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CHAPTER 1
INTRODUCTION

SECTION 1.

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

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, 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-
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/

SECTION 1.

1-5. General Description The transmitter power
wnitor cquipment is part of the transmit {uplink) func-
wn described in Operator and Organizational Manual
sr Satellite Communication Terminals AN/FSC-78(V),
‘™M 11-5895-898-12, and AN/FSC-79, TM 11-5895-
99-12. The transmitter power monitor equipment con-
sts of Radio Frequency Monitor MX-9472/G (feed
ower monitor HTA-3A9) and Control-Indicator C-
841 /G (transmitter power monitor power 14A27).

a. Purpose and Use. The transmitter power monitor
quipment monitors the f transmitte (uplink) energy
tesent at the outputs of Radio Frequency Amplifier
G-131A/MSC or OG~132A/MSC and in Feel Assembly
8-2941( )FSC (feed assemoly HTA-1AL) and converts
1e rf sample into the analog signal required for direct read-
g on the FEED POWER meter of the transmitter power
wnitor panel.

b. Transmitter Power Monitor Equipment Configur-
tiaw for AN/FSC-78V) and AN/FSC-79. Transmitter

GENERAL

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

b. Report of Packaging and Handling Deficiencies,
Fill ou: and forward DD Form 6 (Packaging Improve-
ment Report) as prescribed in AR 700-58/
NAVSUPINST4030.29/ AFR71-13/MCOP4030.29A.
and DSAR 4145.8.

Discrepancy in Shipment 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.

DESCRIPTION AND DATA

power monitor equipment for the AN/FSC-78(V) and
the AN/FSC-79 configurations is shown in figure I-1.
1-6. Feed Power Monitor HTA-3A9(fig.w). Feed
power monitor HTA-3A9 converts a sample of the uplink
rf power present at the input of feed assembly HTA- 1Al
into a 0 to +5 V dc analog signal for monitoring by the
transmitter power monitor panel. The feed power monitor
can be adjusted at the front panel to measure the sampled
power over a 40 dB range within the limits of -36 dBm
to +20 dBm. The feed power monitor contains autorang-
ing circuits that produce a power range signal for one of
four range indication circuits in the transmitter power
monitor p:nel. Additionally, the feed power monitor can
be automatically zeroed by application of a signal from
the transmitter power monitor panel. Built-in dc power
sources are included: therefore, only a 120 V ac source is
required for operation. Rf-to-analog voltage conversion is
obtained by an integeal chopper-stabilized dc amplifier.
Autoranging signals are provided by comparator and dig-
ital logic counter-decoder circuits.

1-1
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MX-9472/G

(FEED POWER MONITOR
HTA-3A9)

CONTROL-'NDICATOR
C-%841/6G
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Figure 1-1. Transmitter power monitor equipment.
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Figure 1-2. Feed power monitor HTA-3A9.

1-7. Transmitter Power Monitor Panel 14A27 (fig.

1-3). Transmitter power monitor panel 14A27 is a 19-

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-1AL, online Radio Frequen-
cy Amplifier OG-I31A/MSC (low power amplifier
nit 31 or 32 (AN/FSC-78(V)) or OG-132A/MSC
high power amplifier unit 31 or 32 (AN/FSC-79)
nd standby low or high power amplifier (unit 31 or
2). The three circuits are essentially the same,
xcept that the feed power monitoring meter incor-
orates adjustable low and high limit settings by
neans of front panel control knobs. The feed power
reter also has an internal meter relay circuit that
rovides an alarm signal if either limit is exceeded.

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
equipment. The technical characteristics include
physical data and electrical characteristics. The
cross-reference index relates equipment reference
designations to functional group numbers.

a. Physical Data. Table 1-1 lists the physical
characteristics of the transmitter power equipment.

Table 1-1 Dimensions and Weights

[
| l Weight
Ret des Equipmant Qty Holght | Widlh Depth  [pounds)
ITA-3A% Feed power monitor 3% 140 138 i$
$A27 Teanumitter power monitor prnel e 190 8. 1]

13




TM  11-5895-912-34/NAVELEX 0967-LP-546-6390/TO 31R5-2G-212

FEEL POWER

PAI POWER
: _METER RANGE SHUT DOWN

SHUT DOWN

T CALE il e
E j VEED  par @Az

® @ o
TRANSMITTER POWER MONITOR

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

b, Flectrical Characteristics.  Tabic 1-2 lists the mitter power monitor equipment. The charactenstiies -
techmcad characteristies for the asseithhes in the trans- cluce power requirements, operating levels, and other
pertinent data

Table 1-2 Electrical Characteristics

Characteristic Specification

Feed power monitor HTA-3A9

[EYENTGIN .

THaNn 3 OH

Frogueroy anpe
VSR b
i poagr Adpn Lahie 0B tonpe within himits of 23604 CdBm L 00 23 dlm

Ehnut vl

LREEURT etV do T mA e
Vulotatic tangng SNV Goat e m A Tma
iyt doewrone
wpriabas
Revutas 470 pot teotnady
Roaponag 1o Eaevands i

B oagt g crients CMOON e e sl [y

Transmitter power moniter panel 14A27

1-4
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TABLE 1-2 Electrical Characteristics-Continued

Characteristic Spacliication

Autoranging status
Analog signal

Qutput signals

Autoranging status

Analog signal

Feed pewer auto-zero
switch closure

Power requirements
Dc power
Ac power

+28 V dc on one of four selected ranges from three discrete rf power cons2rt-
ers

0 to +5 V dc into 5000 ohms from three disciete rf puwer converters

Cortact closures, +28 V dc at 200 mA

Oto+5Vdc
28 V dc return

+28 Vdc
120 V ac, 50 to 60 Hz

¢. Cross-Reference Index. Table 1-3 provides a as they apply to Maintenance Allocation Charts (MAC)
cross-reference index between equipment reference desig- and Repair Parts and Special Tools Lists (RPSTL).
nations and functional group number (FGN) assignments

Table 1-3. Cross-Reference Index

Roft dee Commeon name FGN
14A27 Transmitter power monitor panel 1401
14A27A1 Resistor assembly 140101
14A27A2 Semiconductor device assembly 140102
14A27M1, M3 Meter 140103
14A27M2 Meter 140104
HTA-3A9 Feed power monitor 1402
HTA-349A401 Rf sensos 140201
HTA-3A9PS401 Powe: supply 140202
HTA-3A9PS402 Power supply 140203
HTA-3A98402 Switch, of 140204

i HTA-=3A3AT401 Pim attenuator 140205
HTA-IAIAL D¢ amplifier assombiy 140206
HTA-3ASALAL Ato-aote peb assavmbly §4020603
HEA-JAOALAS Powe. supp'y/eounter decoder 14030602

& pels aunembly
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Table 1-3 Cross-Reference Index-Continued

Ref deoe Common neme FaN
HTA-3A9A1AS5 Chopper driver and relay 14020604
1 pcb assembly
HTA-3A9A1A6 Amplifier no. 2 pcb assembly 14620605
HTA-3A%A1A7 Ampiifier no. 1 pco assembiy 14020606
HTA-3A9A2 Relay pcb assembly 140207
HTA-3A9A4 Autorange logic pcb assembly 14020601
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CHAPTER 2
FUNCTIONING OF TRANSMITTER POWER MONITOR EQUIPMENT

SECTION 1.

2-1. Introduction. This chapter explains the func-
tioning of the transmitter power monitor equipment as an
aid in understanding the maintenance instructic :3 pre-
scribed in Wﬁm Section I provides interface
information and a functional analysis of the transmitter
power monitor equipment. Section II contains detailed
circuit analyses of the subassemblies.

2-2. Transmitter Power Monitor Equipment Inter-
fece information |(fig. FO-2). The transmitter power
monito: equipment, which consists of feed power monitor
HTA-3A9 and transmitter power monitor panel 14A27,
interfaces with coaxial directional coupler (directional
coupler HTA-3ASDC1) in radio frequency equipment
group HTA-3 and with low power amplifier units 31 and
32 or high power amplifier units 31 and 32.

a. The transmitter power monitor equipment moni-
tors the rf uplink (transmit) power present at the input
of feed assembly HTA-1A1 and the output of the two
redundant low power amplifiers (vaits 31 and 32) used in
the AN/FSC-78(V) or the two redundant high power
amplifiers (units 31 and 32) used in the AN/FSC-79.
This redundancy is provided so that one unit will be in the
online mode while the other unit is in a standby mode. On
transmitter power monitor panel 14A27, the two redun-
dant units are identified as power amplifier no. I (PAL)
and power amplifier no. 2 (PA2) (para 2-8).

b. Feed power monitor HTA-3A9 converts the trans-
mit test sample {rom dizectional coupler HTA-3ASDCH
into a 0 to +3 V dc analog output signal. It also peovides

FUNCTIONAL ANALYSIS

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.

¢. 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
power shutdown signals to power amplifier no. 1 and 2.
Of the 16 output signals from the transmitter power mon-
itor panel to Control-Monitor C-9861/G (AN/
FSC-78(V) system status logic unit 15AS5) or C-9854/G
(AN/FSC-79 system, status logic unit 15AS), only the
feed power meter limit alarm signal is active. Three 0 to
+5 V dc analog output signals and 12 autoranging signals
are provided but not used. The feed power meter limit
alarm signal is generated if preset feed zower high or low
limits are exceeded. System status logic unit 15AS then
transfers an cutput power fault signal to Control-Indica-
tor ID-2028/G (AN/FSC-78{V) fault and system status
panel 14A16) or Control-Indicator ID-2033/G(AN/
FSC-79 fault and system status panel 14A16) which pro-
vides both visual and audible minor alarms.

d. The functional analyses of feed power monitor
HTA-3A9 and transmitter power monitor panel 14A27
are given in paragraphs 2-3 through 2-11. For a detailed
functional of interfacing equipment, refer to
the technical manuals listed in table 2-1.

