) term. on meter to term. 1 of 6,800 | Defective switch contact, R-150, mul-
X-110 (METER switeh in position 10) ticonnector pins, or wiring. '
From (4 ) term. on meter to term. 1 of 6,800 | Defective switch contact, R-105, mul-
X-102 (METER switch in position.9). ticonnector pins, or wiring.
From (4 ) term. on meter to term. 7 of 7,500 | Defective switch contact, R-163, mul-
X-114 (METER switch in position 7). ticonnector pins, or wiring.
From (+4) term. on meter to term. 1 of 12,000 | Defective R-121, switch contacts,
X-105 (METER switch in position 6). connector pins, or wiring.
From (+) term. on meter to term. 1 of 6,800 | Defective R-125, switeh contacts,
X-104 (METER switch in position 5). connector pins, or wiring.
From (+4) term. on meter to term, 1 of 6,200 | Defective R-28, switch contacts, con-
X-6 (METER switch in position 4). nector pins, or wiring.
From (4 ) term. on meter to term. 5 of 6,200 | Defective R-48, switch contacts, con-
X-10 (METER switch in position 3). nector pins, or wiring.
From (4) term. on meter to term. 5 of 6,200 | Defective R-47, switch contacts, con-
X-9 (METER switch in position 2). nector pins, or wiring.
From (4) term. on meter to chassis 10,820 | Defective C-304, R-308 or R-306.
(METER switch in position RF) 2 (in RT-
(In RT-67/GRC and RT-68/GRC on- |67/GRC)
ly). or
15,820
in RT-
68/GRC
Control circuits. From term. F of J-310 to term. A of 40 | Defective coil of relay O-301,
J-309 (multiconnectors P-307 and
P-304 disconnected).
From 13 of P-304 to term. 6 of P-307 0 | Defective wiring.
(same as above).
From term. 1 of P-304 to term. F of 0 Do
J-310 (same as above).
1. For Receivet-Tr;nsmitter RT-66/GRC, RT-67/GRC and RT-68/GR C, respectively.
2. Make sure to disconnect the lead from the (—) negative terminal of meter M-301, before making this measurement. Othetwise an incor-

rect reading will be obtained and the meter of the unit under test may be damaged.
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Circuit or stage Point of measurement

Normal
reading

(ohms)

Probable trouble

(same as above).

as above).

From J-307 to J-308.

X-11.

From term, 1 to term. 13 of J-4.

From term. 1 to term. 6 of J-107 (same 40

From 13 of P-304 to term. A of J-309 0 Do

b

40 | Defective coil of relay O-1.

Defective coil of relay 0-101.

0 | Defective contacts of relay 0-301.

From term. F of J-309 to term. 4 of O-1. 0 | Defective wiring.
Between terms. 4 and 5 of O-1. infinity | Defective contacts of Ol-.
Between terms. 2 and 3 of O-1. infinity . Do
Between terms. 6 and 7 of O-1. infinity | . Do
From term. C of J-309 to term. 6 of O-1. 0 | Defective wiring.
From term. 7 of O-1 to insulator 8D. 0 Do
From term. 2 to term. 3 of O-101, infinity | Defective contacts of 0-101.
From term. 8 to term. 9 of O-101. infinity Do
From term. 9 of 0-101 to term. B of 0 | Defective wiring.
J-309.
From term. 9 to term. 10 of 0-101. 0 | Defective contacts of 0-101.
" From term. 7 of 0-101 to chassis. 0 | Defective wiring.
From term. 4 to term. 5 of O-101. infinity | pefective contact of 0-101.
From term. 5 of 0-101 to term. N of 0 Defective wiring.
J-309.
From term. 4 of 0-101 to term, 2 of 0

Defective wiring.

59. D-c Voltage Measurements

Make the pertinent d-c voltage measurements
indicated in figures 47 and 48. These measure-
ments serve to locate defects which are not readily
determined by the resistance measurements of pa-
ragraph 58, that is, defective capacitors, partially-
shorted transformer and coil windings, etc. For
these measurements, turn the power supply
OPERATE switch to the TRANS & RECEIVE
position, and the TRANS POWER switch to the
HIGH position. All voltage measurements shown
in figures 47 and 48, except filament voltages, are
made to ground. Filament voltages are measured
between the terminals of the socket. Refer to the
schematic diagram for the particular receiver-
transmitter (fig. 53, 54, or 55) to identify the cir-
cuit components involved in a particular measure-
ment. Note especially those circuits which are
turned on or off by the operation of the micro-

phone push-to-talk button, or the operation of the
DIAL LIGHT (OFF-ON)-RING switch to the
RING position (par. 41). The required readings
are shown above the guide lines from the socket
terminals. Use electronic Multimeter TS-505/U
as a voltmeter. Repair any part found to be de-
fective as a result of the voltage measurements.

60. Check of Interunit Strapping Connections

a. The continuity.checks outlined below should
be made to determine whether the strapping con-
nections between multiconnectors in the receiver-
transmitter are made properly. The strapping
connections serve to tie in the receiver-transmitter
with other units of the system in which it is used.

b. Using an ohmmeter (Electronic Multimeter
TS-505/U or equivalent), check for continuity be-
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tween the points listed below. In each case, a
reading of zero ochm should be obtained. Other-
wise, the wire connecting the two terminals in
question is broken, or the connector pin is defect-
ive. Repair as necessary.

From terms. E and D of J-309 to chassis.
From term. J of J-309 to term. J of J-312.

From term. C of J-310 to term. C of J-312 and
term. C of J-311.

Section II.

61. Replacement of Parts

When replacing parts in Receiver-Transmitter
RT-66/GRC, RT-67/GRC, or RT-68/GRC, ob-
serve the precautions given below.

a. Tagging Leads. Tagging leads is essential
to assure that correct rewiring will be made when
a part is replaced. Before unsoldering leads from
transformers, tube sockets, panel connectors, or
other parts, tie together the leads that are attach-
ed to each of these parts. With small tags or short
pieces of adhesive tape, identify all wires in ac-
cordance with their numbered connections. Iden-
tify every lead that is to be removed. Refer to
the schematic diagram for the particular receiver-
transmitter (fig. 53, 54, or 53).

b. Parts and Substitution. When damaged
parts must be replaced, identical parts should be
used. If identical parts are not available and the
damaged component is beyond repair, a substi-
tution must be made. The part substituted must
have identical electrical properties and must be of
equal or higher voltage and current rating.

c. Positioning of Part. Relocating a substi-
tuted part may develop certain difficulties such as
hum, noise, or crosstalk and is not recommended.

d. Mounting. Mount the new or replaced part
in the same mounting position as that formerly
occupied by the damaged part. Fasten all mount-
ings securely.

e. Soldering. Before soldering any connection,
carefully scrape all parts that will be touched by
the solder until all traces of rust, corrosion, paint,
or varnish are removed. Dust the scraped parts
with a small clean brush. Tin all parts to be sol-
dered. Wrap the wire around the lug to be sol-
dered so that it is mechanically secure. Solder
the connections with very little solder and use
sufficient heat to make the solder flow evenly
around the tinned surfaces. In the case of coaxial
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From term. F of J-310 to term. F of J-311 and
term. K of J-312.

Between terms. A of J-310 and J-311 and E of
J-312.

From terms. H, B, and E of J-310 and J-311 to
chassis.

Between terms. L of J-310 and J-311.

Between terms. H of J-309 and J-312.

Between terms. L of J-311 and A of F of J-312.
From term. D of J-312 to chassis.

REPAIRS

cables or other shielded leads, make sure the
shield is soldered properly to the ground lug. The
same applies to bonded connections between metal
subassembly frames and the chassis plate. Make
sure the ground lug is securely bonded to the
chassis.

f. Retropicalization. If the parts being re-
placed require a special treatment such as retro-
picalization, follow the instructions given in TB
SIG 13 and TB SIG 72.

62, Disassembly
(figs. 34 through 42).

To gain access to wiring, gears, capacitors, com-
ponents mounted on the panel, of components
mounted between the two chassis, it is necessary
to remove either the i-f or the r-f chassis. It is
preferable to remove the i-f chassis first in ac-
cordance with the procedure described in subpa-
ragraph a below. Under certain conditions, es-
pecially if parts are to be replaced on the panel
or on the r-f chassis, it is desirable to remove the
r-f chassis next in accordance with the procedure
outlined in b below.

Caution : Be very careful in going through the
disassembly procedure. The assembly is rather
intricate and the parts, especially the gears and
the capacitor assemblies, are delicate. Careless
handling may cause damage to the gears, to the
toothed crowns on the couplings, or to other parts.
Side pressure on couplings may break a ceramic
shaft on a gang capacitor.

a. Removal of I-F Chassis. To disengage the
i-f chassis from the rest of the assembly, proceed
as follows :

(1) Rotate the TENTH MCS and MCS con-
trols (fig. 1) to their lowest frequency set-
tings.



(2)

(3

(4)

(5)

(6)

(M
®)

b.

Withdraw multiconnectors P-306, P-307,
and P-308 from J-106, J-107, and J-108, res-
pectively. These connectors, located on the
i-f chassis near the panel, serve to join the
panel-mounted components to the i-f chas-
sis circuits (fig. 39). Pull at the handles in
the direction perpendicular to the chassis.
Be careful not to break any wires or to
damage the connectors or any of the sol-
dered parts.

Disengage the toothed couplings which join
the TENTH MCS control shaft which ex-
tends into the interior of the set from the
dial-drive assembly, to the gang capacitor
shaft on the i-f chassis, as follows: Place
the unit in its normal operating position.
Using a screw driver or similar convenient
tool, rotate the long finger of the spider as
far as it will go (fig. 11). The spider is a
flat washer with three long and three short
fingers radiating out of its center. It is lo-
cated between the bellows and the toothed
crown of the coupling. Rotating the spider
disengages the short fingers from the slots
in the small posts which project through
the toothed crown.

Remove the back plate (fig. 34) as follows:
Remove the four screws which hold the
back plate to the T-shaped spacers between
the two chassis. Loosen the four large
captive bolts which hold the back plate to
the i-f and r-f chassis. These bolts are lo-
cated in the rear corners of the ‘chassis.
Remove the back plate.

Disengage the two coaxial plugs associated
with the coaxial cables extending from the
r-f to the i-f chassis. These are connectors
P-1 and J-101 which join the receiver first
mixer plate (V-2) to tuning assembly T-107,
and connectors P-2 and J-102 which join the
transmitter oscillator (V-104A) output to
the transmitter mixer (V-6) input (fig. 4).
These connectors are mounted on small
brackets at the rear of the i-f chassis.

Remove the two large machine screws
which hold the i-f chassis to the projections
on the rear of the front panel.

Spread the rear ends of the chassis slightly
to remove the spacers.

Very carefully lift the i-f chassis away from
the rest of the assembly, taking care not to
strip the gear teeth or to bend the chassis
out of shape.

Removal of R-F Chassis. To disengage the

r-f chassis from the panel, proceed as follows :

(1) withdraw multiconnectors P-304 and P-305
from plugs J-4 and J-5, respectively (figs.
35 and 36). These connectors are located
on the r-f chassis near the panel. Pull at
the handles in a direction perpendicular to
the chassis.

(2) Loosen, but do not remove the No. 6 screw
(terminal 9M) on the bracket which is
mounted on the ceramic post on the r-f
chassis below the transmitter antenna tun-
ing capacitor (figs. 34 and 37). Withdraw
the spade lug. This lug is connected to a
bead-covered wire which joins the antenna
relay contacts to the antenna circuit of the
transmitter.

(3) Pull out the flexible shaft (fig. 4) from the
coupling collar mounted on the shield for
TRANS ANT COUPLING coil L-23.

(4) Disengage connector P-6 from J-306 (fig.
34). These coaxial connectors join the co-
axial cable from the antenna relay contacts
to receiver antenna circuit L-1.

(5) Loosen the two No. 6 setscrews on the
coupling collar of the worm-gear assembly
that varies capacitor C-1A (fig. 36). Use
the No. 6 Allen wrench. The Allen
wrenches are mounted in a spring clip on
the r-f chassis. Disengage the flexible shaft
from the coupling collar.

(6) If the back plate and the spacers have not
been removed yet, perform the operations
indicated in a(4) and (5) above.

(7) Turn the spider on the coupling between
the MCS control and r-f gang capacitor
C-17 (fig. 11) to disengage the toothed
couplings. Similarly, disengage the coup-
ling between the dial-drive assembly and
the crystal oscillator-harmonic generator
ganged capacitor C-1.

(8) Remove the two large machine screws
which hold the r-f chassis to the projections
on the rear of the front panel.

(9) Lift off the r-f chassis, being careful not
to cause any damage to the gears, couplings,
or gang capacitor shafts.

63. Reassembling the Equipment

To reassemble the equipment, follow the re-
verse of the procedure for disassembling the unit
as described in paragraph 62. The recommended
order is to attach the r-f chassis to the front panel
first. After that is done, attach the i-f chassis to
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the panel. Reconnect all connectors and attach
the spacers and the back plate. This procedure
is outlined below. '

a. R-F Chassis. (1) Set the MCS dial at its
lowest detent setting. Set the TENTH MCS
dial at 0. Turn the TRANS ANT COUP-
LING control to the extreme clockwise po-
sition.

(2) Place the front panel face down. Line up
the gears of the capacitor on the r-f chassis
so that the red lines on the faces of the
gears touch each other and form a straight
line. This keys the gear assembly and the
coupling to the coupling on the dial-drive
assembly.

(3) Visually line up the chassis over the front

panel and drop it in place so that the pro-’

jections on the chassis fall to the right of the
projections from the rear of the front panel.
Shift the chassis back and forth, a little at
a time, until the toothed-crown couplings
engage, and the small studs on the toothed
crown of the coupling attached to the dial-
drive mechanism fit through the three holes
in the corresponding crown of the coupling
on the capacitor shaft. The studs on the
toothed crown of the coupling on the dial-
drive mechanism are keyed with the holes
in the crown of the capacitor coupling so
that they will fall in place in one position
only. If necessary, shift the r-f chassis
back and forth sligthly to achieve proper
alinement of the studs with the holes.

