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C H A P T E R  1

I N T R O D U C T I O N

SECTION I.  GENERAL

1-1.  Scope. This manual contains direct and general
support maintenance instructions for the transmitter
power monitor equipment of Satellite Communication
terminals AN/FSC-78(V) and AN/FSC-79. Included
are discussions on how the equipment functions, and pro-
cedures for troubleshooting, testing, and adjusting the
equipment. Maintenance instructions arc included for re-
pairing the equipment and for replacing specified mainte-
tance parts. Also included are lists of tools, materials, and
test equipment required for direct and general support
maintenance.
1-2.   Forms and Records

conditions (UR submissions) IAW OPNAVINST
4790.2, Vol 2, chapter 17.

b. of Packaging and Handling Deficiencies,
Fill ou rward DD Form 6 (Packaging Improve-
ment Report) as prescribed in AR 700-58/
NAVSUPINST4030.29/AFR71-l3/MCOP4030.29A.
and D

t Report (DISREP) (SF
3611. Fill out and forward Discrepancy in Shipment Re-
port (DISREP) (SF 361) as prescribed in AR 55-38/
NAVSUPINST 4610.33A/AFR 75-18/MCO
P4610.19B and DSAR 4500.15.

SECTION II.  DESCRIPTION AND DATA

1-5.  General Description The transmitter power power monitor equipment for the AN/FSC-78(V) and
the AN/FSC-79 configurations is shown in figure I-I.
1-6.  Feed Power Monitor HTA-3A9(fig. W). F e e d
power monitor HTA-3A9 converts a sample of the uplink
rf power present at the input of feed assembly HTA- 1A1
into a 0 to +5 V dc analog signal for monitoring by the
transmitter power monitor panel. The feed power monitor

1-1

a.  Reports of Maintenance and Unsatisfactory 
rms, records, and reports

which are to be used by maintenance personnel at all
maintenance levels are listed in and prescribed by TM
8-750 (Army ). Air Force personnel will use AF M 66-I
or maintenance reporting and TO-00-35D54 for unsat-
isfactory equipment reporting. Navy personnel will report
maintenance performance utilizing the Maintenance
Data Collection Subsystem (MDCS) IAW OPNA-
VINST 4790.2. Vol 3 and unsatisfactory material/
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RADIO FREQUENCY MONITOR
MX-9472/G
(FEED POWER MONITOR
HTA-3A9)

Figure 1-1.  Transmitter power monitor equipment.
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Figure l-2. Feed power monitor HTA-3A9.
EL 5895-912-34-TM-3

1-7.  Transmitter Power Monitor Panel 14A27 (fig.
1-3).  Transmitter power monitor pan

inch console mounted chassis. It contains component=
which activate front-panel power monitoring displays.
These consist of three meters and three sets of power
range indicators. The three meters, in conjunction with
he range indicators, monitor the rf power present at the
input of feed assembly HTA-1A1, online Radio Frequen-
cy Amplifier OG-l31A/MSC (low power amplifier

Transmitter power monitor panel 14A27 also in-
cludes four pushbutton switches; three of these are
used for shutting down the power amplifiers individ-
ually or simultaneously. The fourth switch signals to
the feed power monitor to initiate autozeroing. Cali-
brating potentiometers, one for each meter, are
accessible at the front panel. Both dc and ac opera-
ting voltages are supplied by external sources.
1.8  Tabulated Data. This paragraph provides a tab-
ulation of technical characteristics and a cross-
reference index for the transmitter power monitor

nical characteristics include
ectrical characteristics. The

ble 1-1 lists the physical
ansmitter power equipment.

Table 1-1  Dimensions and Weights

1-3
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Figure 1-3.  Transmitter power monitor panel 14A27.

Table 1-2 Electrical Characteristics

1-4
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TABLE 1-2  Electrical Characteristics-Continued

Table 1-3.  Cross-Reference Index

1 - 3
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Table 1-3  Cross-Reference Index-Continued
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2-1.  Introduction.  This chapter explains the func- an analog ranging signal for application to the feed power
monitor circuit in transmitter power monitor panel
14A27. Rf power sampling circuits in power amplifier no.
1 and 2 provide a power conversion function similar to
that of feed power monitor HTA-3A9 and apply the same
type of signals to transmitter power monitor panel 14A27.

2-2.  Transmitter Power Monitor Equipment Inter-
c. In addition to monitoring the three uplink power

points, transmitter power monitor panel 14A27 provides
an auto-zero signal to feed power monitor HTA-3A9.
Transmitter power monitor panel 14A27 also provides

shutdown signals to power amplifier no. 1 and 2.
Of the 16 output signals from the transmitter power mon-

Table 2-1  Interface Equipment Reference Manuals

2-1
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2-3.  Food Power Monitor HTA-3A9 Functional
Analysis (fig. FO-3, sh 1).  Feed power monitor HTA-

ing, switching, and sensing circuit; dc amplifying circuit;
autoranging circuit; and auto-zero circuit. These circuits
arc described functionally in paragraphs 2-4 through 2-7.
Feed power monitor HTA-3A9 also includes dc power
sources that provide -15 V dc, + 15 V dc, +28 V dc, and
+5 V dc which are discussed in section II. Circuit Analy-
sis.
2-4. RF Input hin
Circuit. The t at
feed power monitor HTA-3A9 is applied to pin diode
attenuator AT401 which is manually preset by ATTEN
ADJUST potentiometer R403 to calibrate the reading of
power meter 14A27M2. From pin diode attenuator
AT401 the sample is coupled through pin diode switch
S402 to power sensor A401. Switch S402, which removes
rf power during automatic zeroing of the FEED POWER
meter. is controlled by contact closure of relay K405
which, in turn, is operated by the METER ZERO switch.
Power sensor A401 is a thin-film thermoelectric (tft)
power head which converts the rf power to a dc level

2-5.  DC Amplifying Circuit. This circuit is a

A105, Q102 through Q104 which provides range-
switching trigger pulses to counter decoder A102, A104,
Q105 through Q108 when the output is less than +0.45
V dc or more than +5 V dc. The range-switching triggers
are inhibited if the sensed output is within this level range,
if the unit is in the most sensitive range and the output

2-7.  Auto-Zero Circuit.  When METER ZERO

2 - 2

cy being measured. Also, the integrating amplifier output
is fed back to modulator G I -A, TT via range select gain
control circuit K1 through K4. The latter circuit provides
amplifier gain control as a function of automatic range
selection. The compensated output is returned to the dc
amplifier where it is polarity-reversed by inverting am-
plifier AR1 to produce the 0 to +5 V dc analog signal at
pin M of connector J2.
2-6.  Auto Ranging Circuit. The feed power monitor is
used to measure power over four ranges: 1 W to 10 W,
10 W to 100 W, 100 W to 1 kW, and 1 kW to 10 kW.
Automatic selection of the correct power range (auto.
ranging) is provided by feedback circuitry that functions
as described in the following subparagraphs.

AR1 i
Circuit. The output of inverting amplifier
by comparator and trigger stage A101,
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2-8.  Transmitter Power Monitor Panel 14A27 Func-
tional Analysis (fig. FO-3, sh2 and 3).  Transmitter

rovides the console operator
with precise indication of the rf power present at the feed
assembly. power amplifier no. 1, and power amplifier no.
2. This is done by means of analog meters and visual
indicators that indicate the rf power range being mea-
sured. The feed power measuring circuit receives its input
from feed power monitor HTA-3A9. The two power am-
plifier measuring circuits receive their inputs from power
amplifiers no. 1 and no. 2. Power amplifiers no. 1 and no.
2 are either low power amplifier unit 31 or 32 or high
power amplifier unit 31 or 32. Low power amplifier unit
31 or 32 is part of Satellite Communication Terminal
AN/FSC-78(V). High power amplifier unit 31 or 32 is
part of Satellite Communication Terminal AN/FSC-79.
Power amplifier no. 1 is low or high power amplifier unit
31. Power amplifier no. 2 is low or high power unit 32.
Paragraphs 2-9 through 2-11 provide functional descrip-

FL1, FL2 connect ac power to the meter relay circuit.
The output of this relay is an open circuit under normal
operating conditions; that is, when the pointer of meter
M2 is within the preset limits. If either limit is exceeded,
the relay provides a contact closure across pins W and X
of connector J3 to generate the feed power meter limit
alarm signal.

2-9.  Feed Power Analog Signal Circuit (fig. FO-3,

2-10.  Feed Power Meter Range Circuit (fig. FO-3,
sh 2).  The autoranging circuit of feed power monitor

HTA-3A9 (para 2-6) applies +28 V dc on the selected
range line at pin J, S. P or E of connector A9J2. This +28
V dc is sent through distribution box assembly HTA-3A1,
connector assembly HTA-A1 signal interconnecting box
21A1 and connector panel 14A22 to transmitter power
monitor panel 14A27. At transmitter power monitor pan-
el 14A27, the +28 V dc range status signal operates the
applicable relay. The selected relay then applies 28 V dc
to its associated indicator. The indicator lights to display
the legend corresponding to the rf power being measured
at the antenna feed,
2-11.  Power Amplifier Display and Power Shut-
down Circuits (fig. FO-3, sh 3).  The meter range and

SECTION II.  CIRCUIT ANALYSIS

2-12.  General.  Circuit analysis of the power monitor 2-13.  Food power Monitor HTA-3A9 Circuit Analy-

2-3



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

limits of -36 dBm to +20 dBm. Initial setting of this
continuously variable attenuator is accomplished with
ATTEN ADJUST potentiometer R403 which provides
the proper amount of bins to the pin diodes to establish
the desired range of attenuation. In its forward-biased
state, the pin diode behaves as a resistive element over a
large range of the microwave spectrum. However, by con-
trolling the bias current. the rf resistance is changed.
typically from about 1000 ohms to between 1 and 2 ohms.
This attenuator uses three pin diode chips configured as a
modified T-pad. This arrangement permits operation of
the attenuator as a bilaterally matched device. The atten-
uation is controlled by the values of R402 through R404
which control the bias current through the internal shunt
and series elements.
2-15. Pin
diode switch S402 is a nonrepaira

2-17.  DC Amplifier Assembly HTA-3A9A1 (fig. FO-

of pin diodes which acts as an rf switch by the application

4). This assembly consists of six printed circuit boards
(pcb). Three dc amplifier printed circuit ‘boards have ref-
erence designations assigned in the 1 to 99 block. These
three circuit boards include the chopper driver and relays
pcb A1A5, integrating and inverting pcb A1A7, and low-
noise preamplifier and filter pcb A1A6. The autorange
logic pcb A4 and the power supply/counter decoder pcb
A1A3 have reference designations assigned to the 101 to
199 block. The auto-zero pcb A1A1 has reference desig-
nations assigned in the 201 to 299 block. Paragraphs 2-18
through 2-20 discuss these discrete circuits and associated

2-18.  DC Amplifying (fig. FO-4, sh2).  This circuitry

2-16.  Power Sensor A401 (fig. 2-1).  Power sensor

2-4
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EL5895-912-34-TM-5

Figure 2-1.  Power sensor A401, schematic diagram

2-5



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

signal, and therefore the dc amplifier gain, is determined
by the ratio of the selected resistor(s) and resistor R26.
For example. at range 1 ( 1 W to 10 W), the back path
is from R62 through R11, R13, R10, R17 and contacts
5 and 6 of the K1 to R26 and the primary winding center-
tap of T1. The integrating amplifier output is also con-
nected through a compensation network in power sensor
A401 (para 2-16) on pin 8 of connector J5. returning via
pin 9 to the input of inverting amplifier AR1. Potentiome-
tor R1 provides dc offset adjustment for this stage. The
amplifier output is an analog voltage that varies from 0
to +5 V dc at pin M of connector J2.

g. Chopper Driver Q5 Through Q8. The 110 Hz os-
cillator that provides the synchronous drive for modulator
G1A and demodulator G1B consists of pnp transistors Q5
through Q5 and associated detail parts. This stage is con-
figured as a conventional astable multivibrator that is
connected across the mechanical chopper drive coil which
is center-tapped to ground. The oscillator frequency is
adjusted to I IO Hz by means of potentiometer R35. Test
jack TP2 is provided as a convenient point for checking
the driver output.
2-19. Autoranging Circuit (fig. FO-4). The auto-
ranging circuit consists of the circuits on the autorange
logic pcb A4 (fig. FO-4, sh 1), the power supply/counter
decoder pcb A1A3 (fig. FO-4, sh 1), and the K1 through
K4 relay/resistor network on the chopper driver and relay
pcb A1A5 (fig. FO-4, sh 2). These circuits arc described
in detail in the following subparagraphs.

a. Comparator A101. Integrated circuit A101 and
associated parts (fig. FO-4, sh 1) form a double-ended

work consists of unijunction transistor Q104, resistor
R113, capacitor C106, and pulse-shaping network A105.
The network functions as a conventional 300 ms relaxa-
tion oscillator when comparator A101 outputs a logic 1
and capacitor C106 is not clamped. If C106 is clamped
to ground. range switching in inhibited. Range switching
is inhibited in one of three ways: first, when common-
emitter switch Q103 is saturated; second, when the circuit
is in its most sensitive range (1 W to 10 W) and the analog
signal remains below +0.45 V dc; or third, when the
circuit is in its least sensitive range (1 kW to 10 kW) and
the analog signal remains above +-5 V dc.

c. Range-Switching Network. The range-switching
network consists of counter A104 and associated parts.
The network is essentially a two-stage binary counter
with input/output logic that permits the selection of a
specific relay driver under prescribed conditions. For con-
venience, the A104 stage with pins 1 through 6 is referred
to as counter stage A, while the Al04 stage with pins 8
through 13 is referred to as stage B. Either stage will
change state only when a positive-going pulse is applied to
its input terminal. Switching occurs only between adja-
cent ranges and can occur in either direction. Table 2-2
is a binary truth table for range selection. The input/
output logic functions required to obtain these combina-
tions are discussed in the subparagraphs that follow the
table. Upon initial turnon, the assembly can be in any
range. If required, automatic switching will then occur
until the proper range is reached. The following discus-
sion assumes that the circuit is in the range 2 state (10
W to 100 W) (A=1, B=0) and that the analog signal
exceeds +5 V dc.

2-6
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Table 2-2.   Autoranging Binary Truth Table

First. the high anal nal is applied to com-
101. A101 outputs a 1 that unclamps com-

emitter switch Q103. Capacitor C106 charges
toward +15 V dc, and the relaxation llator/pulse-

network stage generates a pulse. pulse causes
counter A104 stage A to change to a logic 0. Simultane-
ously. the high analog signal is applied to the base of
Q102. Q102 acts as a common-emitter switch, to output
a logic 0 that disables A103 (4-6) NAND gate and en-
ables A103 (8-10) NAND gate. The transition of the
counter A104 stage A (5) from logic 1 to 0 is applied to
A103 (9), which generates a positive-going step voltage.
The positive-going step voltage is applied tocounter A104
stage B (11). causing stage B output to change to a logic
1 state. The A=0, B=1 output from binary counter A IO4
is decoded as range 3 by NOR logic gate A102 (4-6).
Relay driver Q106 turns on to operate relay K3 in the
autoranging circuit and relay K403 in the range selector
status circuit. If the analog signal is now within the +0.45
to +5 V range, comparator A101 produces a logic 0,
capacitor C106 is discharged through saturated switch
Q103. and further range switching is inhibited. If, how-
ever, the analog signal is still above +5 V dc. capacitor
C106 remains unclamped. After approximately 300 ms,
the relaxation oscillator/pulse-forming network stage
produces another pulse at A104A (3). Thw low-to-high
transition causes A104A to change state. The code is now
A=1, B=1, which is decoded as range 4 by NOR gate
A102 ( 1-3). and relay driver Q105 is turned on. The
transition of counter stage A102 (1-3) is not coupled to
counter stage A104B because the logic 0 output of
NAND gate A103 (8-10) and the wired-OR connection
at the A103 (8-10) and A103 (4-6) junction is clamped
to the logic 0 state. NAND gate A103 (11-13) now
clamps capacitor C106 to ground and further switching
is inhibited.

