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WARNING

DANGEROUS VOLTAGES EXIST IN THE ANTENNA CIRCUITS AND AT THE
ANTENNA TERMINALS.

BE CAREFUL WHEN WORKING AROUND THE ANTENNA CIRCUITS AND THE
ANTENNA TERMINAL. RADIO FREQUENCY HIGH VOLTAGES EXIST IN
THESE AREAS.

CAUTION

THIS EQUIPMENT IS TRANSISTORIZED. BEFORE CONNECTING TEST
EQUIPMENT WITHIN THE EQUIPMENT, INSULATE TEST PRODS AND CLIPS
WITH INSULATION TAPE OR SLEEVING. LEAVE AN ABSOLUTE MINIMUM
OF EXPOSED METAL, AND BE EXTREMELY CAREFUL TO AVOID SHORT
CIRCUITS; THEY MAY CAUSE EXTENSIVE DAMAGE. DO NOT MAKE RE-
SISTANCE MEASUREMENTS UNLESS SPECIFICALLY DIRECTED TO DO SO.

t

AMPLIFIER MUST BE USED WITH ANTENNAS SPECIFIED IN THIS MANUAL.

BANDSWITCH ON AMPLIFIER MUST BE IN POSITION CORRESPONDING TO
THE FREQUENCY OF SIGNAL BEING TRANSMITTED.

RF INPUT MUST NOT EXCEED 4 WATTS.

AMPLIFIER MUST NOT BE USED IN EXCESS OF 9:1 RECEIVE TO TRANS-
MIT RATIO (18 MIN OFF, 2 MIN ON) UNLESS ADEQUATE FORCED AIR
COOLING IS PROVIDED.

IF OPERATED FROM A POWER SOURCE OTHER THAN BA-801, THE INPUT
VOLTAGE MUST NOT EXCEED +24V DC UNDER ANY TRANSIENT OR STEADY-
STATE CONDITION, AND ADEQUATE FORCED AIR COOLING MUST BE PRO-
VIDED. (TERMINAL A: GROUND, B: +24 VOLTS, C: NO CONNECTION).
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CHAPTER 1

INTRODUCTION

1-1. 8cope

a. This manual covers general and direct support mainten-
ance for Amplifier, Radio Frequency AM-4306/GRC. It includes
instructions appropriate to general support and direct sup-
port troubleshooting, testing, aligning, and repair of the
equipment. Detailed functions of the equipment are covered
in Chapter 2.

b. The complete set of technical manuals for this equip-
ment includes TM 11-5820-566-12 and TM 11-5820-566-35.

c. Forward all comments on this publication direct to:
Commanding General, U.S. Army Electronics Command, Materiel
Readiness Directorate, ATTN: AMSEL-MR-NMP-MEM, Fort Monmouth,

New Jersey. DA Form 1958 (Record of Comments on Publications),

DA Form 2496 (Disposition Form), or a letter may be used.

1-2. Index of Publications

Refer to the latest issue of DA PAM 310-4 to determine
whether there are new editions, changes, or additional publi-
cations pertaining to your equipment. Department of the
Army Pamphlet No. 310-4 is a current index of Technical
Manuals, Technical Bulletins, Supply Bulletins, Lubrication
Orders, and Modification Work Orders that are available
through publi-cations supply channels. The index lists the
individual parts (-10, -12, -20, etc.) and the latest changes

to and revisions of each equipment publication.



CHAPTER 2

FUNCTIONING OF AMPLIFIER, RADIQO FREQUENCY AM-4306/GRC
Section I. SYSTEM THEORY

2-1. System Application
(fig. 2-1)

a. In man-pack operation the power source is a storage
battery that provides the AM-4306/GRC with a nominal 24 volts.
This operating voltage is then distributed throughout the unit.
The battery also supplies the receiver-transmitter with the
necessary operating voltage.

b. Voice modulation and audioc received signals are con-
trolled by the handset in man-pack cperation. The handset
keys the receiver-transmitter to transmit and the rf output
power keys the AM-4306/GRC.

¢. Transmitted and received signals are switched through
two transmit-receive (T/R) relays that are controlled by the
rf input signal to the AM-4306/GRC from the receiver-trans-
mitter. The T/R relays energize in the transmit condition
to insert the amplifying portion of the AM-4306/GRC and de-
energize to remove it when no transmit signal is present to

allow receive signals from the antenna to pass to the

receiver-transmitter.
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Section II. BLOCK DIAGRAM ANALYSIS

2-2, Transmit Signal Path
(fig. 2-2)

a. The rf power output from the receiver-transmitter
is coupled to the AM-4306/GRC at the RF INPUT connector.
The signal at the RF INPUT connector is coupled via a current
sampling transformer to the rf keying circuit module ASB.
The rf keying circuit module A8 functions as a switch to
provide a transmit ground (a near ground voltage) for the
two T/R relays, and modules Al0, A7 and A3 to complete their.
B+ circuits. If the AM-4306/GRC POWER switch is in the OFF
position, the rf signal applied to the first T/R relay goes
through de-energized contacts directly to the other T/R relay,
through de-energized contacts to the directional wattmeter
module A3; next the rf signal is fed to the antenna matching
network module A4 and then to the 50-chm remote ANT connector
and the whip ANT connector. If the POWER switch is in ON
position, the rf signal goes through energized contacts of
the T/R relay to the automatic power attenuator (APA) module
Al0 that controls the rf power level and initial transient
rf input to the input attenuator module A9. Module A9 is
an adjustable attenuator that protects the automatic level
control (ALC) module A7 from high power rf signal inputs.

b. The rf signal output of the input attenuator module
A9 is fed directly to the ALC module A7, which protects the
transistors in driver-final module A6 from damage by attenuat-

ing the rf input signal and also holds the output power con-
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stant to prolong battery life. The rf signal is transformer
coupled from the ALC module A7 to the driver-final module
A6, consisting of a pre-driver, driver, and a final amplifier
with transformer balanced interstage coupling for push-pull
operation. The output of the driver-final module A6 is
coupled to the low pass filter module A5 having filters for
the low frequency band and for the high fregquency band. The
frequency band is selected by the BAND switch on the
AM-4306/GRC front panel.

¢. The filtered rf power is coupled through energized
contacts of the second T/R relay to the directional wattmeter
module A3, where a sample of forward and reflec?ed power is
taken to control the signal input to the driver-final module
A6. Circuitry for the TUNE indicator is in the directional
wattmeter module A3 which indicates the output power of the
amplifier. The output is then coupled to the antenna match-
ing network module A4 consisting of two primary parts, a
variable inductor and a variable capacitor that are tuned

by the AM-4306/GRC front panel WHIP TUNE control.

2-3. Receive Signal Path
(fig. 2-2)

The received signal passes through the antenna matching
network module A4, directicnal wattmeter module A3, and two
de-energized T/R relays. When a remote antenna is used,
the received signal is coupled to the receiver-transmitter
through the REMOTE antenna connector and then follows the
same signal path. The signal is transferred to the receiver-

transmitter with a nominal insertion loss of 0.5 db.



Section IIT. CIRCUIT ANALYSIS

2-4. Rf Keying Circuit Module A8
(fig. 2-3)

The rf keying circuit module A8 performs as a switch to
provide both T/R relays and modules Al10, A7, and A3 with a
transmit ground; a small positive voltage, which is used to
operate these circuits whenever an rf signal is present at
the RF INPUT connector. The rf signal current in the trans-
mission line is sampled by transformer A8T1 and rectified by
the full-wave doubler rectifier A8CR1, ABCR2, A8Cl, and ABC2,
The rectified voltage is filtered by resistor ABR2 and
capacitor A8C3 and applied to the base of amplifier A8Ql
through resistor A8R3, a temperature compensating device.
Emitter to base resistor A8R4 is bypassed by capacitor
A8C5. Dicode A8BCR3 provides protection against negative go-
ing pulses from the power supply. When A8Ql conducts, the
positive voltage developed across resistor A8R7 provides
sufficient bias to saturate transistor A8Q2. When A8Q2 satu-
rates it provides a near ground voltage that is distributed
throughout the amplifier as transmit (XMIT or keyline)

ground.