Table 2-1 Interface Equipment Reference Manuals
Rat dee Commen neme Monusl no.
HTA-tAL Paed assembly THM 11389990034
WTA-3 RE oqpigment grouy T 60900390034
WAL Antanns wsvegnide grouy T | 6500590034
Unit 15 Systame by logie it ek T 51300000 34
Uit 34, 32 Law povwar amplifior EE LSR8 B06- 34
Uit ¥4, 12 Vgl pewer wnplifior BN § 005006 1k

2-1
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2-3. Food Power Monitor HTA-3A9 Functional

Analysis sh 1). Feed power monitor HTA-
3A9 consists of four major circuits: the rf input attenuat-
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 Il. Circuit Analy-
Sis.

2-4. RF Input Attenuating, Switching, and Seneing
Circuit. The transmit test sample at connector J1 of
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
imeter. 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
before application to the dc amplifier.

2-5. DC Amplifying Circuit. This circuit is a
chopper-stabilized de amplifier that measures the average
power absorbed by the power sensor and provides a ther-
mally stabilized, low noise, 0 to +5 V dc analog signal
aver four automatically selected power ranges (para 2-6).
Included is a circuit that provides for remotely command-
ing a zcro amplifier output with no dc input from the
power sensor (para 2-7).

a. Iaput Circuitry. During normal operation, the dc
output of power sensor A401 is applied o modulator
GE-A, T1. This circuit consists of one-half of a mechani-
«al chopper which is connected across center-tapped
teamsformer T1. The chopper is driven by modem driver
U5 through Q8 which is an astable multivibrator that
frec-rums at 100 Hz, The square-wave output of the
chopper is stepped up by transformer T1 and applied to
low-noise preamplifier Q1. ARY. The square-wave signal
is amplificd in this circuit and coupled 1o filier amplifier
AR3. Here much of the noise and <purious frequencies
are filtered out, vesulting in an amplified sine wave that
is then conncctod to phase splitier Q2. Q3. This cirouit
prowides the phase-splitting function required by full-
wave domodulator G1-B. The demodulator, which is the
vilor balf of the mechanical choppes and, therefore, is
symchromoasly deiven with modulator G 1A, T1, recovers
the do input signal o1 a greaily amplifiod level which i
theem aprbiod to intograting amplifier AR4, Q4.

b, Outpo Clecabtry. The imegratod owipuw of wie-
prating aemplifior AR4, Qd « connected 10 a nerwork in
pormer wormor A0 dhat © gen for power senuor
sepwitiviny avd effocrve elficioncy a1 the channel froguen-

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 0to +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.

ran ing) is erovided bY feedback circuitry that functions
escribed in the following subparagraphs.

a. Sensing Circuit. The output of inverting amplifier
ARL is sensed by comparator and trigger stage A101,
A105, Q102 throu?h Q104 which provides range-
SW|tch|ng 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
level is below £0.45 V dc, or if the unit is in the least
sensitive range and the output level is above +5 V dc. The
range-switching triggers are applied to counter decoder
Al102, A104, Q105 through Q108 when range switching
is required. Switching occurs only ~etween adjacent
ranges in either the forward (higher) or reverse (lower)
direction untii the proper range level is reached or the
switching is inhibited as previously described.

b. Decoding Circuit. The counter decoder consists of |
two-stage binary counter A104, NOR gates A102, and
refay drivers Q105 through Q108 which combine to oper-
ate one of four relays in range select status circuit K401
through «. 404 and also the specific relay in range select
gain control circuit K1 through K4 that corresponds with
the proper power level range. The selected relay stage in
the range select gain control circuit provides the correct
degree of degenerative feedback and, therefore, accurate
control of amplifier gain. The selected relay stage in the
range select status circuit provides +28 V dc on the appli-
cable status line at pin J(1 W - 10 W), S(10 W - 100 W),
POI00 W - 1 kW), or E(1 kW - 10 kW),

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

switch S4 on transmitter power monitor panel 14A27 is
pressed, a ground is applied to one side of relay coil K405
via auto-zero input pin K of connectur J2, and rclay K405
is energized. Operation of K405 removes the rf power |
output from pin diode switch 5402 and causes the auto-
yevo cirouit (AR 201, K208, Q201 ) 10 establish the proper |
reference voltage level 1o provide a zevo signal (mtwt

from feed power monitor WTA-3A9 when ‘
power i sevo. The vefevence voltage tevel in ret
the auto-zero process i completed to provide the correct
powes level meter ndicavion. Therefore, the Teed power |
wmonitor wust be zeroad erch time an accurate power level |
moter veading is 1o be obtained,
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2-8. Transmitter_Power Monitor Panel 14A27 Func-
tional Analysis sh2 and 3). Transmitter
power monitor panel 14A27 provides 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. 1is 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-
tions of the power measuring circuits. Trans:.. tter power
moniter panel 14A27 receives all opera:’~. cower from
cxternal sources: +26 V dc for indicator illumination
from Control-Monitor ID-1914/G (prime power monitor
and stutuwzﬂ. and 120 V ac from an electrical
plugmold sh 2}, both lccated in control console
unit 14.

2-9. Feed Power Analog Signal Circuit
gh 2). The 0 .0 +5 V dc analog signa! that is derived
from the feed assembly rf power sample enters trans-
mitter power monitor panel 14A27 at pin M of connector
J.. Here it is applied through resistive networks to inter-
nal FEED POWER meter M2 and to pin Y of connector
J3. METER ZEROQ switch S4 initiates the auto-zeroing
of feed power monitor HTA-3A9. When METER ZERO
switch S4 is pressed, it applies a ground to the winding
of uuto-zero relay K405 in feed power HTA-JA9. FEED
CALIB ADJ potentiometer R23 is used to calibrate me-
ter M2, Potentiometer R9 provides a similar function for
the anclog output. Circuit breaker CBI and line filter

SECTION 1.

2-12. General. Circuit analysis of the power monitor
equipment is divided into discussions of feed power moni-
tor HTA-JA9 and transmitter power monitor panel
F4AL7. Explanations are keyed to pertinent dewsiled
sehemutic disgrams. Only nonconventional cirewits, oe
nonconventional ue of 3 component, are expluined in
dutuil im these diseussions. Paragraphs 2- 1 3 dheough 2-32
provide cirewit analyses for foed power menitor BT A-
JAY cieeurts. Parnaraphs 2-23 thoough 2-16 provide cir-
et iwmalyses for runsamitter power monitor panel 18427
ehrguity,

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.

2-10. Feed Power Meter Range Circuif (fig.FQ-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-AL 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 Circuitssh 3). The meter range and
analog signal circuits for power amplifier no. 1 and 2
(units 31 and 32) are shown on sheet 3 of FO-3. These
circuits are essentially the same as described for the feed
power circuits (para 2-9 and 2-10), differing only in that
the meters do not have limit alarm or auto-zero circuits.
Also shown on this sheet are the power shutdown circuits
used by the console operator (o terminate operation of
power amplifier no. §. 2, or both. Pressing PAI POWER
SHUT DOWN pushbutton switch S1 shuts down power
amplifier no. |, pressing PA2 POWER SHUT DOWN
pushbutton switch S2 shuts down power amplifier no. 2,
and pressing FEED POWER SHUT DOWN switch S3
shuts down both power amplifiers co. | and no. 2. Press-
ing any of these switches causes & momentary contact
opening which, in turn, Causes disconnection of the select-
ed power amphifier{s).

CIRCUIT ANALYSIS

2-13. Food power Monitor HTA-3A9 Circuit Analy-

lil Feed power monitor HTA-3A9 s func-
0 mwsxmmm signal processing amd
and ywo power supplies: pin diode sthen-
wator A& 400, pin Jiodie ywiteh SA0T, power sensor AS01,
de mm&*& 4 meg W’F&w Inra b M w o 44 %

mmm mr WWW%W% ;
B »:“‘«" ae &V g s

Pin dic do M%ﬂmﬁw AT i u mmww sl
skt awemlly  pin diodier ther operate o & mached
ARETULIOR SHaR N Contingous Wy B ve e witlin e
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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 $402 1). Pin
diode switch S402 is a nonrepairable, solid-state assembly
of pin diodes which acts as an rf switch by the application
or nonapplication, of +28 V dc bias via relay K405 (para
2-4). Applying +28 V dc to switch S$402 causes positive
bias current to flow and the diodes to behave as a veiy low
reststance that shunts the rf line. This causes almost tota!
reflection of the incident rf power. Conversely, removing
the 428 V de restores the normal transmission character-
istic by removing the positive bias current.
2-16. Power Sensor A401 (fig. 2-1). Power sensor
A401 incorporates a thin-film thermee'ectric (1ft) element
which, acting as a well-matched termination, absorbs the
inwident ri power and then, by ihe resultant temperature
ris, geneitos o thermoelectric emf that is proportional
i the of encrgy. The power sensor is used to measure a
vampded ¢ power within the mequency raage from 7.9 10
8.4 Gedz. The maximum power that can be applied to the
panr e b mW. Fxceeding this power can bura out
the shia-filay transintor elemert. The element load con-
st o boamuth and antimony soitions that are deposited
om 3 thia dicleciog sabsirate 1n a goometnic pattern that
produces the moyguired configuration of thermodecine
pumctias. The wemperaiure difierential between the junce
v o very sonall s that the devine performs a true
wgpar oon (e ) functen, The de power output is direct-
fs proportwnad 1o the a'worbed of power. Inductors L1
smd B.Y wath capacitors €1 and C2, respectively | filter out
rowndual 1] froguensy componcais. The compensalion net-
work. when connected 1o the de anplificr module (pava
20 T, comprmsates wor thie seasitivity of the specific pow-
er swrsot and for s effective efficiency a1 *he freguency
being woowred. Thermustor BT wabilives the outpu
ang qrbmn tomiperatere vasations, EFY potentiometer
R«a e wﬁm ated divect’y i wevims of effective efficency
B wh 4 U snpssiend or iaerpolysed vidse of offec
! sy faof Uhe Traquency o W, BaRomuiic 0onrey
wisans il g efficneaey orras aoow s CAL powntiometer 83
o el b wflpaed e omipus sigied 09 the verrect tea
wlhem g bmoss o beseld Trom o vtapdard wgnel souree
st va whe et ot power weRw
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2-17. DC Amplifier Assembly HTA-3A9A1 (fig. FO-