2-20.  Auto-Zero Circuit (fig. FO-4).  The auto-zero

(2) For range switching to lower ranges, switch
Q102 is turned off. NAND gate A103 (8-10) is disabled
and NAND gate Al03 (4-6) is enabled. Comparator
A101 outputs a logic I, and range switching reverses
direction. If the range-switching function reaches range

I, NAND gate (A103 (1-3)
thereby preventing further ran
sured power exceeds the u

combinations in the automatic ranging feedback circuit
(subparagraph c above), relay drivers Q105 through
Q108 also select the appropriate range selector status
relay (K401 through K404) which operates to connect a
+28 V dc status signal to the applicable output pin of
connector J2 (pin J, S, E, or P).

e. Zener ted +5 V dc Power Com-
mon-base transistor Q101 with zener di 01 and
associated components comprise a series-regulated power
supply. It supplies +5 V dc for the ttl logic on the compa-
rator and trigger pulse logic pcb and the counter decoder
pcb. Stage Q101 acts as the variable impedance in series
with load fluctuations, while zener diode CR101 and re-
sistor R102 provide the reference voltage.

circuit includes relay K405 (fig. FO-4, sh 1), pin diode
switch S402, comparator AR201 (fig. FO-4, sh 2), relay
K205, fet stage Q201, and associated parts. Comparator
AR201 continuously samples the analog signal output
level at pin M of connector J2 (fig. FO-4, sh 1) and
compares this level with ground. When METER ZERO
switch S4 at transmitter power monitor panel 14A27 is
pressed, the control line at pin K of J2 is grounded, and
relay K405 (fig. FO-4, sh 1) is energized. Normally open
contacts 7 and 8 close to connect ground to pin I of relay
K205 (fig. FO-4, sh 2). Since pin 2 of K205 is connected
to + 15 V dc. this relay is energized, and capacitor C204
charges to the output level of the comparator through
K205 contacts 3 and 4. High impedance fet stage Q201
couples this degenerative sample back to the dc amplifier
input. When relay K205 is restored, capacitor C204 re-
tains the charge which provides the degenerative feed-
back to produce the correct output voltage level for the
measured power level.

2 - 7
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2-21.  Duel 15 V DC Power Supply PS401.  Dual 

2-22.  +28 V DC Power Supply PS401.  The +28 V 

2-23.  Transmitter Power monitor Panel 14A27 Cir-

2-24.  Autoranging Indicator Circuits (fig. FO-4).

Table 2-3 Meter Range Circuit Data

FO-4, sh 2) which connect +28 V dc to the lamps and.
also. ttl logic return to the applicable pin on connector J3,
The +26 V dc that operates a particular relay in the
FEED POWER METER RANGE indicator circuit is
automatically selected by the autoranging circuit in feed
power monitor HTA-3A9 (para 2-19). Relay operating
voltages for the PA1 and PA2 METER RANGE indica-
tor circuits arc provided by range selection circuits in low
or high power amplifier units 31 and 32. The relationship
between the input connector pins, the relays, the indica-
tors, and the output connector pins for each of the four
power range arc provided in table 2-3.
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Table 2-3  Meter Range Circuit Data-Continued

2-23.  Food and power Amplifier Metering Circuits
). The metering circuits for feed. power

I. and power amplifier no. 2 display the
power derived from each of the power sens-
he PA1 POWER and PA2 POWER meter-

ing circuits are iderrtical. The FEED POWER metering
circuit is essentially the same. except the meter includes
high and low limit settings. FEED POWER meter M2 is
a scaled assembly that contains a meter, light emitting
diodes. photo detectors, amplifiers and relays. Two light
emitting diodes and two photo diodes are used to detect
low and high limits of the meter pointer movement. The

*ition of each light emitting diode and photo diode
&txtor is controlled by a knob on the front of the meter.

The output of each photo
transistor amplifier which
meter pointer reaches either limit, a re
signal occurs at pins W or X of con
relay cbrcuits obtain ac operatin
pins J5-A and JS-B via circ
filters FLI and FL2. In addit
meters on transmitter power
analog signals are routed to connector 13. Current-
limiting resistors, including a series potent’
included in each analog input and outp
ionship between the input connector pins. the calibrating
potentiometer for the output analog signal. and the out-
put pins for the analog signals are tabulated in table 2-4.

Table 2-4 Analog Signal Data

2-26.  Meter Zeroing and Power Shutdown Circuits
The meter zeroing and power shut-

down circuits cons’ist of momentary pushbutton switches
that send a contact-closure signal to applicable circuits
external to transmitter power monitor panel 14A27.
When pressed, METER ZERO switch S4 shorts pins K
and U of connector J2 which are connected to the feed
power monitor HTA-3A8 auto-zero circuit (para 2-20).
Pins K and U of the feed power monitor are connected
through interface cabling to pins K and U on transmitter
power monitor panel. This energizes K405. The FEED
POWER SHUT DOWN. PA2 POWERSHUT DOWN,

and PAI POWER SHUT DOWN switches (S3. S2 and
S1, respectively) are interlocked so that power amplifier
no. I or power amplifier no. 2 can be shut down indepen-
dently by pressing Sl or S2, or shut down simultaneously
by pressing FEED POWER SHUT DOWN switch S3.
Pressing PAI POWER SHUT DOWN switch Sl inter-
rupts contmuity a pins s and u of connector 54. Similarly,
continuity at pins r and p is interrupted when PA2 POW-
ER SHUT DOWN switch S2 is pressed. Continuity at
both sets of pins is interrupted when FEED POWER
SHUT DOWN switch S3 is pressed.

2-9 (2-10 blank)
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3-1  General.  This chapter contains troubleshooting

3-2.  Voltage and Resistance Measurements.  The

3-3.  Waveform.  The waveform data required to per-

3-4.  Tools and Equipment.  Tools and test equip-
ment required for maintenance are listed in table 3-1. 

Table 3-1  Tools and Test Equipment Required for Maintenance
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Table 3-1.  Tools and Test equipment Required for Maintenance-Continued

3-5.  General Troubleshooting Instructions.  This

surements are useful in isolating a defective component
or stage.

(1) Checking signal voltages within an operating
module is in most cases, an effective way of troubleshoot-
ing a module. Signal voltages can be checked using a
voltmeter or oscilloscope.

(2) Peak-to-peak voltages of pulse and square
waves can be measured with an oscilloscope.

tance Measurments. In-circuit
checking of components should be carried out as much as
possible. Most components can be checked for open or
shorted conditions, using the allocated multimeter. Use
the RX100 or RX10K scale when there is possibility of
damaging the components. Loss of signal or supply volt-
age in a module may be caused by shorts, poor connec-
tions at plugs, broken wires, etc. Continuity checks using
the allocated multimeter will usually indicate the source
of trouble: use the appropriate schematic diagram and
interconnecting diagram for guidance. In-circuit resist-
ance checking will usually provide adequate indication of

(3) When measuring voltages, use the test points
provided. rather than break the conformal coating to get
to connections.

a faulty transistor or diode. With diodes of type IN649
or similar. place the black (-) lead of multimeter on the
cathode, and red (+) on the anode; the meter should
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(1) use low watta temperat
thermal (

prevent damage to heat-sensitive com
such as semiconductors, glass bead capacitors.
and insulating materials.

(2) Use appropriate tips and per-
form the solderin ickly to avoid
applying long periods of excessive heat during
soldering and unsoldering on printed circuit
boards covered with conformal coating.

(3) Do not use transformer-type solder guns.
(4) Check the condition of soldering tips. Do not

allow oxidation scale to accumulate on the tip.
Maintain a bright, thin. but continuous tinned
tip surface.

(5) Use a 60/40 type solder for tinning and gene-
ral use. Use a low-melting point 63/37 type
solder on printed circuit boards and when sol-
dering heat-sensitive components.

(6) Remove excess flux. grease, or oil from the
soldering points, using ethyl or isopropyl alco-
hol.

(7) Remove the conformal coating from the joint
to be soldered with a broad bladed knife or
soldering iron.

(8) Use a heated copper braid to absorb the
melted solder when unsoldering. Avoid using
a solder sucker to remove the solder from
printed circuit boards; this method may dam-
age the joint and/or the printed circuit board.

(9) Avoid excessive temperature to prevent unre-
liable joints and damage to parts. Use heat
sinks such as longnose pliers, to protect the
components.

(10) Allow the solder to cool at room temperature.
Do not use liquids to cool a soldered connec-
tion.

chassis mounted components. For replacement of compo-
nents mounted on printed circuit ‘boards, refer to
support maintenance instructions, chapter 4.

(1) Tag electrical wires connected to component
for identification. Unsolder leads from com-
ponent by followin approved unsoldering
procedures (para 3-

(2) Remove component
(3) Check and clean all replacement component

leads prior to soldering, regardless of visual
appearance.

(4) Observe the polarity of replacement diodes.
and electrolytic and tantalum capacitors.

(5) Position the replacement component in the
same place as the removal component. Do not
mount components on top of other compo-
nents. Position the replacement components
so that any identification mark, such as part
number, symbol, value, etc., is readily visible.

(6) When components are mounted on standoff
terminals, allow sufficient slack in the compo-
nent leads to allow for vibration and tempera-
ture changes.

(7) When wires are attached to terminals,
sufficient insulation should be stripped off the
wire to avoid contact between the insulation
and the solder connection. Use proper strip
ping tools to avoid nicking, damaging or
breaking wires.

(8) The ends of wires soldered to terminals should
be wrapped around the terminals 1/2 to 3/4
turn (wires larger than 26 AWG) or 3/4 to
1-1/2 turns (wires smaller than 26 AWG).
Ail portions of standard wire and components
leads that will be soldered should be properly
tinned before attachment.

(9) Use the correct type of insulated, heat-
shrinkable sleeving when replacing a circuit
breaker. Use a thermogun for shrinking the
sleeving.
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a. Component Replacement Procedure.  Componenent

Tag and disconnect cable to faulty connector.
Remove screws, washers, and nuts securing
connector to panel.
Remove connector.
Clean all wires of solder and ensure that the
wires are properly stripped.
Fill the pin cups on the replacement connector
with a small amount of solder.
Identify wires by tag and insert and solder
wire ends into the pin cups.
Allow solder to cool, pull the wire to ensure
that it is solidly attached, then slide the insu-
lating sleeve over the solder connection so that
the sleeve fits snugly against the connector.

center conductor.
(4) Fold back the braid wires, trim to the proper

length, and fold over the cable.
(5) Cut back the dielectric to the correct length

so that the contact pin fits snugly against the
center conductor.
Solder the contact pin to the center conductor
through the opening in the contact pin.
Insert the cable end with the soldered contact
into the connector body.
Ensure that the contact pin is properly seated
in the connector body. Tighten the nut.

In a plug, the end of the contact pin should
be flush with the insulator. in a jack, there
should be a clearance of 0.10 inch between
the end of the contact and the top of the
insulator.

(6)

(7)

(8)

SECTION II.  TROUBLESHOOTING OF TRANSMITTER
POWER MONITOR PANEL 14A27

3-7.  General.  This section contains preliminary por-

3 - 8   T o o l  E q u i p m e n t  a n d  M a t e r i a l
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Table 3-2.  Test Equipment Required for Transmitter Power Monitor Panel 14A27 Maintenance

3-9.  Fabrication of Power Shutdown Inhibit Jumpers.
This paragraph contains crimping tool adjustment

procedures and fabrication of power shutdown inhibit
jumpers required for troubleshooting.

a. Insulation Crimping Adjustment (fig. 3-2). To ad-
just crimping tool 46223-SH, proceed as follows:

(1) Set insulation crimping adjustment pins in the
3 (loose) position (part A, fig. 3-1).

(2) Place a tape pin in the crimping tool (part B,
fig. 3-1) and insert an unstripped wire into
insulation grip part of taper pin sleeve.

(3) Crimp taper pin and remove from tool.
(4) Bend wire back and forth one time. If wire

pulls out, insert pins in the 2 (med
tion. Crimp another pin and chec

ium)
k. If

posi-
wire

pulls out again, use the I (tight) position.
6. Terminal Locator Adjustment (fig. 3-P). To adjust

the terminal locator proceed as follows:
(1) Remove screw (part B, fig. 3-l).
(2) Set locator as shown to orient tool for crim-

(3) Install and tighten screws.
c. Crimping Procedure (fig. 3-l). To use crimping

tool 46223-SH proceed as follows:
(1) Open tool handles (part A, fig. 3-1) and place

taper pin in dies with tip of pin through loca-
tor (part B).

(2) Hold taper pin in place and squeeze tool
handles until dies close on pin just enough to
hold pin in place.

(3) Insert stripped wire in taper pin.
(4) Holding wire in place, squeeze handles until

ratchet releases.
(5) Remove crimped taper pin from tool.

d. Jumper Fabrication (fig. 3-2). To fabricate the
power shutdown inhibit jumpers shown in figure 3-2,
proceed as follows:

(1) Cut two lengths of electrical wire MIL-W-
16878/1 B-20 at 6 and 12 inches each.

(2) Strip 3/16 inch of insulation from each of the
four wire ends.

(3) Install electrical contact 42575-3 on each
stripped wire end, using crimping tool 46223-
SH (fig. 3-l).
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EL5895-912-34-TM-6

Figure 3-1.  Crimping tool 46223-SH.
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EL5895-912-34-TM-7
Figure 3-2 Power shutdown inhibit jumper. fabrication diagram.

3-10.  Test connections and Conditions (fig. 3-3).

To avoid shock hazard, do not touch the
chassis. ground bar. or
while performing these

another receptacle
procedures.

table 3-3.
a. Initial Preparations. Prior to troubleshooting the
smitter power monitor equipment, inform operations
onnel that maintenance is to be performed. Instruct

rations personnel to establish the manual mode of
peration for the transmit interfacility link amplifiers

8A12, 8A13 and power amplifier circuits units 31, 32
and to monitor uplink levels on power amplifier meters 1
and 2. Refer to TM- 11-5895-898-12 and TM 11-5895-
899-12 for illustrations depicting the equipment involved.

b. Inhibiting PA1 Power Dis-
connecting the interface connector plug that mates with
transmitter power monitor panel 14A27 connector recep-
tacle J4 normally shuts down both power amplifiers. To
prevent shutdown, perform the following jumpering pro-
cedures at signal interconnecting box 21A1, using the
6-inch power shutdown inhibit jumper and insertion tool.
Make jumper connections carefully and exactly as specified.
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CAUTION

(3) Carefully remove insertion tool from termi-
nal.