(4) Insert and tighten the two screws holding
the front and the r-f chassis together.
Sligthly shift the r-f panel back and forth
as required to take all bends out of the flex-
ible coupling. Tighten the screws.

(5) Using a small screw driver, finger, or other
suitable means, turn the spider between the
toothed crown and the bellows of the ca-
pacitor coupling so that the short fingers on
the spider engage the slots on the studs from
the crown on the dial-drive mechanism
coupling.

(6) Reconnect the spade lug on the beaded lead

from the antenna relay to the ceramic post
(terminal 9M) in the r-f chassis.

(7) Reinsert the shaft of the flexible coupling
from the REC ANT TUNE control in the
shaft of the worm-gear coupling. Tighten
the two setscrews on the worm-gear coup-
ling.

(8) Reconnect multiconnectors P-305 and J-5
and P-304 and J-4.
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(9) Reinsert the flexible coupling from the
TRANS ANT COUPLING control into the
bushing associated with the transmitter
coupling coil in T-9. The shaft of the flex-
ible coupling is slotted. See that the shaft
falls into the bushing properly. If this can-
not be done, rotate the flexible shaft sligthly
until movable antenna coil L-23 is parallel
with fixed tank coil L-22 (fig. 49) and the
slot engages the key inside the bushing.

b. I-F Chassis. Aline the gears on i-f gang
capacitor C-101 so that the marks on the
gear faces form a straight line. Drop the
i-f chassis in place so that the projections
from the shaft are on the left side of the
projections from the rear of the panel
Make sure that the crown couplings on the
capacitor shafts line up with the toothed-
crown couplings from the dial-drive as-
sembly. Turn the spider to engage the slots
on the studs to lock the couplings together.
Screw the chassis firmly to the back of the
front panel. Reconnect the two coaxial
cables, P-1 and P-2, from the r-f to the i-f
chassis. Reconnect the three multiconnec-
tors P-306, P-307, and P-308.

c. Spacers and Back Plate. Slightly back oif
the screws which hold the i-f chassis to the front
panel. Spread the rear ends of the two chassis
enough to permit insertion of the T-shaped spa-
cers. Make sure that the tabs on the spacers fall
in the slots on the r-f and i-f chassis. Before
reattaching the back plate, reinsert the crystals in
the crystalholder assembly at the rear of the r-f
chassis. A label in the cover for that assembly
shows where the various crystals are to be plugged
in. Place the back plate in position and insert
and tighten the four screws which hold the back
plate to the spacers. Tighten the four large cap-
tive bolts located in the corners of the chassis.
Reinsert all tubes, making sure that the tubes are
seated firmly in their sockets. In the case of
power amplifier tube V-11, attach the ceramic
plate cap. Replace all tube shields.

64. Special Repair Procedures
(figs. 34 through 42, 49, and 50).

Most of the parts in the receiver-transmitter are
readily accessible and can be replaced without
special procedure instruction. Most of the small
components, namely resistors, small capacitors,
and small choke coils, are wired point to point
directly to the lugs of sockets and terminals of
tuning units. In replacing these parts, be careful
not to damage adjacent components. Special pro-
cedures for repairing or replacing sockets, connec-



tors, and some of the more complicated subassem-
blies, are given in the following subparagraphs.
Since the unit is very compact and many of the
components are sandwiched in between the i-f and
r-f chassis, it will be necessary to disassemble the
unit as described in paragraph 62 before the me-
chanical repair and replacement procedures de-
scribed below can be followed. In many cases,
disassembly of the unit, before the part is re-
placed, will prevent damage to other parts. It is
a matter of judgment to decide when it is neces-
sary to disassemble the unit and when it is pos-
sible to do the replacement without disassembly.

a. Sockets. All tube sockets are attached to
the chassis with rivets. To replace a socket, pro-
ceed as follows :

(1) Disassemble the particular chassis from the
rest of the unit to prevent possible damage
by the tools used in removing the part.

(2) Remove the tube shield and the tube
plugged into the socket.

(3) Unsolder
socket.

the wires connected to the

(4) Drill out the two rivets fastening the socket
to the chassis.

(5) Substitute a new socket and fasten it with
machine screws, lock-washers, and nuts, or,
if feasible, with rivets. Make sure that the
socket is keyed the same way as the socket
which was removed.

(6) Resolder the wires and components to the
socket.

(7) Clean the chassis thoroughly to remove
solder drops or metal chips.

(8) Check the new connections with those
shown on the schematic diagram for the
particular unit (fig. 53, 54, or 55).

b. Stand-Off Insulators. Stand-off insulators
are riveted to the chassis. To remove, unsolder
the leads attached to the insulator and drill out
the rivet.

c. Panel Connectors. To remove panel con-
nectors, it is necessary to disengage the panel from
the rest of the panel and chassis assembly. A
spanner wrench or a pair of long-nosed pliers is
necessary. Proceed as follows :

(1) Disengage the panel from the rest of the
assembly to gain access to the rear of the
panel. Insert the teeth of the spanner
wrench into the notches in the nut of the
connector on the front panel. Turn the
spanner wrench in the counterclockwise di-

rection until the nut is removed. Remove
the lockwasher.

(2) Unsolder all wires.

(3) Remove the connector from the rear of the
panel.

(4) In selecting a new connector make sure that
the new part has a rubber gasket.

(5) Resolder all wires to the new connector.
(6) Clean thoroughly to remove solder drops.

(7) Recheck the new connections with those
shown in the schematic diagram for the par-
ticular unit (fig. 53, 54, or 55).

(8) Reinsert the connector from the rear of the
panel. :

(9) Reinsert the lockwasher and the nut by
using the spanner wrench.

(10) Screw the nut back on to the connector.

Check the assembly for tightness.
(11) Reassemble the panel to the rest of the unit.

d. Replacement of R-F Coils. The r-f coils of
both the transmitter and the receiver are located
in the compartments of an assembly mounted on
the wiring side of the r-f chassis. Proceed as
follows : :

(1) Disassemble the r-f chassis from the rest
of the panel and chassis assembly as de-
scribed in paragraph 62a. Place the r-f
chassis with the wiring side up.

(2) Remove the four machine screws which
hold the cover of the coil compartment in
place. Remove the cover. The partition
separating the r-f coils from each other is
now exposed to view (figs. 37 and 38).

(3) Remove the six machine screws, nuts, and
lockwashers which hold the partition to the
vertical frames of the r-f compartment.
Three of these screws are located on one
frame and three on the other.

- (4) Remove the two machine screws, nuts, and
lockwashers which hold the partition to the
chassis plate.

(5) Remove the partitions. The coils now are

more accessible.

(6) To replace any one of the r-f coils, proceed
as follows :

(a) Unsolder the leads. In doing this, be
careful not to damage the delicate coil
windings.
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(7

(b) Unscrew the large nut located on the
outer side of the compartment frame.
In doing this, be sure not to lose the
small spring clip which grips the tuning
slug to the nut. This clip insures that
the tuning slug holds its adjustment.

(¢) Remove the coil.
(d)

(e)

Insert the replacement coil.

Resolder all connections and restore
the nut and tuning slug assembly.
Make sure that the spring clip is in
place, otherwise the tuning slug will
~get loose and come out of adjustment
easily.

Coils L-17 and L-18, trimmer capacitors
C-66 and C-68, and resistor R-49 are moun-
ted as an assembly on a bakelite board
which in turn is mounted by two machine
screws on the compartment frame. To re-
place this assembly proceed as follows:

(a) Unsolder the leads from the two gang
capacitor lugs.

(b) Remove the two machine screws, lock-
washers, and nuts holding the bakelite

base to the frame.

Unsolder the leads from the board to
the stand-off insulators around it.

()

Carefully withdraw the assembly from
compartment wall making sure not to
damage any of the components mounted
on the r-f chassis plate.

(d)

(e)

To replace the assembly, reverse the
above procedure.

(8) The antenna coupling coil and associated
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components are mounted as a subassembly
at the front end of the r-f coil assembly.
To replace this subassembly, proceed as
follows : :

(a) Remove the cap from the plate of tube
V-11. Unsolder the lead from the feed-
through insulator on the bracket of the

subassembly.

(b) Unsolder the wire between the capa-
citor lug and the lug on the insulator
within the assembly.

(c¢) Disconnect the leads to the gang ca-
pacitor lug.

(d) Turn the shaft of the coupling coil so

that the movable winding is as far away
from the fixed winding of the coil as

e.
C-1.

possible. This will give access to one
mounting screw.

(e) Return the movable coupling coil to its
position as close aspossible to the fixed
coil and remove the other mounting
screw. The entire subassembly now

can be removed.

(f) Lift the subassembly away from the

chassis (fig. 49).

To replace the subassembly, reverse
the procedure outlined above.

()

Replacement of Variable Gang Capacitor
Variable gang capacitor C-1 is mounted on

the component side of the r-f chassis. To replace
the capacitor, it is necessary to remove the r-f
chassis from the rest of the assembly and proceed
as follows :

(1)
&)

®)

4)
(5)

(6)

(7

8

9

Turn the unit, wiring side up, and remove
the r-f compartment cover.

Remove the r-f compartment parts as de-
scribed in d above.

Unsolder all the leads from the capacitor
lugs projecting through holes in the chassis
plate into the r-f coil compartment.

Turn the unit component side up.

Remove the two screws at the front end
of the capacitor and the one screw at the
rear of the capacitor which hold capacitor
C-1 to the chassis.

Lift the capacitor off the chassis.

Caution: Do not remove gears from the
capacitor shafts.

If the capacitor is to be replaced, remove
the crown coupling and bellows by loosen-
ing the setscrews on the coupling collar,
using an Allen wrench.

Remove the variable cam assembly by loos-
ening the Allen setscrews on the cam as-
sembly shaft using an Allen wrench. Two
such setscrews hold the cam assembly to
the capacitor shaft.

Inspect the crown coupling and the cam
assembly to see whether or not they are
damaged before replacing them on the ca-
pacitor to be installed in place of the unit
removed by the above procedure. To rein-
stall the capacitor, proceed as follows :

‘(a) Place the repaired or new capacitor on

the r-f chassis so that the holes in the
mounting brackets at the front and rear



f.

of the capacitor line up with the corre-
sponding holes on the chassis plate.

(b) Insert and tighten the three mounting
screws.

(c) In placing the capacitor on the chassis,
make sure that the large gear clears the
cut out provided for on the chassis
plate. Be sure that the capacitor lugs

clear the holes on the chassis plate.

(d) Turn the chassis, wiring side up, and
reconnect all solder connections to the
capacitor lugs, making sure that the

proper connections are made.

(e)

Replace the cam arrangement on the
shaft at the top of the capacitor.

Tighten the two setscrews which hold
the cam to the capacitor shaft.

®)

(2)

Replace the crown coupling over the
capacitor shaft associated with the lar-
ge gear. Tighten the two setscrews.

Rotate the cam to make sure that the
finger on the antenna tuning capacitor
rides over the cam links and is not
caught between the two extreme ad-
justment screws on the cam assembly.

(h)

Replacement of Variable Capacitor C-17.

The procedure for replacing the harmonic gene-

rator
(1)
(2)

(3)

4)

(%)

(6)

tuning capacitor C-17 is as follows :
Turn the r-f chassis wiring side up.

Disconnect all leads joining the capacitor
to the components on the chassis.

All connections are made on the two ends
of the capacitor.

Turn the capacitor gears so that the green
Allen head setscrews become accessible
through the r-f coil compartment (after the
cover for that compartment has been re-
moved). Using an Allen wrench, release
the green setscrews. Do not touch the set-
screws painted red.

Pull out the brass shaft projecting from the
front of the chassis to the shaft of the large
gear on the capacitor.

Turn the chassis component side up -and
remove the three mounting screws. Two
of these mounting screws are located be-
tween capacitor C-1 and the erystal switch
assembly. The third one is at the rear of
the crystal switch assembly. If necessary,

(M

(8)

(9
(10)

(11)

g.

remove the crystal switch cover to remove
this screw. Carefully move the capacitor
toward the rim of the chassis sufficiently
to clear the coupling collar from the r-f coil
compartment ahd lift the capacitor off the
chassis. Be careful not to damage the gears
or the components mounted on the chassis.
Replacement of the capacitor involves re-
tracing the steps outlined above in the re-
verse order.

Place the capacitor on the chassis so that
the large gear clears the slot cut out for it
on the chassis plate.

Line up the capacitor so that the holes in
the three mounting feet line up with the
holes on the chassis plate.

Reassemble the capacitor to the chassis by
means of the serews, nuts, and lockwashers.

Reinsert the brass shaft into the coupling
collar and tighten the Allen setscrews.

Reconnect all wires and parts to the capa-
citor. Check against the schematic diagram
for the particular unit (fig. 53, 54 or 55)
to make sure that the connections have been
made correctly.

Antenna Tuning Capacitor Assembly. To

remove this capacitor and the tuning subassembly
mounted on it, proceed as follows :

1)
(2)
(3

4)

h

Cans.

Remove the r-f chassis from the rest of the
assembly and place it wiring side up.

Unsolder the lead from the lug on the
ceramic insulator.

Using a hex wrench remove the four nuts
from the capacitor mounting studs.

Lift the capacitor off the component end of
the chassis. When replacing this capacitor,
reverse the above procedure, making sure
that the finger on the lever rides over the
cam assembly links and is not caught be-
tween the two extreme adjustment screws.
Make sure also that the spring is attached
between the stud on the capacitor bracket
and the stud on the lever attached to the
pinion gear. Make sure that the pinion gear
is firmly seated on the capacitor shaft. For
that purpose, tighten the setscrews which
hold the pinion gear to the capacitor shaft.