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
pch ALAS5, integrating and inverting pch ALA7, and low-
noise preamplifier and filter pch 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 pch ALA1L has reference desig-
nations assigned in the 201 to 299 block. Paragraphs 2-18
through 2-20 discuss these discrete circuits and associated
chassis-mounted parts

2-18. DC Amplifying (fig. FO-4, sh2). This circuitry
is discussed in the foliowing subparagraphs.

a. Moaodutator and Input Transformer G1-A, Tl. The
dc input signal is applied via pin | of connector JStc a
moving arm of modulator G1-A. G1-A is one half of a
mechanical chopper. The dc amplifier feedback signal
from emitter-follower Q4 is applied to the center-1ap of
the primary of input transformer T1 (R!1, R13, RIS, or
R17). Therefore. the difference between the input and
feedback ¢ Tset signals is alternately applied to each half
of the transformer primary, producing a squaie-wave Sig-
nal that is stepped up in the transformer secondary before
being applied to low-noise preamplifier Q1, AR2.

b. Low-Noise Preamplifier 91, AR2. The squase-
wave signal from the modulztor and wput tran. ormer
stage is amplified it low-noise preamplifier Q1, AR2 be-
fore coupling 10 the following filter stage. The gain of the
AR stage 1 con rolled by a voliage divider consisting of
series aesistor R 3o and the automatucally sclected range
resistor (R72, R73. R74, or R7S).

©. Filver Amplifior 4RY. The AR3 stage 1» an active
bandpans filter cemtered a1 110 Hy Fire tumng i pro-
vided by potentiomcter R3I9. This stage converts the
square-wave input from the low-reise preampiifier o a
sinusoidal spnal

d. Pluse Splitser aad Demodulotor @2, QF, Gi-8,
Pap transistors Q2 wnd Q3 form a phuse-aplitting cirouit
which provides biphase signals o the 1wo fixed comacts
of demodulator G1-B by means of conventional biphase
configuranion. The moving arm of demodulator G1-B i
synchranously driven with modulator G1-A at the 1 10 He
rate. Thas chinvinates much of the asynchronous noise and
other sputions Treguency compenents normally present in
the cwrrer

o, Swegraving Amplitier ARG, 4. The owput of “he
Mmmﬁmluhn i appliod 1w wold-state «mmﬁm AR4

1 ter-taltower Ad, Teetback vedis-
2 formn an IRSErEINE am-

i

phithey . dewvmined by the Bhe®S?
Fivtie while st '““i?if% st The bendwidth ol the de
sl '
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Figure 2-1. Power sensor A401, schematic diagram
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f. Feedback Network (0t Threugh Q4. Sizbilization
and gain coatrol are provided by feeding a sample of the
integrating amplifier output back to the dc amplifier in-
put through feedback resistors R1E, R13, RIS, and/or
R17. The combination of resistors inserted in the feed-
back path is a function of the autoranging circuit (para
2-19). The feedback path is from the emitter of Q4
through R62 to the selecting network (RIE, R13, RIS,
R 17 and contacts 5 and 6 of relays K4, K3, K2 and K1).
The feedback pa.h goes from the selecting network to the
primary winding centeriap of T! and through R26 to
ground. The voltage drop acrass k26 and the input signal
from power sensor A401 determine the current through
the primary of Ti. Thus the magnitude of the feedback
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 feed 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 ARL. 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 | 10 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 circujt_consists of the circuits on the autorange
logic pch A4 he power supply/counter
decoder pcb A1A3L(fig. FO-4, $h 1), and the K1 through

K4 relay/resistor network on the chopper driver and relay
pcb ALA5([(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

2-6

limit detector that functions as a range-level comperator i
10 provide a nominal +3 V dc output level (logic 1) whes
the arnalog output level at pin M of connector §2 is less
than +0.45 V dc or more than +5 V Jc. Conversely, it
provides a nominal zero output level (logic 0) it the ana-
log signal is between these limits. The output is inverted
at inverter A1035-12 and applied to the base of common-
emitter switch Q103. If the comparatar output is a logic
0, Q103 saturates to discharge capacitur C106 and, there-
by. prevent a range change.

b. Range-Switching Rate Network Q104. This net-
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.

¢. 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.
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Table 2-2. Autor

anging Binary Truth Table

- T .
A B tovel
¢ i IWwioW
i 0 2 10 Wio 100 W
] 1 3 100 W o 1| kW
1 1 4 1&W o 10 kW

{8y First. the high analleg signal is applied to com-
parator A 101. A101 outputs a logic 1 that unclamps com-
mon-emitter switch Q103. Capacitor C106 charges
toward +15 V dc, and the relaxation oscillator/pulse-
shaping network stage generates a pulse. The 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 104
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 AL04A to change state. The code is how
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) For range switching to lower ranges, switch
Q102 is turned off. NAND gate A103 (8-10) is disabled
and NAND gate AI03 (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) clamps capacitor C106,
thereby preventing further range switching until mea-
sured power exceeds the upper iimit of range 1.

d. Range Status Circait Q165 Through Q168. In ad-
dition to selecting the appropriate relay/resistor
combinations in the automatic ranging Teedback circuit
(subparagraph ¢ 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 Regulated +5 V dc Power Supsly. Com-
mon-base transistor Q101 with zener diode CR101 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
pch. Stage Q101 acts as the variable impedance in series
with load fluctuations, while zener diode CR101 and re-
sistor R102 provide the reference voltage.

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

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 | 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.
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2-21. Duel 15V DC Power Su
HSVdc-iS\v‘dcpowersu 1 receives a 120
V ac input via connector §3. hc 1—:5 Vdcand-15 Vde
outputs from PS401 lgo to pin diode attenuator AT401
and to the dc amplifier. No discussion of ihe internal
circuilry of this power supply is provided since this is a
scaled unit which is to be repaired at the factory.

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

dc power supg!‘)‘e PS402, receives 120 V ac input vxa
connector J3 +28 V dc output from PS402

relay K405 and to autoranging relays K401 1t rough
K404 No dlscussmn of ;hc internal c:rcuntry of thls power
\llpply ls pfOVlGCCI smcc llllS IS a smwu uni Wﬂlcﬂ is 10
be repuired at the factory.

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

cuit A The circuit analysis of trans-
mitter gower monitor panc! 14A27 is divided into three

parts. Paragraph 2-24 describes the automatic ranging
mdlcmor circuits; paragraph 2-25, the feed and power
amplifier metering circuits; and paragraph 2-26, the me-
ter zeroing and power shutdown circuits.

2-24, Autoranglqg Indicator Circuits ((fig. FO-4).
This circuit consists of the three automatic power range
indicators for feed power, power amplifier no. 1. and

oly PS401. Dual

power amplifier no. 2 measurements. Each indicator is
divided into four segments, one of which lights 1o indicate
the power range being monitored. Each segment is
marked in increments of 10X over a total range from i
W to 10 kW. llluminations of the 12 indicator lamp seg-
ments (DS1 through DS12 sh 1) is controlled
by relays K1 through K8 and K13 through K16 (fig.
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.

Table 2-3 Meter Range Circuit Data

Range input Return Relay ind Output é
FEED POWER meter M2

I1W-10W 32-) »nT K7 DS6 J3-F

10W-100W s J2-R K5 DS8 1-C

100 W - 1 kW J2-P J2-C K8 DS5 J3-H

1 kW - 10 kW 1-E J2-F Ké DS? B-E
PA1 Power meter M1

IW-10W J4-b J4-w K3 DS2 134

10W-100 W Ja-y J4-w Kl DS4 J3f

100W -1 kW 14d J4-w K4 DSI I3k

1 kW - 10 kW Jé-a J4w K2 DS3 J3-h
PA2 Power meter M3

IW-10W J4-h J4-K KIS DS10 13t




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

Table 2-3 Meter Range Circuit Data-Continued

Range input Roturn Reley ind Ouiput
W)W - 160 W e MK K13 D&t2 53q
00 W -1 kW 343 MK Kié D85 3
PAW - 10 W J4-q 14K Ki4 DSit i3s3

2-23. Food and power Amplifier Metering Circuits

8. B 1). The metering circuits for feed. power
Jmphﬁer no. 1. and power amplifier no. 2 display the
proportivnal power derived from each of the power sens-
ing points. The 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 diode detector is applied to a
transistor amplifier which operates a relay. When the
meter pointer reaches either limit, a refay contact closure
signal occurs at pins W or X of connecior 33. The meter
relay cbrcuits obtain ac operating veitage from connector
pins J5-A and JS-B via circuit breaker CBt and line
filters FLI and FL2. In addition to being applied to the
meters on transmitter power monitor panel 14A27, the
analog signals are routed to connector 13. Current-
limiting resistors, including a series potentiometer. are
included in each analog input and output path. The relat-
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

Transmitter power monitor pane! System statue logic
14A27 signals unit signals
" Power input Potenti- Heter Potenti- Cutput
meter pin ometer ref des ometer pin
FEED 2M R23 M2 R9 J3-y
PAl J4-D R22 Mi RI J3-MM
PA2 14-G R21 M3 RIO B-w

2-26. Meter Zeroing and Power Shutdown Circuits

(fig. FO-8,/sh 2). The meter zeroing and power shut-
down circults 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 PAlI POWER SHUT DOWN switches (S3. S2 and
S1, respectively) are interlocked so that power amplifier
no. | 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 PAl 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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CHAPTER 3

DIRECT SUPPORT

SECTION i. GENERAL

3-1 General. This chapter contains troubleshooting
maintenance, 2nd testing procedures for direct support
maintenance of the transmitter power monitor equipment
which includes transmitter power monitor pancl 14A27
' and feed power menitor HTA-3A9. Section | describes
the tools and equipment used in di~ect support mainte-
nance of the transmitter power monitor panel 14A27 and
the feed power monitor HTA-3A1 and provides general
troubleshooting and repair instructions. Sections Ii, 11,
and 1V provide troubleshooting, maintenance and per-
formance test information for the transmitter power mon-
itor panel 14A27. Sections V. VI, and VIl provide
troubleshooting, maintenance and performance test in-
formation for the feed power monitor HTA-3A9. Trou-
bleshooting consists of, but is not limited to, locating a
faulty subassembly, module, or component. Maintenance
consists of removal and replacement of the t. "tv item
and, when necessary, making adjustments on the replaced

item. Performance testing consists of checking the trans-
mitter power monitor panel 14A27 and the feed power
monitor HTA-3A9 against specific performance stan-
dards 10 make certain these units perform properly before
returning to service.