3-11.  Initial Control Settings.
a.  On precision power supply, set controls as follows:

(4) Repeat procedure by inserting other end of
12-inch jumper into a vacant receptacle of 1AB
on terminal board 21A1TB9.

c. Inhibiting PA2 (fig. 3-4). Perform
the following jumperin g the 6-inch power
shutdown inhibit jumper and insertion tool (fig. 3-4).
Observe same warning and cautions as in preceding steps
3-10b(1) through b(4).

(1) Insert taper pin terminal connected to 6-inch
jumper into a vacant receptacle of 1NP on
terminal board 21A1TB7.

(2) Insert other end of 6-inch jumper into a va-
cant receptacle of 1RS on terminal board
21A1TB7.

The connector plug that mates with trans-
mitter power monitor panel 14A27 connec-
tor receptacle J4 can now be disconnected
without shutting down the uplink power.

d . toring PA1 and PA2 Power Shutdown Circuits
(fig. 3-5). After completing repair and test of transmitter
power monitor panel 14A27, PA1 and PA2 shutdown
circuits must be restored to an operative condition. To
restore the shutdown circuits to operation, use extraction
tool (fig. 3-5) and proceed as follows:

To avoid shock hazard, do not touch the
chassis. ground bar, or another receptacle
while performing these procedures.

3-21.  Troubleshooting Procedure (fig. 3-3, 3-7, 3-
8, FO-6).

(1)

(2)

(3)

Reconnect the mating connector plug to
transmitter power monitor panel 14A27 re-
ceptacle J4.
Place tip of extraction tool between the two
shoulders on taper pin terminal (A).
Pull trigger and carefully remove taper pin
terminal and 6-inch inhibit jumper from re-
ceptacle in receptacle housing.
Repeat steps 2 and 3 for removal of the 12-
inch inhibit jumper.

e. I Test
monitor panel

Prepare transmitter power
14A2 roublehooting as follows:

) Loosen four screws on transmitter power
monitor front panel and pull chassis outward
until slides lock.

Control Position
POWER ON
POLARITY PLUS
VOLTAGE UNIT/STEP ZERO
ZERO/USE ZERO
ZERO ADJ Adjust for 0 V dc

ZERO/USE

indication on
galvanometer
meter.

USE

b. On multifunction meter, set controls as follows:

Control
LINE SWITCH
FUNCTION
RANGE.
CONTROL
TRIGGER

Position
on (up) position
OHMS
AUTO
LOCAL
INT

c. On transmitter power monitor panel 14A27, set
the power switch to the ON position.

a. Perform the necessary troubleshooting procedures
in table 3-3 as specified by sympton/probable cause chart
(subparagraph b below). Use the transmitter power moni-
tor panel schematic (fig. FO-6) as an aid in performing
the troubleshooting procedures. Perform wiring continui-
ty checks, if required, using the multifunction meter. For
test point and part locations refer to figures 3-3, 3-7, and
3-8.

b. Perform the necessary troubleshooting procedures
in table 3-3 as specified by the symptom/probable cause
listing below.

Symptom
Power ON-OFF switch ON.

FEED POWER meter
indicates abnormal

Probable cause
FEED POWER meter M2 out of

calibration. A1R1, A1R2,
or R23 out of tolerance.
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Indicator DS8 lamp defective.
Relay K5 or diode A2CR5
defective. Perform step 8.

PA1 POWER METER RANGE
1KW-10W indicator does
not light and meter
indication is normal.

Indicator DS5 lamp defective.
Relay K8 or diodes A2CR8

PA2 POWER meter indicates
abnormal reading.

defective. Perform step 10.

Indicator DS7 lamp defective.
Relay K6 or diode A2CR6
defective. Perform step 12.

PA2 POWER METER RANGE
1W-10W indicator does not
light and meter indication
is normal.

PA2 POWER METER RANGE
Feed power METER ZERO switch S4

10W- 1OOW indicator does
defective. Perform step 14.

Feed power meter SHUTDOWN
switch S3 defective. Per-
form steps 15 and 16.

2A1 POWER meter M2 out of
calibration. A1R9 A1R10.
or R22 out of tolerance.
Perform steps 17 and 18.

Indicator DS2 lamp defective.
Relay K3 or diode A2CR3
defective. Perform steps
19 and 20.

not light and meter
indication is normal.

PA2 POWER METER RANGE
100W-1KW indicator does
not light and meter
indication is normal.

PA2 POWER METER RANGE
1KW- 10KW indicator does
not light and meter
indication is normal.

PA1 POWER SHUTD0WN

Indicator DS4 lamp defective.
Relay K1 or diode A2CR1
defective. Perform steps

indication abnormal.

PA2 POWER SHUTDOWN
21 and 22. indication abnormal.

Indicator DS3 lamp defective.
Relay K2 or diode A2CR2.
defective. Perform steps
25 and 26.

PA2 POWER meter M3 out of cali-
bration. A1R5. A1R6 or R21
out of tolerance. Perform
steps 27 and 28.

Indicator DS10 lamp defective.
Relay K15 or diode ,A2CR15
defective. Perform steps
29 and 30.

Indicator DS12 lamp defective.
Relay K13 or diode A2CR13
defective. Perform steps
31 and 32.

Indicator DS9 lamp defective.
Relay K16 or diode A2CR16
defective. Perform steps
33 and 34.

Indicator DS11 lamp defective.
Relay K14 or diode A2CR14
defective. Perform steps
35 and 36.

PA1 POWER SHUTDOWN witch
S1 defective. Perform
step 37.

PA2 POWER SHUTDOWN switch S2
defective. Perform step 38.
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Table 3-3.  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure
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Table 3-3.  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure-Continued

3 - 1 1



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued
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Table 3-3  Transmitter Power Monitor Panel 14A27 troubleshooting Procedure - Continued
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Table 3-3  Transmitter power monitor Panel 14A27 Troubleshooting Procedure - Continued

3-14



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued
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Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued
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Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued
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Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued

3 - 1 8



TM11-5895-912-35/NAVELEX0967-LP-546-6390/TO31R5-2G-212

Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure

3 - 1 9



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

Table 3-3  Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure
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EL5895-912-34-TM-39

Figure 3-3  Transmitter power monitor panel 14A27 assembly diagram.
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E L 5 8 9 5 - 9 1 2 - 3 4 - T M - 8

Figure 3-4.  Insertion tool.
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EL5895-912-34-TM-9

Figure 3-5.  Extraction tool 91012-1.
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EL5895-912-34-TM-10

Figure 3-6.  Transmitter power monitor panel 14A27, troubleshooting, test setup diagram.
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EL5895-912-34-TM-11

Figure 3-7.  Resistor assembly 14A27A1, parts location.
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EL5895-912-34-TM-12

Figure 3-6.  Diode semi-conductor device assembly 14A27a2, parts location.
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SECTION III.  MAINTENANCE OF TRANSMITTER

POWER MONITOR PANEL 14A27

3-14.  FEED POWER Meter M2 Removal and Repla-

M2. perform the following steps
panel of transmitter power monitor panel
set power ON-OFF circuit breaker to

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag for identification and unsolder electrical
wires from rear of FEED POWER meter M2.

e. Remove four nuts and washers which secure
FEED POWER meter M2 to chassis.

f. Remove FEED POWER meter M2 from the front

3-16.  Front Panel Calibration Potentiometers R21,

front pane! of the chassis so that meter mounting
studs pass through the two mounting holes.

h. Secure FEED POWER meter to chassis with four
nuts and washers.

i. Identify and solder tagged electrical wires to ter-
minals on rear of FEED POWER meter M2.

j. Adjust FEED POWER meter M2 as directed in
paragraph 3-28.

k. Perform testing procedures described in section

3-15.  PA1 or PA2 POWER Meter M1 or M3 Removal

b. Loosen four screws on transmitter power monitor
front pane! and pull chassis outward until slides

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag for identification and unsolder two electrical
wires from rear of PA1 or PA2 POWER meter

g. Position replacement meter on rear of front panel
and install mounting screws which secure meter to
chassis.
Identify and solder tagged electrical wires to ter-
minals on rear of PA1 or PA2 POWER meter Ml
or M3.

i.   Adjust PA! or PA2 POWER meter M1 or M3 as
directed in paragraph 3-28.

j. Perform testing procedures described in section
IV of this chapter.

potentiometers R21, R22, or R23, perform the following
steps:

a. On front panel of transmitter power monitor pane!
14A27, set power ON-OFF circuit breaker to
OFF.

b. Loosen four screws on transmitter power monitor
front pane! and pull chassis outward until slides
lock.

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag for identification and unsolder electrical
wires from defective potentiometer.

e. On bottom of chassis, loosen two countersunk
screws, washers and nuts which secure the calibra-
tion potentiometer mounting bracket to the chas-
sis.

f. Remove nut and washer which secures defective
calibration potentiometer to the mounting brack-
et.

g. Remove defective calibration potentiometer and
discard.

h. Install replacement potentiometer and secure to
mounting bracket with nut and washer.

i. Secure mounting bracket to chassis with two
countersunk screws, washers and nuts.

j. Identify and solder tagged electrical wires on rear
of replacement potentiometer.

k. Perform testing procedures described in section

3-17.  Chassis Mounted Potentiometers R9, R10 or
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a.

b.

C.

d.

e.

f.

g.

h.

i.

j.

EL5895-912-34-TM-13

Figure 3-9. Transmitter power monitor panel 14A27, front panel, rear view.

On front panel of transmitter power monitor panel
14A27. set power ON-OFF circuit breaker to
OFF.
Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.
Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.
Tag and disconnect electrical wires from termi-
nals on defective potentiometer.
Remove locknut, nut and washer from defective
potentiometer.
Remove defective potentiometer from bottom of
chassis and discard.
Install replacement potentiometer through
mounting hole in bottom of chassis.
Secure potentiometer with washer, nut, and lock-
nut.
Identify and connect tagged electrical wires to
terminals of replacement potentiometer.
Perform testing procedures described in section
IV of this chapter.

move and replace indicator assemblies DS1 through
DS12 are as follows:

a. On front panel of transmitter power monitor panel
14A27, set power ON-OFF circuit breaker to
OFF.

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag and remove electrical wires from terminals A,
B, and C on rear of indicator assembly.

e. On front panel, pull indicator assembly lens for-
ward and remove from housing.

f. Rotate mounting screw inside housing.
g. Remove indicator assembly from front of front

panel.
h. Insert replacement indicator assembly into front

of front panel.
i. Rotate mounting screw securing indicator assem-

bly to front panel.
je

Insert indicator assembly lens into housing.
k. Identify and replace tagged electrical wires on

rear of indicator assembly.
3-18.  Indicator Assemblies DS1 through DS12 Re-
moval and replacement (fig. 3-3).  Procedures to re- 
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3-19.  Switches S1 through S4 Removal and Repla-

b. Loosen four screws on transmitter Rower monitor
front panel and pull chassis outward until slides
l o c k .  

c. Remove eight twistlock
the top cover to chassis

d. Tag and disconnect wires from
ctive switch.

fastener studs that secure
and remove cover.

terminals on defe-

e. Remove nut and washers from defective switch.
defective switch from rear of and dis-f.  Slide

card.
g. Insert replacement switch into rear of front panel.
h. Replace nut and washers making sure that protec-

tive shield is in place on switch S1, S2, or S3.
i. Identify and connect tagged wires to replacement

switch.
j. Perform testing procedures described in section

IV of this chapter.
3-20.  Filters FL1 and FL2 Removal and Replace-

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag and disconnect electrical wires from terminal
at each end of filter.

e. Remove nut and lockwasher which secures filter
to filter mounting bracket.

f. Remove filter from mounting bracket and discard.
g. Insert replacement filter in mounting bracket and

secure with nut and lockwasher.
h. Identify and connect

at each end of filter.
electrical wires to terminal

i. Perform testing procedures described in section
IV of this chapter.

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d.  Remove two nuts and washers that secure the
relay in its socket.

Do not remove threaded spacer, washers or
machine screw that secure the relay socket
to the chassis.

e. Remove relay from socket and discard.
f. Insert replacement relay into socket and secure

with two nuts and washers.
g. Perform testing procedures described in section

IV of this chapter.
3-22 Relay Sockets K1 through K8 and K13
through
To remove an
through K8 or K13 through K16, perform the following
steps:

a. On front panel of transmitter power monitor panel
14A27, set power ON-OFF circuit breaker to
OFF.

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

c. Remove eight twist lock fastener studs that secure
the top cover to chassis and remove cover.

d. Remove relay from sockets K1 through K8 or
from sockets K13 through K16 as described in

paragraph 3-21.
e. Tag and unsolder electrical wires from bottom of

socket.
f. Remove two screws, washers and nuts from socket

and remove socket.
g. Secure replacement socket with two screws, wash-

ers and nuts.
i. Identify and solder tagged electrical wires to ter-

minals on socket.
i. Replace relay in socket, secure with two nuts and

washers, and perform testing procedures de-
scribed in section IV of this chapter.3-21.  Relays K1 through K8 and K13 through K16

3-23.  Multipin Connectors J3 or J4 Removal and

3-29
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e. Tag wires for identification. Remove pins from
connector J3 or J4 with extraction tool

S24256R20.
f. Remove connector and discard.

Identify wires with connector pins by tag and in-
sert into connector J3 or J4 using insertion tool
MS24256A20.

3-26.  CB1 Removal and Replacement (fig. 3-3).

h. Insert connector
rear panel with

into
four

mounting hole securing to
screws, washers and nuts.

i. Perform testing procedures
IV of this chapter.

described in section

3-24.  solder Contact Connectors J1, J2, and J5 Re-

a. On front panel of transmitter power monitor panel
14A27. set power ON-OFF circuit breaker to
OFF.

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

c. Remove eight
the top cover

twistlock
to chassis

fastener studs that
and remove cover.

secure

d. Remove the four screws, washers and nuts secur-
ing connector to rear panel and pull connector
from mounting hole.

3-27.  A1 or A2 terminal Boards Removal and Re-

e. Tag for
wires.

identification and unsolder electrical

f. Remove and replace connector J1, J2, or J5.
g. Identify and solder tagged electrical wires.
h. Install connector into rear panel mounting

securing with four screws, washers, and
hole

nuts.
i. Perform testing procedures described in section

IV of this chapter.
3-25.  TB1 and TB2 Removal and Replacement (fig.

a. On front panel of transmitter power monitor panel
14A27, set power ON-OFF circuit breaker to
OFF.

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

b. Loosen four screws on transmitter power monitor
front panel and pull chassis outward until slides
lock.

c. Remove eight twistlock fastener studs that secure
the top cover to chassis and remove cover.

d. Tag and unsolder four wires from rear of CB1.
e. On front panel, loosen CB1 nut and washer.
f.  Remove CB1 from rear of front panel.
g. Insert replacement from rear of front panel and

tighten washer and nut.
h. Identify and solder tagged electrical wires.
i. Perform testing procedures described in section

IV of this chapter.

c. Remove eight twistlock fastener studs that sec
the top cover to chassis and remove cover.

d. Tag and unsolder wires from terminal boards Al
or A2.

e. Remove six screws, washers and nuts from termi-
nal board A1 or A2.

f. Replace terminal board Al or A2 and secure with
six screws, washers and nuts.

g. Identify and solder tagged electrical wires to the
terminals.