Replacement of Components in Tuning Unit
The tuning units on the r-f and i-f chassis

are mounted by means of two studs (part of the
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tuning unit assembly) and two nuts. To replace
the unit as a whole, unsolder leads and remove the
two nuts on the wiring side of the chassis. To
gain access to components within the can, remove
the two screws at the top of the can which hold
the cover to the assembly. Lift off the cover.

i. Crystal Switch Assembly. The -crystal
switch assembly is mounted at the rear of the r-f
chassis (fig. 36).

(1) To gain access to the crystals, remove the
back plate of the panel and chassis assem-

bly.

(2) Remove the two screws which hold the
crystal switch assembly cover in place. The
crystals now are exposed to view and may
be replaced simply by plugging a new
crystal into the socket

(3) To remove the assembly, unsolder the wire
connected to the feedthrough terminal on
the side of the assembly. Remove the four
screws, two on each side, which hold the
crystal switch assembly mounting brackets
to the r-f chassis.

(4) To gain access to the switch, remove the
four screws at the front of the assembly and
pull the crystal mounting bracket away
from the switch compartment.

(5) Before replacing the assembly, line up the
two gears so that the markings on each
touch each other and form a straight line.

(6) Inspect the switch to make sure that the
arm rests on the first switch contact.

(7) Insert the crystal mounting plate in the
compartment and restore the four screws
which hold the crystal plate to the compart-
ment.

(8) Place the assembly over the chassis so that
the four mounting holes line up with the
corresponding holes on the chassis.

" Note. Make sur that the idler (lower gear)
meshes with the large gear protruding through the
chassis plate.

(9) Replace and tighten all mounting screws.

(10) Replace the crystals and the crystal switch

assembly cover.

(11) Resolder the wire to the feedthrough term-

inal on the side of the assembly.

j. Relay 0O-1. Relay O-1 is mounted at the
top of the front panel by means of a mounting
bracket and two screws. To remove the relay
proceed as follows :
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(1) Disengage the panel from the rest of the
equipment (fig. 35).

(2) Remove the spade lug on the beaded wire
from the ceramic insulator on the r-f
chassis.

(3) Unsolder all leads from the relay.
(4) Remove the two mounting screws.

(5) Use a relay spring bender to aline the relay
contacts. The relay contacts are alined
properly when moving the armature causes
the moving contact and the contact furthest
away from the body of the relay to close,
and when releasing the armature causes
the moving contact and the contact nearest
to the body of the relay to close.

(6) Use a contact burnisher to clean contacts
thoroughly.

(7) Wipe off with a clean lintless cloth.

(8) Use a relay spring bender to straighten out
all bent or warped contact springs.

(9) If the relay is damaged beyond repair and
replacement is necessary, remove the two
screws which mount the relay to the panel.
Lift the relay off the chassis and disconnect

all wires.

(10) Before mounting the relay, reconnect all
wires.

(11) Make sur the contacts on the new relay

are alined properly as described above.
(12) Mount the relay to the panel using the two
screws and lockwashers. ‘

k. Meter. The meter is mounted to the front
panel by means of the four screws on the face of
the meter. To remove the meter, proceed as fol-
lows : ‘

(1) Remove the two nuts on the back of the
meter to remove the wiring.

(2) Remove the four screws on the face of the
meter. The meter now will slip through
the front of the panel. Remove the rubber
gasket.

Note. To remove the meter, it is not necessary
to disconnect the assembly.

1. Dial-Drive Mechanism. To replace the dial-
drive mechanism, it is necessary to remove the
front panel from the rest of the assembly. Pro-
ceed as follows:



1)

(2)
(3)

(4)
(5)

(6)

(7

(8)

Remove the two large serews which hold
the knobs to the dial-drive mechanism shaft
on the front panel.

Remove the knobs and the stops.

Remove the 14 screws which hold the dial
plate to the panel.

Remove the dial plate.

Remove the five mounting screws on the
rear of the panel which hold the projection
from the dial-drive mechanism to the panel.

Remove the dial lamp assembly by remov-
ing the two screws which hold it to the dial
drive.

Remove the O ring rubber seals, the re-
tainer ring, and spring washer from each
shaft.

Lift the dial-drive mechanism off the rear
of the panel. To replace, reverse the above
procedure, making sure that the O ring seal
is not damaged.

will give access to the dial lamp assembly and to
the dial lamp. The lamp is held in a spring clip
type socket (fig. 12).

n. Switches. The panel-mounted switches may
be removed as follows :

(1) Disconnect the panel from the rest of the
assembly.

(2) Unsolder all wires from the switch, making
sure to tag the leads to enable proper re-
placement.

(3) Remove the switch knob.

(4) Remove the castellated nut using a spanner
wrench.

(5) The switch now can be removed from the
rear of the panel.

(6) When replacing the switch, examine con-
tacts to be sure they are made properly and
that the switch shaft turns freely.

(7) Reinsert the switch so that the key fits into
the hole provided for it on the back of the

m. Replacement of Dial Lamp. To replace the panel.
dial lamp, simply remove the two screws which
hold the dial lamp cover to the dial plate. This (8) Restore the mounting nut and the knob.

TUNING
ADJUSTMENT

L-23

COUPLING SHAFT

WoRrRM
GEAR

BTM-TM-289-49

Figure 49. Transmitter antenna coupling assembly.
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Figure 50. Terminal boards, component location diagrams.

Note. In Receiver-Transmitter RT-66/GRC, R-180 and . C-207 are deleted on board B.
In Receiver-Transmitters RT-67/GRC and RT-68/GRC, C-197 and strap between terminals 12 and 16, are deleted

on board A.

65. Mechanical Alinement Procedure for
Receciver-Transmitters RT-66/GRC,
RT-67/GRC, and RT-68/GRC

a. After assembling the r-f chassis on to the
front panel by securing and locking the two coup-
lings to the panel and tightening the two screws
on either side of the r-f chassis, the r-f chassis is
alined mechanically in the following manner :-

(1) Loosen the two yellow-headed No. 10 Allen
setscrews which connect the coupling to the
main tuning capacitor (C-1). With both
the MCS and TENTH MCS dials set at their
lowest frequency settings, adjust the gears
on capacitor C-17 so that the two lines,
which are inscribed on two of its gears,
form a straight line. Tighten the two Allen
setscrews as tight as possible.

(2) Loosen the two yellow-headed No. 8 Allen
head setscrews on the transmitter antenna
tuning cam. Rotate the cam clockwise
(looking from the front) until the shaft
resting upon the cam is set on the first pin.
For the fine adjustment, push in the
TRANS ANT TUNE wrench and rotate
the cam slightly until the hex head of the
antenna tune wrench fits into the first cam
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(3)

4

adjustment screw. While in that position,
tighten the two yellow-headed Allen head
setscrews.

To get the proper spring tension on the
spring connected between the antenna tun-
ing capacitor housing (C-74) and the gear
connected to the antenna tuning capacitor,
loosen the two yellow-headed No. 6 Allen
head setserews which connect the arm gear
to C-74. Lift the arm gear to disengage
the segment gear. Adjust the spring ten-
sion and then reengage the teeth of the arm
and segment gears. Leave the setscrews
loose until the final alinement of the trans-
mitter.

To adjust the harmonic generator capacitor
(C-17) remove the tube type 2E24 (V-11)
so that the two No. 8 yellow-headed Allen
head setscrews on the coupling to the 3/16-
inch shaft may be loosened. After they are
loosened, check dials to be sure that they
are at their lowest frequency settings and
adjust the gears on the harmonic generator
capacitor until the four inscribed lines (one
on each of the lower gears and two in the
top gear) form two straight lines. Tighten
the two yellow-headed No. 8 Allen head
setscrews.



(5) To adjust the crystal switch-remove its
cover. Loosen the two yellow-headed No.
6 Allen head setscrews which connect the
gear to the back shaft coming out of the
switch box. Before final adjustment, make
sure there is no backlash in the gear that
is attached to the shaft that is coming out
of the switch box. If there is backlash,
loosen the two 14-inch hex head screws
holding the idler gear and adjust the gear
until there is no noticeable backlash. Next,
remove the crystal which is located in the
upper right-hand corner of the box and
place one head of a low resistance measur-
ing ohmmeter in the outer jack. Connect
the other side of the ohmmeter to the feed
through insulator stamped 3J. Rotate the
back shaft with the aid of a pair of long-
nosed pliers, until there is zero resistance
registered on the meter. Carefully tighten

Section 11I.

66. Lubrication

Receiver-Transmitters RT-66/GRC, = RT-67/
GRC, and RT-68/GRC do not require lubrication
in the field. Certain parts are self-lubricated.
Included in this category are the dial-drive me-
chanism, gears, and O-ring seals on shafts of panel-
mounted components. Do not attempt to oil or
grease any of these parts, since this would require
disassembly. Normally, this equipment must not
be disassembled in the field.

67. Weatherproofing and Rustproofing

a. General. Signal Corps equipment, when
operated under severe climatic conditions, such as
prevail in tropical, arctic, and desert regions, re-
quires special treatment and maintenance. Fun-
gus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a rea-
sonable degree of protection. This treatment is
fully explained in TB SIG 13 and TB SIG 72.

c. Winter maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are fully explained in TB SIG 66.

d. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas

the two yellow-headed No. 6 Allen head
setscrews and replace the crystal and back
cover. The r-f chassis then is mechanically
alined. -

b. After assembling the i-f chassis on to the
front panel by securing and locking the coupling
to the panel and tightening the two screws on
either side of the i-f chassis, the i-f chassis then is
mechanically alined in the following manner :

(1) Loosen the two yellow-headed No. 8 set-
screws on the coupling which connects the
34-inch shaft.

(2) With the panel set on zero ke, adjust the
gears on the capacitor so that the two lines,
which are inscribed on its two gears, form
a straight line.

(3) Tighten the two Allen head setscrews.

LUBRICATION AND WEATHERPROOFING

subject to extremely high temperatures, low hu-
midity, and excessive sand and dust, are fully
explained in TB SIG 75.

e. Rustproofing. Rust and corrosion can be
prevented by touching up bared surfaces. Clean
where necessary with fine sandpaper. Never use
steel wool.

Note. For further information on general preven-
tive maintenance techniques, refer to TB SIG 178.

68. Refinishing

a. When the finish on the case or on the panel
has been badly scarred or damaged, rust and cor-
rosion can be prevented by touching up bared sur-
faces. Use No. 00 or No. 000 sandpaper to clean
the surface down to the bare metal; obtain a-
bright smooth finish. Instructions for refinishing
badly marred panels and cases are given in TM
9-2851.

Caution : Do not use steel Wool. Minute par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply
paint with a small brush. Remove rust from the
case by cleaning corroded metal with solvent
(SD). In severe cases, it may be necessary to use
solvent (SD) to soften the rust and to use sand-
paper to complete the preparation for painting.
Paint used will be authorized and consistent with
existing regulations.
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Section 1V. ALINEMENT PROCEDURES

69. Test Equipment Required for Alinement

The test equipment required for alinement of
the receiver-transmitter is the same as that listed
in paragraph 48.

70. Initial Procedures

a. Initial Switch and Control Settings. Unless
otherwise specified, the controls should be set as
follows :

Control Position
SQUELCH . OFF.
VOLUME Extreme clockwise maxi-
mum gain.
DIAL LIGHT (ON-OFF)- | OFF.

RING.

b. Test Connections. TUnless otherwise called
for under the alinement procedures (pars. 71 and
72), the test connections are the same as described
in paragraph 50.

71. Receiver Alinement

a. Discriminator Alinement.

(1) Connect RF Signal Generator SG-20/U
(G-4) in series with a .006-uf capacitor be-
tween the grid (pin 6) of the second limiter
tube, V-112, and chassis. Connect meter
M-1 between terminals 7 and 1 of test so-
cket X-200. Hereafter, this meter will be
referred to as the discriminator meter.

(2) Adjust the frequency of the signal gener-
ator, calibrated with Frequency Meter Set
SCR-211 (M-4), to 1.4 me, and adjust its
output level to 1 volt rms (root mean squa-
re) or more.

(3) Adjust the tuning slug marked S (second-
ary) on L-133 and L-134 (fig. 6) on dis-
criminator tuning unit T-113 until the dis-
criminator meter reads zero.

(4) Connect meter M-1 between terminals 2
(+) and 6 (—) of X-200. This meter will
be referred to as the alinement meter.

Note. In the above procedure, two meters are
needed. Actually, the same meter may be used as
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the discriminator meter and as the alinement meter.
If separate meters are used for, the two test positions,
make sure to disconnect the first meter before using
the second meter.

(5) Adjust the tuning slug marked P (L-132)
on T-113 (fig. 6) until a peak reading is
obtained on the alinement meter.

(6) Change the frequency of the signal gener-
ator to a calibrated 1.43 mc.

(7) Observe the discriminator meter (pins 7
and 1 of X-200) reading and note the po-
larity of the reading (that is, whether it is
to the right or to the left of zero).

(8) Change the frequency of the signal gener-
ator to a calibrated 1.37 me, and again ob-
serve the discriminator meter reading and
the polarity of that reading. The readings
obtained in (7) and (8) above should be
nearly equal, and should be of opposite po-
larity. The difference between the two
readings should not be greater than .6 volt.

(9) Repeat (2) through (8) above as many ti-
mes as is necessary to meet the require-
ments in (8) above.

Retune the signal generator to 1.4 mc and
readjust the tuning slug marked S on
T-113, L-133, and L-134 (fig. 6), to obtain
a zero deflection on the discriminator meter.

(10)

b. Fixed I-F Amplifier. The following aline-
ment procedure, if followed carefully, will result
in a properly alined, fixed i-f amplifier circuit.
This procedure is recommended for receivers
known to be completely out of alinement, or for re-
ceivers where the alinement status is not known.
If only partial, or touch-up alinement is needed,
proceed as indicated in (19) below.

(1) Reconnect the signal generator (G-5) in
series with the .006-pf capacitor between
the grid (terminal 6) of first limiter tube
V-111 and chassis.