3-2. Voltage and Resistance Measurements. The
voltage and resistance measurements reguired to perform
maintenance on transmitter power monitor pancl 14A27
and feed power monitor HTA-3A9 are contained in the
troubleshooting and performance iest tables of this chap-
ter. General procedures for making voltage and resistance
measurements are provided in paragraph 3-5.

3-3. Waveform. The waveform data required to per-
form maintenance on feed power monitor HTA-3A9 is
shown on|figure FO-4, sheet 2.

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

Part/modal
Common name Official nomenclature no. Qty Menufacturer
AC Line Cord 17449 1 Belden
Adapter, Banana Jack to Size 16 Female Con- 3562 3 Pomona
nector
Adapter, Banana Jack to Size 16 Malc 3563 1 Pomona
Connector
Adapter, Banana Jack to Size 20 Male Con- 3561 4 Pomeona
nector
. Adapter, Elbow, OSM Plug to OSM Jack 219 1 Omni Spectra
Adapter, N Plug to ! Plug 3842 1 Pomona
Adapter, OSM Plug 10 N Jack 21030 1 Omni Spectra
Adapter, Single Banaaa Plug to Binding Post 2894 3 Pomona
' Coupler, Directional, 7 t0 12 GHz 10 dB 3045C-10 I Narda Microwave
Crimping Tool 46223-SH !
Extraction Tool 91012-1 1
i Fabricated Power Shutdown Inhibit Jumper 2

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

Comepon aoms Oflicizl nemenelaiure 0. Gty enuiesiurer
Generasse, Signal, SHF G.ierator, Signal SG-944/U 6208 1 Heulett-Packard
insertion Tool 380430-2 i AMP
Meter, Multifunction Multimeter ME-482(P)/U 34508.0PT 001,002 i Hewlett-Packard -
Meier, Power. Microwave Test Set, Radio Frequency Power |  460B 2 Genersl Microwave
TS-3596/U
Milliammeter, Volt-Ohm- Multimetzr ME-450/U 2606 | [|Simpeca
Mount, Thermoelectric Bolometer, R.F. N422C i General Microwave
Power Supply, Precision Po;:_Supply. DC Voltage Cali- | 2902 1 4] Electroaic Development
ion
Vest Lead, Banana Plug to Alligator Clip 1166-36-B 1 Pomona
Test Lead, Banana Plug to Alligator Clip 1166-36-R | Pomona
Test Lead, Banana Plug to Banana Plug B-12 | Pomona
Tes: Lead, Banana Plug to Banana Plug B-43(B) 4 Pomona
Test Lead, Banana Plug to Banana Plug B-48(R) 4 Pomona
Test Lead, Banana Plug to Mini Test Clip 3782-36-B 2 Pomona
Test Lead. Banana Plug to Mini Test Clip 3782-36-R 2 Pomona
Test Lead. Banana Plug to Test Probe 1986-36-B ! Pomona
Test Lead. Banana Plug to Test Probe 1986-36-R 1 ‘Pomona
Test Lead, N Plug to N Plug 1685-T-36 i Pomona
Test Lead, Spade Lug to Banana Plug 1370-24-B 1 Pomona
Test Lead, Spade Lug to Banana Plug 1370-24-R 1 Pomona

3-5. General Troubleshooting Instructions. This
paragraph contains general procedures for voltage and
resistianee measurements as an aid to troubleshooting.

2. Voltage Measurements. In-circuit voltage mea-
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.

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

b. In-Circuit Resistance 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
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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e Out-of-Cirenit Resisteace Measurements. Under
| certain conditions, due to circuit configurations, it may
' not be possible to check 2 traasistor or other component
in-circuit; in this case, the component must be disccanect-

_ed. Remove the suspected faulty component, using the

| proper procedure (para 3-6b below), and check as de-

- scribed in subparagraph 3-5b above. Ouly one end need

| be disconnected in order to check diodes.

' 3-8. Generel Repair Inetructions. This paragraph
provides general procedures for soldering and unsolder-
ing. component replacement, and connector repair.

| a. Soldering and Unsolderiag Procedures. To ensure
“high celiability of electrical connections, certain proce-

dures for hand soldering must be adhered to.

(1) use law wattage or temperature controlied
soldering irons and thermal (heat) sinks to
prevent damage to heat-sensitive components,
such as semiconductors, glass bead capacitors.
and insulating materials.

(2) Use appropriate soldering iron tips and per-
form the soldering operation quickly 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 60740 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
?]olldering points, using ethyl or isopropyl alco-

ol.

(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.

Never use any abrasive cleaning agents on
solder areas.

{11) Remove all visible flux and impurities from a
cool solder joint, using 2 medium stiff mate-
rial or synthetic bristie brush and approved
solvert. The soldered coanection should be
clean and have a smooth, undisturbed appear-
ance.

{12) Use a wire brush to remove oxide, paint, and
any other foreign matter from terminals be-
fore attaching wires and 1cads for soldering.
Use a special type white eraser to remove 2old
plating from solder areas.

b, Componecats Replacemeat. The following subpar-
agraphs provide general instructions for replacement of
chassis mounted components. For replacement of compo-
nents mounted on printed circuit ‘boards, refer to general

support maintenance instructions, chapter 4.

(1) Tag electrical wires connected to component
for identification. Unsolder leads from com-
ponent by followimg approved unsoldering
procedures (para 3-6a above).

(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.

3-3
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a. Component Replacement Procedure. Componenent
replacement procedures are as follows:

iby Relsys. Mark the relay pin numbers on indi-
vidual connecting wires with masking tape be-
fore removing the faulty relay. Replace the
relay using approved soldering techniques
{parz 3-62 above).

(2 Small components {fig. FO-1}. Small fixed ca-
pacitors, chekes, fixed resistors, varicaps, and
diodes are all replaced following the general
procedures described in subparagraph 3-66
above. Observe polarity on all types of diodes,
varicaps. and electrolytic capacitors. Figure
FO-2 illustrates color code markings for smalt
components.

(31 Poteniiometers. Replace the component fol-
iowing general procedures in subparagraph 3-
6b above; refer to applicable paragraph for
alignment procedures.

d. Multipin Connector Repair Procedures. Repair of
multipin connectors is performed as follows:

3y Tag and disconnect cable to faulty connector.

(2» Remove screws, washers, and nuts securing
connector to panel.

{3) Remove connector.

{(4) Clean all wires of solder and ensure that the
wires are properly stripped.

(8) Fill the pin cups on the replacement connector
with a small amount of solder.

6y ldentify wires by tag and insert and solder
wire ends into the pin cups.

(7 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.

SECTION II.

(8) Install the connector on the panel and secure
to panel with screws, washers, and nuts. ‘

(9 Identify cable by tag and conne.: to connec-
tor.

e. Coaxial Connector Repair Procedure. The basic
procedure for repair of a coaxial connector is provided as |
follows: i

(1) Slide the connector nut and gasket over the
cable and remove 5/16 inch of the outer cov-
ering of the cable.

{2) Comb the braid and fold it out. }

(3) Pull the braid wires forward and taper to the ¢
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.

(6) Solder the contact pin to the center conductor
through the opening in the contact pin.

(7) Insert the cable end with the soldered contact
into the connector body.

(8) Ensure that the contact pin is properly seated
in the connector body. Tighten the nut.

NOTE

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.

TROUBLESHOOTING OF TRANSMITTER

POWER MONITOR PANEL 14A27

3-7. General. This section contains preliminary por-
cedures and troubleshooting procedures necessary for
fault localization to a malfunctioning subassembly or part
within transmitter power monitor panel 14A27 after re-
ferral by organizational maintenance. Preliminary proce-
dures consist of obtaining the listed test equipment,
making the prescribed test connections, and initially set-
ting cquipment controls to specified settings. These set-

3-4

tings and all subsequent settings given iu the
trov vleshooting table must be made carefully to ensure
accurate test results. When a troubleshooting procedure
specifies replacement or adjustment of a malfunctioning
component, refer to section III in this chapter.

3-8 Tool Equipment and Material
the test equipment required for troubleshooting trans-
mitter power monitor panel 14A27.
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Table 3-2. Test Equipment Required for Transmitter Power Monitor Panel 14A27 Maintenance

Pert/imedal
Common name ne. Gty flanulesiurer
FW.MMM:S&::MM&CM}SGJ 3563 b3 T s
| Adapter, Banana Jack to Size 20 Male Coanector 3561 2 |Pomons
| Crimping Tool 46223-SH 1
Etraction Tool 91012-1 1
Fabricated Power Shutdown Inhibit Jumper 2
Insertion Tool 380430-2 1 AMP
Meter, Multifunction 3450B ! Hewlett-Packard
Power Supply, Precision 2902 1 Electronic Devziopment
Test Lead, Banana Plug to Alligator Clip 1166-36-B 1 Pomona
Test Lead, Banana Plug to Alligator Clip 1166-36-R 1 Pomona
Test Lead. Banana Plug 1o Banana Pleg B-i2 3 Pomona
Test Lead, Banana Plug to Banana Plug B-48(B) N Pomona
Test Lead, Banana Plug to Banana Plug B-48{R) 1 Pomona
Test Lead, Banana Plug to Mini Test Clip 3782-36-B 1 Pomona
Test Lead, Banana Plug to Mini Test Clip 3782-36-R 1 Pomona

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 AdjustmentMTo 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 (medium) posi-
tion. Crimp another pin and check. If wire
pulls out again, use the | (tight) position.