3-30
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3-28.  FEED PA1 and PA2 POWER Meters Adjust-

(1) On front panel of transmitter power monitor
panel 14A27, set power ON-OFF circuit
breaker to OFF.

(2) Loosen four screws on transmitter power
monitor front panel and pull chassis outward
until slides lock.

(3) Remove eight twistlock fastener studs that se-
cure the top cover to chassis and remove cov-
er.

Disconnecting the plug from J4 can cause
a system shutdown. Before disconnecting
the plug, jumper the signal at interconnect-
ing box 21A1 as described in paragraphs
3-10b and 3-10c.

(4) Disconnect connector plugs from receptacle
connectors J2 and J3 when adjusting FEED
POWER meter. Disconnect connector plug
from connector receptacle J4 when adjusting
PA! or PA2 POWER meters.

(5) Connect black mini-test clip to negative (-)
SENSE OUTPUT terminal on precision pow-
er supply.

a. Test Equipment. Test equipment required for the
adjustment is as follows:

Common name Mfr. Part No.
Power Supply, Precision Electronic Development 2902
Test Lead, Banana Plug Pomona 3782-36-R

to Mini Test Clip
Test Lead, Banana Plug Pomona 3782-36-R

to Mini Test Clip

b. Connections and Conditions Meter adjustments
arc accomplished with the transmitter power monitor
panel in the rack. Prepare the equipment for adjustment

d. Adjustment Procedure (figs. 3-6, FO-6). Prepare
test connections for the adjustment procedures as follows:
(Refer to figures 3-6 and FO-6, sheet 1 for test connec-
tions.)

(1) Connect black mini-test clip lead (neg) from
precision power supply to test points as fol-
lows:

Test point Location
M2-B FEED POWER meter M2
M1 negative terminal PA1 POWER meter M1
M3 negative terminal PA2 POWER meter M3

(2) Connect red mini-test clip lead (pos) from
precision power supply to test points:

Prior to performing the following adjust-
ment on the FEED POWER meter, adjust
the meter zero controls for an indication of
zero on the upper scale with the precision
power supply set for zero output.

(3) Set precision power supply for 2.5 V dc.
(4) On front panel adjust meter calibration poten-

tiometer R23 (FEED CALIB ADJ), R22
(PA1 CALIB ADJ), or R21 (PA2 CALIB
ADJ) for a pointer reading of 5 on the upper
scale of the associated panel meter.

(5) Set precision power supply to 5 V dc.
(6) The meter pointer should indicate 10 on the

meter scale. If it does not, readjust meter cali-
bration potentiometer for a meter pointer

3 - 3 1
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3-29. General. This section contains the procedures all
necessary for performance testing of transmitter power
monitor panel 14A27 after replacement of parts following
the troubleshooting procedures. Each of the preliminary
procedures and the performance test must be performed
in the given sequence. Preliminary procedures consist of
obtaining the listed test equipment, making the pre-
scribed test connections, and initially setting the equip-
mcnt controls to the specified settings. These settings. and

conditions. If the test procedures result in the transmitt
power monitor panel meeting all performance standar
specified in the performance test, the equipment can
returned to service.
3-30.  Test Equipment. Table 3-4 lists the test equip- 
ment required for performance testing of the transmitter
power monitor panel.

Table 3-4 lest Equipment Required for Testing of Transmitter Power Monitor Panel 14A27

3-31. Test Connections and Conditions. Testing
of the transmitter power monitor panel 14A27 is accom-
plishcd in the electrical equipment rack. Prior to perform-
ing testing procedures. prepare the transmitter power
monitor panel and test equipment as follows:

a. Transmitter Power Monitor Panel 14A27 Initial
Setup.

(1) Loosen four screws on transmitter power
monitor front panel and pull chassis outward
until slides lock.

b.

 subsequent settings given in the performance tes
table, must be made carefully to ensure accurate tes

(2) Remove eight twist lock fastener studs that
secure the top cover to chassis and remove
cover.

Test Equipment Initial Setup.
(1) Connect black test probe to black output ter-

minal on precision power supply.
(2) Connect red test probe to red output terminal

on precision power supply.

3-32
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3-32.  Initial Control Settings

3-33.  Performance Test Procedure (fig. 3-10).
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Table 3-5.  Transmitter Power Monitor Panel 14A27 Performance Test
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Table 3-5  Transmitter Power Monitor Panel 14A27 Performance Test - Continued
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EL5895-912-34-TM-14

Figure 3-10.  transmitter power monitor panel 14A27 performance test, test setup diagram.
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3-34. General. This section contains preliminary pro-
ccdures and offline troubleshooting procedures for local-
izing a fault to a component of feed power monitor HTA-
3A9 after referral by organizational maintenance. Pre-
liminary procedures consist of obtaining the listed test
equipment, making the prescribed test connections. and
initially setting equipment controls to specified settings.
These settings and all subsequent settings given in the

Table 3-6 Test Equipment Required for Feed Power Monitor HTA-3A9 Maintenance

3-37

troubleshooting charts must be made carefully to ensure
accurate test results. When a troubleshooting procedure
specifies replacement of adjustment of a malfunctioning
component, refer to section VI in this chapter.
3-35.  Test Equipment and materials. Table 3-6
lists the test equipment required for feed power monitor
troubleshooting.
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3-36.  Test Connections and Conditions (fig. 3-11)

Connect shf signal generator, adapter, thermoel-
ectric mount No. 1, and microwave power meter

o. 1 to directional coupler.
Connect adapter on directional coupler to J1 on
feed power monitor.
On shf signal generator, adjust OUTPUT AT-
TEN for -10 dBm as indicated on microwave pow-
er meter No. 1.
Connect fabricated ac line cord to connector J3

3-37.  Initial Control Settings. Prepare feed power
monitor HTA-3A9 and test equipment for troubleshoot-
ing as follows:

a. Fed Power r -3A9 Initial Setup.
On front panel of feed power monitor HTA-
3A9. set POWER ON switch to off (down)
position.
Loosen and remove nine screws and washers
from bottom and seven screws and washers
from the front panel of the Feed power moni-
tor.
Remove cover and arrange feed power moni-
tor and test equipment for convenient access
to test connections.
Remove three screws on power head mounting
bracket.
Disassemble connection between switch S402
and power sensor A401.
Remove two screws with washers from top of
switch S402.
Disassemble connection between switch S402
and pin attenuator AT401.

(1) On shf signal generator, set operating controls
to the following positions:

Control Position
OUTPUT ATTEN FULL CW
LINE ON
MODSELECTOR CW
FREQUENCY CONTROL 8.2 GHz
POWER SET METER ZERO
OUTPUT ATTEN 0 dBm

(2) Set microwave power meter No. 1 POWER
LINE pushbutton to OFF.

(3) Connect thermoelectric mount No. 1 to mi-
crowave power meter No. I (fig. 3-l1).

(4) Set microwave power meter
LINE pushbutton to ON.

(5) Press lowest RANGE button on microwave
power meter No. 1.

(6) Determine effective efficiency at 8.2 GHz
from graph on thermoelectric mount No. 1
and set EFF control to the value obtained.

(7) Zero microwave power meter No. 1 using
METER ZERO control.

(8) Press microwave power meter No. 1 RANGE
button to select 1 rnW 0 dBm scale.

(9) Set microwave power meter No. 2 POWER
LINE pushbutton to OFF.

(10) Connect thermoelectric mount No. 2 to mi-
crowave power meter No. 2 (fig. 3-11).

(11) Set microwave power meter No. 2 POWER
LINE pushbutton to ON.

(12) Press lowest RANGE button on microwave
power meter No. 2.

(13) Determine effective efficiency from graph on
thermoelectric mount No. 2 and set EFF con-
trol to the value obtained.

(14) Zero microwave power meter No. 2 using
METER ZERO control.

(15) Press microwave power meter No. 2 RANGE
to select 1 mW 0 dBm scale.

c. Multifunction Meter. Set LINE switch to on (up)
position and press following switches:

Switch Position
FUNCTION DC
RANGE AUTO
CONTROL LOCAL
TRIGGER INT

d. Volt-Ohm-Milliammeter. Set
ohm-milliammeter (vom) as follows:

controls

Control
FUNCTION
RANGE

Position
+DC
50 V

on volt-

3-38.  Troubleshooting Procedure (figs. FO-4, FO-
7). Perform the necessary troubleshooting procedures in
table 3-7 as specified by symptom/probable cause listing
below. Use the feed power monitor HTA-3A9 schematic
(fig. FO-4) and assembly diagram (fig. FO-7) as aids in
performing the troubleshooting procedures. After the
faulty item has been replaced, perform the testing proce-
dures in section VII of this chapter. Upon satisfactory
completion of the performance test, the feed power moni-
tor can be returned to service.

3 - 3 8
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Figure 3-11.  Feed power monitor HTA-3A9, troubleshooting test setup diagram.
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funtion meter at output
of power supply PS401
indication is abnormal.

POWER ON switch set to on
(up) position and POWER
ON indicator lit. multi-
function meter at output
of power supply PS402
indication is abnormal.

POWER ON switch to on (up)
position. Indication at

Power supply PS401 is defec-
tive. Perform steps 1 and
2.

Power supply PS402 is defec-
tive. Perform step 3.

Pin attenuator AT401 ATTEN
ADJUST potentiometer R403.

output of pin attenuator
AT401 is abnormal.

POWER ON switch to on (up)
position. Indication at
output of switch S402 is
abnormal.

POWER ON switch to on (up)
position. Indication at
output of power sensor
A401 is abnormal.

POWER ON switch to on (up)
position. Indication at
output of dc amplifier
assembly Al is abnormal.

Perform steps 4 and 5.
Switch S402. relay K405. or

resistor R405 defective.
Perform step 7.

Power sensor A401 is defec-
tive. Perform step 9.

Dc amplifier assembly Al is
defective. Perform step 9.

Table 3-7 Feed Power Monitor HTA-3A9 Troubleshooting Procedure
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Table 3-7  Feed Power Monitor HTA-3A9 Troubleshooting Procedure - Continued
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Table 3-7  Feed Power Monitor HTA-3A9 Troubleshooting Procedure - Continued
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3-39.  General.  This section provides instructions for

3-40.  Dual 15 V DC Power Supply PS401 or +28V

a. Remove power cable from J3.
b. On the top of power supply PS401, cut tie-wrap

and remove cable while being careful not to cut
into cable insulation.

c. Remove four nuts and lock washers which secure
power supply PS401 or PS402 to the mounting
bracket.

d. Slide power supply PS401 or PS402 one inch
straight out from mounting bracket.

e. On front of power supply PS401 or rear of power
supply PS402 (as viewed from front of feed power
monitor HTA-3A9), tag for identification and un-
solder electrical wires.

f. Remove power supply PS401 or PS402.
g. Install replacement power supply PS401 or PS402

with mounting bolts protruding through the four
mounting holes on bracket.

h. Identify tagged wires and solder to applicable ter-
minal on front of power supply PS401 or rear of
power supply PS402.

i. Secure power supply PS401 or PS402 to mounting
bracket with four nuts and lock washers.

j. Replace power cable on J3.
k. Adjust power supply PS401 output voltage to +- 15

volts +-0.075 volts dc or PS402 output voltage to
+28 volts -+0.14 volts dc, as directed in paragraph
3-50.

l. Perform testing procedures described in section
VI I of this chapter.

3-41.  PIN Diode Attenuator AT401 Removal and

head A401 mounting bracket.
c. Disconnect rf sensor A401 from switch S402.
c. Disconnect rf sensor A401 from switch S402.
d. Remove rf sensor A401 from mounting bracket.

e. From the top of switch S402, remove two screws
and washers.

f. Disconnect switch S402 from pin diode attenuator
AT401.

g. Tag and disconnect two connectors from rear of
pin diode attenuator AT401.

h. From the top of pin diode attenuator AT401, re-
move two screws and washers.

i. Disconnect pin diode attenuator AT401 from RF
INPUT connector J1.

je Remove pin diode attenuator AT401.
k. Connect replacement pin diode attenuator AT401

to the RF INPUT connector J1.
l. Secure pin diode attenuator AT401 to chassis

with two phillips head screws and washers.
m. Identify two electrical wires by tags and connect

to rear of pin diode attenuator AT401.
n. Connect switch S402 to pin diode attenuator

AT401 and rf sensor A401 to switch S402.
o. Perform testing procedures described in section

VII of this chapter.
3-42.  PIN Diode Switch S402 Removal and Repla-

a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. Remove three screws and washers from power
head A401 mounting bracket.

c. Disconnect rf sensor A401 from switch S402.
d. Remove rf sensor A401 from mounting bracket.
e. On rear of switch S402 disconnect electrical con-

nector.
f. From top of switch S402, remove two screws and

washers.
g. Disconnect switch S402 from pin diode attenuator

AT401.
h. Remove switch S402.
i. Connect replacement switch S402 to pin diode

attenuator AT401.
i. Secure switch S402 to chassis with two screws and

washers.
k. Connect electrical connector to rear of switch

S402.
l. Connect rf sensor A401 to switch S402.

m. Perform testing procedures described in section
VII of this chapter.

3-43.  RF Sensor A401 Removal and Replacement
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3-45.  Relay K405 Removal and Replacement (fig.

c. Loosen and remove connector plug P5 from recep-
tacle connector J5.

d. Remove three screws and washers from rf sensor
A401 mounting bracket.

e. Disconnect rf sensor A401 from switch S402.
f. Remove rf sensor A401 from mounting bracket

and repair at general support level.
g. Insert replacement rf sensor A401 through

mounting bracket and connect to switch S402.
h. Determine effective efficiency from graph on rf

sensor A401 and set EFF control on rear of rf
sensor A401 to the value obtained.

i. Secure rf sensor A401 to mounting bracket with
three screws and washers.

j. Connect and tighten connector plug P5 to recepta-
cle connector J5.

k. Replace tic-wrap around cable on top of power
supply PS401.

a). On front panel of feed power monitor HTA-3A9
set POWER ON switch to off (down) position.

b. On rear of amplifier assembly, loosen and remove
connector plugs P4 and P5 from connector recep-
tacles J4 and J5.

c. On bottom of feed power monitor. remove two
screws and lock washers from rear mounting
bracket.

d. Loosen four screws and washers that secure am-
plifier to the front plate of the feed power monitor.

e. Remove rear mounting bracket from amplifier
and repair amplifier at general support level.

f. Connect rear mounting bracket on replacement
amplifier.

a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

c. Remove cover for access to relay K405.
d. Tag and unsolder SIX wires connected to relay

K405.
e. Remove screw and lock washer securing relay

K405 to chassis.
f. Remove relay K405 and discard.
g. Secure replacement relay K405 to chassis with

one screw and lock washer.
h. Identify wires by tags and solder to applicable

terminals on relay K405.

e. Loosen nut on the back side of the front plate first
then loosen nut on the front side of the plate.

f. Remove switch and discard.
g. Insert

panel
replacement switch through rear

and install nut on front and rear
of front
of switch.

h. Identify
plicable

electrical wires by
switch terminals.

tags and solder to ap-

i. Perform testing procedures
VII of this chapter.

described in section

Procedures to remove and replace the lamp in indicator
assembly DS401 and the complete assembly are as fol-
lows:

a. Indicator Lamp.
(1) Turn lens cover counterclockwise and remove.
(2) Unscrew lamp counterclockwise and remove.
(3) Screw new lamp into socket and replace lens

cover.