2-5. Automatic Power Attenuator Module Al0
(fig. 2-4)
a. The automatic power attenuator (APA) module AlQ per-

forms as a variable attenuator in a pi configuration. The APA

module Al0 supplies the input attenuator module A9 with a con-
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stant power level and also suppresses initial transient rf
signals that could damage driver~final amplifier module A6.
b. The rf input to module Al10 is from T/R relay A2K3-B2.
Transformer AlOTl samples the rf signal input current and
feeds it to a full-wave voltage doubler rectifier comprised
of A10CR1, Al0CR2Z2, Al0Cl1l, and Al0C2. The rectified rf volt-
age is fed to capacitor AlQC3, cﬁarging it, and to the base
of Al0Ql through variable resistor Al1OR9. This will cause
Al100Q1 to conduct thus drawing current through Al0DS1. AlOR4,
and Al0R7 comprise light-sensitive resistors in the shunt
arms of the pi attenuator. As the current through the lamp
Al0DS1 is increased the brightness of the lamp is increased,
thus lowering the resistance of A10R4 and A1OR7. Al0OR6 is
a light-sensitive resistor in the series arm, performing the
same as AlOR4 and A10R7. As the brightness of A10DS1 is in-
creased the values of Al10R4 and AlOR7 are reduced thus shunt-
ing the rf input signal, lowering the rf input to module A9,
The low collector voltage of Al0Q1 is coupled to the base of
emitter follower Al0Q2 and will keep Al0DS2 off thus A1OR6
will be at a high value. When the rf input to module AlQ
is lowered the rectified rf wvoltage will cause A210Q1 to con-
duct less and consequently raising its collector voltage,
thus decreasing the intensity of AlODS1 and increasing the
values of A10R4 and Al0R7. At the same time Al0Q2 is allow-
ed to conduct thus drawing current through A10DS52 and lower-
ing the value of A10R6. The attenuation of the module will
decrease as the value of AlOR6 is decreased and the values of

A10R4 and AlO0R7 are increased.

10



c. The protection from initial transient rf inputs is
suppressed by applying 24 volts to Al1OCR3 to keep it charged
when the POWER switch if OFF. When the POWER switch is turn-
ed ON and the transmitter is keyed the 24 volts to capacitor
A10C3 will be removed and Al0C3 will discharge through Al0Ql
thus causing it to conduct heavily causing Al0DS1 to be very
bright, lowering the values of AlOR4 and AlOR7. This situ-
ation causes maximum attenuation and will protect the driver-
final module A6 from initial spurious rf inputs. The threat
of spurious rf inputs will be over before ALQOC3 can complete-
ly be discharged and the full-wave voltage doubler rectifier

will take over control of the attenuator.

2-6. Input Attenuator Module A9
(fig. 2-5)

The input attenuator module A% performs as a conven-
tional "T" attenuator that limits the rf input signal to the
automatic level control module A7. This protects the ALC
module A7 from being overdriven and also it improves the
VSWR at the lower frequencies. The input attenuator module
A9 offers a maximum attenuation of nine db at 30 MHz and a
minimum attenuation of 3 db at 76 MHz. The input attenuator
module A9 consists of a 12 db resistive pad whose shunt leg is
in series with a parallel resonant circuit. The resonant

frequency of this circuit is approximately 76 MHz.

11
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2-7. Automatic Level Control Module A7
(fig. 2-6)

a. The primary function of the automatic level control
(ALC) module A7 i1s to attenuate the input rf power from the
receiver-transmitter. The rf power developed in the re-
ceiver-transmitter is coupled to the ALC module A7 through
input attenuator module A9 and then applied to pin 1 of
ATTL. The secondary of A7T1 in conjunction with A7R17,
A7R16, and A7DS1 forms a bridge network that increases or
decreases attenuation of the rf signal at that point. From
the ALC module A7, the attenuated rf signal is fed to the
driver-~final module A6. The amount of rf signal attenuation
is dependent upon the light intensity of lamp A7DS1, which
controls light-sensitive resistor A7R16. The larger the
current through A7DS1, the brighter the light. This de=
creases the resistance of A7R16 and thus brings its wvalue
closer to the fixed resistance value of A7R17, thereby in-
creasing the attenuation of the rf input signal. When A7DS1
draws less current, the light is less intense. This increases
the resistance value of A7R16 and creates a larger differ-
ence between the values of A7R16 and fixed resistor ATR17,
decreasing the attenuation in the bridge network.

b, The current through A7DS1 is controlled by transistor
A704. Transistor A7Q4 is controlled in three ways as follows:

(1) Forward Power. A dc voltage proportional to for-

ward power from the directional wattemter module A3

is fed to A7 on pin 3 through A7CR11, A7R22, and

13
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(2)

A7CR10 to the emitter of A703. Zener diode AT7CR1l]
is rated for 4.3 volts and resistor ATR22 is
adjusted to maintain a 22-watt threshold at 24
vdc. Temperature compensation of A7Q3 is provid-
ed by diode A7CR10. When the voltage drop

across A7R15 increases, the base-to-emitter volt-
age of A7Q3 is changed. This causes A7Q3 to con-
duct, changing the base-to-emitter voltage of

A704 and causing A7Q4 to conduct more. When A704
is conducting heavily, the current flow through
A7DS1 increases, making the lamp brighter. This
action increases the bridge attenuation and lowers
the rf signal to the driver-final module A6, which
in turn lowers the output power to the desired
level. Transistor A7Q04 is cutoff when in

the transmit condition with no rf signal present.

Reflected Power. A dc voltage representing reflect-

ed power, from the directional wattmeter module A3,
is fed in on terminal 2 of A7 through A7R28 and

AT7R3 to the base of A702. When the base-to-emitter
voltage of A7Q2 is increased, the transistor con-
ducts more. The resulting decrease in A7Q2 collec-
tor voltage 1is applied at the base of A7Q3, through
A7CR8 and A7R12, causing A7Q4 to conduct. Tempera-

ture compensation is provided by AT7TR27. The base

15



voltage of A7Q3 represents the reflected power,

the emitter voltage of A7Q3 represents forward
power, and the collector voltage represents the
combination of the two, which is applied to the
base of A704. The change in base-to-emitter volt-
age of A7Q4 causes a change in the collector cur-
rent, thereby controlling the intensity of A7DS1
and changing the attenuation of the bridge network.

(3) Final Amplifier B+. Resistor A2R2 {(fig. 2-11) is

in series with the final amplifier B+ and a rise
in current flow through A2R2 above the value set
by A7R4 causes a change in base-to-emitter voltage
of A7Q01, allowing A7Q1 to conduct. The change in
collector voltage of A7Ql is applied at the base
of A7Q2, causing increased conduction of A7Q2.
This in turn causes A70Q03 to conduct heavier.
Finally, A7Q4 conducts heavier, resulting in in-
creased current through A7DS1l and a corresponding
increase in bridge attenuation. The increased
attenuation decreases the power input to the driver-
final module A6. The value of AZR2 is 0.14 ohm to
insure that no significant voltage drop of the
battery will be incurred.

¢. The circuitry of A7Q05 limits the power output of the

final amplifier when the battery voltage is lower than 24 vdc.

16



Resistor A7R20 is adjusted to insure a 13-watt power

ocutput with a B+ of 20 vdc. This reduces the drain

on the battery by adding attenuation to the rf input

to limit the final amplifier current. The nominal 24V
conduction level of A705 is increased as B+ decreases from
24v, When the conduction level of A705 is increased, the in-
crease collector voltage is applied to the emitter of A7Q3
through A7CR10 and the increased collector veoltage of A7Q3
causes A704 to conduct, thus adding attenuation to the bridge
network.

d. Zener diode A7CR12 is used in conjunction with tran-
sistor A7Q5 to insure proper ALC action when the supply
voltage is more than 24 vdc. When the B+ voltage becomes
greater than 24 vdce the output of voltage divider A7RZ25 and
A7RZ26 remains constant causing the conduction level of A7Q5
to remain constant. &As a result output power remains essen-
tially constant as B+ is increased above 24 wvdc.

e. Test point A7TPl is used for measuring the amount of
attenuation in the ALC module. This test point is only used
at depot level maintenance.

f. Terminal 1 of module A7 is the point where B+ voltage
is applied to the ALC module from the input T/R relay (A2K3).
Coil A7L2 is an rf choke and diode A7CR4 prevents current
flow in the receive mode. In the transmit mode the ground

from the rf keying circuit module A8 is provided via terminal

8 of module A7.