(2) Connect the limiter meter (terminals 5 and
1 of X-200) and the discriminator meter
(terminals 7 and 1 of X-200).

(3) Temporarily disable the receiver oscillator
by connecting a .006-uf capacitor between
the plate (terminal 2) of oscillator tube
V-101 and chassis.

(4) Adjust the signal frequency to 1.4 mec (zero
reading on discriminator meter), and ad-
just the level to .5 volt rms.



)

(6)
)

(8)

9

(10)

(11)

(12)
(13)
(14)
(15)
(16)

(17

Connect a temporary shunting unit between
the plate (terminal 2) of first limiter tube
V-111 and chassis. The shunting unit is
composed of the series arrangement of a
.006-uf capacitor and a 2,700-ohm resistor.

Tune the slug marked S of secondary coil
L-130 (fig. 6) in tuning unit T-112 until
the limiter meter shows a peak reading.

Shift the connection of the shunting unit
between the signal grid (pin 6) of V-112
and chassis.

Tune the slug marked P of primary coil
L-129 (fig. 6) in tuning unit T-112 until
the limiter meter shows a peak reading.
Remove the shunting unit. With the signal
generator output of .5 volt, the limiter me-
ter reading should be approximately .6 volt
dc. This value will be known as the 1-f
(low-frequency) reference limiter meter
reading (par. 57d(3) ).

Shift the signal generator connection to the
grid (pin 6) of first fixed i-f amplifier tube
V-110. Adjust its frequency to 1.4 me and
adjust its output to obtain the 1-f reference
limiter meter reading.

Connect the shunting unit to the plate (ter-
minal 2) of the first fixed i-f amplifier stage
V-110.

Adjust the input injection signal to the 1-f
reference limiter meter reading. Tune the
slug marked S of secondary coil L-127
(fig. 6) in tuning unit T-111 until the l-
miter meter shows a peak reading.

Shift the connection of the shunting unit
to the grid (pin 6) of first limiter tube
V-111.

Tune the slug marked P of primary coil
L.-126 (fig. 6) in tuning unit T-111 until the
limiter meter shows a peak reading.

Shift the signal generator connection to the
signal grid (pin 6) of second receiver mixer
tube V-109, and adjust its frequency and
output level as before.

Shift the shunting unit connection to the
plate (pin 2) of V-109.

Tune the slug marked S of secondary coil
L-124 (fig. 6) in tuning unit T-110 until
the limiter meter shows a peak reading.

Shift the shunting unit connection to the
grid (pin 6) of tube V-110.

(18)

(19)

(20)

C.

Tune the slug marked P of primary coil
L-123 (fig. 6) in tuning unit T-110 until
the limiter meter shows a peak reading.
Adjust the input injection signal to the 1-f
reference limiter meter reading.

With the test equipment connected as in
(2), (3), and (14) above, and adjusted as
in (4) above, repeat the shunting unit con-
nections and tuning slug adjustments des-
cribed in (5) through (8), (10) through
(13), and (15) through (18) above, until
no further peaking improvement is obtain-
able.

Disconnect the shunting unit.

Receiver Oscillator, V-101. Frequency Me-

ter Set SCR-211 (M-4), or its equivalent, may be
used to adjust the tuning of the receiver oscillator.
If the oscillator was proved to be off frequency by
the trouble-shooting procedure followed in section
II, proceed as follows :

1)

(2)

(3

4)

(%)

(6)

)

Loosely couple Frequency Meter Set SCR-
211 to the oscillator. This may be done by
placing a few turns of wire over the enve-
lope of tube V-101 and connecting the other
end of the coil to the frequency meter input
terminal. Connect the headphones to the
frequency meter.

Adjust the frequency meter to measure 3.05
me, and turn the TENTH MCS knob to
detent position 0.

Using a screw driver, adjust the slub of
tuning coils L-101 and L-102 in tuning unit
T-101 (fig. 39) until a zero beat note is
heard in the headphones connected to the
frequency meter.

Turn the TENTH MCS knob to detent po-
sition 9 and adjust the frequency meter to
measure 3.95 mc.

Adjust trimmer capacitor C-101A (fig. 6)
until a zero beat note is heard in the fre-
quency meter headphones.

Repeat the adjustments of the inductance
trimmer on T-101 for dial position 0, and
the trimmer ecapacitor C-101A for dial posi-
tion 9, as described in the preceding steps,
until a zero beat note is heard for both de-
tent positions of the dial.

Rotate the TENTH MCS knob through each
one of positions 1 through 8, and for each
step, adjust the frequency meter control
until a zero beat note is heard. The ire-
quency meter reading should increase from
3.05 mc +5ke in 100-kc steps as the knob
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(8)

d.

Serews.

is rotated from position 1 (3.15 me) to po-
sition 8 (3.85 mc).

If the above requirement is not met, pro-
ceed with the adjustments described in d
below. If the requirement is met, proceed
with the adjustments of the variable i-f am-
plifier, as described in e below.

Adjustment of Tenth MCS Dial Detent
If the requirements of the preceding

subparagraph are not met, that is, if the tracking
error at any one or more of the dial detent posi-
tions exceeds the permissible 5-ke limit, it will be
necessary to readjust the detent screws of the

TENTH MCS control.
lows :

1)

(2

(3)

(4)

(5)

(6)

(7

(8

9)
e.

(1)

()
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The procedure is as fol-

Remove the TENTH MCS and MCS knobs
(fig. 12). To do this, remove the setscrews
holding them to the dial shafts.

Take out all screws around the periphery
of the kidney-shaped dial plate, and remove
the dial plate. This will expose the adjust-
able detent stops. Make sure to save all
screws. They will be needed to replace
parts. Replace the knobs to permit turn-
ing the dial.

Set the TENTH MCS dial to the detent po-
sition at which the 5-ke tracking error limit
was exceeded.

Connect the frequency meter as described
in ¢ above, and set its frequency to the fre-
quency corresponding to the particular de-
tent position.

Loosen the screw associated with the par-
ticular detent position.

Using a pair of long-nosed pliers, turn the
detent stop until a zero beat note is estab-
lished in the headset.

Holding the detent stop in position, retigh-
ten the detent stop screw.

Repeat this procedure for each position at
which the requirements of ¢(7) above are
not met.

Replace the dial plate cover and the knobs.

Variable I-F Amplifier.

Connect the discriminator meter (terminals
5 and 1 of X-200).

Connect the test signal generator (G-5)
through a .006-uf capacitor between the
grid (pin 6) of second variable i-f amplifier
tube V-108 and chassis.

3

(4)

(5)

(6)

Q)

)

9)

(10)

(11)

(12)

(13)

(14)

(15)
(16)
(17)

Turn the TENTH MCS dial to position 9
and adjust the signal generator frequency
to 5.45 mc with an output level to give the
I-f reference reading when the discrimina-
tor meter reading is zero.

Adjust trimmer capacitor C-101M (fig. 6)
until the limiter meter shows a peak read-
ing, keeping limiter meter constant at .6
volt.

Set the TENTH MCS control to detent po-
sition 0.

Connect the shunting unit (.006-uf in series
with 2,700 ohms) between the plate (pin 2)
of V-108 and chassis.

Adjust the frequency of the signal gener-
ator to 4.45 me and adjust its output level
so that the limiter meter reads .6 volt.

Adjust the tuning slug of secondary coil
L-120 (fig. 6) in tuning unit T-109 until
a peak reading is obtained on the limiter
meter, lowering the injected grid signal so
that the limiter reading always is approxi-
mately .6 volt.

Repeat (3) through (8) above until maxi-
mum limiter meter reading is obtained at
both ends of the TENTH MCS dial without
returning.

Connect the shunting unit between the sig-
nal grid (pin 6) of V-109 and chassis.

Reset the TENTH MCS dial to position 9,
the signal generator frequency to 5.45 mec,
and adjust the output level to obtain the
1-f reference meter reading.

Tune trimmer capacitor C-101K (fig. 6)
until the limiter meter shows a peak read-
ing, keeping limiter reading constant at .6
volt. '

Change the setting of the TENTH MCS dial
to 0, the signal generator frequency to 4.45
me, and adjust the output level to obtain
the I-f reference meter reading.

Adjust the slug of coil L-119 (fig. 6) in tun-
ing unit T-109 until the limiter meter shows
a peak reading, lowering the injected grid
signal so that the limiter reading is always
approximately .6 volt.

Repeat (11) through (14) above.
Disconnect the shunting unit.

Shift the signal generator connection to the
grid (pin 6) of V-107.



(18)

(19)

(20)

(21)
(22)

(23)

(24)

(25)

f.
First

1)

(2)

Change the dial setting to 9, the signal ge-
nerator frequency to 5.45 me, and adjust
the output level as before. Adjust trimmer
capacitor C-101H (fig. 6) to obtain a peak
reading on the limiter meter.

Return the dial to 0 position, change the
signal frequency to 4.45 me, and adjust the
output level as before.

Adjust tuning slug L-118 (fig. 6) in tuning
unit T-108 to obtain a peak reading on the
limiter meter, keeping meter reading at ap-
proximately .6 volt.

Repeat (18) through (20) above.

Reset the dial to position 9. Adjust the
signal generator frequency to 5.45 mec, and
adjust its output level to the h-f reference
limiter meter reading (par. 57d (4)). Ad-
just trimmer capacitor C-101F (fig. 6) un-
til the limiter meter shows a peak reading.

Return the dial to position 0, shift the sig-
nal generator connection to the signal grid
pin (pin 6) of V-2, adjust its frequency to
4.45 me, and adjust its output level to the
h-f reference limiter meter reading. Ad-
just the slug of coil L-117 (fig. 6) in tuning
unit T-107 to obtain a peak reading on the
limiter meter.

With the signal generator connected to pin
6 of V-2, repeat the tuning adjustment pro-
cedure outlined above, adjusting the coils
for dial position 0 and signal generator fre-
quency of 4.45 mec, and the trimmer capaci-
tors for dial position 9 and signal generator
frequency of 5.45 me until no improvement
in the peaking of the variable i-f amplifier
circuits is obtainable.

Check the gain and bandwidth of the i-f
amplifier as described in paragraphs 57 and
79.

Crystal Oscillator-Harmonic Generator and
Harmonic Amplifier Circuits.

Connect voltmeter M-1 negative lead to
test point, E-4H, and the positive lead to
chassis. Test point E-4H (fig. 5) is loca-
ted at the junetion of resistors R-16 and R-
17 in the grid circuit of first harmonic am-
plifier V-4.

Turn the MCS dial to the detent position
which is the highest mc setting (on RT-68/
GRC to 1 mc below the highest mc setting).
Turn the TENTH MCS dial to detent po-
sition 0.

(3) Adjust trimmer capacitor C-16 (fig. 7) in

4)

6

(6)

(M

®)

9

(10)

1)

(2

(3)

4)

the plate circuit of V-3 to obtain a peak
reading on the meter.

Shift the meter connection to test point E-
2L (fig. 5), and adjust trimmer capacitor
C-26 (fig. 4) for a peak reading of the me-
ter.

Turn the MCS dial to the detent position
which is the lowest mc reading on the dial
(on RT-68/GRC to 1 mc above the lowest
mc reading). Return the meter lead to test
point E-4H.

Adjust the tuning slug of coil L-6 (fig. 5)
in tuning unit T-3 to obtain a peak read-
ing on the meter.

Transfer the meter connection from test
point E-4H to test point E-2L. This test
point is located at the junction of resistors
R-7 and R-8, in the grid circuit of tube V-2.

Adjust the tuning slug of L-8 (fig. 5) in
tuning unit T-4 to obtain a peak reading
on the meter.

Repeat the adjustment of the coils and ca-
‘pacitor trimmers at the 1-f and h-f ends of
the MCS dial, respectively, as described
above, until no further peaking adjustments
of the inductance or capacitor trimmers is
necessary.

Check the voltmeter readings at test points
E-4H and E-2L. The voltmeter should read
more than .4 volt at E-4H (for RT-68/GRC,
more thans 0.7 volt at 1 mc below highest
mc position, and more than 1.9 volt at 1 mc
above lowest me position) and more than 1
volt at E-2L (for RT-68/GRC, more than
1.1 volt).

Receiver R-F Circuits.

Connect the limiter meter (terminals 5 and
1 of X-200) and the discriminator meter
(terminals 7 and 1 of X-200).

Connect Signal Generator I-208, or equiva-
lent, to the grid (pin 1) of receiver r-f am-
plifier tube V-1 through a .006-uf mica ca-
pacitor. Keep test leads as short as pos-
sible.

Turn the MCS dial to the highest mc set-
ting (on RT-68/GRC to 1 mc below the
highest mc setting) and turn the TENTH
MCS dial to position 0.

Adjust the signal generator frequency to
correspond to the MCS dial setting, and
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(6)

(M

)

9

(10)

(11)

(12)

(13)

(14)

(15)

(16)
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adjust the output level to obtain the h-f
reference limiter meter reading.

Adjust trimmer -capacitor C-1C (fig. 5)
until the limiter meter shows a peak read-
ing, and the discriminator meter M-1 shows
a zero reading,

Turn the MCS dial to the lowest mc set-
ting (on RT-68/GRC to 1 mc above the
lowest me setting).

Adjust the signal generator frequency to
correspond to the MCS dial setting, and
adjust its output level to obtain a 1.8-volt
reading on the limiter meter.

Adjust the tuning slug of coil L-3 (fig. 4)
in tuning unit T-2, until the limiter meter
shows a peak reading, and the discriminator
meter shows a zero reading, keeping the
limiter reading at approximately 1.8 volts.

Repeat (3) through (8) above until no fur-
ther peaking is obtainable when the dis-
criminator meter reads zero.

Shift the signal generator connection to the
ANT jack on the front panel.

Turn the MCS dial to the highest mc set-
ting (on RT-68/GRC to 1 mc below the hi-
ghest mc setting), turn the TENTH MCS
dial to position 0, and adjust the frequency
of the signal generator to correspond to the
dial setting.