6. Terminal Locator Adjustment (fig. 3-P). To adjust
the terminal locator proceed as follows:

(1) Remove screw (part B,

(2) Set locator as shown to orient tool for crim-
ping the 42575-3 taper pin (short shoulder).

(3) Install and tighten screws.

¢. Crimping Procedure |(fig. 3-I)] 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 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-I).

3-5
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HANDLES

A . INSULATION CRIMPING ADJUSTMENT

SHOULDER ON
PIN RESTS
AGAINST SCREW
LOCATOR -
W =
LOCATOR

8. TERMINAL LOCATOR ADJUSTMENT

EL5895-912-34-TM-6

Figure 3-1. Crimping tool 46223-SH.

3-6
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ELECTRICAL WIRE
MIL-W-16878/1

il
= =% i

\.. ELECTRICAL CONTACT (2 EA)

AMP, INC PN 42575-3
JUMPER L (INCHES) WIRE ID NO
1 6 B-20/WHT
2 12 B8-20/WHT

EL5895-912-34-TM-7
Figure 3-2 Power shutdown inhibit jumper. fabrication diagram.

3-10. Test connections and Conditions (fig. 3-3) WARNING
Troubleshooting the transmitter power monitor panel is
accomplished after disconnecting cable connector plugs To avoid shock hazard, do not touch the

‘that mate with connector receptacles J2, J3, and J4 on the

rear of trunsmitter power monitor panel 14A27. To pre- chassis. ground bar. or another recepiacle

vent system alarm or system shutdown conditions, discon- while performing these procedures.
‘nect these connector plugs only when directed to do so in
table 3-3. . . L
a. Initial Preparations. Prior to troubleshooting the (I Place wire barrel of taper pin terminal in slot

tran;smitter power monitor equipment, inform operations in insertion ool tip (A) with wire slanting out
fipersonnel that maintenance is to be performed. Instruct through side of tip.
ope rations personnel to establish the manual mode of @
. o peration for the transmit interfacility link amplifiers

11:18A12, 8A13 and power amplifier circuits units 31, 32 pin terminal connected to 12-inch jumper into
and to monitor uplink levels on power amplifier meters 1 a vacant receptacle of 1VW on terminal board
antl 2. '1Refer-toe TM- 11-5895-898-12 and TM 11-5895- 21A1TB7. Push insertion tool toward recentacl
899-12 for illustrations depicting the equipment involved. _ a r ‘ rd receptacte

b. Inhibiting PAL Power Shutdown (fig. 3-4). Dis- with a straight steady motion until tool trips.

connecting the interface connector plug that mates with
transmitter power monitor panel 14A27 connector recep-

-~

Using finger to hold wire in place, insert taper

tacle J4 normally shuts down both power amplifiers. To CAUTION
prevent shutdown, perform the following jumpering pro-
cedures at signal interconnecting box 21A1, using the When using the insertion tool, use only one

6-inch power shutdown inhibit jumper and insertion tool.

Make jumper connections carefully and exactly as specified. stroke for cach insertion. Extra strokes

may damage receptacle.
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CAUTION

Do not bend or twist terminal during tool
removal. If bent or twisted, remove and
reinsert terminal.

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

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

¢. Inhibiting PA2 Power Slmtdawn Perform
the following jumpering procedures using 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 INP on
terminal board 21A1TB7.

(2) Insert other end of 6-inch jumper into a va-
cant receptacle of 1RS on terminal board
21A1TBY.

NOTE

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 . Restoring PAL and PA2 Power Shutdown Circuits

. After completing repair and test of transmitter

power monitor panel 14A27, PAl 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:

WARNING

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

(1) Reconnect the mating connector plug to
transmitter power monitor panel 14A27 re-
ceptacle J4.

(2) Place tip of extraction tool between the two
shoulders on taper pin terminal (A).

(3) Pull trigger and carefully remove taper pin
terminal and 6-inch inhibit jumper from re-
ceptacle in receptacle housing.

(4) Repeat steps 2 and 3 for removal of the 12-
inch inhibit jumper.

e. Initia | Test Setup. Prepare transmitter power
monitor panel 14A27 fer tiroublehooting as follows:

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

(2) Loosen eight twist lock fzstene~ studs that '

hold the top cover (o chassis and remove cov-
er. .
(3) Connect test equipment as shown in figure’
3-6.

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

Control Position

POWER ON

POLARITY PLUS

VOLTAGE UNIT/STEP ZERO

ZERO/USE ZERO

ZERO ADJ Adjust for 0V dc
indication on
galvanometer
meter.

ZERO/USE USE

b. On multifunction meter, set controls as follows:

Control Position
LINE SWITCH on (up) position
FUNCTION OHMS
RANGE. AUTO
CONTROL LOCAL
TRIGGER INT

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

3-21. Troubleshooting Procedure [(fig. 3-3 3-
1 (fg-335]

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.

Probable cause
FEED POWER meter M2 out of
calibration. AIR1, A1R2,
or R23 out of tolerance.

Symptom
Power ON-OFF switch ON.
FEED POWER meter
indlicates  abnormal



Symptom
"reu‘ing'
EED POWER METER RANGE

1W-10% indicator does

not light and meter
ED PCWER METER RANGE
10W-100W indicator does
not light and meter
‘ndication is normal.
D POWER METER RANGE
Bl 100W-1KW indicator does
! not light and meter
indication is normal.
| EED POWER ME{ER RANGE
| IKW-10KW indicator does
§ not light and meter
¥ indication is normal.

 bed power METER ZERO
| indication,
pd power meter SHUTDOWN

| indication abnormal.

Al power meter indicates

_ abnormal reading.

‘.r% I POWER METER RANGE
b | W-10W indicator does not
light and meter indica-

htion is normal.

I POWER METER RANGE
1OW-100W indicator does

ct light and meter

_ndication is normal.
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Probable cause
Perfo -~ eps | and 2.
indicator DS6 lamp defective.
Relay K7 or diode A2CR7?
defective. Perform step 5.

Indicator DSB8 lamp  defective.
Relay K5 or diode A2CR5
defective. Perform step 8.

Indicator DS5 lamp  defective.
Relay K8 or diodes A2CR8
defective. Perform step 10.

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

Feed power METER ZERO switch S4
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 AIRI0.
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.

Indicator DS4 lamp - defective.
Relay K1 or diode A2CR1
defective. Perform steps
2land 22.

Symptom

PA} POWER METER RANGE
100W-1KW indicator does
not ight an< meter
indication is normal.

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

PA2 POWER meter indicates
abnormal  reading.

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

PA2 POWER METER RANGE
10W- 100W indicator does
not light and meter
indication is normal.

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

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

PAL POWER SHUTDOWN
indication - abnormal.

PA2 POWER SHUTDOWN
indication abnormal.

Probable cause

Indicator DS9 lamp defective.
Relay K4 or dicde A2CR4
defective. Perform sieps
23 and 24.

Indicator DS3 lamp - defective.
Relay K2 or diode A2CR2.
defective. Perform steps
25 and 2.

PA2 POWER meter M3 out of cali-
bration. AIRS. AIR6 or R21
out of tolerance. Perform
steps 27 and 28.

Indicator DSL0 lamp  defective.
Relay K15 or diode ,A2CR15
defective. Perform steps
29 and 30.

Indicator DSI2 lamp  defective.
Relay K13 or diode A2CR13
defective. Perform steps
3 and 32

Indicator DS9 lamp - defective.
Relay K16 or diode A2CR16
defective. Perform steps
3B and 3.

Indicator DSIL lamp  defective.
Relay K14 or diode A2CR14
defective. Perform steps
3 and 3.

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

Hermal fddileonsl chacks
8lap ttem of chack Test conditions Test conneations indication end remarks
FEED POWER meter |  a. Establish initial control| Disconnect connectr plugs
djusment setogs (pars 3-11). | from somnertor eceps.
i3 JLanu Jo 3 *3)

b. On FEED POWER
meter, set upper limit
pointer above 5 and
ow 0.

¢. On precision power FEED POWER | A minor alarm indication will
supply, set RANGE meter reading appear on faglt 2ad system
switch to 10 V. Set is twice that status panel 14A16 when
VOLTAGE UNIT/ of the preci- piug for J2 is disconnerted.
STEP switch sequen- sion power
tially to 2.50000 and supply as out- | I indication is rormal,
5.00000. put is varied proceed to step 3.

from G to +5.
If abnormal, atiempt adjust-
ment procedures (para. 3-
28).
If indication is stil! abaormal,
proceec to step 2.

d. After check, return Connect precision power
limit pointers to origin- supply test leads to test
al settings. points M2-B (-blk) and

Al-6 (+red).
2 FEED POWER meter| a. Or transmitter power
circuit monitor panel, set pow-
er circuit breaker to
OFF.

b. On multifunction me- Measure resistance of AlRI-1235to If indication is normal and ad-
ter, set FUNCTION AlRI, AIR2 and R23. 1365 justment procedures are un-
switch to OHMS and successful, replace FEED
connect B-12 test leads AIR2-5890 to POWER meter M2 as di-
across terminals X and 6510 rected in section HI of this
Y. chapter.

R23-245C to
2625 If indication is abnormal, re-
place fauity A1RI, AIR2 or
R3 as directed in section [
of this chapter.

c. After resistance mea- Reconnect connector plugs
surements are com to J2 and J3.
pleted, set transmitter
power monitor panel
power circuit breakers
to ON.