17



2-8. Driver-Final Amplifier Module A6
(fig. 2-7)

The driver-final amplifier module A6 is a three-stage,
all-transistor power amplifier. All interstage coupling is
accomplished with broadband transformers to insure a flat
frequency response over the usable frequency range. Cir-
cuitry of the three stages of the module A6 is as follows:

a. Pre-Driver Stage. The attenuated rf signal from the

ALC module A7 is coupled to pin 2 of A6T1; pin 1 of A6T1 is
grounded. Input impedance at A6TI pin 2 is 100 ohms, nominal.
Transistors A6Q1 and A6Q2 are connected as push-pull common-
base stages and are biased through A6R3 and A6CR1 with ABCL
provided for ac ground. Terminal 2 of A6T2 is the pre-driver
'B+ connection of module A6. When in transmit with no signal
present, there is a small current flow to the pre-drivers.
When in the receive condition, there is no current flow.
Resistors A6R1 and A6R2 are swamping resistors. The output
from the collectors of A6Q1 and A6Q2 is fed to the primary
winding of A6T2 (terminals 1 and 3, respectively).

b. Driver Stage. The input to the driver is taken from

the secondary winding of A6T2 (terminals 4 and 6) through
A6R4 and A6R5 to the bases of A6Q3 and A6Q4. Swamping re-
sistors A6R4 and A6R5 are connected to terminals 4 and 6,
respectively, of A6T2. Transistors A6Q3 and A6Q4 are con-
nected push-pull with common-grounded emitters. Unless a
signal is present at A6T2 there is no current flow in this

stage in the transmit condition. The collector output of

18
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A6Q3 is connected to terminal 1 of A6T3 and collector output
of A6Q4 is connected to terminal 3 of A6T3. Terminal 2 of
A6T3 is the B+ connection for A6Q3 and A6Q4 with A6C4 pro-
vided for ac ground. The driver B+ is filtered through
A6L1, A6C3, and A6LZ.

c. Final Stage. The input to the final stage is taken

from “he secondary winding of A6T3 (terminals 4 and 6)
through contacts of A6S1A and B, to A6T4. Capacitor A6C5
performs a tuning function to insure a flat freguency re-
sponse across the band. The transformer tap switch A6S1A
and B in the primary circuit winding of A6T4 insures that
optimum frequency response is obtained in the 30-53 MH=z
frequency band and the 53-76 MHz frequency band. The trans-
former tap switch A6S1A and B is positioned by the BAND
switch, which is positioned by the operator according to the
transmit frequency. When using a freguency in the low band,
terminals 1 and 6 of A6T4 are used; when using a high band
frequency, terminals 2 and 5 are used. Transistors A6Q5 and
A6Q6 are connected push-pull from terminals 3 and 4, respect-
ively, of A6T4. Resistors A6R7 and A6R8 are swamping resis-
tors. Transistors A6Q5 and A6Q6 are connected with common-
grounded emitters; the B+ connection is through terminal 2
of A6T5. Capacitors A6C7, A6C8, and A6CY9 are dc blocking
capacitors to isolate the B+ from ground. The output at the
collectors of A6Q5 and A6Q6 is fed to the primary winding of
A6T5 (terminals 1 and 3). Dc blocking capacitor A6C1l0 is

connected between terminal 1 of A6R5 and the primary winding
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of A6T6. Dc blocking capacitor A6Cl1 is connected between
terminal 3 of A6T5 and the secondary winding of A6T6. The
purpose of A6TS5 and A6T6 is to couple the balanced output of
A605 and A6Q6, at A6T5, to an unbalanced, single-ended output
at A6T6. The secondary winding of A6T6 is grounded. The
output of the driver-final module A6 is connected to the

BAND switch AlIS3B.

2-9., Low Pass Filter Module A5
(fig. 2-8)

The low pass filter module A5 consists of two parts,
one for the low band of frequencies and the other for the
high band of frequencies. The input to the filters is from
the BAND switch Al1S3B and the output is to a T/R relay
through BAND switch Al1S3A. The low pass filters suppress
all harmonics.

a. The low band (30-53 MHz) input is at A5J1 and the out-
put is on A5J3. The low band filter has three sections that
give an acceptable output function (non-symmetrical type).
Three inductors and 11 capacitors make up the filter.

b. The high band (53-76 MHz) input is at A5J2 and the
output is on A534. The high band filter is a 5-section "M"

derived type, 3 T-sections, and 2 end sections. Five capacitors

and nine inductors make up the high band filter,.

2-10. Directional Wattmeter Module A3
(fig. 2-9)
a. The directional wattmeter module A3 has two functions.

It provides the ALC module A7 with two dc voltages represent-

21
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ing forward and reflected power and also a dc voltage for the

TUNE indicator. The rf power input to the directional watt-

meter module A3 is frori A5, through A2K3 and A2S3A, and the

output rf is applied to module A4.

b. Separate sensing devices are used for forward and

reflected power.

(1}

(2)

The reflected power sensor is A3T1, with A3R6,
A3R7, and A3R8 across the winding. Components
A3C5, A3R8B, A3CR1l, and A3C4 form a peak detector.
Capacitors A3Cé and A3C4 perform as a capacitive
voltage divider. To insure a dc voltage output
with a small rf voltage input, A3CRl is forward
biased using A3CR3 and A3CR4. The ac ground for
A3T1 is through A3C5. The rectified rf voltage
representing the reflected power is filtered
through A3L2Z, A3C3, A3Ll, and A3Cl, and is then
coupled to the ALC module through A3CR14. also,
this dc voltage is fed to A3Ql in the meter cir-
cuitry through A3RZ2.

The forward power circuitry is similar to the re-
flected power circuitry. The forward power sensor
is A3T2 with A3R16, A3R17, and A3R18 across the
winding. The peak detector consists of A3C10,
A3R18, A3CR13, and A3C8. Capacitor A3C8 is the
ac ground for A3T2. Capacitors A3C7 and A3Cl0
form the forward-power capacitive voltage divider.

Diode A3CR13 is biased through A3CR% and A3CRI1O0.
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Zener diode A3CRS sets up the biasing level for
both forward and reflected power circuits. Diode
A3CR6, also common to both circuits, prevents re-
verse current flow. The rectified rf voltage
(sample of forward power) is filtered through

A31.3, A3Cl0, A3L4, and A3Cl2, and fed to the ALC
module through terminal 4 of module A3. This
voltage is also fed to A3Q1B in the meter circuitry

through A3CRS.

c. The circuitry for the TUNE indicator AlM1, located on

the front panel, consists of two circuits, one for low power

(POWER switch OFF) and the other for high power (POWER switch

ON). The selection of the circuitry used is controlled by

the front panel located POWER switch AlS6.

(1)

Low Power Circuitry. When the AM-4306/GRC POWER

switch AlS6 is OFF and the receiver-transmitter is
keyed the voltage proportiocnal to the reflected
power is coupled to the POWER switch from pin 11

of the module. This voltage is then fed back to
the module at pin 12 to the base of emitter fol-
lower A3Ql. The purpose of the emitter follower
application is to isolate the tuning meter circuitry
from the reflected power sensor circuitry to prevent
unnecessary loading of the sensor circuitry. The
TUNE meter AlMl is connected between pins 9 and

10 when the POWER switch is off. The deflection

observed on the TUNE meter A1M1 is proportional

25



(2}

to the difference between the voltage representing
reflected power and a reference voltage determined

by Zener diode A3CR7 in ceonjunction with voltage
divider A3R11 and A3R12. A3CR2 is utilized to
prevent the TUNE meter from indicating a large
reflected power voltage when it is larger than the
reference voltage. This can occur when between tuning
peaks during the tuning procedure.