Raise the output level of the signal gen-
erator until the limiter meter reading is
sligthly above that obtained with zero sig-
nal generator input.

Readjust the frequency of the signal gen-
erator until the discriminator meter reads
zero.

Adjust the REC ANT TUNE screw
(trimmer capacitor C-1A) to obtain a peak
reading on the limiter meter. This adjust-
ment screw is located on the front panel.

Raise the output level of the signal gen-
erator to obtain a 1.8-volt reading on the
limiter meter. Measure and note the sig-
nal generator output level necessary to ob-
tain this reading.

Turn the MCS dial to its lowest mc setting
(on RT-68/GRC to 1 mec above the lowest
mce setting), and adjust the signal gener-
ator frequency to obtain a zero reading on
the diseriminator meter.

(17) Adjust the inductance of antenna coil L-1
(fig. 4) in tuning unit T-1 to obtain a peak
reading on the limiter meter.

‘With the test signal applied to the ANT
connector, repeat the adjustments of coil
L-3 (fig. 4), trimmer capacitor C-1C (fig.
5), coil L-1 (fig. 4), and antenna trimmer
capacitor C-1A as described above, until no
further peaking of the limiter meter is ob-
tainable. Adjust the coils with the MCS
dial set to the lowest mec setting (on RT-
68/GRC to 1 mec above the lowest mc set-
ting), and adjust the capacitors with the
MCS dial at its highest setting (on RT-68/
GRC to 1 mec below the highest mec setting).
The peak limiter meter reading should be
obtained at the same time that the discri-
minator meter reads zero.

(18)

(19) Reduce the output level of the signal gen-
erator to zero and note the limiter meter
readings. This reading should be between

.2 volt and .6 volt.

72. Transmitter Alinement

a. Preparation. Make sure that the dummy
antenna load is connected to the ANT jack. Con-
nect a microphone (with push-to-talk button) to
REC-TR CONTROL connector J-312, as shown in
figure 43. Connect a pair of headphones to termi-
nals E and D of J-312. Operate the DIAL LIGHT
(OFF-ON)-RING switch S-302 to the OFF posi-
tion. Set the VOLUME control in the maximum
clockwise position. Set the SQUELCH control to
the OFF position. Turn the OPERATE switch
on the power supply to the TRANSMIT & RE-
CEIVE position, and turn the TRANS POWER
switch to the HIGH position. Allow a warm-up
period of a few minutes before proceeding with
the alinement. All adjustment controls are ac-
cessible through the sides, top, and bottom of the
panel and chassis assemblies (figs. 4 through 7).

Caution : High voltages are exposed when the
transmitter is turned on. Exercise every pre-
caution to avoid shock. Use insulated screw dri-
vers. Before touching a screw driver or test pro-
be to a terminal, make sure that adjustment is
being made at the correct slug and that meas-
urement is being made at the correct terminal.
Refer to the schematic diagram for the unit (fig.
53, 54 and 55. (See inserts in back of manual).

b. Transmitter Oscillator V-104A. The aim
of the following adjustments is to determine that
transmitter oscillator V-104A tracks with receiver
oscillator V-101 and with the i-f circuits of the
receiver. The output of the oscillator is fed as
sidetone to the i-f amplifier stages. If both the



receiver oscillator and the transmitter oscillator
are correctly tuned the resultant beat frequency
produced in the receiver second mixer provides
a zero voltage at the output of the discriminator,
as measured between terminals 7 and 1 of test
socket X-200. If either of the oscillators is off
frequency, the beat-frequency voltage at the out-
put of the discriminator will not be zero, and its
magnitude can be taken as a measure of tracking
error. Since the receiver oscillator circuit and
the i-f stages have already been alined in accord-
ance with paragraph 71, it may be assumed that
any tracking error shown is due to the transmitter
oscillator. Make adjustments as follows:

(1) Connect meter M-1 between Terminals 7
and 1 of test socket X-200 (discriminator

meter).

(2) Connect «clip leads across capacitors
C-194B and C-194C to disable the afc cir-
cuit.

(3) Turn the TENTH MCS dial to detent po-
sition 9. Operate the push-to-talk switch.

(4) Adjust oscillator trimmer capacitor C-101D
(fig. 6) to obtain a zero reading on the
discriminator meter.

(5) Turn the TENTH MCS dial to detent po-
sition 0.

(6) Operate
switch.

(7) Adjust the tuning slug (coils L-109 and
L-110) on tuning unit T-103 (fig. 39) until
a zero reading is obtained on the discri-
minator meter.

(8) Repeat steps (3) through (7) above until
no further adjustment of T-103 and
C-101D is necessary for zero readings on
the discriminator meter.

(9) Turn the TENTH MCS dial in succession
to each of the remaining detent positions
(2 through 8) and observe the discrim-
inator meter.

the microphone push-to-talk

Requirement: For each detent position
of the TENTH MCS dial, the discriminator
meter should be less than .2 volt.

If the above requirement is not met, a com-
promise adjustment of the trimmer capa-
citor, C-101D, and tuning inductance of T-
103 is necessary. To do this, repeat the
adjustment outlined above for detent posi-
tion 1 and 8 or 2 and 7 instead of for 0 and
9.

After the requirement has been met for all
detent positions of the TENTH MCS dial,

(10)

(11)

remove the clip leads from across capacitors
C-194B and C-194C, and recheck to deter-
mine that the discriminator meter still reads
not more than .2 volt for each detent posi-
tion of the dial’

c. Check of Crystal Oscillator-Harmonic Gen-
erator Operation. The crystal oscillator-harmo-
nic generator operation has been checked and
adjustments have been made in connection with
the alinement of the receiver (par. 71g). Recheck
as follows :

(1) Measure the voltage between terminal 3J
and ground. This terminal is the stand-off
insulator mounted on the side of the crystal-
switch assembly (fig. 5). This voltage
should be 12 volts for each detent position
of the MCS dial. If the correct voltage is
not obtained for any detent position, replace
the crystal associated with that position.
See label on crystal-switch assembly cover.

(2) Measure the grid drive for the first har-
monic amplifier by measuring the voltage
between test point E-4H (fig. 5) and
chassis. If necessary, readjust C-16 (fig.
7) with the MCS dial in the highest fre-
quency detent position (on RT-68/GRC to
1 mc below the highest setting), and L-6
(fig. 5) in T-3 with the dial in the lowest
me position (on RT-68/GRC to 1 mc above
the lowest setting), as described in para-
graph T1f.

(3) Measure the output of the first harmonic
amplifier by measuring the grid drive on
the receiver first mixer between test point
E-2L and chassis. Adjust, if necessary, as
described in paragraph 71f.

(4) Measure the voltage between test points
E-6A and E-6B (fig. 48). This voltage is
a measure of the output of the second har-
monic amplifier applied to the screen grid
(pin 3) of transmitter mixer V-6.

Requirement: For a properly adjusted
harmonic amplifier, the voltage between
E-6A and E-6B (fig. 48) should be be-
tween 2 and 6 volts.

(5) If the above requirement is not met, turn
the MCS dial to the lowest mc detent posi-
tion (on RT-68/GRC to 1 me above the lo-
west setting), and adjust the tuning slug
(coils L-9 and L-10) of tuning unit T-5 (fig.
5) until the meter between E-6A and E-6B
(fig. 48) shows a peak reading. Turn the
MCS control fo the highest mc detent posi-
tion (on RT-68/GRC to 1 mc below the
highest setting), and adjust trimmer capa-
citor C-33 (fig. 7) until the meter shows
a peak reading.
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(6)

Repeat the alternate adjustment of the tun-
ing coil an the trimmer capacitor for the
I and h-f ends of the dial; respectively,
until no further peaking adjustment is pos-
sible.

Note. At this point, it may be necessary to re-
check and, if necessary, readjust trimmer capacitors
C-16, C-33 (fig. 7) and C-26 (fig. 4) (h-f end of
dial) and tuning units T-3, T-4, and T-5 (fig. 5)
(I-f end of dial) to obtain the best possible tuning
adjustment of the crystal oscillator-harmonic gener.
ator and the harmonic amplifiers.

d. Preparation for Adjustment of Transmitter
H-F Circuits.

1)

(2)

(3)

4

()

(6)
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Turn the MCS dial to the detent position
which is 1 me below the highest mc setting
of the dial. Turn the TENTH MCS dial
to the zero detent position.

Turn the OPERATE switch on the power
supply to the TRANS and REC position,
and the TRANS POWER switch on the po-
wer supply to the HIGH position.

Caution : High potentials of 450 volts
are now applied to the transmitter. Be
very careful not to touch any metal parts
of the high-powered circuits with fingers.
Use clips leads which are insulated against
high voltages when making test connec-
tions.

Connect a voltmeter (M-1) between test
points E-9G and E-9F (fig. 47). The volt-
age measured at these test points is the po-
wer amplifier grid drive.

Connect a voltmeter (M-1) between test
points E-9H and E-9J (fig. 47). The volt-
age measured at this point gives an indica-
tion of the plate current of V-11.

Note. Test points E-9F through E-9] are grouped
on the four-prong socket, J-3 (fig. 5). Test points
E-9G and E-9F are labeled A on the socket. Test
points E-9H and E-9] are labeled B on the socket.

Operate the push-to-talk button and ob-
serve the grid voltage and plate current
meter readings.

Requirement: The grid drive meter
should read between 1.5 and 6 volts. At
the same time, the plate current meter

. should read between .2 and .6 volt.

If the meter readings are not within the
specified limits, and if a check of tube so-
cket voltages (par. 59) shows that all oper-
ating potentials to the transmitter are cor-
rect, proceed with the alinement adjust-
ments described in the following para-
graphs.

e.

1)

(2

3

(4)

6

(6)

)

8

9)

(10)

(11

(12)

Transmitter H-F Circuit Tuning.

Turn the TRANS POWER switch (power
supply) to the LOW position.

Turn the TRANS ANT COUPLING con-
trol on the front panel to the extreme coun-
terclockwise position to obtain minimum
coupling. To gain access to the control it
is necessary to remove the waterproof cap.

Using a short length of wire equipped with
clips, connect test terminal 9M to ground.
(This lead should be less than 2 inches

long).

Connect the grid drive (E-9G and E-9F)
and plate current (E-8H and E-9J) meters
(fig. 48). ‘

Turn the OPERATE switch on the power
supply to RECEIVE and TRANSMIT.

Caution : Test points E-9H and E-9J
carry full plate voltage when power is tur-
ned on.

Turn the MCS dial to the detent position
which is 1 mec below the highest mc setting.
Turn the TENTH MCS dial to detent po-
sition 0.

Adjust trimmer capacitor C-1M (fig. 5) in
the plate circuit of V-11 until a minimum
(dip) reading is obtained on the plate cur-
rent meter.

Requirement: The plate current meter
should read 1.8 volts maximum when the
dip reading is obtained.

Set the MCS dial to the detent setting which
is 1 mc above the lowest mc setting.

Adjust the tuning slug of L-9 (fig. 5) in
T-5 of the second harmonic amplifier, V-5,
until a peak reading is obtained on the me-

ter connected between test points E-6A and
E-6B (fig. 47).

Adjust the tuning slug of L-12 (fig. 7) in
T-6 (plate circuit of transmitter mixer sta-
ge V-6) until the meter connected to test
points E-TB and E-8G (fig. 47) shows a
peak reading.

Adjust the tuning slug of L-16 (fig. 7) in
T-7 (plate circuit of r-f amplifier stage V-7
and V-8) until a peak reading is shown on

‘the meter connected to test points E-7B and
E-8G.

Adjust the tuning slug of L-18 (fig. 7) in
T-8 (plate circuit of transmitter drivers
V-9 and V-10) until the meter connected



(13)

(14)

(15)

(16)

17

(18)

(19)

(20)

to test points E-9F and E-9G (fig. 47) shows
a peak reading.

Using a screw driver, turn the fiber shaft
on the top of the rf coil assembly, which
positions the shorted turn in antenna coup-
ling assembly T-9 (fig. 49), until a mini-
mum reading is obtained on the power am-
plifier plate current meter (E-9H and E-9J).

Turn the MCS dial to the detent position
which is one step below the highest mec
setting.

Adjust trimmer -capacitor C-33 (fig. 7)
(second harmonic amplifier V-5) to obtain
a peak reading in the meter connected be-
tween test points E-6A and E-6B.

Adjust trimmer -capacitor C-1E (fig. 5)
(transmitter mixer V-6) to obtain a peak
reading on the meter connected between
test points E-7B and E-8G.

Adjust trimmer capacitor C-1G (fig. 5)
(transmitter r-f amplifiers V-7 and V-8)
to obtain a peak reading on the meter con-
nected between test points E-7TB and E-8G.

Adjust trimmer capacitor C-1K (fig. 5)
(transmitter drivers V-9 and V-10) to ob-
tain a peak reading at the meter connected
between test points E-9F and E 9G.

Adjust trimmer capacitor C-1IM (fig. 5)
until a minimum reading is obtained on the
power amplifier plate current meter (E-9H
and E-9J).

Repeat steps (6) through (19) above until
no further peaking and dipping, as called
for, is possible by adjustment of either coils
or capacitor trimmers.

f. Neutralization Adjustment. The adjustment
described below should not be attempted unless
it is certain that neutralization is required, and
then only by experienced maintenance personnel.
Neutralization is adjusted at the factory, and the
neutralization controls are sealed with glyptal.
Unless major repairs have been made on the
transmitter circuits, neutralization should not be
required.

1)

Check whether neutralization is required,
as follows :

(a) Check whether the driver stage (V-9
and V-10) is properly alined by noting
whether peak readings of 3.5 volts min-
imum are obtained for both the h-f end
of the dial and the 1-f end of the dial

(b) Disconnect the coaxial cable joining the
transmitter mixer (V-6) and the trans-
mit oscillator (V-104A), that is, disen-
gage P-2 and J-102.

(¢) Observe the meter connected between .
test points E-9F and E-9G.

Requirement: The voltage reading
should drop to zero.