3-44

i. Perform troubleshooting procedures described in
section VI I of this chapter.

3-46. POWER ON Switch S401 Removal and Repla-
cement (fig. FO-7). To remove and replace switch
S401, perform the following steps:

a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

c. Remove cover for access to switch S401.
d. Tag and unsolder two electrical wires connected

to switch S401.

3-44.  DC Amplifier Assembly HTA-3A9A1 Removal

3-47.  Indicator assembly DS401 Lamp and As-
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b. Indicator Assembly.
(1) On front panel of feed power monitor HTA-

3A9, set POWER ON switch to off (down)
position.

h. Identify electrical wires by tags and solder to re-
placement connector.

(2) Remove nine screws and lock washers from
bottom and seven screws and lock washers
from the front plate of the feed power moni-
tor. 3-49.  POWER INPUT Connector J3 Removal and

(3) Remove cover for access to indicator assem-
bly.

(4) Tag and unsolder two electrical wires from
indicator assembly.

(5) Loosen nut on back of front panel.
(6) Push assembly forward from rear until free of

chassis panel.
(7) Discard indicator assembly.
(8) Insert replacement indicator assembly

through opening in chassis front panel.
(9) Tighten nut to secure indicator assembly to

front panel.
(10) Identify electrical wires by tag and solder to

indictor assembly.

a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

c. Remove cover for access to connector J3.
d. Remove four screws, lock washers, and nuts secur-

ing connector to panel.

(11) Perform testing procedures described in sec-
I of this chapter.

e. Tag for identification and unsolder electrical
wires.

3-48.  SIGNAL OUTPUT Connector J2 Removal and
ig. FO-7). To remove and replace

SIGNAL OUTPUT connector J2, perform the following
steps.

f. Remove connector J3 and discard.
g. Identify electrical wires by tags and solder to re-

placement connector.

a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

c. Remove cover for access to connector J2.
d. Remove four screws, lock washers, and nuts secur-

ing connector to panel.

h. Insert connector through front panel and replace
screws, lock washers, and nuts.

i. Perform testing procedures described in section
VII of this chapter.

3-50. Dual 15 V DC Power Supply PS401 or +28 V

e. Pull connector forward through front panel.
f. Tag for identification and unsolder electrical

wires.

ment. The following subparagraphs describe the test
equipment. connections and conditions, initial control set-
tings, and procedures for adjustment of power supply
PS401 or PS402 output voltage.

a. Test Equipment. Test equipment required for the
power supply adjustment is given in table 3-8.

Table 3-8  Test Equipment Required for Feed Power Monitor HTA-3A9 Power Supply
PS401 and PS402 Adjustment
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b. Connections and Conditions. Power supply ad-
justment is accomplished with the feed power monitor
HTA-3A9 on the bench. Prepare the equipment for ad-
justment as follows:

(1) On front panel of the feed power monitor, set
POWER ON switch to off (down) position.

(2) Remove nine screws and lock washers from
the bottom and seven screws and lock washers
from the front plate of the feed power moni-
tor.

(3) Remove cover for access to power supplies.
(4) Connect I7449 test lead with 2894 and 3562

adapters to connector J3 and insert other end
into bench ac socket.

(5) Connect black test lead to black X terminal on
multifunction meter.

(6)  Connect red test lead to red X terminal on
multifunction meter.

c. Initial Control Settings. Set controls as follows:
(1) Multifunction  meter. Set LINE switch to on

(up) position and press following switches:

Switch
FUNCTION
RANGE

Position
DC
AUTO

Switch
CONTROL
TRIGGER

Position
LOCAL
INT

(2) Feed power monitor. Set POWER ON switch
to on (up) position.

d. Adjustment Procedure (fig. FO-7) Connect black
test lead (neg) from multifunction meter to terminal 4 on
power supply PS401 or terminal 3 on power supply
PS402. Connect red test lead (pos) to terminal 5 on power
supply PS401 or terminal 4 on power supply PS402. At
rear of PS401 or PS402, insert small screwdriver through
voltage adjust access hole (fig. FO-7) and adjust PS401
or PS402 for a multifunction meter display of 15 -+0.075
V dc or 28 -+0.14 V dc. Restore equipment to operating
configuration.
3-51.  ATTEN ADJUST Control Adjustment.  The
following subparagraphs describe the test equipment,
connections and conditions, initial control settings, and
procedures for setting the proper attenuation level for
either range of input power (+4 to -36 dBm or +20 to -20
dBm).

a. Test Equipment. Test equipment required for the
ATTEN ADJUST adjustment given in table 3-9.

Table 3-9 Test Equipment Required for Feed Power Monitor HTA-3A9 ATTEN ADJUST Adjustment
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b. Connections and Conditions. ATTEN ADJUST

(1) On front panel of feed power monitor, set
POWER ON switch to off (down) position.

(2) Connect 17449 test lead with 2894 and 3562
connector J3 and insert other end into ac sock-

(3) Connect shf signal generator, thermoelectric
mount, and microwave power meter to direc-
tional coupler with controls set as prescribed
in paragraph 3-37b.

(4) Connect black test lead to black X terminal on
multifunction meter.

(5) Connect red test lead to red X terminal on
multifunction meter.

c. Initial Control Settings. Set controls as follows:
(1) Multifunction meter. Set LINE switch to on

up) position and press following switches:

Switch Position
FUNCTION DC
RANGE AUTO
CONTROL LOCAL
TRIGGER INT

(21 Feed power monitor HTA-3A9. Set POWER
ON switch to on (up) position.

d. Adjustment Procedure. Connect black test lead
(neg) from multifunction meter to connector J2 pin A and
red test lead (pos) from multifunction meter to connector
J2 pin M. With 0 dBm input signal to RF INPUT connec-
tor J1, adjust the front panel ATTEN ADJUST control
fully cw from minimum attenuation. Gradually increase
ATTEN ADJUST control for a multifunction meter
display of either 2.0 volts, range 4 (+4 dBm full scal) or
5.0 V. range 2 (+20 dBm full scale). Restore equipment
to operating configuration.

3-52. General. This section contains the procedures fied in the performance test, the equipment can be re-
he feed power monitor turned to service.
e replaceable units fol- 3-53.  Test equipment.  Test equipment required for

ch of the pre-
test must be

direct support testing of the feed power monitor HTA-

ry procedures
3A9 is the same as that required for troubleshooting lined
in table 3-6.

sary for performance testing t
-3A9 after replacement of lin
g the troubleshooting procedures. Ea
ry procedures and the performance

rmed in the given sequence. Prelimina

d all subsequent settings given in the perform-
table, must be made carefully to ensure accurate

on the bench. Test connections and conditions are the
same as those required for troubleshooting and described

onditions. If the test procedure-s result in the feed in paragraph 3-36. The initial test setup is shown in figure
onitor meeting all performance standards speci- 3-11.

3-47

prescribed test connections, and initially setting the 3-54.  Test Connection and Conditions (fig. 3-11).
quipment controls to the specified settings. These set- Testing of feed power monitor HTA-3A9 is accomplished
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3-55.  Initial Control Settings.  Initial control set-
tings are the same as those required for troubleshooting
and described in paragraph 3-37.
3-56.  Performance Test Procedure.  Table 3-10
contains the test procedure for feed power monitor HTA-
3A9. Proceed sequentially through the table in accord-
ance with the numbered steps. Set the test equipment

Table 3-10 Feed Power Moni t o r HTA-3A9 Performance Test

controls and equipment under test controls exactly as
given in the table and perform the prescribed test proce-
dure. If the result is within the specified performance
standard limits, proceed to the next step in the table. If
the result is not as specified, perform the troubleshooting
procedures in section V. After fault correction, repeat the
performance test.

3-48
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4-1.  Scope.  This chapter contains
intenance. and testing procedures for

HTA-3A9. Section I describes the
ipment required for general support
feed power monitor; Section II provides
ructions for dc amplifier assembly

troubleshooting
feed power mon-
tools and test
maintenance of
maintenance
HTA-3A9A1; and

Section
sor HT
4-2. T
overall
trouble
HTA-3

ctions for rf sen-instrumaintenanceI III provides
A-3A9A401.
est Equipment and aterials. Table 4-1 is an
list of test equipment and materials required for
shooting, maintenance, and testing of rf sensor
49A401 and dc amplifier assembly HTA-3A9A1.

Table 4-1  Tools and Test Equipment Required for Maintenance

4-1
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Table 4-1  Tools and Test Equipment Required for Maintenance - Continued

4-3.  Voltage and Resistance Measurements (fig.
4-2 through 4-6, 4-10).  The voltage and resistance
measurements required to perform maintenance on dc
amplifier assembly HTA-3A9A1 and rf sensor HTA-
3A9A401 are given in the following tables. Each point of

test can be located by referring to figures 4-2 through 4-8
and 4-10. All semiconductor resistance measurements are
forward resistance readings unless specifically indicated
otherwise. Specific instructions or precautions, contained
in the conditions column, must be strictly observed when
making measurements.

Table 4-2 DC Amplifier Assembly HTA-3A9A1 Voltage and Resistance Measurements

4 - 2
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Table 4-2  DC Amplifier Assembly HTA-3A9A1 Voltage and Resistance Measurements - Continued

4-3
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Table 4-2  DC Amplifier Assembly HTA-3A9A1 Voltage and Resistance Measurements - Continued

4 - 4



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

4-4.  General.  This section provides troubleshooting,
placement and testing procedures for
dc amplifier assembly HTA-3A9A1.

4-5.  Troubleshooting.  This paragraph contains trou-

tual troubleshooting procedures are started. Procedural
steps must be accomplished in the given sequence. Test
and operating equipment control settings given in the
following procedures must be made carefully to ensure
accurate test conditions.

Table 4-4 Test Equipment Required for Troubleshooting DC Amplifier
Assembly HTA-3A9A1

4-5
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(1)
(2)

(3)
(4)
(5)

Press ZERO.
Press 1 mW HEAD POWER RATING but-
ton.
Press POWER RANGE 8 button.
Press ON/OFF pushbutton to ON.
Connect multifunction meter test leads
between the test points at the rear of the cali-
brator 305B.

(6)

(7)

Observe multifunction meter for an indication
of 4.312 mV.
if an indication of 4.312 mV is not obtained,
adjust CAL control on rear of the calibrator
305B.

TIME BASE
LEVEL
SENSITIVITY

1.0
PRESET
1

(8) Disconnect multifunction meter test leads and
connect calibrator 305B to connector J5 of dc
amplifier assembly as shown in figure 4-l.

d. Electronic D l Counter Initial Control Set-
tings. Set SAMPLE RATE control clockwise from
POWER OFF position to turn counter on and set controls
as follows:

Control
FUNCTION

tion
FREQUENCY

(2) Connect test cable with adapters to CH1 in-
put jack as shown in figure 4-1.

(3) Adjust INTENSITY and FOCUS as
required for sharp trace on oscilloscope.

(4) Set horizontal FINE POSITION as required;
if sweep is not visible, push BEAM FINDER
and adjust FINE POSITION as required.

f. Multifunction Meter Initial Control Settings. Set
LINE switch to on (up) position and press following
switches.

Switch Position
FUNCTION DC
RANGE AUTO
CONTROL LOCAL
TRIGGER INT

g. VOM Initial Control Settings (figs. 4-2 through
4-8, FO-4). Set vom controls as follows:

Control
FUNCTION
RANGE switch

Position
+DC
RX1

h. Troubleshooting Procedures. After completing
the preliminary procedures, perform the necessary trou-
bleshooting procedures in table 4-5. Perform the steps 
table 4-5 in the sequence given until the malfunctioni
item is found. Use the feed wer monitor HTA

4-6 
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure

4-7
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-8
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 9
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 0
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-11
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 2
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 3
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-14
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-15
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 6
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-17
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 8  
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4 - 1 9
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Table 4-5  DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

4-6.  Removal and Replacement.  This paragraph

4-20
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EL5895-912-34-TM-17

Figure 4-1.  DC amplifier assembly HTA-3A9A1, test setup diagram.

4-21
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Figure 4-2.  DC amplifier assembly HTA-3A9A1, parts location

4 - 2 2
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EL5895-912-34-TM-19

Figure 4-3.  Amplifier no. 1, printed circuit board HTA-3A9A1A7, parts location

b.  Power Supply/Counter Decoder Printed Circuit
Board HTA-3A9A1A3 (fig. 4-2).

c.  Auto-Zero Printed Circuit Board HTA-3A9A1A1
(fig. 4-2).

4-23
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Figure 4-4.  Amplifier no. 2, printed circuit board HTA-3A9A1A6, parts location
EL5895-912-34-TM-20

4-24
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EL8595-912-34-TM-21

Figure 4-5.  Auto-zero printed circuit board HTA-3A9A1A1, parts location

4-25
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EL5895-912-34-TM-22
Figure 4-6. Chopper driver and relay printed circuit board HTA-3A9A1A5, parts locution.

e. Amplifier No. 1 HTA-3A9A1A7 or No. 2 HTA-
3A9A1A6 Printed Circuit rds (fig. 4-2).

(1) Remove 16 spacers between pcb A4, A1A3,
A1A1 and rear plate of dc amplifier assembly
HTA-3A9A1.

(2) On front plate, remove four screws securing
support posts to front plate.

(3) On rear plate. remove two screws and washers
securing mounting bracket to front plate.

(4) On top of dc amplifier assembly, remove four
screws, washers, and spacers and remove pcb
A1A5.

(5) Slide top supporting post outward from dc
amplifier assembly for access to pcb A1A6 or
A1A7 components.

(6) Tag and unsolder wires from defective compo-
nents.

(7) Replace component. Identify and solder wires
to pcb A1A6 or A1A7.

(8) Align supporting posts with mounting holes
and replace two screws and washers on rear
plate and four screws on front plate of dc am-
plifier assembly.

(9) Replace pcb A1A5 on top of dc amplifier as-
sembly with four screws, washers, and
spacers.

(10) Replace pcb A1A1, A1A3, and A4 with four
spacers between each board.

(11) Perform test procedure described in para-
graph 4-7.

4 - 2 6
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Figure 4-7.  Autorange logic printed circuit board HTA-3A9A1A4, parts location EL5895-912-34-TM-23

(2) Tag and unsolder two electrical wires from
R26 on rear plate.

(4) Remove three screws and lock washers which
hold front and back plates to supporting posts
of pcb A1A7.

(5) Tag and unsolder three wires at the base of
A1G1 and three wires connected to pcb
A1A7.

(6) Tag and unsolder three wires on pcb A1A5
from the top of A1G1.

(7) Replace A1G1. Identify and solder tagged
electrical wires.

) Replace four screws and lock washers secur-
ing A1G1 to rear plate.

(9) Align supporting posts with mounting holes
and replace three screws and lock washers on
front and rear plates.

(10) Replace pcb A1A5 on top of dc amplifier as-
sembly with four screws, washers, and spac-
ers.

4 - 2 7  
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El5895-912-34-TM-24

Figure 4-8.  Power supply/counter decoder printed circuit board HTA-3A9A1A3, parts location.

(11) Replace pcb A1A1, A1A3, and A4 with four
spacers between each board.

(12) Perform test procedure described in para-
graph 4-7.