3 FEED POWER meter

3-10

limit alarm relay
circuit

a. On precision power
supply, set RANGE
switch to 10V, VOLT-
AGE UNIT/STEP
switches to a point just
below meter lower limit
pointer setting, then ad-
just progressively to a
point just above upper

Disconnect connector plugs
from connector recepta-
cles J2 and J3 (fig. 3-3).
Connect precision power
supply test/lcads to test
points M2-B (-blk) and
Al-6 (+red).
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Table 3-3. Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure-Continued

* Rormel Additisnat checks
tem of cheek Yest condiilons Test connections indication end remarie

b. Oz meltifunction me- Using 1166-36 test leads, Multifuaction If indication is normal proceed
ter, set FUNCTION cenmect multifunciion meier indi- to step 6.
switch to OHMS asd meter test leads to M2- cates 0 ohms
coanect two B-12 leads 25 ard M2-12 (fig. 3-6). when precision] I indication is abaormal,
across X and Y termi- power supply prooeed to step 4.
meter. ow lower limit

setting or
above upper
limit setting
and infinity
when output is
between limit
sektings.
FEED POWER meter| 2. On transmitter power
limit alarm relay monitor panel, set pow-
circuit er circuit breaker to
OFF.

b. On multifunction me- Connect multifunction me-
ter, set FUNCTION ter test leads to CBI-1 (-
switch to AC. blk) and CBi-3 (+red).

c. On transmitter power 120+ 12 V ac If indication is normal,
monitor panel, set pow- proceed to step S.
er circuit breaker to
ON. If indication is abnormal, re-

place power ON-OFF cir-
cuit breaker CBI as
directed in section I of
this chapter.
FEED POWER meter | a. On transmitter power Connect multifuncticn me-
filters FL! and FL2 monitor panel, set pow- ter test Jeads to M2-8 (-
er circuit breaker to blk) and M2-9 (+red).
OFF.

b. On transmitter power 120+ 12 Vac If indication is normal, replace
monitor panel, set pow- FEED POWER meter M2
er circuit breaker to as directed in section I of
ON. this chapter.

If indication is abnormal, re-
place filter FL1 and/or FL2
as directed in section I1I of
this chapter.

c. Test complete. Reconnect connector plugs

to J2 and 3.

FEED POWER ME- a. Make test connections. | Disconnect connector plugs
TER RANGE 1W- from connector recep
10W inditor DS6 tacles J2 and J3 {fig. 3-

3).

b. On precision power Connect precision power 1W-10W indica-| If indication is normal,
supply, set RANGE supply leads to test tor US6 proceed to step 8.
switch to 100 V. Set points A2-10 (-blk) and lights.



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

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

3-12

TER RANGE
100W-1KW indica-

Disconnect connector plugs
from connector recepta-
cles J2 and J3 (fig. 3-3).

Moemel Additiona] chechs
Step liem of cheek Teat econdilions Test conneclions indication and remarke
VOLTAGE UNIT/ A2-13 (+red).
STEPswitch to
26.0600. if indication is abaormal, re-
mave DS6 aad check for
proceed to step 7.
7 FEED POWER ME- a. On transmitter power
TER RANGE 1W- menitor panel, set pow-
ICW relay K7 er circuit breaker to
OFF.

b. On multifunction me- Reniove relay K7 before Forward resist- If diode indicaiion is 2bnor-
ter, set FUNCTION making diode checks. ance 400 mal, repiace fauliy diode
switch to OHMS and Connect multifunction ohms or less A2CR17.
connect B-12 test leads meter to diode A2CR7
across X and Y termi- (fig. 3-8). Reverse resist- 1f diode indication is normal,
nals of multifunction ance 30 meg replace relay K7.
meter. ohms or great-|

er
Reconnect connector plugs
to J2 and J3.
8 FEED POWER ME- a. Make test connections Disconnect connector plugs
TER RANGE from connector recepta-
10W-100W indica- cles J2 and J3. (fig. 3-3).
tor DS8

b. On precision power Connect precision power 10W-100W indi-| If indication is normal,
supply, set RANGE supply test leads to test cator DS8 proceed to step 10.
switch to 100 V. Set points A2-10 (-blk) and lights.

VOLTAGE UNIT/ A2-9 (+red). If indication is abnormal, re-
STEP switch to ‘move DS8 and check for
26.0000. continuity Replace defective
indicator light ard proceed
tostep 9.
9 FEED POWER ME- a. On transmitter power
TER RANGE monitor panel, set pow-
10W-100W relay er circuit breaker to
KS OFF.

b. On multifunction me- Remove relay K5 (para 3- Forward resist- If diode indication is abnor-
ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
switch to OHMS and checks. Connect multi- ohms or less A2CRS.
connect B-12 test leads function meter to diode
to X and Y terminals A2CRS (fig. 3-8). Reverse resist- If diode indication is normal,
of multifunction meter. ance 30 meg- replace relay KS5.

ohms or great-
er

c. Test complete. Reconnect connector plugs

to connector receptacles
J2 and J3.
10 FEED POWER ME- a. Make test connections.
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Table 3-3 Transmitter Power Monitor Panel 14A27 troubleshooting Procedure - Continued

Normel Additienal cheecks
Rem of check Test conditions Test connections indicetion and remerie
tor DS5

b. Om precision power Coanect precision power 100W-1KW in- | If indication is normal,
supply, set RANGE supnly test leads to test dicator DS$ proceed 1o step 12.
switch 10 180 V_Sg2 poiats A2-10 (-bik) and lighte,

VOLTAGE UNIT/ A2-15 {+red) If indication is abnormal. re-
STEP switch to move DSS and check for
26.0000. continuity. Replace defe-
ctive indicator light and
proceed to step 1.
1! FEcCD POWER a. Or transmitter panel,
100W-1KW relay set power circuit break-
K8 er to OFF.

b. On multifunction me- Remove relay K8 before Forward resist- if diode indication is abnor-
ter, set FUNCTION making diode checks. ance 400 mal, replace faulty diode
switck to OHMS and Connect multifunction ohms or less A2CR3.
connect B-12 test leads meter to diode A2CR8
to X and ¥ ierminals (fig. 3-8). Reverse resist- If diode indication is normal.
of multifunction meter. ance 30 meg- replace relay K8.

ohms or
greaier

c. Test complete. Reconnect connector plugs

0 connecior recep acles
J2 and J3.
12 FEED POWER ME- a. Make test Di plugs
TER RANGE from connector recepta-
1KW-10KW indica- cles J2 and J3 (fig. 3-3).
tor DS7

b. On precision power Connect precision power IKW-10KW in- | If indication is normal,
supply, set RANGE supply test leads to test dicator DS7 proceed to step 14.
switch to 100 V. Set points A2-10 (-blk) and lights.

VOLTAGE UNIT/ A2-11 (+red) If indication is abnormal. re-
STEP switch 10 move DS7 and check for
26.0000. continuity. Replace defe-
ctive indicator iight and
proceed to step 13.
13 FEED POWER ME- | a. On transmitter power
TER RANGE monitor panel, set pow-
IKW-10KW relay er circuit breaker to
Keé OFF.

b. On multifunction me- Remove relay K6 (para 3- Forward resist- If diode indication is abnor-
ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
switch 10 OHMS and checks. Connect multi- ohms or less A2CR6.
connect B-12 test leads function meter to diode
to X and Y terminals A2CR6 (fig. 3-8). Reverse resist- If diode indication is normal,
of multifunction meter. ance 30 meg- replace replay K6.

ohms or
greater

c. Test complete. Reconnect connector rlugs

J2 and J3 (fig. 3-3).
4 FEED POWER ME- a. On transmitter power
TER ZERO switch monitor panel, set pow-

3-13
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Table 3-3 Transmitter power monitor Panel 14A27 Troubleshooting Procedure - Continued

pormal Additional checks
Blap liam of eheek Test conditions Test connections indication and remarke
S4 er circuit breaker to
OFF.
b. Set multifunction me- | Conr=ct multifunction me- | Multifenction If indication is normal,
ter to OHMS and con- ter leads to J2-K and J2- meter indi- proceed to step 05,
nect B-12 test leads U. cates zer0
across terminals X and ohms when S4| [If indication is abzormal, re-
Y of multifunction me- is pressed and piace swiich S4 as directed
ter. infinity when in section 1§ of this chap-
S4 released. ter.
CAUTION
Before proceeding with steps 15 through 38, inhibit uplink power shutdown by
performing jumpcring procedures as directed in pasagraph 3-10b and 3-10c.
15 FEED SHUTDOWN | a. Make tsst connections. | Disconnect connector plug
switch S3 from connector recepta-
cle J4.
b. Set multifunction me- Connect multifunction me- | Multifunciion If indication is normal,
ter 1o OHMS and ter test leads to J4-s and meter indi- proceed to stcp 16.
connect B-12 test leads J4a-u cates infinity
across tesminals X and when S3 is If indication is abnormal, re-
Y of multifunction me- pressed and place switch S3 as directed
ter. zero ohms in section III of this chap-
when S3 is re- ter.
leased.
16 FEED POWER ME- a. Make test connections | Connect maltifunction me- |  Multifunction If indication is normal,
TER SHUTDOWN ter test leads to J4-p and meter indi- proceed to step 17.
switch S3 J4-r. cates infinity
when S3 is If indication is abnormal, re-
pressed as place switch S3 as directed
zero ohms in section HI of this chap-
when S3 is re- ter.
leased.
b. Restore power shut- Reconnect connector plug
down as directed in to connector receptacle
paragraph 3-10d. J4.
17 PAl1 POWER meter a. Inhibit power shutdown| Di t plug
M1 adjustment with jumpers as direct- from connector recepta-
ed in paragraphs 3-10b cle J4.
and 3-19¢.
b. On precision power Connect precision power PAt POWER If indication is normal,
supply, set RANGE supply icst leads to test meter scale proceed to step 19.
switch to 10V. Set points Al-22 (+red) and reading is
VOLTAGE UNIT/ negative terminal of M1. twice that of If indication is abnormal, at-
STEP switch the precision tempt adjustment proce-
sequentially to 2.50000 power supply dures (para 3-28).
and 5.00000. setting as the
supply output | If indication cannot be cor-
is varied from rected, proceed to step 18.
+25t0+5V
dc.
18 PA1 POWER meter

3-14

a. On transmitter power
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table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued

I w B BRI oo sl alssmbem
liﬁp item of check Test conditions Yest conneciions indication end remaearke
M1 circuit monitor panel, set pow-
¢r circuit breaker to
OFF.

b. On multifesction me- Measure resisiance of AIR9-1235 10 If indication is normal and ad-
ter, set FUNCTION AIR9, AIRI10, and R22. 1365 ohms justment procedures are un-
switch to OHMS and successful, replace PA)
connsct B-12 test leads AIR10-5890 10 POWER meter M1 ac di-
across terminals X and 6510 ohms rected in section 111 of this
Y of multifunction me- chapter.
ter. R22-2540 to

2625 oh s If indication is abnormal, re-
place faulty resistor AIR9,
AIR10, or R22 as directed
in section 111 of this chap-
ter.