High Power Circuitry. When the AM-4306/GRC POWER

switch is ON the TUNE meter is connected between pins
7 and 8. The voltage representing the forward

power is fed through A3CR8 and through A3R15 to

the TUNE meter. Zener diodes A3CR11 and A3CR12 in
conjunction with A3R22 comprise a B+ compensating
circuit. This circuit is provided so the TUNE

meter will have approximately full scale deflection
regardless of B+ voltage fluctuation. This B+ com~-
pensating circuit provides a reference voltage on

the emitter of emitter follower Q2 that is a function
of the B+ and is compared with the voltage repres-
enting forward power, thus the deflection on

the TUNE meter is proporticnal to the differ-

ence of the two. A3CR8 is utilized to prevent the

TUNE meter from indicating the reference voltage
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when the voltage representing forward power is the
lowest of the two. This can occur when between
tuning peaks during the tuning procedure. A3R25
and A3CRl4 provide meter compression for high

power output levels.

d. The directional wattmeter module A3 operates regard-
less of the position of the power switch. If the power switch
is off, the TUNE indicator shows the receiver-transmitter out-

put power.

2-11. Antenna Matching Network Module A4
{(fig. 2-10})

a. The antenna matching network module A4 is used to match
the impedance of the antenna to the proper load line impedance
for the amplifier. The output of the directional wattmeter
module A3 is fed to the matchinag network at terminal 1 of A4.

b. The network consists of a fixed inducteor 24L1, a vari-
able inductor A4L2, and a variable capacitor A4C3. The Whip
Tune knob on the front panel adjusts the variable elements so
that a load of 50 ohms is presented to the low pass filter. This
condition is noted by a maximum reading on the TUNE indicator.

c. The output of the antenna matching network is fed
directly to the ANT connectors from terminal 2 of A4. 1In the
receive mode, the network provides the maximum signal trans-

fer to the receiver-transmitter if tuned to the receiver-

transmitter frequency.
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2-12. Power Distribution
(fig. 2-11)

The primary power source for the AM-4306/GRC is a
Battery, Dry BA-801( )/PRC. The battery applies a nominal
24.0 vdc to power connector A2J1 on the rear of the unit,
from which it is fed through fuse A2F1 to the POWER switch
2186 located on the front panel. The directional wattmeter
module A3 B+ connection is to the common point on the POWER
switch; therefore, module A3 is operative at all times when
the receiver-transmitter is transmitting. The B+ and T/R
relay control voltages are connected through normally de-
energized contacts of the over-heat relay A2K2 controlled
by AlS5, a temperature sensitive switch. If the temperature
of the front panel mounted thermostatic switch AlS5 rises to
185°F, a ground connection is completed through AlS5 to the
coil of A2K2, causing it to energize and remove the B+ to
all components except module A3. Under normal conditions,
when the push-to-talk switch on the H-138/U Handset is de-
pressed, a ground is picked up from the rf keying circuit
module A8, completing the circuit to the coils of AZKl and
A2K3. The B+ is connected directly to the coil of A2K1l, and
the B+ to A2K3 is connected through energized contacts of
A2K1l. When there is no rf signal to the rf keying circuit
module A8, the ground is removed from A2Kl and AZK3. There-
fore, relay A2K3 de-energizes immediately; however, relay
A2K1 does not de-energize until after a short delay due to

capacitor A2Cl and resistor A2R1 in parallel with the coil.
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This arrangement insures that the rf input at A2K3 is remov-
ed before the rf locad at A2K1l is removed. The rf load is
applied before rf input by reason of interconnection of

relay contacts.
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CHAPTER 3
DIRECT SUPPORT MAINTENANCE

Section I. GENERAL TROUBLESHOOTING PROCEDURES

3-1. Scope of Direct Support Maintenance
Direct support maintenance procedures (para 3-1 through

3-6) supplement maintenance procedures described in the
manual for operator and organizational maintenance, TM
11-5820-566-12. Direct support maintenance includes detailed
operational test (para 3-5c¢), troubleshooting (para 3-
6), repalr proced-ures (para 3-7 through 3-18), and lubrication
procedures (para 3-18). The direct support maintenance
man may replace any part of the AM-4306/GRC that does not
require re-alignment of the set. This includes all components
except the directional wattmeter, module A3, and the auto-
matic level control module A7 which are to be replaced at
general support level.
3-2. Organization of Direct Support Maintenance Procedures

a. General. The first step of direct support maintenance
on a suspected faulty AM-4306/GRC is to perform the operatiocnal
test (para 3-5c)while watching for a trouble symptom .
If previous operational tests have indicated a trouble
symptom, proceed directly to localizing the problem.

b. Localizing Troubles. After a trouble symptom has

been observed in an operational test, proceed as follows:

(1) Visual inspection. A thorough visual inspection

may often locate faults without further testing.
Check the physical condition of all the wiring

by looking for breaks, broken solder connections,

and burnt components.
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(2) Troubleshooting chart. The trouble indications

listed in the troubleshooting chart (para 3-6¢)
will aid in locating trouble to the defective
component.

(3) vVvoltage measurements. Some troubles may be locat-

ed by voltage measurements. Voltage graphs, when
used in conjunction with the troubleshooting chart
procedure, will aid in determining the problem
area. All voltage measurements are made to chassis
(ground) .

(4) Intermittent faults. Do not overlook the possi-

bility of intermittent troubles. If this type of
trouble is suspected, the problem can often be

duplicated by tapping or jarring the unit slightly.

Caution: This eguipment contains transistor circuits. If
any test eguipment item does not have an isolation transformer
in its power supply circuits, connect one in the power input
circuit. A suitable transformer is identified by FSN 5950-
356-1779.

1. Never connect test eguipment (other than multimeters
and vtvm's)} outputs directly to a transistor circuit; use a
coupling capacitor.

2. Make test eguipment connections with care so that
shorts will not be caused by exposed test equipment connectors.
Tape or sleeve (spaghetti) test prods or clips as necessary to
leave as little exposed as needed to make contact to the cir-

cuit under test.
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caution: {cont)

3. The power supply PP-3940/U is recommended as the source
of power when servicing the AM-4306/GRC. Observe the power
supply polarity. The AM-4306/GRC and the receiver-transmitter

circuitry could be damaged with reversed polarity.

4, The transistorized equipment must be turned off before
switching the power supply on or off. The transient voltages,
created by switching the power supply on or off, may exceed
the "punch-through” rating of the transistors. Also, make
sure that a normal load (such as an antenna, a 50-ohm terminal
wattmeter, or a speaker in the case of the receiver) is con-
nected to the transistorized equipment before applying power.
3-3. Test Eguipment Required

The following chart lists the test eguipment required
for performing the operational test (para 3-5¢) and/or the
troubleshooting procedures (para 3-6). The associated tech-
nical manuals for the test equipment are also listed.

Item Technical Manual
Power Supply PP-3940/U or equivalent T™M 11-6130-247-15
(2 each) (to provide regulated,
filtered, and metered voltage and
current: 20v - 30vdc 0.5 -3.0
amperes)
Differential VTVM AN/USM~-93A

Wattmeter AN/URM~120 (2 each)
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Item Technical Manual

Dummy Load DA-75
Multimeter ME~26B/U T™ 11-6625-200-12

RF Voltmeter HP 410B
Receiver-Transmitter, Radio
RT-505/PRC~25 ™ 11-5820-398-12

Receiver-Transmitter
RT-841 (XE~1) /PRC-77 POMM 11-5820-667-35

3-4. Additional Equipment Reguired

The following chart lists the additional equipment re-
quired for performing the operational test (para 3-5¢) and/
or the troubleshooting procedures (para 3-6). The associat-
ed technical manuals are also listed. The asterisk (*) after
an item indicates that the maintenance personnel must fabri-
cate that item as shown in figure 3-1. Figure 3-1 illustrates

the recommended method, but an equivalent substitute can be

used.