(5) Remove two nuts and washers on mounting
bolt: which attach T1 to rear plate, and re-
move T1.

(6) Replace T1 and secure to back plate with nuts

(1) Remove 16 spacers between pcb A4, A1A3.
A1A1, and rear plate of dc amplifier assembly
HTA-3A9A1.

(2) Remove pcb A1A5 (step 4-6d above) for ac-
cess to solder points.

(3) Remove, three screws and lockwashers which
hold front and back plates to supporting posts
of pcb A1A6.

(4) Tag and unsolder ground lead to rear plate
and three wires connected to pcb A1A6 from
transformer T1,

and washers.
(7) Identify and solder ground wire to rear plate

and three wires to pcb A1A6.
Replace pcb A1A5 on top of dc amplifier as-
sembly with three screws. washers. and spac-
ers.

(9) Replace pcb A1A1, A1A3. and A4 with four
spacers between each board.

(10) Perform test procedure described in para-

4-7.  Performance Test.  This paragraph contains the

4 - 2 8
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plifier assembly HTA-3A9A1 after replacement of a
malfunctioning assembly or module following the trou-
bleshooting procedures. Each of the preliminary proce-
dures and the performance test must be performed in the
given sequence. Preliminary procedures consist of obtain-
ing the listed test equipment, making the prescribed test
connections, and initially setting the equipment controls
to the specified settings. These settings, and all subse-

quent settings given in the performance test table; must
be made carefully to ensure accurate test conditions. If
the test procedure results in the dc amplifier assembly
meeting all performance standards specified in the per-
formance test. the equipment can be returned to service.

a. Test nd Materials. Table 4-6 lists the
test equipment required for performance testing of dc
amplifier assembly HTA-3A9A1.

Table 4-6  Test equipment Required for Perfomance Testing DC Amplifier Assembly HTA-3A9A1

the calibrator are the same as those required for trouble-

Per. Initial control set-
tings for the electronic digital counter are the same as
those required for troubleshooting. (Refer to paragraph

Initial control settings for the
e as those required for trouble-

efer to paragraph 4-5e.)

Test Co (4) Multifunction meter.  Initial control settings
for the multifunction meter arc the same as those re-
quired for troubleshooting. (Refer to paragraph 4-5f.)

(5) Vom. Initial control settings for the vom are
the same as those required for troubleshooting. (Refer to
paragraph 4-5g.)

d. Perfo nce Test procedure (figs. 4-2 through 4-
8). Table 4-7 contains the test procedure for dc amplifier
assembly HTA-3A9A1. Proceed sequentially through the
table in accordance with the numbered steps. Set test
equipment controls and equipment under test controls
exactly as given in the table and perform the prescribed
test procedure. Location of test points can be found in
figures 4-2 through 4-8. If the result is within the speci-
fied performance standard limits, proceed to the next step
in the table. If the result is not as specified, perform the

4 - 2 9

formance testing of dc amplifier assembly HTA-3A9A1
is accomplished in a bench test setup. Prior to performing
the performance test. connect the test equipment as
shown in figure 4-1.

initial test equipment
ance test are as follows:

Initial control settings for
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troubleshooting procedure in paragraph 4-5.  After fault
correction, repeat the performance test.

Table 4-7  DC Amplifier Assembly HTA-3A9A1 Performance Test Procedure

4-30



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212

Table 4-7  DC Amplifier Assembly HTA-3A9A1 Performance Test Procedure - Continued
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Table 4-7  DC Amplifier Assembly HTA-3A9A1 Performance Test Procedure - Continued

4-8. General. This section provides troubleshooting.
removal and replacement, and testing procedures for
maintenance of rf sensor HTA-3A9A401.
4-9. Troubleshooting.  This paragraph contains trou-
bleshooting procedures for isolating an rf sensor HTA-
3A9A401 fault to a malfunctioning assembly or module
after referral by direct support maintenance. All prelimi-
nary procedures must be performed before the actual

troubleshooting procedures are started. Procedural steps
must be accomplished in the given sequence. Test and
operating equipment control settings given in the follow-
ing procedures must be made carefully to ensure accurate
test conditions.

a. Test Equipment and Materials. Table 4-8 lists the
test equipment required for troubleshooting rf sensor
HTA-3A9A401.

4 - 3 2
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Table 4-8  Test Equipment Required for Troubleshooting RF Sensor HTA-3A9A401

b. Test Connections Co Rf sensor
HTA3A9A401 troublesh g is lished in a
bench test setup. Prior to performing the troubleshooting
procedure. remove rf sensor HTA-3A9A401 from feed
power monitor as described in paragraph 3-43.

c. Initial Control Settings.  Initial test equipment
settings required for the troubleshooting procedure are as
follows:

tor. Set signal generator
controls as follow

Control Position
OUTPUT ATTEN FULL CCW
LINE pushbutton ON
MOD SELECTOR switch CW
Frequency control 8.2 GHz
POWER SET knob POWER SET meter

reads zero.
OUTPUT ATTEN -10 dBm

ter.
(a) Connect thermoelectric mount N422C to

microwave power meter with controls set as follows:

POWER LINE ON
RANGE Lowest scale
EFF control Set to value determined

(b) Zero microwave power meter using ME-
TER ZERO control.

(c) Press RANGE button to select 1 mW, 0
dBm scale.

(3) term Set LINE switch to on
(up) position and press following switches.

Switc
FUNCTION
RANGE
CONTROL
TRIGGER

Position
O H M S

AUTO
LOCAL
INT

d. (fig. After com-
pleting the prelimina procedures, perform the trouble-
shooting procedures in table 4-9. Perform steps in table
4-9 in the sequence given until the malfunctioning item
is found. Use rf sensor HTA-3A9A401 troubleshooting
test setup diagram ( ram
(fig. 4-10) as an aid we-
dures. After faulty i test
procedure described tory
completion of performance test and rf calibration, the rf
sensor HTA3A9A401 can be returned to service.

4-33
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Table 4-9  RF Sensor HTA-3A9A401 Troubleshooting Procedure

4-10.  Removal and Replacement.  This Paragraph
provides removal and replacement procedures for sub-
assemblies mounted on rf sensor HTA-3A9A401.

a. Tft element (fig. 4-10).
(1) Insert proper size spline wrench and remove

EFF control dial from shaft.
(2) Remove three screws and washers which se-

cure the housing to the front heat sink assem-
bly.

(3) Slide housing off the rf sensor until it is free
on the cable assembly.

(4) Remove three screws and washers which se-
cure the rear heat sink assembly to the front
heat sink assembly.

(5) Remove rear heat sink assembly.
(6) Remove center screw and washer securing the

tft element to the front heat sink assembly.
(7) Remove tft element and cover sheets.

(8) Install tft element and cover sheets over the
front heat sink assembly using the tool kit
tweezer.

(9) Slip tool kit assembly jig over the front heat
sink assembly pins and insert new washer in
center hole of the assembly jig.

(10) Ensure that the countersink in the washer
faces away from the tft element.

(11) Using new center screw, apply sufficient
torque to firmly sea: the tft element.

(12) Remove the assembly jig.
(13) Reassembly rear heat sink assembly to front

heat sink assembly.
(14) Reattach the housing to front heat sink as-

sembly and secure with three screws and
washers.

(15) Replace dial. rotate fully clockwise. set to
read 100 pct EFF and secure to control shaft.

(16) Perform test procedure described in para-
graph 4-12.

4 - 3 4  
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Figure 4-9. Rf sensor HTA-3A9A401 troubleshooting, test setup diagram.

(2) Remove three screws and washers which secure

(3)
the housing to the front heat sink assembly.
Remove two screws which secure cable mount-
ing bracket to two spacers.

) Push cable mounting bracket aside and remove
the two spacers.

(5) Push electrical caps back on the electrical con-
the wires they secure come free.

mbly and secure with

(11) Replace screw securing pcb.
(12) Identify and solder tagged thermistor assembly

leads to pcb.
(13) Replace helical compression springs and the

electrical caps.
(14) Replace spacers and cable mounting bracket

with two screws.
(15) Reattach housing to front heat sink assembly

and secure with three screws and washers.
(16) Replace dial, rotate fully clockwise, set to

read 100 pct EFF and secure to control shaft.
(17) Perform test procedure described in paragraph

4-12.
4-11. RF Calibration. This paragraph provides rf cal-

ibration procedures for rf sensor HTA-3A9A401.
a. Test Equipment and Materials. Table 4-10 lists

the test equipment required for rf calibration of rf sensor
HTA-3A9A401.
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Table 4-10  Test Equipment Required for RF Calibration of RF Sensor HTA-3A9A401

b. Test Connection and Conditions. Rf calibration of
rf sensor HTA-3A9A401 is accomplished in a bench test
setup. Prior to performing the performance test proce-
dure, perform the following steps.

(1) Connect the rf sensor HTA-3A9A401 to the
microwave power meter.

(2) Set EFF control on rf sensor HTA-3A9A401
to 100.

c. Initial Control Settings. Initial test equipment
settings required for the rf calibration procedure are as
follows:

(1) Microwave power meter. Connect rf sensor to
microwave power meter with controls set as follows:

Control Position
POWER LINE O N
RANGE Lowest scale
METER ZERO Zero power indication
RANGE 1 mW, 0 dBm

(2) VHF signal generator. Connect vhf signal ge-
nerator to power source and prepare for operation as
follows:

(a) Make following initial settings of front
panel controls as follows:

control Position
Meter Function LEVEL
Counter MODE:

EXPAND X10 on (in)
EXPAND INT on (in)
LOCK off (out)
TIME BASE CAL

VERNIER
AM OFF
FM OFF
RANGE 256-512 MHz
FREQUENCY TUNE centered

Control
FINE TUNE
OUTPUT LEVEL

RF ON/OFF

Position
centered
-5 dBm switch scale

indication
ON

Adjust FREQUENCY TUNE and FINE
TUNE controls for 500 MHz -+5 Hz indi-
cation on FREQUENCY display.
To phase-lock the signal generator output,
set COUNTER MODE LOCK to OF
Observe that the flickering of FREQUEN-
CY display stops (signifies phase lock
Use TIME BASE VERNIER control as
the fine frequency tune.

Push LINE switch to ON, on vhf  signal
generator.

(e) Whenever phase- lock is lost, the FRE-
QUENCY display wil flash. To re-
establish phase lock, set COUNTER
MODE LOCK to OFF; adjust (if necessa-
ry) FREQUENCY TUNE and FIN
TUNE for a 500 MHz indication, and set
COUNTER MODE LOCK to ON.

To get an accurate indication of frequency
when not phase locked. set TIME BASE
VERNIER 1 to CAL.

(f) Adjust OUTPUT LEVEL control for -5
dBm indication on -10 to +3 dB scale of
meter.

d. RF Calibration Procedures. After completing the
preliminary procedures. perform the calibration proce-
dures as follows:

(1) Connect rf sensor HTA-3A9A401 to the RF
OUTPUT on vhf signal generator.

(2) Observe a -5 dBm indication on the microwa-
ve power meter.
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EL5895-912-34-TM-26

Figure 4-10.  Rf sensor HTA-3A9A401, exploded view.
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Calibration potentiometer is available at
the rear of rf sensor HTA-3A9A401 hous-
ing by removing the metal plug under the
CAL notation.

(3) If indication is incorrect, adjust the calibra-
tion potentiometer R3 to produce a -5 dBm
reading.

t. This paragraph contains
the procedures necessary for performance testing rf sen-
sor HTA-3A9A401 after replacement of components fol-
lowing the troubleshooting procedures. Each of the

preliminary procedures and the performance test must be
performed in the given sequence. Preliminary procedure
consist of obtaining the listed test equipment, making the
prescribed test connections, and initially setting the
equipment controls to the specified settings. These set
tings, and all subsequent settings given in the perform
ance test table, must be made carefully to ensure accurate
test conditions. If the test procedures result in the rf
sensor meeting all performance standards specified in the
performance test, the equipment can be returned to serv-
ice.

a. Test Equipment and Materials. Table 4-11 lists
the test equipment required for performance testing the
rf sensor HTA-3A9A401.

Table 4-11 Test Equipment Required for Performance Testing RF Sensor HTA-3A9A401

b. Test Connections and Conditions (fig. 4-9). Per-
formance testing of rf sensor HTA-3A9A401 is
accomplished in a bench test setup. Prior to performing
the performance test, connect the test equipment as

quired for troubleshooting. (Refer to paragraph 4-9c.)
d. Performance Test Procedures. Table 4-12 con-

tains the test procedures for rf sensor HTA-3A9A401
shown in figure 4-9.

c. Initial Control Settings. Initial test equipment
settings required for the performance test are as follows.

(1) Shf signal generator. Initial control settings
for the signal generator are the same as those required for
troubleshooting. (Refer to paragraph 4-9c.)

(2) Microwave power meter. Initial control set-
tings for the microwave power meter are the same as
those required for troubleshooting. (Refer to paragraph
4-9c.)

(3) Multifunction meter. Initial control settings
for the multifunction meter are the same as those re-

Proceed sequentially through the table in accordance
with the numbered steps. Set the test equipment control!
and the equipment under test controls exactly as given it
the table and perform the prescribed test procedure. If the
result is within the specified performance standard limits
proceed to the next step in the table. If the result is not
as specified, perform the troubleshooting procedure in
paragraph 4-9. After fault correction, repeat the perform
ance test.

4 - 3 8



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212
Table 4-12  RF Sensor HTA-3A9A401 Performance Test Procedure
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A P P E N D I X

R E F E R E N C E S

The following is a list
Equipment

of applicable references that are available to the repairman of Transmitter Power Monitor

DA Pam 310-4 . . . . . . . . . . . . . . . . . . . . Index of Technical Manuals, Technical Bulletins, Supply Manuals
(Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders.

DA Pam 310-7 . . . . . . . . . . . . . . . . . . . . US Army Index of Modification Work Orders.

SB 38-100 . . . . . . . . . . . . . . . . . . . . . . . Preservation, Packaging, Packing and Marking Materials, Supplies,
and Equipment Used by the Army.

SC 5180-91-CL-RO7 . . . . . . . . . . . . . . Tool Kit Electronics Equipment TK-105/G.

SM 11-4-5180-SO5 . . . . . . . . . . . . . . . . Tool Equipment TE-50B.

TB SIG 291 . . . . . . . . . . . . . . . . . . . . . . Safety Measures to be Observed When Installing and Using Whip An-
tennas, Field Type Masts, Towers, Antennas, and Metal Poles That are
Used with Communication, Radar, and Direction Finder Equipment
(TO 31P5-1-1).

TB 43-0118  . . . . . . . . . . . . . . . . . . Field Instructions for: Painting and Preserving Electronics Command
Equipment.

TM 43-0139 . . . . . . . . . . . . . . . . . . . . . Painting Instructions for Field Use.

TM 38-750 . . . . . . . . . . . . . . . . . . . . . . . The Army Maintenance Management System (TAMMS).

TM 740-90-1 . . . . . . . . . . . . . . . . . . . . . Administrative Storage of Equipment.

TM 750-244-2 . . . . . . . . . . . . . . . . . . . . Procedures for Destruction of Electronics Material to Prevent Enemy
Use (Electronics Command).

TM 5-4120-343-14 . . . . . . . . . . . . . . . . . MOAC 336 Air Conditioner, Operation and Service Manual.