¢. Restore power shut- Reconnect connector plug
down as directed in 1o connector receptacle
paragraph 3-10d. J4.

19 PA1 POWER ME- a. On transmitter power
TER RANGE 1W- monitor panel, set pow-
10W indicator DS2 er circuit breaker t>

ON.

b. Inhibit power shutdown| Disconnect connector plug
with jumpers as direct- from corinector recepta-
ed in paragraphs 3-10b cle J4.
and 3-1%.

c. On precision power Connect precision power Indicator DS2 If indication is normal,
supply, set RANGE supply test (-blk) and lights. proceed to step 21. and
VOLTAGE UNIT/ A2-5 (+red). leads to check for continuity. Re-
STEP switch to 100 V. test points A2-8 place
Set VOLTAGE
UNIT/STEP switch to If indication is abnormal, re-
26.0000. move DS2 defective

indicator light and proceed
to step 20.

0 PA! POWER ME- a. On multifunction me- Remove relay K3 (para 3- Forward resist- If diode indication is abnor-
TER RANGE IW- ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
10W relay K3 switch to OHMS and checks. Connect multi- ohms or less A2CR3.

connect B-12 test leads function meter to diode
acress terminals X and A2CR3 (fig. 3-8). Reverse resist- If diode indication is normal,
Y of multifunction me- ance 30 meg- replace relay K3.
ter. ohms or
greaier

PA1 POWER ME-
TER RANGE
10W-100W indica-
tor DS4

b. Restore power shut-
down as directed in
paragraph 3-10d.

a. On transmitter power
monitor, set power cir-
cuit breaker to OFF.

b. Inhibit power shutdown
with jumpers as direct-
ed in paragraphs 3-10b
and 3-10c.

Reconnect connector plug
to connector receptacle
J4.

Disconnect connector plug
from connector recepta-
cle J4.

3-15
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Table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued

i Hormal Additions] chacks
liom of chaek Test conditions Teot connections indication end remerkeo
<. On precision power Connect precision power 10W-100W indi-j If indication is rormal,
METER RANGE supply, set RANGE supply test leads to test cator DS4 to step 23.
switch to 100 V. Set points A2-8 (-blk) and lights. o
10W-100W VOLTAGE/UNIT A2-] (+red). t ° If indication is abnormal, re-
STEP switch to move DS4 and check for
relay K1 26.0000. continuity. Replace defe-
ctive indicator light and
proceed to step 22.

22 PAl POWER ME- }|a. On multifunction me- | Remove relay K1 before Forward resist-| If diode indication is abnor-
TER RANGE ter set FUNCTION making diode checks. ance 400 mal, replace faulty diode
10W-100W switch to OHMS and Connect multifunction ohms or less. A2CRL.
relay K1. connect B-12 test leads meter to diode A2CR1

across terminals X and (Fig. 3-3). Reverse resist- If diode indication is normat,
Y of multifunction me- ance 30 meg- replace relay K1.
ter. ohms or
greater.
b. Restore power shut- Reconnect connector plug
down as directed in to connector receptacle
paragraph 3-10d. J4.

23 PA1 POWER ME- a. On transmitter power
TER RANGE moniter HTA-3A9, set
100W-1KW indica- power circuit breaker t
tor DS9 OFF.

b. Inhibit power shutdown| Disconnect connector plug
with jumpers as i from connector recepta-
rected in paragraphs 3- cle J4.
10b and 3-10c.

c. On precision power Connect precision power 100W-1KW in- | If indication is normal,
supply, set RANGE supply test leads to test dicator DS9 proceed to step 25.
switch to 100V. Set points A2-8 (-blk) and lights.

VOLTAGE/UNIT A2-7 (+red) (fig. 3-8). If indication is abnormal, re-

STEP switch to move DS9 and check for

26.0000. continuity. Replace defe-
ctive indicator light and
proceed to step 24.

24 PA1 POWER ME- a. On multifunction me- Remove relay K4 (para 3- Forward resist- If diode indication is abnor-
TER RANGE ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
100W-1KW relay switch to OHMS and checks. Connect multi- ohms or less. A2CR4.

K4 connect B-12 test leads function meter to diode
across terminals X and A2CR4 (fig. 3-8). Reverse resist- If diode indication is normal,
Y of multifunction me- ance 30 meg- replace relay K4.
ter. ohms or
greater

b. Restore power shut- Reconnect connector plug
down as directed in to connector receptacle
paragraph 3-10d. J4.

25 PA! POWER ME- a. On transmitter power
TER RANGE monitor panel, set pow-

IKW-100KW indi- er circuit breaker to
cator DS3 CFF.

b. Inhibit power shutdown| Disconnect connector piug
with jumpers s direct- from connector recepta-
ed in paragraphs 3-10b cle.
and 3-10c.

¢. On precision power Connect precision power IKW-10KW in- | If indication is normal,

3-16
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Table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued

Kermal Additional checis
Htem of chack Test conditions Test connastions indieation and remarks
supply. set range sapply test leads to indicator DS3 proceed to step 27.
switch to 100 V. Set test paints A2-3 (-blk) lights.
VOLTAGE/UNIT and AZ-3 (+red). If indicator is abnormal, re-
STEP switch to move DS3 and check for
26.0000. continuity. Repiace faulty
indicator light and procecd
to step 26.

26 PA1 POWER ME- a. On multifunction me- Remove reley K2 :para 3- Forward resist- If diode indication is abnor-
TER RANGE ter, set FUNCTION 21) before making diode ance 430 mal, replace faulty diode
IKW-10KW relay switch to OHMS and check. Coanect multi- ohms o1 less A2CR2.

K2 connect B-12 test leads function meter te diode
across terminals X and A2CR2 (fig. 3-8) Reverse resist- If diode indication is normal,
Y of multifunction me- ance 30 meg- replace relay K2.
ter. ohms or
greater

b. Restore power shut- Reconnect connector plug
down as directed in to connector recepiacle
paragraph 3-10d. 4.

27 PA2 POWER ME- a. Inhibit power sh n|  Di plug
TER M3 adjustment with jumpers as direct- from connector recepta-

ed in paragraphs 3-10b cle J4.
and 3-10c.

b. On precision power Connect precision power PA2 POWER If indication is normal,
supply, set RANGE supply test leads to test meter scale proceed to step 30.
switch to 10V. Set points Al-14 (+red) and reading is
VOLTAGE UNIT/ negative terminal of M3 twice that of Attempt adjustment proce-
STEP switch sequen (fig. 3-3 and 3-7). the precision dures (para 3-28).
tially to 2.50000 and power supply
5.00000. setting as the | If indication is abnormal,

supply output proceed to step 29.
is varied from

+2510+5V

dc.

28 PA2 POWER ME- a. On transmitter power
TER M3 circuit monitor panel. set pow-

er circuit breaker to
OFF.

b. On multifunction me- Measure resistance of AIRS5-1235 to If indication is normal and ad-
ter, set FUNCTION AIRS, AIR6. and R21. 1365 ohms justment procedures are un-
switch to OHMS and successful, replacc PA2
connect B-12 test leads A1R6-5890 to POWER meter M3 as di-
across terminals X and 6510 ohms rected in section I1 of this
Y of multifunction me- chapter.
ter. R21-2450 to

2625 ohms If indication is abnormal, re-
place faulty resistor as di-
rected in section H1 of this
chapter.

c. Restore power shut- Recounect connector plug
down as rected in para- 1o connector receptacle
wraph 3-10d. Ja.

29 PA2 POWER ME- a. On transmitter power

3-17
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Table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure - Continued

Kermal Additisnsl ehecks
Ssap lem of choek Teat conditions Teot connections indication end remarks
fER RANGE I1W- monitor panel, set pow-
10W indicator er circuit power circuit
DS10 breaker to OFF.

b. Inhibit power shutdown| Disconnect connector plug
with jumpers as direct- from connector recepiz-
ed in paragraphs 3-10b cle J4.
and 3-10c.

c. On precision power Connect precision power Indicator DS10 | If indication is normal,
supply, set RANGE supply test leads to test lights. proceed to step 31.
switch to 100V, Set points A2-32 (-bik) and
VOLTAGE UNIT/ A2-29 (+red) (fig. 3-8). If indication is abnormal, re-
STEP switch to move DS10 and check for
26.0070. continuity. Replace defe-

ctive indicator light and
proceed (o step 30.

30 PA2 POWER ME- a. On transmitter power
TER RANGE 1W- monitor panel, set pow-
10W relay K15 er circuit breaker to |

OFF.

b. On multifunction me- Remove relay K15 before Forward resist- If diode indication is abnor-
ter, set FUNCTION making diode checks. ance 400 mal, replace fauity diode
switch connect B-12 Connect multifunction ohms or less A2CRI15
test leads across termi- meter to diode A2CR15 :
nals X and Y of multi- (fig. 3-8). Reverse resist- If diode indication is normal,
function meter. ance 30 meg- replace relay K15.

ohms or
greater

¢. Restore power shut- Reconnect connector plug
down as directed in to connector receptacle
paragraph 3-10d. J4.