Item Technical Manual
Handset H-138/C ™ 11-5820-398-12
Test Cable No. 1% {(fig. 3-1)
Test Cable No. 2% (fig. 3-1)
Test Cable No. 3% (fig. 3-1)
Voltage divider* (fig. 3-1)

3-5. Operational Test Procedure

a. General. The equipment operational check list is a

detailed procedure to check the serviceability of the

AM-4306/GRC. If the corrective measure does not locate
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PP-3940/U

FAN
/ I5Y GRD \
VOLTAGE
DIVIDER
15 OHM 15 OHM
10 wATT 15 WATT
[ —9
i5v v GRD
loBa b
\ /
A4
RECEIVER- TRANSMITTER
JG-a8c/U uG-1366A7U

RG-58/U

rad

- 24 uucuss_’l

TEST CABLE NO. I

MINIATURE
COAXIAL CONNECTOR
ve-88c/u RG-58/0 UGIEI/U OR SEALECTRO
ADAPTER P/N 50-074- 6800

Y %EE
I—,-: 24|~CHES———--‘

TEST CABLE NG.2

ALLIGATOR ALLIGATOR
[ P
eLl WIRE , INSULATED, STRANDED eLl
; WIRE NO.IE Y\ g
l 6 INCHES I

TEST CABLE NO.3

Figure 3-1. Additional eqguipment fabrication
layout
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the problem, refer to the troubleshooting chart, paragraph
3-6¢c, for further corrective measures.

b. Procedure. Check the operation of the equipment as
shown in the checklist below in the order given. Set up the
test equipment as shown in figure 3-2 and allow it to warm
up for 10 minutes. It is important that the receiver-

transmitter used as part of the test equipment is known to

be serviceable.

37



weIbeTp ¥D0TQ f31S93 TRUVIZIRIDIAD

*Z-¢ 2INndTI

021 - WHN/NY ozi- NHN/NY
HILIWLLVYM HILIANLLYM
]
n/eL L-93
3av2
| ON
378vD 1S3l
(o]

WA LA

AlddS 43IM0d

g LIENI
¥ 'NNOD AH3LLVE ci-va
HINX HADH avon
AWWND
auo
—v 2 a —i
(1] L el
D [ |¥
o |2 e
- [+] [+
{1-¢ 914
H3d1A1Q
2091708
T
n/ov6S -dd
A1ddnS ¥IM0d
¥OLIANNOD
IDHN0S MIMOd
DHHIOTL-WY
¥ L3SNIL Irzy
[ i
T 1
a89
3_8 v
+ - + -
vEE- WSN/NY JOPES - dd

i

dIHM F10W3d

()
Gwe)

249/ 90¢r-WY

1NdNt 4y

HOLJANNOD
AHIL1VE

.
v 13SNI 33§ a
\

¥e6 - NSN/NY
WA LA
RLIPLEEEEEILY

0

nN/0v6E-dd
AlddnS
d3Imod

NAEEI-H
1 o
olany [nv]
HLWX - HADH
HOLDINNO3
AH3L1YVE
g 13SNI 335
+ +
(1-£ "M
H3dIAID
29VL70A
— +
- +
N/0p6E - dd
ATddns
HIMod

38



*A3Tnurjuon (e2xe ussxb

10 bUuTITM TBUISIUT 9yl JO STPPTIW syl UuIl)

D49/90EV-WY 9Y3F MO9YD "3IFOT °U3 wWoAF OTeds - Toued
TA¥Z ®sn3 o9Yyd /€ 2yl sA0ge IO uo JUCII DYD/90EY-WY SY3 Uuo

*SUOT309UUQD ST Iosud Speal I031edTPUT ANOL yo3lTIMs [SAL Ivd 2y3z ssaxdsg
*I9PTATD

abeyToAa By3 30 dejz I93U=D
29Ul I SJTCA (¢ A0 I¥33U0T
-jusjoed quaweltF 2yl 3snlpy
"S3TOA ST O3
ABJFITUSURIZI-IDATROaT 3UJ
03 p®3dauucd N/0y6e~dd
2ya 3isnlpe fopa yz ©3 D99
/90EP~WY SYUl ©3 po3ddU
-u0d n/0v6e-dd @2y3 3Isnlpy
*d40 03 YOI TMS
NOILONNd I233TWsuexy
-IQAT202I 92U} UOT3TSOd
‘440 03 YDITMS dHEMOJd
NH/90EP-WY Y3 uoTITSOd

saInsea2uW 2ATIODIIC) UCT3IROTPUT TPRWIOCN UOT3IOV

J4D/90€y-WY IBTITIAWY ML I0J ISTIYOSYD [ruOTIIRIDAQD

39



* I0793UU0Y LAINT
J4 D99/90€¥-WY 2yl 03
Po1osuu0d (g T-WRN/NY

(yo G- ST 2oUR3STSDI anduT Y3 3o 308 JO
STURMOTTE WNUWTXEK) WNWTUTW © S23eDTIPUT
" .80uUB3sTSaI Ybry, IO3DBUUOD LNY 230U
e 103 yzed TrubIs Iy -31 uyo-(Qg§ =Yl 03 po

30 A3TNUTIUOD 8Y3} 3OOYD -3IDBUUOCD OZT-WNA/NY SYL

S2INSeaW SATIDIIIOD UOT3eDTPUT TRWION

‘I338W JuUNy
12ued 3juoIy 3yl UO UOTJED
-TPUT WNWTXBW © IO0J TOX3
-uo0d FNNL dIHM 3y3 3snlpy
S93BOTPUT IOJOSUUCD LAdNI
IL J99/90EP-WY U3 03
pe3osuucy (ZT-WIdN/NY
2y3 08 IsjswoTtiusjod
juswe Ty a@y3z j3snlpe
pue n/8¢T-H 2U3 UO YD3TMS
yTe3-o03-ysnd oyz sssaded L
Teubts
ZHA Q€ ®© I03 I933Tuw
~SUBRIJ-—ISATDO3IT 3
3snlpe {NO 03 Yd3TMms
NOILONNJ IS33TWSURIY
~IsATS09X 22Uy} uoTllTsod 9
"¢S9-08 O3 USITMS (JNVd
D¥D/90EF-WY 2y3 UOTIITSO4 g
UQTlovy doaijg

(3U0d) DUD/90EV-WY ASTITIAWY 44 XOF 3ST[309yD Teuorzexady °d

40



*TeubTs ZHW Zp ® =@onp

-0ad o3 xs33twsurIil

-IsaTsoaX oyl asnlpy 01
* (09~-¢

exed) jxeyn burtiooys rButpeax bututeiqo
-3TqNOI} 2y3 03 IaIayg I93Je Yo TMS OSeaTsd
+9 s33eMm g7 JO -XIessoosu JT ‘I930U
oPA (0 ¥ Pz JI0T odUD WNWTXeW pue S33em auny SY3 U0 UOIJIEDTPUT
*SUCTIOBUUCD STURD Zz 30 wnwruTtw ® unwIxew B I0J burjliss
Jquaudinbs 31593 }28UD S9IROTIPUT ICIDDUUOD ANNTL dIHM @U3 auTIisy
*(g-y eaed) Toxl INY @30ueil oy3j o3 p® ‘N/8E€T-H 9Yy3 U0 YdITMS

~u0d ANAL 4IHM 3snlpesy -309uuoD (ZT-WHA/NY SUL jTe3-ox-~ysnd syz sseadeqg 6
‘uoc 03
UolTMs I8MOd JUD/90EV-WY
21U uorytsod pue ISIJTU

—-SUBRIL-IDATS09Y 2U3 Aajyup 8

S2INSEaW DATIDIIIO)D UOTIEDIPUT TRWION uoT3OV daag

Ol

(FU0D) DYDH/90E£F~WV ARTITTAWY QI A0F FSTIYO2UD TeuoTjexsdg -

41



*Teubts zZHW £G¢ ®
sonpoxd o031 I933 TWSURI]

-IsaTanax 9yl 3snlpy ST
‘GL—EG O3 UOITMS (NVH

Umw\womw124 83 uoT3Tsod PT
*d40 O3 UDITMS ¥IAMOd

2¥D/90EF-WY SY3z uoTiTsod €T
‘0T

do3s uT zZHW zg bursn
¢ deas se sueg ¢ doas se sueg 11 pue g1 sdeo3s zeadey Z1
‘pRUTE]lqO ST UOT3BDTPUT
I93JL yYojTMsS o9seaTsy
-Axessodau se
butuni xsiitrdure sy3z SUTISY
1839w 3ndur 9yj uo bulpeax
313BM QUC ® I0F AIJSDWOTIUD
-3od juswetty 3yz 3snlpy
"N/8¢T-H @Y3 uo Ud3TMs
g do31g se sumsg 6 dsa1g se oueg ¥Te3-03-ysnd ayjz ssoadag 11