(2) If the above requirement is not met, neu-

tralization adjustment is required. Proceed
as follows :

(a) Remove the fuses in the 450-, 250- and
150-volt leads of the power supply.

(b) Break the glyptal seal on T-8 covering
the shaft of neutralizing capacitor C-65

(fig. 7).

(c) Unsolder the green wire from the stand-
off insulator identified as 7A which is
located near coil slug adjustment L-16,
part of T-7. This lead joins the —27-
volt bias supply from J-309 to the
transmitter circuits.

(d) Connect a voltmeter across test points
E-7TB and E-8G (fig. 47). TUse the 3-
volt scale of the meter.

(e) Connect a voltmeter (3-volt scale) be-
tween test points E-9G and E-9F (fig.
47).

(f) Set the power supply TRANS POWER
switch in the HIGH position and set
the OPERATE switch to TRANS &
RECEIVE position.

(g) Turn the MCS dial to its highest mec
setting (on RT-68/GRC to 1 mc below
highest setting). Turn the TENTH
MCS dial to detent position 0.

(h) Operate the microphone push-to-talk
switch.

(i) Adjust trimmer capacitor C-1G (fig. 5)
in the plate circuit of the transmitter
r-f stage until the meter connected to’
test points E-7B and E-8G shows a peak
reading.

(i) Adjust trimmer capacitor C-1E (fig. 5)
in the plate circuit of the transmitter
mixer stage until the meter (E-7B and
E-8G) shows a peak reading.

(k) Adjust trimmer capacitor C-33 (fig. 7)
in the plate circuit of the second har-
monic amplifier until the meter (E-7B
and E-8G) shows a peak reading.
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(1) Adjust trimmer capacitor C-1K (fig. 5)
in the plate circuit of the transmitter
driver stage until the meter connected
to test points E-8G and E-9F shows a
peak reading.

(m) Using a nonmetallic screw driver, ad-
just neutralizing capacitor C-65 (fig. 7)
to obtain a minimum deflection (dip)
on the meter connected to E-9G and
E-9F. ‘To make certain that a true min-
imum reading is obtained, rock trim-
mer capacitor C-65 (that is, vary the
trimmer capacitor shaft back and forth
gradually, reducing the excursions of
the shaft beyond the points at which
the meter reading starts to rise, finally

Section V.

73. General

If the unit does not meet the requirements of
paragraph 52, repeat the trouble-shooting proce-
dures given in paragraphs 52 through 60 to locate
other faults. Make the necessary repairs. If the
unit operates as required in paragraph 52, perform
the tests outlined in the following paragraphs.

74. Over-all Recciver Sensitivity

Connect the test equipment as indicated in pa-
ragraph 50, with the following exceptions:

a. Connect an r-f signal generator (G-1), or
equivalent, to the ANT connector on the front
panel.

b. Connect an output meter (M-3) to the out-
put terminals of the power audio amplifier stage,
terminals A and B of J-312,

c. Set the controls on the front panel as fol-
lows:

Control Position
SQUELCH OFF.
DIAL LIGHT-OFF-ON-
RING switch . | OFF.

MCS dial
TENTH MCS dial .

To lowest mec setting.

Zero.

d. Adjust the frequency of the signal gener-
ator to the frequency indicated by the setting of
the MCS and TENTH MCS controls.
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setting at the exact point at which the
lowest meter reading is obtained).
Note the meter reading at the dip. -

(n) Repeat steps (i)rthrough (m) as many
times as is necessary to reduce the me-
ter reading at the dip to the lowest
possible value.

Requirement: The meter reading
at the dip should be less than .1 volt.

(0) Turn the power supply off and resolder
the green lead to TA. Reconnect the
coaxial cable by engaging P-2 with J-
102. Replace the fuses.

(p) Recheck the alinement of the transmit-
ter h-f circuit in paragraph e above.

FINAL TESTING

e. Adjust the signal generator output level to
.5 microvolt.

f. Apply frequency modulation to the signal
generator. The modulation should be 1,000 cy-
cles at +15-ke deviation.

g. Adjust the VOLUME control on the front
panel until the output meter reads 600 mw.

h. Remove the modulation from the signal gen-
erator frequency, that is, apply an unmodulated
carrier.

i. Note the reading of the output meter.

j. Change the setting of the MCS dial to the
highest me setting and retune the signal gener-
ator to the frequency corresponding to this dial
setting.

k. Again apply frequency modulation in the
form of the 1,000-cycle signal at #=15-ke deviation.

l. Adjust the VOLUME contro] until the out-
put meter reads 600 mw.

m. Remove the modulation from the signal
generator and again note the output meter read-
ing.

n. Change the setting of the MCS dial to the
me position which is approximately at the center
of the tuning range of the dial. Adjust the signal
generator frequency accordingly. Repeat the
above measurements for test signals with and
without modulation.

Requirement: In each case the output meter
reading for the unmodulated carrier signal should



be 30 db below 600 mw. This means that the
reading with an unmodulated carrier should be
not more than about .6 mw. The reading thus
obtained is the signal plus noise-to-noise ratio.
This ratio should be at least 30 db.

75. Variable 1-f Selectiviry

The variable i-f amplifier selectivity should be
measured in accordance with the following pro-
cadure :

a. Connect the signal generator through a .006-
uf capacitor to the first mixer grid (pin 6) of V-2.

b. Connect the limiter meter to terminals 1
and 5 of test socket X-200.

c¢. Connect the discriminator meter to pins 7
and 1 of test socket X-200.

d. Turn the TENTH MCS dial to position 5.

e. Adjust a calibrated signal generator to a
frequency of 4.95 me (unmodulated) and adjust
the level to produce a .6-volt reading on the lim-
iter meter.

f. The discriminator meter should read .16
volt.

g. Measure the signal generator output level
required to obtain the limiter meter reading stated
above.

h. Double the output of the signal generator.

i. Raise the frequency of the signal generator
to a frequency above 4.95 mec until the .5-volt
limiter meter reading is again obtained.

j. Tune the signal generator to a frequency
below 4.95 me until the same limiter meter reading
is again obtained. Note the frequency above and
below 4.95 mc necessary to obtain the required
limiter meter reading. .

Requirement: The .6-volt limiter meter read-
ing should be obtained for equal increments of the
test frequency above and below 4.95 me. The
difference between the frequency above and be-
low 4.95 mc should be 85 =+ 10 ke.' The first re-
quirement determines whether or not the select-
ivity curve of the i-f amplifiers is symmetrical as
required. The second requirement determines
the bandwidth of the i-f amplifier at the points
6db (twice) below the center frequency.

k. Reset the signal generator frequency to 4.95
mc and again set the limiter meter reading to .6
volt.

1. Raise the level of the signal generator to a
value which is ten times the output level obtained
in the preceding step.

m. Raise the signal generator frequency gra-
dually above 4.95 mec until a point is reached at
which the same limiter meter reading again is
obtained. Note the frequency.

n. Lower the frequency of the signal generator
to a point below 4.95 me until the same limiter
meter reading is obtained again.

Requirements: The difference between the
higher frequency and 4.95 mc should be equal to
the difference between the frequency below 4.95
me and 4.95 me. For signal input levels ten times
that required to obtain .6 volt at the second lim-
iter grid, the difference between the higher and
the lower frequencies should be 110 = 15 ke.

o. If the above requirements are not met, it is
necessary to realine the i-f amplifier. The aline-
ment procedure is given in paragraph Tlc.

76. Spurious Response

The purpose of the following check is to deter-
mine that the spurious response, including those
of the image and of the if,, is sufficiently below
the response to signals so that the limiter grid
current for high levels of signal input does not
exceed the limiter grid current obtained with the
signal of normal input level.

a. Apply a test signal to the ANT connector
on the front panel at the frequencies listed below
for the particular receiver-transmitter under test.

(1) Receiver-Transmitter RT-66/GRC - 23.5
me.

(2) Receiver-Transmitter RT-67/GRC - 33.5
mec. -
(3) Receiver-Transmitter RT-68/GRC - 46.5

mec.

b. <Connect the limiter meter to terminals 5 and
1 of test socket X-200.

¢. Adjust the signal generator output level to
.5 microvolt.

d. Observe the limiter meter reading. -

e. Increase the signal input level by 50 db,
which is approximately 160 microvolts.

f. Vary the oscillator frequency between 2 mc
and 100 me. Observe the meter reading.

Requirements: The limiter meter reading
should remain less than that obtained with the .5
microvolt signal.
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77. Calibration

A heterodyne type Frequency Meter TS-174/A
(M-5) is required for this test.

‘a. Couple the frequency meter to the dummy
load connected to the ANT connector on the front
panel.

b. Set the MCS dial to its lowest mc setting,
leaving the TENTH MCS dial set at zero.

c¢. Turn on the transmitter by operating the
microphone push-to-talk button and by setting the
DIAL LIGHT (OFF-ON)-RING switch to the
RING position.

d. Adjust the comparison frequency provided
by the frequency meter until a beat note is ob-
tained. Note the frequency at which the beat
note is obtained.

e. Measure and record the frequency output
of the transmitter for each of the remaining mec
settings of the MCS dial.

Requirement: For each mec setting of the dial,
the frequenecy should not be more than +=7.5 ke
from the reading on the MCS dial.

78. Limiting Action

a. Connect the test signal generator to the ANT
connector on the front panel and adjust its fre-
quency as follows :

(1) Receiver-Transmitter RT-66/GRC - 23.5
me.

(2) Receiver-Transmitter RT-67/GRC - 33.5
me.

(3) Receiver-Transmitter RT-68/GRC - 46,5
me.

b. Set the MCS and TENTH MCS dial to the
positions corresponding to the frequencies indic-
ated above.

c. Connect an a-f output meter to terminals E
and D of J-312.

d. Apply 1,000-cycle modulation at =15 ke

deviation to the test signal.

e. Adjust the signal generator output level to
.75 microvolt and observe the reading of the out-
put meter. Raise the signal generator output
level in the following steps: 10, 1,000, 100,000
microvolts. Observe the output meter reading.

Requirement: The output meter reading
should remain substantially the same as that for
the .75-microvolt signal.
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79. Check of Bandwidth

a.

(1)
2)
(3)
@
(5)
(6)

(7

(€Y
(2)
3

4

(5)

(6)

Fixed I-F Amplifier.

Connect a meter (M-1y between terminals
7 and 1 of X-200, and a meter (M-1) to
terminals 5 and 1 of X-200.

Connect the signal generator (G-5) in se-
ries with a .006-uf capacitor between ter-
minal 6 of V-109 and chassis.

Adjust the signal generator frequency to
1.4 me, and adjust the output level to ob-
tain the 1-f reference limiter meter reading.
Note the output level.

Double the output of the signal generator
(that is, raise its output level by 6 db).

Tune the signal generator to the frequency
above 1.4 mc for which the 1-f reference
limiter meter reading is obtained again.

Tune the signal generator to the frequency
below 1.4 mec for which the 1-f reference
limiter meter reading is obtained again.

Compute the difference between the signal
generator frequency settings obtained in
steps (5) and (6) above. This is the
bandwidth of the fixed i-f amplifier at the
points 6 db below center frequency.

Requirements: The bandwidth at the
6-db points should be approximately 95 ke.
The amount by which the signal frequency
is reduced below 1.4 mec to obtain the I
reference limiter meter reading should be
approximately equal to the amount by
which it was increased above 1.4 mc to
obtain the same result.

Variable I-F Amplifier.

Connect the 0-50 microammeter between
terminals 4 and 8 of X-200.

Connect the signal generator between ter-
minal 6 of V-2 and chassis.

Turn the TENTH MCS dial to detent po-
sition 0.

Adjust the output of the signal generator
to 4.45 me, and adjust its level to give the
h-f reference limiter meter reading on the
meter. Note the level of the signal gen-
erator output.

Raise the output level of the signal gen-
erator by 6 db (double the level).

Raise the frequency of the signal generator
above 4.45 mc until the reading of step (4)



(7

®

9)

1)

(2)

3

4

(5)

(6)

above again is obtained. Note the signal
generator frequency for which this ocecurs.

Lower the frequency of the signal gen-
erator below 4.45 mc and note the frequency
at which the reading of step (4) above
again is obtained.

Compute the difference between the two
frequencies of steps (6) and (7) above.
This is the bandwidth at points 6 db below
reference.

Compute the difference between each of
the frequencies of (6) and (7) above and
4.45 mc.

Requirements : The bandwitdh of the
i-f amplifier should be approximately 110
ke. The 6-db point above 4.45 should be
about the same number of k¢ away from
the center frequency as the 6-db point be-
low 4.45 me.

Over-all Receiver.

Set the MCS dial to a detent setting which
is near the approximate center of its fre-
quency range. For exemple, in the case of
Receiver-Transmitter RT-67/GRC, this
would be position 33. Set the TENTH MCS
dial to 0.

Connect the r-f signal generator to the ANT
connector on the front panel, and adjust

its frequency corresponding to the setting
of the MCS dial.

Connect the meters to terminals 7 and 1 of
X-200 and to terminals 5 and 1 of X-200
(discriminator and limiter meters, respec-
tively).

Adjust the frequency of the generator until
the discriminator meter (terminals 7 and 1
of X-200) reads zero.

Adjust the output level of the signal gen-
erator to 0, and observe the reading of the
limiter meter (terminals 5 and 1 of X-200).

Adjust the output level of the signal gen-
erator until the limiter meter reads a value

which is about 10 percent above that ob-
tained in step (5) above. Note the output
level of the signal generator required to
obtain that reading.

(7) Raise the output level of the signal gen-
erator by 6 db (that is, double its output).
Note the limiter meter reading.

(8) Tune the signal generator to a frequency
above the center frequency until the limiter
meter reading obtained in step (7) above
again is obtained. Note the frequency for
which this occurs.

(9) Tune the signal generator to a frequency
below the center frequency until the limiter
meter again reads as in step (7) above.
Note the frequency.