TM 5-4120-343-24P . . . . . . . . . . . . . . . . MOAC 336 Air Conditioner, Repair Parts Manual.

TM 11-5895-898-12 . . . . . . . . . . . . . . . . Operator and Organizational Maintenance Manual for Satellite Com-
NAVELEX 0967-LP-546-6010 munication Terminal AN/FSC-78(V).
TO 31R5-2FSC78-1

TM  11-5895-898-20P . . . . . . . . . . . . . . . Organizational Maintenance Repair Parts, and Special Tools List for
NAVELEX 0967-LP-546-6020 Satellite Communication Terminal AN/FSC-78(V).
TO 31R5-2FSC78-4

TM 11-5895-899-12 . . . . . . . . . . . . . . . . Operator and Organizational Maintenance Manual for Satellite Com-
NAVELEX 0967-LP-546-5010 munication Terminal AN/FSC-79.
TO 31RS-2FSC79-1

TM 11-5895-899-20P . . . . . . . . . . . . . . . Organizational Maintenance Repair Parts, and Special Tools List for
NAVELEX 0967-LP-546-5020 Satellite Communication Terminal AN/FSC-79.
TO 31R5-2FSC79-4

TM 11-5895-900-34 . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Antenna and
NAVELEX 0967-LP-546-6030 Microwave Equipment including: Feed Assembly AS-2941/FSC; Feed
TO 31R5-2-102 Assembly AS-2941A/FSC; Dehumidifier, Desiccant, Electric HD-

988/G for Satellite Communication Terminals AN/FSC-78(V) and AN/
FSC-79.
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TM I l-5895-901-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Up- and Down-
NAVELEX 0967-LP-546-6060 Converter Racks including: Rack, Electrical Equipment MT-4773/G;
TO 31R5-2G-112 Rack, Electrical Equipment MT-4774/G for Satellite Communication

Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-901-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6070 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-114 Tools) for Up- and Down-Converter Racks including: Rack, Electrical

Equipment MT-4773/G; Rack, Electrical Equipment MT-4774/G for
Satellite Communication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-902-34 . . . . . 
NAVELEX 0967-LP-546-6090
TO 31R5-2G-122

. . . . . . . Direct and General Support Maintenance Manual for Tracking Receiver
Equipment including: Scanner, Signal TD-1104/GSC; Power Supply
PP-6976/G; Converter, Frequency, Electronic CV-313l/G; Demodu-
lator MD-922/G; Control Indicator ID-1911/G for Satellite Communi-
cation Terminals AN/FSC-78(V) and AN/FSC-79.

TM  11-5895-902-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6100 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-124 Tools) for Tracking Receiver Equipment including: Scanner, Signal

TD-1104/GSC; Power Supply PP-6976/G; Converter, Frequency,
Electronic CV-3131/G; Demodulator MD-922/G; Control-Indicator
ID-1911/G for Satellite Communication Terminals AN/FSC-78(V) and
AN/FSC-79.

TM I I-5895-903-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Parametric Am-
NAVELEX 0967-LP-546-6120 plifier Group OG-133/G for Satellite Communication Terminal AN/
TO 31RS-2G-132 FSC-78(V).
TM 11-5895-903-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6130 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-134 Tools) for Parametric Amplifier Group OG-133/G for Satellite Com-

munication Terminal AN/FSC-78(V).

TM 11-5895-994-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Interfacility Link
NAVELEX 0967-LP-546-6150 Amplifier Equipment including: Amplifier, Radio Frequency AM-6628/
TO 31R5-2G-142 G; Amplifier, Radio Frequency AM-6629/G; Amplifier, Radio Fre-

quency AM-6644/G; Amplifier, Radio Frequency AM-6788/FSC-79;
Control-Monitor C-9400/G; Amplifier-Monitor OG-150/G for Satellite
Communication Terminals AN/FSC-78(V) and AN/FSC-79.
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TM 11-5895-900-34P . . . . . . . . . . . . . . . Direct Support. General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6040 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2-104 Tools) for Antenna and Microwave Equipment including: Feed Assem-

bly AS-2941/FSC; Dehumidifier, Desiccant, Electric HD-988/G far
Satellite Communication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-904-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6160 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-144 Tools) for Interfacility Link Amplifier including: Amplifier, Radio Fre-

quency AM-6628/G; Amplifier, Radio Frequency AM-6629/G; Ampli-
fier. Radio Frequency AM-6644/G; Amplifier, Radio Frequency AM-
6788/FSC-79; Control-Monitor C-9400/G; Amplifier, Monitor Group
OG- 150/G for Satellite Communication Terminals AN/FSC78(V) and
AN/FSC-79.
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TM 11-5895-905-34 .  .  .  . .  . . . . . . Direct and General Support Maintenance Manual for Frequency Gen-
NAVELEX 0967-LP-546-6180 eration Equipment including: Generator Group, Signal OV-64/G; Am-
TO 31R5-2G-152 plifier Group OG-151/G for Satellite Communication Terminals AN/

FSC-78(V) and AN/FSC-79.
TM 11-5895-905-34P . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6190 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-154 Tools) for Frequency Generation Equipment including: Generator

Group, Signal OV-64/G; Amplifier Group OG-151/G for Satellite Com-
munication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-906-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Radio Frequency
NAVELEX 0967-LP-546-6210 Amplifier Equipment including: Amplifier, Radio Frequency OG-
TO 31R5-2-112 131A/MSC; Amplifier, Radio Frequency OG-132A/MSC; Cooler,

Liquid, Electron Tube HD-955A/GR for Satellite Communication Ter-
minals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-906-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6220 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2-114 Tools) for Radio Frequency Amplifier Equipment including: Amplifier.

Radio Frequency OG-131A/MSC: Amplifier, Radio Frequency OG-
132A/MSC; Cooler, Liquid, Electron Tube HD-955A/GR for Satellite
Communication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-907-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Status and Alarm
NAVELEX 0967-LP-546-6240 Equipment including: Power Supply Assembly PP-6958/G: Control-
TO 31R5-2G-162 Monitor C-9861/G; Control-Monitor C-9854/G; Indicator. Channel

Frequency ID-2030/G; Control-indicator ID-2028/G; Control-indicator
ID-2033/G for Satellite Communication Terminals AN/FSC-78(V) and
AN/FSC-79.

TM 11-5895-907-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6250 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31RS-2G-164 Tools) for Status and Alarm Equipment including: Power Supply As-

sembly PP-6958/G; Control-Monitor C-9861/G: Control-Monitor C-
9854/G: Indicator, Channel Frequency ID-2030/G; Control-indicator
ID-2028/G; Control-Indicator ID-2033/G for Satellite Communication
Terminals AN/FSC-78(V) and AN/FSC-79.

TM I I-5895-908-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Radio Frequency
NAVELEX 0967-LP-546-6270 Monitor and Test Group including: interconnecting Group ON-148/G:
TO 31R5-2G-172 Interconnecting Group ON- 149/G; Amplifier Assembly AM-6625/G:

Monitor Test Group OA-8836/G; Control-indicator C-9404/G for
Satellite Communication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-908-34P . . . . . . . . . . . . . Direct Support.. General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6280 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-174 Tools) for Radio Frequency Monitor and Test Group including: Inter-

connecting Group ON- 148/G; Interconnecting Group ON-149/G; Am-
plifier Assembly AM-6625/G; Monitor Test Group OA-8836/G; Control
Indicator C-9404/G for Satellite Communication Terminals AN/FSC-
78(V) and AN/FSC-79.
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TM 11-5895-909-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Receiver Gain
NAVELEX 0967-LP-546-6300 Monitor Equipment including: Monitor, Radio Frequency ID- 1935/G;
TO 31R5-2G-182 Monitor, Pilot Carriers ID-1916/G for Satellite Communication Termi-

nal AN/FSC-78(V).

TM 11-5895-909-34P . . . . . . . . .  . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6310 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-184 Tools) for Receiver Gain -Monitor Equipment including: Monitor, Radio

Frequency ID-1935/G; Monitor, Pilot Carriers ID-1916/G for Satellite
Communication Terminal AN/FSC-78(V).

TM I I-5895-910-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Receiver Radio
NAVELEX 0967-LP-546-6330 Frequency Noise Measurement Equipment including: Test Set, Radio
TO 31R5-2G-192 Frequency Noise TS-3376/G; Monitor, Noise Temperature ID-1915/G

for Satellite Communication Terminal AN/FSC-78(V).

TM 11-5895-910-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6340 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-194 Tools) for Receiver Radio Frequency Noise Measurement Equipment

including: Test Set, Radio Frequency Noise TS-3376/G; Monitor,
Noise Temperature ID-1915/G for Satellite Communication Terminal
AN/FSC-78(V).

TM 11-5895-911-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Carrier Level
NAVELEX 0967-LP-546-6360 Control and Monitor Equipment including: Control-Monitor Group
TO 31R5-2G-202 OK-299/G; Control-Monitor C-985 l/G; Power Supply Assembly PP-

6960/G; Detector, Radio Frequency CV-3288/G for Satellite Commu-
nication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-911-34P . . . . . . . . . . . . . . . Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6370 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-204 Tools) for Carrier Level Control and Monitor Equipment including:

Control-Monitor Group OK-299/G; Control-Monitor C-985 l/G; Power
Supply Assembly PP-6960/G; Detector, Radio Frequency CV-3288/G
for Satellite Communication Terminals AN/FSC-78(V) and AN/
FSC-79.

TM 11-5895-912-34P . . . . . . . . . . . . . . . Direct Support. General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6400 cial Tools Listing (Including Depot Maintenance Repair Parts and
TO 31R5-2G-214 Special Tools) for Transmitter Power Monitor Equipment including:

Monitor, Radio Frequency MX-9472/G; Control-Indicator C-9841/G
for Satellite Communication Terminals AN/FSC-78(V) and AN/
FSC-79.

TM 11-5895-913-34 . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Translator. Signal
NAVELEX 0967-LP-546-6420 Data CV-3098/G for Satellite Communication Terminal AN/FSC-78(V).
TO 31R5-2G-222

TM 11-5895-913-34P . . . . . . . . . . . . . . . Direct Support. General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6430 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2G-224 Tools) for Translator. Signal Data CV-3098/G for Satellite Communica-

ation Terminal AN/FSC-78(V).
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TM 11-5895-914-34 . . . . . . . . . . . . . . . . Direct and General Support Maintenance Manual for Ancillary Equip
NAVELEX 0967-LP-546-6450
TO 31R5-2G-232

TM 11-5895-914-34P , . . . . . . . .
NAVELEX 0967-LP-546-6460
TO 31R5-2G-234

TM 11-5895-915-34 . . . . . . . . . .
NAVELEX 0967-LP-546-6480
TO 31R5-2-122

TM 11-5895-915-34P . . . . . . . . .
NAVELEX 0967-LP-546-6490
TO 31R5-2-124

ment including: Control-Monitor ID-1914/G for Satellite Communica-
tion Terminals AN/FSC-78(V) and AN/FSC-79.

Direct Support and General Support Maintenance Repair Parts and
Special Tools List (Including Depot Maintenance Repair Parts and Spe-
cial Tools for Ancillary Equipment including: Control-Monitor ID-
1914/G for Satellite Communication Terminals AN/FSC-78(V) and
AN/FSC-79.

Direct and General Support Maintenance Manual for Servo and Con-
trol Equipment including: Control, Antenna C-9402/G; Indicator, An-
tenna, Position-Status ID-1912/G; Power Supply Assembly PP-6959/
G; Control, Direct Current C-9849/FSC; Drive Assembly, Electro-
mechanical, Antenna TG-232-FSC; Synchro, Antenna SN-498/FSC;
Synchro, Antenna SN-482/FSC; Control-Indicator ID-1936/G for Satel-
lite Communication Terminals AN/FSC-78(V) and AN/FSC-79.

Direct Support, General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
Tools) for Servo and Control Equipment including: Control, Antenna
C-9402/G; Indicator, Antenna, Position-Status ID- 1912/G: Power
Supply Assembly PP-6959/G; Control, Direct Current C-9849/FSC;
Drive Assembly , Electromechanical, Antenna TG-232/FSC; Synchro.
Antenna SN-498/FSC; Synchro, Antenna SN-482/FSC; Control-
Indicator ID-1936/G for Satellite Communication Terminals AN/FSC-
78(v) and AN/FSC-79.

A-5/(A-6 Blank)
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X

X-BAND . . . . . . . . . . . . . . . . . . . . . . . . . The military SATCOM band of radio frequencies, from 7.25 to 8.4 GHz.

XMTR . . . . . . . . . . . . . . . . . . . . . . . . . . .Transmitter. Equipment used to generate and amplify an rf carrier, modulate
the carrier, and radiate the modulated rf carrier from an antenna.

Glossary 4
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INDEX

A
Adjustments:

ATTEN ADJUST control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-51
TA-3A9-PS401, 28 V dc power supply HTA-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-50
3-28

Insulation crimping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9b
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3

Amplifier printed ci board No. 1 HTA-3A9A1A7 and No. 2

Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5

Amplifying circuit, dc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
A

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-51 d
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-51 b

Test equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-51 a
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4

lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
Functional analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
Indicator circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24

Autorange logic printed circuit board HTA-3A9A4:
Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 a
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5

Autoranging logic circuit:
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
Comparator Al01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19a

status circuit Q105 through Q108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19d
-switching network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19c
-switching rate network Q104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19 b

Zener regulated +5 V dc power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19e
Auto-zero:

Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-20
Functional analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-20

Auto-zero circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-20
Auto-zero printed circuit

Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 - 7
replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6c

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 - 5
Al and A2 terminal rds, removal and replacement . . . . . . . . . . . . . . . . . . . . 3-27

3-46

3-45
3-31
3-5
3-5
1-1

4-28
4-20
4-5
2-2

3-47
3-47
3-46
2-2

2-6
2-2
2-8

4-28
4-20
4-5

2-6
2-6
2-7
2-6
2-6
2-7

2-7
2-7
2-7

4-28
4-23
4-5
3-30
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C

Calibration, rf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
CB1, removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-26
Chopper HTA-3A9A1G1, removal and replacement . . . . . . . . . . . . . . . . . . . . . . 4-6 g
Chopper driver and relay printed circuit board HTA-3A9A1A5:

Performance Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6d
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5

Chopper driver Q5 through Q8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18g
Circuit analysis:

Autoranging indicator circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24
Autoranging logic circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
Auto-zero circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-20
Dc amplifying circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
Dc amplifier assembly HTA-3A9A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
Dual 15 V dc power supply HTA-3A9PS401 . . . . . . . . . . . . . . . . . . . . . . . . . 2-21
Feed and power amplifier metering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25
Feed power monitor HTA-3A9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13
Meter zeroing and power shutdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26
Pin diode attenuator HTA-3A9-AT401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-14
Pin diode switch HTA-3A9S402 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
Rf sensor HTA-3A9A401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16
Transmitter power monitor panel 14A27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23
28 V dc power supply HTA-3A9PS402 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-22

Circuits:
Decoding, autoranging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6 b
Feed power analog signal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9
Feed power meter range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10
Input, dc amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5 a
Output, dc amplifier, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5 b
Power amplifier display and power shutdown . . . . . . . . . . . . . . . . . . . . . . . . . 2-11
Sensing, autoranging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6 a

Coaxial connector repair procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6e
Comparator A101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19a
Component replacement procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6 c
Connectors, solder contact:

Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-24
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 3-6 a

Connectors, multipin:
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-23
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6d

Crimping procedure, power shutdown inhibit jumpers . . . . . . . . . . . . . . . . . . . . . 3-9 c
Cross-reference index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8c
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D

Data, physical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dc amplifier assembly HTA-3A9A1:

Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Functional analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Performance test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Test equipment and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Voltage and resistance measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Feedback network Q1 through Q4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Filter amplifier AR3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Integrating amplifier AR4, Q4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Low-noise preamplifier Q1, AR2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

odulator and input transformer G1-A, T1 . . . . . . . . . . . . . . . . . . . . . . . . . .
Phase splitter and demodulator Q2,Q3, G1-B . . . . . . . . . . . . . . . . . . . . . . . .