SsaInsesul 2ATIDSIIOD UOTIBOTPUT TERWION UuoIIOY do3js

(FUOD) D¥H/90EF—WY I2TITTAUY 44 IOF ISTINODYD [eUOT3IRI=AQ °O

42



*NO 03 UD3ITMS ¥dAMOd
0¥D/90E£Y-WY @Yl UOT3ITSod L1

-butpeax

buTuTte3qo I93JE UDITMS

aseaToy ‘I2jsw Taued juoxly

3Y3] U0 UOTFEOTPUT WNUTXEU

B I0J TOI3UCD INNL JdIHM

oya asnlpy -I0308UUCD

INdNI J9 D¥D/90EV-WY

83Uyl 03 p8lxdluuod (7T

Tamod 3ndutr syz WIN/NY 92U3 Uuo pS31edTpurt
JO %08 JOo unurIuIw ® 33em (T 103 xo93sworiudzod
.20ue3stsax ybty, SS3ROTPUT XOJOSUUOD JjuswelTy syz 3snlpe pue
e 103 yzed feubts ILNY¥ 23o0u=ax 2yl o3 P9 N/8¢T7T-H 2U3 U0 YDITIMS
2U3 JO AJTNUTIUCD I8YD -308UU0D OZI-WIN/NY¥ SYL jyTe3-o3-ysnd ayy sseaxdeq 91
SANSESMW [ATISILOD UOT3eDTPUT TeWION uocT3}Oov¥ daag

(3U0D) DUD/90EV-WY ISTITIAUY A4 I0J 3ISI(ooyn reruoTzexsdo 'O

43



8T pue 91 de3zs se sueg

8T pue g7 deo3s se aweg
" (99-¢
exed) jaeyo burjooys

~3TqNOX] Yyl 03 I9Iay
"+d

SPA ¢ ¥ bT LI0F H2LYD
*SUOTIO9UUCD DTIERD

juswdinbs 38931 329yD
TOx3

-uod INNL dIHM 3snlpesy

SDINSTOW SATIDDIIOD

8T pue 9T de3s se swueg

8T pue g1 de3s se swes

sjjem gz JO

WNWTXeu pue sS33eM

ZZ JO WRWTUTW ®©

S93EDOTPUT I03DDUUOCD

INV 930wai 8yl 031 po
-3o9UuoD (ZI-WaN/NY 22Ul

UOTFEDTIPUT TRULION

"8T pue (T ‘91 dejs 3jead
-21 usyl pur TRUBTIS ZHNW
9, ® sonpoxd 031 I933TW
-SUBIJ-ISATSD23I 2yl 3Isulpy
8T pue LT ‘9T deo3s 3ead
-91 Uay3j pue TeubTS ZHW
g9 ® oonpoxd o3 IejzTw

-SurIl-IaaTs091 syl jsnlpy

buTtpesx bBuTtuTtejlqo
I931Je YORIIMS oOsesTay
rAaessspau IT ‘a938u
suny =Yl uc UOTIBDIPUT
WnWIXew IoJF burilss
ANNL dIHM =243 =2uri=sd
"N/8€T-H @Yl uc Yo TMs
yTe3-o3-ysnd sy3z ssoxdsqg

UOTIOV

{3U0cD) DYD/90Ev-W¥ IoTITTduy

A4 I0I 3ST[YOooyD TruUOT3RI=dD

0c

6T

81

daas

e

44



S2INSEsll SATIO2IL0)

"TeubTs 323 ZHKW
0E € 2415259I 031 (poob
9 07 uMOul) JI93ITWSURIY

~I2AT2021 Aqaesu e dn 38§

* 103 09UU0D
INY dTym sy3 03 BUuU23UR
dtym j00I-¢ ® yoelle pur
I0102UUCS LNANI J9 92U}
32 D¥D/90Ey-WY SY3x uO

0ZT-WIA/NY SU31 3ID9UU0OST(

JA0 ©3 UD3ATHs JIMOd

DUD/90EF-WY IUF UOTITSOd

UOT3EDTPUT TRULION UOTIOV

(3U0D) DUD/90EY-WY I9TITTAWY Jd I0F ASTTYPSUD [rUOTIRISAO

£C

A

T<

de3sg

45



¥z doas se sueg

vz dois se sueg

paxtnbsx soue
~usjuTtew T24A87T Iayubty
1033
-uon ANNL JIHM 3snlpesy
*SUOTIDIUUOD BUUDJIUE
pue sTqed TTIB 234D

SoANEEIU DATIDSIIOY

(3uod) DUD/90EP-~WY ASTITTAWY J4d I0F FSTIYO9YD [euUOTIeIad0

but
-AT2D3x 103 gz dois
pue DbuizjTwsueIl
I03 yz dazs se Suesg
31893 Ispun
O¥D/90€Y-WY 2yl pue
I9]ITWSUBIF—IDATID
-2I 38U} 3B IVSTD
pue pnoy paeay

8T teubrts 3se3 aoT1OA

I933TUSUEII-TIBATIO
-21 Aqiesu j3e IBSTD
puE pnoT pIesy

sT TeubTs 3523 9DTOA

UOT3EOTRPUT TRUION

"ZHW 9. pu® ‘zZHW §9 ‘ZHW
£€G ‘ZHW 2§ ‘ZHW Zp :S9oTD0
-usnbaxy BbuTMOTTOI vyl JoO
yoes J0F 20usnbas ur gz

pue ‘yz ‘¢z sdais jeadoay

Teubts
3593 90TOA ZHW Qf ®
JTWSURI} 03 I933TWSURI]Y

~IoaToDax Agqaesu 2yl 3sulpy

TeubIs 3§23 20TO0A

ZHW Q€ ® 3ITWsSuURI3 03

I933TWSURIJ-IDATSODI pa

-3RTOOSSE pue 3533 J2pun
D¥9/90€%-WY 2u3 3Isnlpy

uoT3oy

9¢

g2

|44

de3s

46



3-6. Troubleshooting Procedure

a. General. The procedures outlined in the chart below
will help to locate troubles in the AM-4306/GRC. This chart
lists symptoms that the repairman observes while making an
operational test (para 3-5). Once a trouble has been local-
ized to a module, replace it and perform the operational

check {para 3-5).

b. Use of the Chart. The troubleshooting chart is design-

ed to supplement the operational check when a trouble symptom

is observed.

CAUTION: - Disconnect all test equipment from amplifier

before making continuity measurements.
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Section II. DIRECT SUPPORT REPAIRS

3-7. Scope of Direct Support Repairs

a. The direct support repairman may remove and replace
any component of the AM-4306/GRC that does not reguire
re—alignment of the set. This includes all components
except the directional wattmeter module A3, and the auto-
matic level contrel module A7,, which are to be replaced at
general support level.

b. Paragraphs 3-9 through 3-13 contain instructions
for removing and replacing the modules of the AM-4306/GRC.
Paragraphs 3-14 through 3-17 are instructions for the

minor components that cannot be replaced using normal

procedures. Figure 3-5 is the unit wiring diagram.

3-8. Moving the Front Panel Al away from the Chassis A2
The compact nature of the AM-4306/GRC reguires moving

the front panel away from the chassis for ease of mainten-

ance when certain modules are to be replaced. (fig. 3-3

and fig., 3-4).

a. Moving the Front Panel Al

(1) Turn the WHIP TUNE control fully clockwise (fig.
3-3).

(2) Loosen the socket-head set screws at the WHIP
TUNE control shaft end of the right-angled drive

shaft (fig. 3-3).

Note: Do not alter the position of the WHIP TUNE control

shaft or the antenna matching network after removing the

control knob.
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

Unsolder the wires connected to the antenna
matching network module A4 terminal 2 (fig.3-3).
Unsolder two wires from A2R3 and A2R4 and mark
each wire.

Disconnect four coaxial connectors from the

low pass filter module A5 (fig. 3-3).