(10) Compute the difference between the {fre-
quencies obtained in steps (8) and (9)
above. This is the over-all receiver band-
width at the 6-db points.

(11) Compute the difference between each of
the frequencies at the 6-db points and the
center frequency. This figure is a measure
of the symmetry of the selectivity curve.

Requirements: The bandwidth of the
receiver at the points 6 db below center
frequency should be about 85 ke. The dif-
ference between the frequencies above and
below the center frequency should be not
greater than 20 ke.

d. Analysis. Incorrect bandwidth is indicative
of improper alinement in the stages involved. An
unsymmetrical selectivity curve is indicative of a
defective component in the tuned circuit or of im-
proper coupling between primary and secondary
windings of double-tuned stages. Accordingly, if
the measurements made in the preceding para-
graphs show that either of these defects may exist,
recheck the alinement of the receiver stages, as
described in paragraph 71, and if alinement fails
to clear the trouble, look for defective damping
resistors, bypass capacitors, or tuning coils.
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CHAPTER 4

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

80. Repacking for Shipment or Limited
Storage

Wrap and pack equipment securely according
to directions given in Packaging Specifications
JAN-P-100 or as directed by the Officer-in-Char-
ge.

81. Demolition of Matériel to Prevent
Enemy Use

The demolition procedures outlined below will
be used to prevent the enemy from using or sal-
vaging this equipment. Demolition of the equip-
ment will be accomplished only upon order of the
commander. DESTROY EVERYTHING.

128

a. Smash. Smash capacitors, transformers, re-

'sistors, sockets, plugs, and other components, using

sledges, axes, handaxes, pickaxes, hammers, crow-
bars, or heavy tools.

b. Cut.
machetes.

Cut wiring, using axes, handaxes, or

c. Burn. Burn technical manual, records and
forms, resistors, capacitors, and transformers,
using gasoline, kerosene, oil, flame throwers, or
incendiary grenades.

d. Bend. Bend chassis, panels, and covers.

e. Explosives. If explosives are necessary, use
firearms, grenades, or TNT.

f. Disposal. Bury or scatter the destroyed
parts in slit trenches, fox holes, or other holes,
or throw them into streams.



APPENDIX 1
REFERENCES

Note. For availability of items listed, check SR 310-20-3 and SR 310-20-4.

Catalog SIG 1 for signal supply catalogs.

Check Department of the Army Supply

1. Army Regulations

AR 380-5 Safeguarding Military Infor-

mation.

2. Supply Publications

SIG 1 Introduction and Index.

SB 11-47 Preparation and Submission
of Requisitions for Signal

Corps Supplies.

SB 11-76 Signal Corps Kit and Materials

for Moisture- and Fungi-Re-
sistant Treatment.

3. Publication on Test Equipment

TM 11-2627 Tube Tester I-177.

4. Painting and Preserving

TB SIG 13  Moistureproofing and Fungi-
proofing Signal Corps Equip-
ment.

TM 9-2851  Painting Instructions for Field

Use.

5. Demolition

FM 5-25 Explosives and Demolitions.

6. Other Publications

FM 24-18 Field Radio Techniques.

SR 310-20-3 Index of Training Publications
(Field Manuals, Training
Circulars, Firing Tables and
Charts, Army Training Pro-
grams, Mobilization Training

SR 310-20-4

SR 700-45-5

SR 745-45-5

TB SIG 66

TB SIG 72

TB SIG 75

TB SIG 123

TB SIG 178

TM 1-455
TM 9-2857

TM 11-310

Programs, Graphic Training
Aids, Joint Army-Navy-Air
Force Publications, and
Combined Communications
Board Publications).

Index of Technical Manuals,
Technical Regulations, Tech-~
nical Bulletins, Supply Bul-
letins, Lubrication Orders,
Modification Work Orders,
Tables of Organization and
Equipment, Reduction Ta-
bles, Tables of Allowances,
Tables of Organization, Ta-
bles of Equipment.

Unsatisfactory Equipment Re-
port (Reports Control Sym-
bol CSGLD-247).

Report of Damaged or Impro-
per Shipment (Reports Con-
trol Symbols CSGLD-66
(Army) ).

Winter Maintenance of Signal
Equipment.

Tropical  Maintenance  of
Ground Signal Equipment.

Desert Maintenance of Ground
Signal Equipment.

Preventive Maintenance Prac-
tices for Ground Signal
Equipment.

Preventive Maintenance Guide
for Radio Communication
Equipment.

Electrical Fundamentals,

Storage Batteries Lead-Acid
Type.

Schematic Diagrams for Main-
tenance of Ground Radio
Communication Sets.
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TM 11-430  Batteries for Signal Commun-
ication. Except those per-
taining to Aircraft.

TM 11-453  Shop Work.
TM 11-455 Radio Fundamentals.
TM 11-483  Suppression of Radio Noises.

TM 11-486  Electrical Communication Sys-
tems Engineering.

TM 11-660 Introduction to Electronics.

TM 11-4000 Trouble Shooting and Repair
of Radio Equipment.

TM 38-650 Basic Maintenance Manual.

7. Abbreviations

-V B alternating current.

af .l audio frequency.

afe ............ automatic frequency control.
aMP e ampere (s)

Corerin, centigrade.

db ............ decibel(s).

de ...l direct current.
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Fooo.... Fahrenheit.
f-m ...l frequency-modulation.
hf............... high frequency.
hv ... high vol‘;age.
if. intermediate frequency.
ke ... kilocycle.
v low voltage.
ma ............ milliampere.
me ............ megacycle.
MW ..ooov.an, milliwatt.
f o radio frequency.
TMS cviviinnnn. root mean square.
HA e microampere.
o, puf oo microfarad, micromicrofarad.
BV e microvolt. '
. Glossary

For explanation of terms used in this manual,
refer to TM 11-455.



APPENDIX II
IDENTIFICATION TABLE OF PARTS

1. Requisitioning Parts

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Re-
quisitions must cite a T/O & E, TA, T/BA, SIG 6, SIG 7 & 8, SIG 7-8-10, SIG 10, list of allowances
of expendable material, or other authorized supply basis. For an index of available supply catalogs
in the Signal portion of the Department of the Army Supply Catalog see the latest issue of SIG 1,

Introduction and Index.
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RESISTOR COLOR

CODES

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS¥

‘SIGNIFICANT
FIGURES

(3

TOLERANCE
MULTIPLYING VALUE
METHOD A

{80DY)

ISY| SIGNIFICANT
FIGURES

JAN COLOR CODE FOR
FIXED COMPQSITION RESISTORS 7

SIGNIFICANT
FIGURES

1sT
20

e | s |

TOLERANCE
MULTIPLYING VALUE

METHOD A

TOLERANCE
MULTIPLYING VALUE

 w— — c— (|
MULTIPLYING VALUE s.gucmncznsm
16U
METHOD B METHOD B IST,
A 8
SIGNIFICANT MULTIPLYING
COLOR FIGURE VALUE TOLERANCE (%) NOTES

+ -
BLACK 0 ! = * INSULATED FIXED COMPOSITION RESISTORS
BROWN ' 10 L WITH AXIAL LEADS ARE DESIGNATED BY
RED 2 100 t 2 A NATURAkT E‘I’DANF séaé:xgga%g TcomnE s

= NON-INSUL 1X ITION RESIS-
ORANGE 3 1000 + 3 TORS WITH AXIAL LEADS ARE DES
YELLOW 4 10,000 + 4 NATED BY A BLACK BACKGROUND
GREEN 5 100,000 t 5 ? RESISTORS WITH AXIAL LEADS ARE IN~
BLUE 6 1,000,000 + 6 %EAL(E)S_WRSEJEIAS'TS;S WIiTH RADIAL LEADS
VIOLET 7 10,000,000 t 7
GRAY 8 100,000,000 t 8 RMA RADIO MANUFACTURERS ASSOCIATION
WHITE 9 1000,000,000 + 9 JAN JOINT ARMY-NAVY
GOLD - o1 t s THESE COLOR CODES GIVE ALL RESISTANCE
SILVER - 001 - + VALUES/IN OHMS
NO COLOR - - t 20

BTM.TL32454 S
Figure 51. Resistor color code.
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CAPACITOR COLOR CODES

AMA 3-4-5-86-DOT COLOR CODES FOR . : .
MR DI ECTRIC CAPACITORS JAN €-DOT COLOR CODES FOR:

PAPER-DIELECTRIC CAPACITORS %
THIS DOT 1S ALWAYS SILVER

18T }smmncam
20 URE

MULTIPLYING MU\LIX'CISE'NG

VALUE
20 }SiGNIFIcANT fsq- s'ralNc'SkcEAsm Meklb’éVING
15T/ FIGURES TOLERANGE
3-DOT COLOR CODING 4-DOT COLOR CODING
(500 voew £ 20%) (300 VDCW) CHARACTERISTIC
A B F

MICA-DIELECTRIC CAPACITORSY

WORKING VOLTAGE
TOLERANCE

THIS DOT IS ALWAYS BLACK

ST | sigNIFICANT
20} FIGURES

= = { o] [
= =
' MULTIPLYING
Muo.'rwl.mu s VALUE
ncmrn Al
20 smmncmr __..-__.usv} S g‘
15STf FIGURES —-————nsr}S,GN,F,cANf MU&I[I;LEVING

FRONT TOLERANCE

CHARACTERISTIC

ULTIPLEING

G
TOLERANCE CERAMIG-DIELECTRIC CAPACITORS ¥%

TOLERANCE
WORKING VOLTASE

REAR 5-DOT COLOR CODING TEMPERATURE COEFFICIENT
SlGN]FICégT

L— WORKING VOLTAGE

J ': SIGNIFICANT RMA COLOR CODE FOR TUBULAR .
_“r O FicuRes CERAMIC-DIELECTRIC GAPACITORS
MULTIPLYING
b é b r} VALUI
[rmem ) v | | swm | e mem J
Q o Q0d0 =
TEMPR COEFFICIENT 30] g onpcant L voLerance u
MULTIPLYING TOLERANCE 20 [~ FIGURES 20 }s%w&%m
TOLERANCE MULTIPLYING VALUE 1sT, 1ST ¢ "FiGU
WORKING VOLYAGE (OR T ERATIRE
CHARACTERISTIC) (500 vDCW) COEFFICIENT
6-DOT COLOR CODING
R WILTPLTHG VALUE voutaoe NOTES
16Ul MA MICA-AND JAN MICA-AND JAN CERAMIC~ RATI Hi R T IDENTIFIES THIS MARKING
CERAMIC OIELECTRIC | PAPER-DILECTRG DIELECTRIC NG oL TACES SoE yaN TYRE
BLACK ) 1 1 : = DESIGNATION CODE
BROWN [ 10 10 10 100 # THE BLACK DOT IDENTIFIES THIS MARKING,
RED 2 100 100 100 200 FOR WORKING V.
ORANGE 3 1000 1000 1900 300 DESIGNATION COGE
YELLOW 4 10,000 10,000 400 %# CAPACITORS, MARKED WITH THIS CODE MAVE
GREEN S 100,000 800 VOLTAGE RATING OF 500 vDCW. EITHER
BLUE [ (000,000 600 THE BAND OR DOT CODE MAY BE USED FOR
VIOLET 7 10,000,000 700 BOTH INSULATED (AXIAL-LEAD) OR UNIN=
GRAY 8 100,000,000 0.01 800 SULATED (RADIAL-LEAD} CAPACITORS.
e i '~°°°v°°°°°° 0 o ol lzgg RMA’ RADIO MANUFACTURERS ASSOCIATION
SILVER - ool 0.0t 2000 JAN: JOINT ARMY=NAVY
NO COLOR - o0 THESE COLOR CODES GIVE CAPACITANCES IN
MICROMICROFARADS

BTM.TL 32453 S

Figure 52. Capacitor color code.
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TO

IST FIXED I F
(1.4 MC)

vV-110
_T-1o_ U4 i =11
] 2| x110 —

e | b

152
'3 T

|26 L-127

|
¢-

L

Figure 24

I 3000 > 8200 -
L-128
R-148 — ~ TOUH
L-i25
. >
TO 70 UH lc-ln _5 c
. R-150 .
FIL  R-\$9 C-171 6800 L
— 3000
TO FIL. METER
POS 10

Figure 24. Fized i-f amplifier-limiter circuits, functional diagram. In Receiy






TO X-200

\ PIN 3
F } IST LIMITER
(1.4 MG)
0 V-1l
b T-111 U4 T-112
y —_ — — 2| x-m1 ——
| - | o)
3 | R-ISI R-15S
| Teok 180K
C-172
30

3T

4
1 géjt‘

|
|
| L-126  L-127 | 129 L-130
. | )
| | 8
NS N S l 4— —
L c-180 R-156 -
= 3000 =
128 I 8200
70 UH —

Lire onef —-c-179 q

j‘:°'°'u" 0.01 UFI Ioouw

Figure 24. Fized i-f amplifier-limiter circuits, functional diagram. In Receiver-Transmitier RT—-66/GRC, shift connection of R—111 from pin 6 of V-112 k






TO X-200
PIN 5

R-158 R-159
18K 150
¢+ ng
C-i84
500
 — — ——
i—
: L-131
70 UH

|
|

YO V-1I3

* PLATE

TO
DISC

\j

L-134

LOAD
CIRCUIT

’TO v-1i4

7 of V=112 to the grid (pin 6) of V-111 and use a tube type 1L} instead of 1U4 for V—-110.