Decoding circuit, autoranging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Description and data, transmitter power monitor equipment . . . . . . . . . . . . . . . .
Dual 15 V dc power supply HTA-3A9PS401:

Adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1-8 a

2-18
2-5
4-7
4-1a
3-44
4-5
4-3

2-18g
2-18 f
2-18 c
2-18 e
2-18 b
2-18 a
2-18 d
2-6 b
1-5

3-50
2-21
3-40

E
Electrical characteristics, transmitter power monitor equipment . . . . . . . . . . . . . 1-8 b
Equipment configuration, transmitter power monitor . . . . . . . . . . . . . . . . . . . . . 1-5 b
Equipment interface information, feed power monitor . . . . . . . . . . . . . . . . . . . . . 2-3
Errors in this publication, reporting of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4

F
Fabrication of power shutdown inhibit jumpers . . . . . . . . . . . . . . . . . . . . . . . . . 3-9

meter adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-28
circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9
metering circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25

power meter range circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10
emoval and replacement . . . . . . . . . . . . . . . . . . . . . . . 3-14
-3A9:
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3

ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-39
testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-56

moval and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-40

l-3

2-4
2-2
4-28
4-29
3-44
4-5
4-2

2-6
2-6
2-4
2-4
2-4
2-4
2-4
2-2
1-1

3-45
2-8
3-43

l-4
l-l
2-l
l-l

3-5
3-31
2-3
2-9
2-3
3-27

2-3
l-l
2-2
3-43
3-48
3-43
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3-52
3-34
2-18 c
3-20
1-2

2-6
2-6 a
2-6 b
2-7
2-5
2-9
2-10
2-3
2-11
2-4
2-2
2-8

Testing procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Filter amplifier AR3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Filters FL1, FL2, removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Forms and records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Functional analysis:

Autoranging circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sensing circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Decoding circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Auto-zero circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dc amplifying circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Feed power analog signal circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Feed power meter range circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Feed power monitor HTA-3A9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Power amplifier display and power shutdown circuit . . . . . . . . . . . . . . . . . . . .
Rf input attenuation, switching, and sensing circuit . . . . . . . . . . . . . . . . . . . .
Transmitter power monitor equipment interface . . . . . . . . . . . . . . . . . . . . . . .
Transmitter power monitor panel 14A27 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I
In-circuit resistance measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indicator assemblies DS1 through DS12, removal and replacement . . . . . . . . . . .
Indicator assembly HTA-3A9DS401, removal and replacement . . . . . . . . . . . . .
Indicator circuits, autoranging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Initial control settings:

Feed power monitor HTA-3A9:
ATTEN ADJUST control adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Testing procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

General support maintenance:
Dc amplifier assembly HTA-3A9A1 performance test . . . . . . . . . . . . . . . .
Rf sensor HTA-3APA401:

Performance test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rf calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Input circuitry, dc amplifying circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Insulation crimping adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Integrating amplifier AR4, Q4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

J
Jumper fabrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
Low-noise preamplifier Q1, AR2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3-5 b
3-18
3-47
2-24

3-51 c
3-55
3-37

4-7 c

4-12 c
4-11 c
2-5 a
3-9 a
2-18 e

3-9 d

2-18 b

3-47
3-37
2-4
3-29
l-l

2-2
2-2
2-2
2-2
2-2
2-3
2-3
2-2
2-3
2-2
2-l
2-2

3-2
3-20
3-44
2-8

3-47
3-48
3-38

4-29

4-38
4-35
2-2
3-5
2-4

3-5

2-4
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M
Measurements:

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
in-circuit resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Out-of-circuit resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Meter zeroing circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
odulator and input transformer G1-A, T1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Monitor:
Feed power HTA-3A9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmitter power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ultipin connectors J3, J4, removal and replacement . . . . . . . . . . . . . . . . . . . . .

Multipin connector repair procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0

Offline testing:
Dc amplifier assembly HTA-3A9A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pin diode attenuator HTA-3A9AT401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
POWER ON switch HTA-3A9S401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Power sup 3A9PS401, HTA-3A9PS402 . . . . . . . . . . . . . . . . . . . . . . . .
Rf sensor 9A401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Switch HTA-3A9S402 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Online testing, transmitter power monitor panel 14A27 . . . . . . . . . . . . . . . . . . .
P

PA1 and PA2 power meters:

3-5a 3-2
3-5 b 3-2
3-5 c 3-3
2-26 2-9
2-18 a 2-4

l-6 1-I
2-2 2-l
3-23 3-29
3-6 d 3-4

4-5 4-5
3-38 3-38
3-38 3-38
3-38 3-38
3-38 3-38
3-38 3-38
3-29 3-32

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-28
removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15

PA1. PA2 power shutdown circuit restoration . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10 d
PA1 power shutdown inhibition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10 b
Performance testing:

Dc amplifier assembly HTA-3A9A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Feed power monitor HTA-3A9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-56
Pin diode attenuator HTA-3A9AT401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-56

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-56
-3A9PS402 . . . . . . . . . . . . . . . . . . . . . . . . 3-56

Rf sensor HTA-3A9A401. 4-12
TA-3A9S402 ............................................................................ . 3-56

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-33

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-14

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-56
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-42

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
emoval and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-42

Phase splitter and demodulator Q2, Q3, G1-B . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18d

3-31
3-27
3-8
3-7

4-28
3-48
3-48
3-48
3-48
4-38
3-48
3-33

2-3
3-48
3-43

2-4
3-43
2-4
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l-8 a

3-6 c (3)
3-16
3-17

2-11
2-25
1-5b

3-46
3-46

2-11
3-10b
3-10 c
3-10d

Physical data, transmitter power monitor equipment . . . . . . . . . . . . . . . . . . . . . .
Potentiometers, removal and replacement:

Replacement procedure
R21,R22,R23 . . . . . . . . . . . . .

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

. . . . . . . . . . . . . . . . . . . . . . .
R9,R10,R11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Power amplifier:
Display and power shutdown circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Metering circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Power monitor equipment configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
POWER ON switch S401, removal and

replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
POWER INPUT connector J3, removal and replacement . . . . . . . . . . . . . . . . . .
Power shutdown:

Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inhibiting PA1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inhibiting PA2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Restoring PA1, PA2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Power shutdown inhibit jumpers:
Crimping procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Insulation crimping adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Jumper fabrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Terminal locator adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Power supply HTA-3A9PS401, HTA-3A9PS402:
Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Output voltage adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Power supply/counter decoder printed circuit board HTA-3A9A1A3:
Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Precision power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Printed circuit boards, removal and replacement:

HTA-3A9A1A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HTA-3A9A1A3.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HTA-3A9A1A5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HTA-3A9A1A6, HTA-3A9A1A7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HTA-3A94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

R
Range status circuit Q105 through Q108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Range-switching network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3-9 c
3-9 a
3-9 d
3-9 b

2-21,
3-50
3-56
3-40
3-38

4-7 d
4-6 b
4-5
3-28 c (1)

4-6c
4-6 b
4-6 d
4-6e
4-6 a

2-19 d
2-19 c

l-3

3-4
3-27
3-27

2-3
2-9
1-1

3-44
3-44

2-3
3-7
3-8
3-8

3-5
3-5
3-5
3-5

2-8
3-45
3-48
3-43
3-38

4-29
4-23
4-5
3-31

4-23
4-23
4-24
4-26
4-20

2-7
2-6

Index 6
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Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Relays:

Removal and replacement:
Relays K1 through K8, and K13 through K16 . . . . . . . . . . . . . . . . . . . . . 3-21
Relay K405 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-45

Replacement procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6 c (1)
Relay sockets K1 through K8 and K13 through K16, removal and replacement . . 3-22
Removal and replacement:

A1, A2 terminal boards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-27
CB1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-26
Chopper HTA-3A9A1G1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 g
Connectors:

Solder contact, J1, J2, J5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-24
Multipin, J3 J4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-23

DC amplifier assembly HTA-3A9A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-44
FEED power meter M2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Feed power monitor HTA-3A9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-39
Filters FL1 and FL2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20
Indicator assemblies DS1 through DS12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-18
Indicator assembly DS401 lamp and assembly . . . . . . . . . . . . . . . . . . . . . . . . 3-47
PA1, PA2 power meter M1, M3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Pin diode attenuator HTA-3A9AT401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-41
Potentiometers:

Chassis mounted, R9, R10, R11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17
Front panel calibration, R21, R22, R23 . . . . . . . . . . . . . . . . . . . . . . . . . . 3-16

POWER INPUT connector J3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-49
POWER ON switch HTA-3A9S401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-46
Power supply HTA-3A9PS401, HTA-3A9PS402 . . . . . . . . . . . . . . . . . . . . . . 3-40

Printed circuit board:
HTA-3A9A1A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 c
HTA-3A9A1A3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 b
HTA-3A9A1A5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 d
HTA-3A9A1A6, HTA-3A9A1A7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 e
HTA-3A9A1A4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 a

Relays:
1 through K8 and K13 through K16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-21

3A9K405 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-45
Relay sockets K1 through K8 and K13 through K16 . . . . . . . . . . . . . . . . . . . 3-22
Resistor R26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 f
RF sensor HTA-3A9A401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-43
SIGNAL OUTPUT connector J2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-48

1-1

3-29
3-44
3-4
3-29

3-30
3-30
4-27

3-30
3-29
3-44
3-27
3-43
3-29
3-28
3-44
3-27
3-43

3-27
3-27
3-45
3-44
3-43

4-23
4-23
4-24
4-26
4-20

3-29
3-44
3-29
4-26
3-43
3-45

Index 7
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Switches:
HTA-3A9S402 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
POWER ON HTA-3A9S401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
S1 through S4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TB1, TB2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tft element . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Thermistor assembly HTA-3A9A401-RT1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transformer HTA-3A9A1T1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmitter power monitor panel 14A27 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Repair:
Coaxial connector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
General instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Multipin connector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Replacement of components:
Potentiometers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Small components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Reporting of errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Resistor R26, removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rf calibration:

Initial control settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test connections and conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test equipment and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rf input attenuating, switching and sensing functional analysis . . . . . . . . . . . . . .
Rf sensor HTA-3A9A401:

Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rf calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Voltage and resistance measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S
Sensing:

Circuit automatic ranging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rf input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SIGNAL OUTPUT connector J2, removal and replacement . . . . . . . . . . . . . . . .
Small components, replacement procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Solder contact connectors J1, J2, J5, removal and replacement . . . . . . . . . . . . . .
Soldering and unsoldering procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Storage, administrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3-42
3-46
3-19
3-25
4-10 a
4-10b
4-6h
3-13

3-6e
3-6
3-6 d

3-6 c (3)
3-6 c (1)
3-6 c (2)
1-4
4-6f

4-11 c
4-11 d
4-11 b
4-11 a
2-4

2-16
4-12
4-10
4-11
4-9
4-3

2-6 a
2-4
3-48
3-6 c (2)
3-24
3-6 a
l-3

3-43
3-44
3-29
3-30
4-34
4-34
4-28
3-27

3-4
3-3
3-4

3-4
3-4
3-4
1-1
4-26

4-36
4-36
4-36
4-35
2-2

2-4
4-38
4-34
4-35
4-32
4-2

2 - 2
2-2
3-45
3 - 4
3-30
3-3
1-1
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Switches:
replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

T
Tabulated data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cross-referenceindex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Electrical characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

Terminal locator adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 output voltage adjustment . . . . . . . .

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . .
er meter adjustment . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3-19

3-56
3-42
3-38
2-4

1-8
1-8c
1-8 b
1-8 a
3-25
3-9 b

3-51
3-50
3-35

4-7a
4-5a

4-12 a
4-11 a
4-9a

3-30
3-28
3-8

4-12
4-10 a
4-9

4-12
4-10 b
4-9

3-29

3-48
3-43
3-38
2-2

1-3
1-5
1-4
1-3
3-30
3-5

3-46
3-45
3-37

4-29
4-5

4-38
4-35
4-32

3-32
3-31
3-4

4-38
4-34
4-32

4-38
4-34
4-32

Index 9
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Transmitter power monitor:
Equipment interface information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
General description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

Transmitter power monitor panel 14A27:
Adjustment of FEED, PA2, power meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-28
Circuit analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23
Description and data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7
Direct support testing procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-29

Initial control settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-32
Test connections and conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-31
Test equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-30

Functional analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Performance testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-33
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7

Troubleshooting:
DC amplifier assembly HTA-3A9A1 . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . 4-5
Feed power monitor HTA-3A9A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-38
Genera! instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
Rf sensor HTA-3A9A401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9

Transmitter power monitor panel
14A27.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7

U
Unsoldering procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6 a

V
Voltage and resistance measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
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Figure FO-1.  Color code marking for MIL-STD
resistors, inductors, and capacitors
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Figure FO-2.  Transmitter power monitor equipment,

i n t e r f a c e  b l o c k  d i a g r a m .
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Figure FO-3.  Transmitter power monitor equipment,

functional block diagram (sheet 1 of 3).
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Transmitter power monitor equipment,

functional block diagram. (sheet 2 of 3)
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Figure FO-3.  Transmitter power monitor equipment,

f u n c t i o n a l  b l o c k  d i a g r a m  ( s h e e t  2  o f  3 ) .
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Figure FO-3.  Transmitter power monitor equipment.
functional block diagram (sheet 3 of 3).
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Figure FO-3.  Transmitter power monitor equipment,

functional block diagram (sheet 3 of 3).
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Figure FO-4.  Feed power monitor HTA-3A9,
schemat i c  d iagram ( shee t  1  o f  2 ) .
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Figure FO-4.  Feed power monitor HTA-3A9,
schematic diagram (sheet 2 of 2). 
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Figure FO-4.  Feed power monitor HTA-3A9,
s c h e m a t i c  d i a g r a m  ( s h e e t 2  o f  2 )
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Figure FO-5.  Feed power monitor HTA-3A9,
w i r i n g  l i s t .           
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Figure FO-6.  Transmitter power monitor panel 14A27,
s c h e m a t i c  d i a g r a m  ( s h e e t  1  o f  2 ) .
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Figure FO-6.  Transmitter power monitor panel 14A27,
s c h e m a t i c  d i a g r a m  ( s h e e t  2  o f  2 ) .
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Figure FO-7.  Feed power monitor HTA-3A9,

a s s e m b l y  d i a g r a m .
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