Position the AM-4306/GRC on a pedestal about

2 inches in height so that just the chassis is
resting on the pedestal.

Remove four mounting screws that attach the front
panel Al to the chassis A2 (fig. 3-3).

Remove shield tab mounting screw located between
A21Ml and Al1S3 inside set.

Move the front panel by tilting the top of it out
away from the chassis. Continue to tilt the front
panel until the handles are resting on the table

(fig. 3-4).

b. Repositioning of the Front Panel Al

(1)

(2)

(3)

(4)

Carefully place the front panel in the normal
position and at the same time guide the WHIP
TUNE control shaft into the right—angled drive
coupler.

Replace four mounting screws securing the front
panel to the chassis and shield tab screw.
Connect four coaxial cable connectors to the low
pass filter medule A5,

Solder the two wires to the antenna matching
network module A4 terminal 2 (fig. 3-5).

64



(5) Solder two wires to A2R3 and A2E4 as marked in
a (4) above.
(6) Tighten the socket-head set screws on the right-
angled drive shaft (fig. 3-3).
3-9. Removal and Replacement of the RF Keying Circuit
Module A8

(fig. 3-4)

a. Removal

(1) Move the front panel Al away from the chassis as
detailed in paragraph 3-8a.

(2) Remove three screws securing the module cover and
remove the module cover.

(3) Unsolder one coaxial cable and shield and wires
from terminals 3 and 4, and bare wire from
terminal 2, tag each wire.

(4) Remove three mounting posts securing the module
to the front panel.

b. Replacement

(1) Secure the module to the front panel with the three
mounting posts.
(2) Resolder the coaxial cable and shield and the wires

to terminals 3 and 4.
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(3) Replace the module cover and secure it with the
three screws.
{4) Replace the front panel Al in the normal position

as detailed in paragraph 3-8b.

3-10. Removal and Replacement of the Driver-Final Module A6
(fig. 3-4)

a. Bemoval

(1) Adjust the WHIP TUNE control fully clockwise.

(2) Remove the WHIP TUNE control knob.

(3) Remove four spanner nuts and seals securing A6Q3,
A6Q4, A6Q5, and A6Q6 to the front panel.

(4) Move the front panel away from the chassis as
outlined in paragraph 3-8d, omitting step 1 which
has been accomplished already.

(5) Remove the retainer holding the positioning arm
to the transformer tap switch A6S1 (fig. 3-4).

{(6) Remove the positioning arm from A6S1 (fig. 3-4).

(7) Unsolder and tag three wires from module A6
terminals 2, 3, and 4 (fig. 3-4).

(8) TUnsolder coaxial cable from terminal 1 and the
coaxial cable shield from the ground terminal.

(9) Unsolder the coaxial cable from the BAND switch
AlS3B pin 3 and its sheild from the ground lug
(fig. 3-4).

(10) Remove four mounting screws securing the module to
the front panel.

(11) Carefully lift the module up and away from the
front panel.
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b. Replacement

(1) Apply wakefield compound to studs and heat sinks.

(2) 1Insure that the transistor seals are positioned
correctly.

(3} Carefully place the module in position on the
front panel and align the mounting holes.

(4) Replace four mounting screws securing the module
to the front panel.

(5) Resolder the three tagged wires to module A6
terminals 2, 3, and 4.

(6) Resolder the coaxial cable to terminal 1 and its
shield to the ground terminal.

{(7) Resolder the coaxial cable to the BAND switch
AlS3B pin 3 and resolder its shield to the ground
lug.

(8) Replace the positioning arm between A6S1 and the
BAND switch AlS3.

(9} Replace the retainer securing the positioning
arm to A6S51.

(10) Replace the front panel Al in the normal position
as detailed in paragraph 3-8b.

Note: Be sure not to turn transistors A6Q5, and A6Q6

while tightening the spanner nuts.
(11) Replace four spanner nuts and seals securing A6Q3,
A6Q4, A6Q5, and A6Q6 to the front panel,.

(12) Replace the WHIP TUNE control knob.
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3-11. Removal and Replacement of the Low Pass Filter
Module A5

(1)

(2)
(3}

(4)

(fig. 3-3)

a. Removal

Disconnect four miniature coaxial connectors AS5PI,
AS5P2, ASP3, and A5P4 from the module. Note color
and location of connectors on A5 (fig. 3-5).
Position the AM-4306/GRC on edge.

From the under side of the chassis, remove four
screws securing the module to the chassis.

Slip the module out the rear of the chassis and
tilt the trailing edge into the hele on the under
side of the chassis so that A5J3 passes under the

right-angled drive shaft.

b. Replacement

{1)

(2)

(3)

Slide the new module in from the rear of the chassis
and tilt it through the hole in the under side of
the chassis so that A5J3 passes under the right-
angled drive shaft.

Replace the four screws through the under.side of
the chassis securing the module.

Connect the four miniature coaxial connectors ASP1,

A5P2, A5P3, and A5P4 to the module (fig. 3-5).

3-12. Removal and replacement of the Antenna Matching Net-
work Module A4

(fig. 3-3 and 3-4)

a. Removal

(1)

From the underside of the chassis, remove the four

screws securing the module to the chassis.
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{(2) Loosen the set screws at the module end of the
right-angled drive shaft and remove the drive
shaft (fig. 3-4).

{3) Unsclder bare wire attached to ground Lug.

(4) Lift the module partially out of the chassis
so that terminal 1 of the module is accessible
(fig. 3-4).

{(5) Unsolder the coaxial cable from terminal 1 of
the module, cable shield from the ground lug
and wires, (2), attached to A4 terminal 2.
(fig. 3-4).

{(6) Completely remcove the module from the chassis.

b. Replacement

Caution: The antenna matching network module A4 has
no mechanical stops on the variable inductor A4L2 drums
when it is not connected to the WHIP TUNE control knob.
Be certain not to turn either drum too far in one direction;
if the ribbon conductor is completely unwound from either
drum, the conductor may break.
(1) Position the inductor drum so 1/2 of a turn of
the conductor is on the drum (fig. 3-6).
{(2) Place the module partially in the chassis, leaving
terminal 1 of the module accessible.
(3) Solder the coaxial cable to terminal 1 of the
module and solder the cable shield and bare wires

to the ground lug.
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(4) Rotate Front Panel WHIP TUNE Knob fully clockwise.

(5) Place the module completely in chassis.

(6) Solder wires, (2), to A4 terminal 2.

(7) Replace the right-angled drive shaft on module,
rotating the A4 shaft slightly as necessary to
align set screws and tighten the set screws.

There should be a 1/2 + 1/4 turn of the conductor
on the drum.

(8) Replace four screws through the underside of
the chassis to secure the module to the chassis.

3-13. Removal and Replacement of the Automatic Power
Attenuator Module Al0D

a. Removal

{1) Remove four screws from the underside of the

chassis securing module Al0 to the chassis.

(2) Unsolder the five wires from the module terminal
posts and tag the wires.

(3) Remove the two screws from the side of the chassis
securing module A9 and move the module away from
relay AZ2K3.

(4) Unsolder the coaxial cable and shield from module
A9 and tag the cable.

(5) Unsolder the coaxial cable and shield from A2K3
and tag the cable.

(6) Remove module Al0 from the chassis.

b. Replacement

(1) Position the module in the chassis.
(2) Solder the coaxial cable and shield to relay

A2K3.
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(3} Solder the coaxial cable and shield to module
A9,

{(4) Secure module A9 to the side of the chassis.

(5) Solder the five wires to the respective terminal
posts on the module.

(6) Réplace the four screws through the underside
of the chassis securing the module.,

3-14. Removal and Replacement of Relays A2K1 and A2K3

(fig. 3-4)

a. Removal of Relay A2KI1

(1) From underneath chassis A2, remove two screws
securing directional wattmeter module A3 to the
chassis.

Caution: Do not cause any unnecessary stress or strain
on the wires soldered to module A3; if necessary, cut the
cable harness lacing to relieve any strain.

(2) Carefully 1lift module A3 up and away from A2K1.