—— g crami—n cm——— a— — — ct—

PLATE

|
L

~T™M 289-27

948088 O - 51 (In pocket)







Figure 32

HARM GEN CRYSTAL OSC AMPLIFIER REG 0SC

V-3

IST HARM
20 VAR IF

V-10i, L4 V=108, |U4

» 3A5  V-4,304

64 (J-4)
6¢(P-304) 3
+85v o ‘ g .
(J-3 (P-306) (J-106)
R-307 R-172
180K R-301 K
POS-90V < 120K :
METER| 3 s-301 [ i-1088
M-30I $-303 |
|MA 0O ’
100MY R-3028S 3 ‘
500K < {P-307) (J-107)
g5y ¥ J-309  SQUELCH | RETRANSMIT 2D REC
EXY | ~ 0SC AUDIO MIXER
RELAY J-312 | = L ; V-103,185 | V-102,3Q4  V-109, IR5
+4:>ovg 3 3 . V- SN
(J-309) (P-304) (J-4) r
| E-9J
+250V o= 3 3 :
- P-304) (J-4 I
(J-309) ( ) W=4) . TRANS POWER AMI
| 7 V-1, 2E24
C 2 2 4 |
+150V o= o - 1
(J-309) (P-304) :(J-4) 6
g
+105V > 3 —
(J-309) (P-306) (J-106)
: 3 3
EXT  (J-309 -306) (J-I¢
X oy ¢ ) (P-306) (J-106)
RETURN ‘Gme—ed
(J-312)

© Figure 32. Plate and screen supply circuils, SJunctional dia

[
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2D VAR IF IST FIXED IF  iST VAR IF 2D LIMITER TRANS REACTANCE
V=108, U4 V-ii0, U4 V-i07, 1U4 v-tiz,IiL4 V-105, IRS V-106, IR

W

22K  I5K
ANSMIT 2D REG IST LIMITER IST REG REGC RF AMPLIFIER TRANS MI
IDIO MIXER V-l MIXER V-1, 6AKS5 V-6, 3
12, 3Q4  V-109, IRS va V-2, IR5

. . POWER AUDIO IST AUDIO
i L-21 L-22 TRANS DRIVER TRANS DRIVER  V-I6 , 3A5 V-5

V-9 v-10 6
71 384 384 |7 -
L"s — ' LY X ]
TRANS POWER AMPLR R-49 e 3
V-ll,2E24 180 R-46
'I 22K
0-1

m supply circuits, functional diagram. In Receiver-Transmitter RT-66/GRC, V~110 is a 1L4 tube, and R-301 in the screen circuit of V—103 is reple






~

TRANS REACTANGCE TRANS 0SC 1600 CPS 0SC

vV-105, IR5 V-106,IR5
T-108
)9
R-129
4700|4700 36K
(J-106)

s
: : Oo m . D|AL
4 4 m LIGHT

- o
(J-106) (P-306) -

10€) 3¢ (P-304)
L-12 TRANS RF°AMPLIFIER
—ITTTLM__
R-3I R-43 L-16
26 220 220 v-7 v-8
) R-29 2
R-36
IFIER TRANS MIXER -6A 470
5 V-6, 3A4 E-6 +— W\~
POWER AUDIO IST AUDIO AMPL
ER  V-II6 , 3A5 V-5, 3Q4
6 3“'26 20 HARM AMPLIFIER
T-118 470 V-5
-\ T-na L-9 R-24 309

NOTE: EXT RELAY(OR JUMPER)CONNECTED
BETWEEN J AND H OF J-312 EXTENDS
+85VOLT SUPPLY TO V-115. EXT.
RELAY ENERGIZED WHEN SQUELCH
IS OFF.

T™™289-35

. . 948088 O - 51 (In pocket) No, 3
and R-301 in the screen circuit of V-103 is replaced with a wire strap. (In pocket) No .






Figure 47

FRONT EDGE

TEST CONDITIONS:! ,
. ALL READINGS OBTAINED WITH 20,000 OHMS PER VOLT METER.
2.SQUELGCH CONTROL IN EXTREME COUNTER CLOCKWISE POSITION (OFF).
3. NUMBERS ABOVE REFERENGE LINES ARE VOLTAGE READINGS OBTAINED

WITH NO SIGNAL APPLIED.
4. WHERE TWO VOLTAGES ARE SHOWN THE VOLTAGE READING IN PAREN-

THESIS IS OBTAINED WITH MICROPHONE PUSH-TO-TALK SWITCH GCLOSED

(LE. TERMINAL K OF J-312 GROUNDED) WHERE ONLY ONE READING IS GIVEN,

IT APPLIES TO CITHER CONDITION.
5. NUMBERS BELOW REFERENCE LINES ARE RESISTANGE READINGS, OBTAINED

WITH ALL TUBES INSTALLED, ALL PLUGS DISCONNECTED.
6.ALL MEASUREMENTS MADE BETWEEN POINT INDICATED AND CHASSIS.
7.%% SUPPLY VOLTAGE WHEN MICROPHONE SWITCH 1S OPEN.
8.NC INDICATES NO CONNECTION.

XMTR PA
V-li
. 2E24
X-ii
0(3.1)V
E-8G
0.V O
, E-78
0(230)V o
© ©
E-96 E-9F O(-57)V
-9H  E-9J ' 10K
© ©
J-3 - -- - -
NC NC 0(I50)V 6.3V XMTR DRIVER
o 6.1 9
NG NG oV 0(-27)V_ 04V
0 5 K
NG NG 85(0)V 50(6.3)V
\ U j/ oo\ \ll 1.6
NG ggm NG L6V sg'y 0(250)V
TN 81 4.1\ g%/’_—_oo 0(142V
Ne N6 | nc  owsov [ Fe |esv
NS o 2 = N
oE2NV | 3 5’29\ 3.2V O(85)V | 3 ' $ov XMTR DRIVER XMTR
6200 [1) | & [7500 SN a ] # MEG ey WA
oV NO(3) V 1¥(O)V_P° 0(150)V  O(.4)V E 0¢I13)V omay A
— OBV X-10
6200 6200 o oo 38 27 K e
| NG X% (5.6 0TSV 0(4.2)V
J-5 J-4 o9V 32

5.5 0(5.6)V
o4V 26
4.5

Figure 47. Resistance and vo







“(OFF).

E-2K E-2L E-4H
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NOTE

IN REGEIVER-TRANSMITTER RT-66/GRC,
THE FOLLOWING DIFFERENGES APPEAR:
TUBE | PIN | VOLTAGE | RESISTANCE
V-103 | 1.6 17
3 510K
6 150K
7 3.0 23 N
V=107 | .5 16
7 0 0

Resistance and vollage data, r-f chassis.
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Figure 53. Receiver-Transmitter RT-66/GRC, schematic diagram.
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NOTES:

I. GRYSTAL SWITCH ASSEMBLY CHART.

XTAL CRYS'.I'AL
POS FREQ'S
NOS KC
|
2 7775.000
3 8275.000
4
5 8775. 000
6
7 6183.333
8
9 6516.666
[
" 6850. 000
12
13 7183.333
14 7516.666
15
16
i7

2. SWITCH S-30! IS VIEWED FROM PANEL
SIDE AND SHOWN IN OFF POSITION.
ROTOR SECTIONS ARE DESIGNATED BY
LETTERS A,B,C, ETC., AND CONTACTS
ARE DESIGNATED BY A LETTER AND A
NUMBER. THE LETTER INDICATES THE
ROTOR SECTION THRU WHICH THE CONTACTS
COMPLETE A CIRCUIT, THE NUMBER
INDICATES THE SWITCH POSITION IN
WHICH THE CONTACT IS IN A COMPLETED
GIRCUIT.

3. POTENTIOMETER R-302 |S A DUAL UNIT,

ONLY 1

SECTION IS USED.

4. E-2K,E-2L,E-4H,E-6A,E-6B,E-78,
E-86G, E-9H, AND E-9J ARE TEST POINTS.
NUMBER IDENTIFIES CIRCUIT SECTION
ASSOGIATED, FOR EXAMPLE, E-2K IS
ASSOGIATED WITH V-2, E-4H WITH V-4
ETC. LETTER INDICATES SEQUENCE.

5.1A,1B THRU 9R ARE TIE POINTS

ON RF CHASSIS. NUMBER IDENTIFIES
ASSOCIATED CIRCUIT SECTION, LETTER
INDICATES SEQUENCE.

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

7. THE VARIABLE CAPACITORS WITHIN EACH
OF THE FOLLOWING GROUPS ARE GANGED.

C-ITA, C-17B, C-17C

A- C-18, C-ID, C-IF, C-1G, G'IJ‘__

C- G-i0IB, G-10IC, C-I0IE, G-101G, C-iOlJ,

Cc-10IL

8’ UNLESS OTHERWISE SHOWN RESISTORS ARE
172 WATT.

948088 O ~ 51 (In pocket)
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. CRYSTAL SWITCH ASSEMBLY CHART.
XTAL CRYSTAL
POS FREQ'S
NOS KC
| .
2 7516.666
3 7850.000
4 8183.333
5 8516.666
6 8850.000
7 .|| sss7.500
8
9 7137.500
0 7387.500
1" 7637.500
12 7887.500 -
13 8137.500
14 8387.500
15 ’
16
17
2 SWITCH $-301 IS VIEWED FROM PANEL

SIDE AND SHOWN IN OFF POSITION,

ROTOR SECTIONS ARE DESIGNATED BY
LETTERS A,8,C, ETC., AND CONTACTS

ARE DESIGNATED BY A LETTER AND A
NUMBER. THE LETTER INDICATES THE
ROTOR SECTION THRU WHIGH THE CONTACTS
COMPLETE A CIRCUIT, THE NUMBER
INDICATES THE SWITCH POSITION IN

WHICH THE CONTACT IS IN A COMPLETED
CIRCUIT.

: POTENTIOMETER R-302 1S A DUAL UNIT,
ONLY | SECTION iS USED.

. E-2K,E-2L,E-4H,E-6A, E-6B, E-7B,
€-86, E-9H, AND £-94. ARE TEST POINTS.
NUMBER IDENTIFIES GIRGUIT SECTION
ASSOGIATED, FOR EXAMPLE, E-2K IS
ASSOGIATED WITH V~-2; E-4H WITH V-4 -
ETC. LETTER INDICATES SEQUENGE..

1A 1B THRU 9R ARE TIE POINTS

ON RF CHASSIS. NUMBER IDENTIFIES
ASSOCIATED CIRCUIT SECTION, LETTER
INDICATES SEQUENGE.

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

. THE VARIABLE CAPACITORS WITHIN EACH
OF THE FOLLOWING GROUPS ARE GANGED.
A- C-18, C-ID, C-IF, C-\G, C-1J :
8- C-ITA, G- I'IB C-17C
C- G- IOIB [ lOlC C-I10IE, £-10\G, GIOIJ,

C-10iL

. UNLESS OTHERWISE SHM“RESISTORS ARE
172 WATT.
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Figure 55. Receiver- Transmitter RT-68/GRC, schematic diagram.
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Y
NOTES:'
I GRYSTAL SWITCH ASSEMBLY CHAKT.
M-30!
omNy XTAL | CRYSTAL
POS FREQ'S
NOS KG
= i 8387.500
2 8637.500
J-106,4-107, J-108, J-4,8 J-5 P-304TO P-308
3 8887.500
geteguoe 2108 §°4 % 4 6091.666
3e 40 |50 150 I40 130 5 6258.333
L ] L] ® L] L ] L] -] (o] o o o o
i 358 7 91 W9 786 3 | s 6425.000
7 6591.666
| 8 6758.333
‘;h +85V 9 6925.000
| 10 709!.666
1 7258.333
| .
| PART OF 4-312 2 7425.000
[REG-TR_GONTROL]
g 13 7591.666
12 12 .
i oB| FIXED LEVEL AUDIO (OUT) 14 7758.333
+6.3V REC FiL J-107  P-307
E| PHONE 15 7925.000
0SG X103 of .
]_H,A SPEAKER 16 8091.666
_[—-—oD GROUND 17 8258.333
N 2. SWITCH S-301 1S VIEWED FROM PANEL
) SIDE AND SHOWN IN OFF POSITION.
. ROTOR SECTIONS ARE DESIGNATED BY
PART OF J-310 LETTERS A,B,C, ETC., AND CONTACTS
ARE DESIGNATED BY A LETTER AND A
—— NUMBER. THE LETTER INDICATES THE
al PHONE ROTOR SECTION THRU WHICH THE CONTACTS
COMPLETE A GIRCUIT; THE NUMBER
L] SPEAKER INDIGATES THE SWITCH POSITION IN
H WHICH THE CONTACT 1S IN A COMPLETED
L1 o8| cround GIRCUIT.
E 3. POTENTIOMETER R-302 |S A DUAL UNIT,
:; OPEN ONLY | SEGTION 1S USED.
4:E-2K,E-2L,E-4H,E-6A, E-6B, E-78,
8 oKk| oPeEN E-86, E-9H, AND E-9J ARE TEST POINTS.
5V L~ NUMBER IDENTIFIES, GIRCUIT SEGTION
ASSOCIATED, FOR EXAMPLE, E-2K IS
PART OF d-311 ASSOCIATED WITH V-2, E-4H WITH V-4
ETC. LETTER INDICATES SEQUENCE.
. — 5:1A,18 THRU 9R ARE TIE POINTS
X-116 ) ON’ RF CHASSIS. NUMBER IDENTIFIES
POWER AUDIO o OPEN ASSOCIATED CIRCUIT SECTION, LETTER
' V-1l 3A5 7.8 8 8 Al PHONE INDICATES SEQUENCE .
-l 4 P.
106 P-306 6: UNLESS OTHERWISE SHOWN RESISTORS
T L{ SPEAKER ARE IN OHMS, CAPACITORS ARE IN UUF.
J106 P-306 oK| oPEN
oH 7% THE VARIABLE GAPAGITORS WITHIN EAGH
3 135 o OF THE FOLLOWING GROUPS ARE GANGED.
J-107 P-307 < B[ GROUND A- G-1B, C-ID, C-IF, C-IG, C-1J
£ B- G-17A, C-178, C-17C
|~ ¢- G-101B, C-I0IC, C-10IE, G-101G, G-101J,
c- 10iL
8. UNLESS OTHERWISE SHOWN RESISTORS ARE
172 WATT.
+6.3V REC FiL
+85V
s 3¢4-106
ps 39P-306

™ 289-55

948088 O - 51 (In pocket)