(3) Proceed to remove relay A2Kl using normal methods.

b. Replacement of Relay AZ2Kl

(l} Mount the relay and resolder all wires,

(2) Carefully replace module A3 in position and replace
two screws through the chassis to secure it to
the chassis.

(3) Replace any cable harness lacing that was cut

in the removal procedure.
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3-16. Removal and Replacement of Switches
(fig. 3-4)

a. Switch AlsS] is an integral part of connector AlJl

and its repair is the same as for connector AlJl (para 3-17b).

b. Removal and replacement of the thermal switch AlS5, and
POWER switch AlS6 necessitate moving the front panel All (para
3-8) and removing the driver-final module A6 (para 3-11) to
gain access to the parts so normal repair procedures may be used.

¢c. Removal and replacement of the BAT TEST switch Als4
and the BAND switch Al53 necessitates moving the front panel
Al (para 3-8) to gain access to the switch so normal repair

procedures may be used.

3-17. Removal and Replacement of TUNE Indicator AlM1
(fig. 3-4)

Removal and replacement of TUNE indicator AlMl neces-
sitates moving the front panel Al (para 3-8) to gain access
to the indicator so normal repair procedures may be used.

3-18. Removal and Replacement of the Input Attenuator Module
A9
(fig. 3-4)

Removal

|

(1) Unsolder and tag two coaxial cables and unsolder
their shields from the ground terminal.
(2) Remove two screws from the side of the chassis

securing the module.

b. Replacement

{l) Replace two screws through the side of the chassis

securing the module to the chassis.
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Section IITI. LUBRICATION

3-19. Scope of Lubrication

a. The lubrication of the AM-4306/GRC consists of apply-
ing lubricant to the WHIP TUNE control assembly, antenna
matching network module A4 gear train, and all O-ring‘seals.

b. The WHIP TUNE control stop mechanism assembly re-
quires yearly lubrication or whenever it is determined that
the stop causes the WHIP TUNE control knob not to turn free-
ly. One drop of lubricating oil, per MIL-L-6083A, on the
threads of the assembly screw is all that is regquired (fig.
3-3). Use only enough 0il to do the job; too much oil will
cause a collection of dirt and dust.

¢. The antenna matching network module A4 gear train
needs to be lubricated yearly but only on the metal gears.
One drop of lubricating oil, per MIL-L-6085a, is sufficient
(fig. 3-3).

d. All of the O-ring seals should be coated with No. 55
grease, per MIL-L-4343, to aid in maintaining a waterproof
seal. There is no set periodic interval for this task, but
whenever maintenance is done that exposes O-rinas, they
should be checked to insure a thin coating of grease. The
preformed O-rings between the battery box and the AM-4306/
GRC receiver-transmitter combination and the O-rings on con-
nector A2J]1 will not need lubrication every time they are

exposed; too much lubrication will only defeat the purpose

intended.

75



CHAPTER 4

GENERAL SUPPORT MAINTENANCE
Section I. GENERAL SUPPORT MAINTENANCE

4-1. Scope of General Support Maintenance

General support maintenance includes those functions
allocated to direct support maintenance (chapter 3). 1In
addition, it includes removal, replacement, and alignment
of the directional wattmeter module A3, and the automatic
level control module A7.

4-2, Removal and Replacement of the Automatic Level Control

Module A7

(fig. 3-4.)

Whenever an automatic level contrcl module A7 is re-
moved and a different one installed, the ALC alignment must
be performed {(para 4-5).

a. Removal

(1) From the underside of the chassis, remove two
screws securing the module to the chassis (fig. 3-3}).

(2) Unsolder the coaxial cables and the assocciated
shields at terminals 1 and 2 of module A%, and
terminals 1 and 6 of module A6 (fig. 3-5).

(3) Lift the module partially out of the chassis and
unsolder the wires to the terminal posts and tag
them (fig. 3-5}.

(4) Completely remove the module.
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b. Replacement

(1)

(2)

(3)

Resolder the coaxial cables and the associated
shields at terminals 1 and 2 of modules A2, and
terminals 1 and 6 of module A6 (fig. 3-5).
Resolder the tagged wires to the terminal posts on
the module (fig. 3-5).

Replace two screws from the underside of the

chassis to secure the module to the chassis.

4-3. Removal and Replacement of the Directional Wattmeter

Module A3

(1)

(2)

(3)

(4)

(fig. 3-4)

a. Removal

From the underside of the chassis, remove the two
screws securing the module to the chassis.
Unsolder the wires from the module terminal posts
and tag the wires (fig. 3-5).

Unsolder coaxial cable from pin B or relay AZK1
(fig. 3-4) and unsolder the cable shield; tag the
wires (fig. 3-5}.

Unsolder coaxial cable from A4 terminal 1 and un-
solder the cable shield at the ground lug; tag the

wires (fig. 3-5).

b. Replacement

(1)

(2)

Solder coaxial cable to pin B2 of relay A2K1l and
solder the shield.

Solder coaxial cable to A4 terminal 1 and solder

the cable shield to the ground lug.
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(3) Reposition the front panel as outlined in paragraph
3--8b.

(4) Solder the wires to the terminal posts of the
module.

(5) Replace two screws through the underside of the

chassis securing the module to the chassis.
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Section II. GENERAL SUPPORT ALIGNMENT

4-4, Scope of General Support Alignment

a. General support alignment consists of aligning
the automatic level control module A7, and the directional
wattmeter module A3. The A3 and A7 alignments should be
performed whenever either module is replaced.

b. The test egquipment required is the same as listed

for the operaticnal check in paragraphs 3-3 and 3-4 and

the alignment setup is the same as in figure 3-2.

4-5. A7 and A3 Module Alignments

Note: Only use Receiver-Transmitter RT-505/PRC-25

for operational test.

b. Connect negative (-) point of Power Supply, PP-3940/U
to pin C of A2J1 on unit being tested with Test Cable No. 3
(fig. 3-1).

c. Adjust the PP-3940/U connected to the receiver-
transmitter to 15 volts; position the filament potentiometer
for 3 volts at the center tap of the voltage divider.

d. Adjust the pP-3940/U connected to the AM-4306/GRC
to 24.0 volts.

e. Adjust the receiver-transmitter to produce a 53 MHz
signal.

f. Position AM-4306/GRC BAND switch in accordance with

test frequency.

79



Turn power switch on amplifier to OFF.

la

h. Adjust A3R5 for a full scale indication of the tune
meter,

i. Adjust the WHIP TUNE control for best peak on tune
meter with the RT-505 keved.

j. Unkey the RT-505 and adjust the filament potentiometer

for zero volts.

Caution: In the following steps do not allow the output
power to exceed 28 watts. If this output level is reached
before the input power has reached 1 watt, reduce the output

level by adjusting A7R22Z.

k. Position AM-4306/GRC POWER switch to ON. Slowly
adjust the potentiometer until an output is observed on the
AN/URM-120 connected to the ANT connector of the AM-4306/GRC.
Continue to adjust the potentiometer until 1 watt is indi-
cated on the AN/URM-120 at the input.

l. When the 1 watt input level is reached with a safe
output level, adjust A7R22 so that the AN/URM-120, at the ANT
connector, reads 24 watts with the PP-3940/U connected to the
AM-4306/GRC at 24.0 vdc. Adjust A3R24 for full scale indi-
cation of the tune meter.

m. Readjust PP-3940/U connected to the AM-4306/GRC to
20.0 vdc.

n. Adjust A7R20 so that the AN/URM-120, at the ANT

connector reads 15 watts.
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¢, Resistors A7R22 and A7R2( will interact; therefore,

repeat steps 1, m, and n, until the desired results are

obtained.

p. Turn Amplifier power switch to OFF, disconnect

Test Cable No. 3.

g. Set PP-3940/U connected to the AM-4306/GRC to 24.0

vdc.

r. Set R-T unit to 42 MHz, amplifier BAND switch to

30-52.

s. Set PP-3940/0U connected to the R-T unit to 15 wvdc.

Adjust the filament potentiometer for 3 volts at the
Voltage Divider Center Tap.

t. Key R-T unit, and tune AM~-4306/GRC for maximum
indication.

u. Turn AM-4306/GRC power switch ON and adjust A7R4

counterclockwsie until RF output power just starts to

decrease.
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