3 PA2 POWER ME- a. On transmitter power
TER RANGE monitor, set power cir-
10W-100W indica- cuit breaker to OFF.
tor DS12

b. Inhibit power shutdown{ Disconnect connector plug
with jumpers as direct- from connector recepta-
ed in paragraphs 3-10b cle J4. |
and 3-10c.

¢. On precision power Connect precision power 10W-100W indi-| If indication is normal,
supply, set RANGE supply test leads to test cator DSI2 proceed to step 33.
switch to 100 V. Set points A2-32 (-blk) and lights
VOLTAGE/UNIT A2-25 (+red) (fig. 3-8). If indication is abnormal, re-
STEP switch to move DS12 and check for
26.0000. continuity. Replace faulty

indicator light and proceed
to step 32.

32 PA2 POWER ME- a. On multifunction me- Remove relay K13 (para 3-| Forward resist- If diode indication is abnor-
TER RANGE ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
10W-100W relay switch to OHMS and checks. Connect muiti- ohms or less A2CR13.

K13 connect B-12 test leads function meter to diode
across terminals X and A2CR13 (fig. 3-8). Reverse resist- If diode indication is normal,
Y of multifunction me- ance 30 meg replace relay K13.
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Table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure

Nerma! Additional chacks
item of chack Test conditions Test cannectisns indication and remerke
ter. ohms or great-
er
b. Restore power shut- Reconnect coanector plug
down as directed in 10 coanector receptacie
paragraph 3-10d. Ja.

PA2 POWER ME- a. On transmitter power
TER RANGE monitor, set power cir-
160W-1KW indica- cuit breaker to
tor DS9

b. Inhibit power ~hutdown] Disconnect connector plug
with jumpers as direct- from connector receptcle
ed in paragraphs 3-10b Ja.
and 3-10c.
c. On precision power Connect precision power 100W-1KW in- | If indication is normal,
supply, set RANGE supply test leads to test dicator DS9 proceed to step 35.
switch to 100 V. Set points A2-32 (-blk) and lights.
VOLTAGE/UNIT A2-31 (+red). If indication is abnormal, re-
STEP switch to move DS9 and check for
26.0000. continuity. Replace faulty
indicator light and proceed
to siep 34.

PA2 POWER ME- a. On multifunction me- Remove relay K16 (para 3-| Forward resist- 1f diode indication is abnor-
TER RANGE ter, set FUNCTION 21) before making diode ance 400 mal, replace faulty diode
100W-1KW relay switch to OHMS and checks. Connect multi- ohms or less A2CR16.

K16 connect B-12 test leads function meter to diode
across terminals X and A2CRI6 (fig. 3-8). Reverse resist- If diode indication is normal,
Y of multifunction me- ance 30 meg replace relay K16.
ter. ohms or great-

PA2 POWER ME-
TER RANGE
1KW-10KW indica-
tor DS11

PA2 POWER ME-
TER RANGE
1KW-10KW relay

3

Restore power shut-
down as directed in

paragraph 3-10d.

w

On transmitter power
monitor, set power cir-
cuit breaker to OFF.

e

with jumpers as direct-
ed in paragraphs 3-10b
3-10c.

c. On precision power
suppiy, set RANGE
switch to 100 V. Set
VOLTAGE/UNIT
STEP switch to
26.0000.

On multifunction me-
ter, set FUNCTION
switch to CHMS and

Inhibit power shutdown)

Reconnect connector plug
to connector receptacle
J4.

Connect precision power
suply test leads to test
points A2-32 (-blk) and
A2-27 (+red) (fig. 3-8).

Disconnect connecte nlug
from connector r¢ - ta-
cle J4.

Remove relay K14 before
making diode checks.
Connect multifunction

er.

IKW-10KW in-
dicator DSI1
lights.

Forward resist-
ance 400
ohms or less

If indicat. - is normal,
proceed to step 37.

If indication is abnormal, re-
move DS11 and check for
cortinuity. Replace faulty
indicator light and proceed
to step 36.

1f diode indication is abnor-
mal, replace faulty diode
A2CR14.
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Table 3-3 Transmitter Power Monitor Panel 14A27 Troubleshooting Procedure

klormel Additional checks
Step ftem of check Test conditions Test connections indication end remerks
K14 conuert B-12 test leads meter to dicde A2CR14
across terminals X and (fig. 3-8).
Y multifunction meter. Reverse resist- If diode indication is rormal,
ance 30 meg- replace relay K14.
ohms or
greater.
b. Restore power shut- Reconnect connector plug
down as directed in to connector receptacle
paragraph 3-10d. J4.
37 PA1 POWER SHUT-| a. On transmitter power
DOWN switch S} monitor, set power Cir-
cuit breaker to OFF.
b. Inhibit power shutdown| Disconnect connector plug
with jumpers as direct- from connector recepta-
ed in paiagraphs 3-10b cle J4.
and 3-10c. .
Connect multifunction me- |  Multifunction i indication is abnormal, re-
ter test leads to J4-s and meter indi- place S1 as directed in sec-
J4-u. cates infinity tion IH of this chapter.
when Sl is
pressed and
zero ohms
when S2 is re-
leased.
38 PA2 POWER SHUT-{ a. On transmitter power

DOWN switch S2

monitor, set power cir-
cuit breaker to OFF.

b. inhibit power shutdown
switch with jumpers as
directed in paragraph
3-10b and 3-10c.

c. Restore power
shutdown as directed in
paragraph 3-10d.

Disconnect connector plug
from connector recepta-
cle J4.

Connect multifunction me-
ter leads to J4-r and J4-

p-

Reconnect connector plug
to connector receptacle
J4.

Multifunction
meter indi-
cates infinity
when S2 is
pressed, and 0
ohms when S2
is released.

If indication is abnornal, re-
place S2 as directed in sec-
tion 111 of this chapter.

3-20




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

K1-K8 R9 R11 RESISTOR

ANENAN NN

FRONT PANEL

\©

K1 K2 K3 K4 K5 Ké K7 K8

STV

ajalrlellalalig

CALIBRATION
POTENTIOMETER
MOUKTING BRACKET

DS5-DSs8

// /

TB2 T81 FILTER FL1 FL2
MOUNTING
BRACKET

DIODE SEMICONDUCTOR \)
DEVICE ASSEMBLY L
A2 \

EL5895-912-34-TM-39

Figure 3-3 Transmitter power monitor panel 14A27 assembly diagram.
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Figure 3-4. Insertion tool.
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Figure 3-5. Extraction tool 91012-1.
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Figure 3-6. Transmitter power monitor panel 14A27, troubleshooting, test setup diagram.
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Figure 3-7. Resistor assembly 14A27A1, parts location.
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Figure 3-6. Diode semi-conductor device assembly 14A27a2, parts location.




TM11-5895-912-34/NAVELEX0967-LP-546-6390/ TO31RS-2G-212

SECTION 111.

MAINTENANCE OF TRANSMITTER

POWER MONITOR PANEL 14A27

3-13. Gemeral. This section provides instructions for
removal and replacement of items such as subassemblies
and modules during offline maintenance. Adjustment
procedures are provided, when required, after replace-
ment of a faulty item. Refer to figure 3-9 for removal and
replacement of subassemblies or transmitter power moni-
tor panel 14A27.

3-14. FEED POWER Meter M2 Removal and Repla-
cement (fig. 3-3). To recmove and replace FEED
POWER meter M2. perform the following steps:

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

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

¢. 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
of the panel.

g. Install replacement FEED POWER meter in
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. PAl or PA2 POWER Meter M1 or M3 Removal
and Replacement (fig. 3-3). To remove and replace
PA1 or PA2 POWER meter M! or M3, 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 pane! and pull chassis outward until slides
lock.

¢. 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 PAl or PA2 POWER meter
M1 or M2.

e. Remove four countersunk screws which secure
PA1 or PA2 POWER meter M1 or M3 to chassis.

£. Lift PA1 or PA2 POWER meter M1 or M3 out
of chassis and replace.

g. Position replacement meter on rear of front panel
and install mounting screws which secure meter to
chassis.

b. |dentify and solder tagged electrical wires to ter-
minals on rear of PAL or PA2 POWER meter Mi
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.

3-16. Front Panel Calibration Potentiometers R21,
R22, or R23 Removal and Replacement (fig. 3-3).
To remove and replace FEED, PA1 or PA2 CALIB ADJ
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.

¢. 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
IV of this chapter.

3-17. Chassis Mounted Potentiometers R9, R10 or
R11 Removal and Replacement (fig. 3-3). To re-
move and replace potentiometer R9, R10or R11, perform
the following steps:
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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.

Indicator Assemblies DS1 through DS12 Re-

moval and replacement (fig. 3-3). Procedures to re-
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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.

Loosen four screws on transmitter power monitor
;‘rol?t panel and pull chassis outward until slides
ock.

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

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

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

Rotate mounting screw inside housing.

Remlove indicator assembly from front of front
panel.

Insert replacement indicator assembly into front
of front panel.

Rotate mounting screw securing indicator assem-
bly to front panel.

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



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

L Perform testing procedures described in section
1V of this chapter.
3-19. Switches S1 through S4 Removal and Repla-
coment To remove and replace switch SI
through S4, perform the following steps:
| a. Onfront panel of transmitter power monitor panel
14A21, set power ON-OFF circuit breaker to
OFF.
b. Loosen four screws on transmitter Rower monitor
front panel and pull chassis outward until slides
0o cC

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

d. Tag and disconnect wires from terminals on defe-

ctive switch.

e. Remove nut and washers from defective switch.

f. Sli((jje defective switch from rear of panel and dis-
card.

. Insert replacement switch into rear of front panel.

. Replace nut and washers making sure that protec-
tive shield is in place on switch S1, S2, or S3.

. 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-

mont (fig. 3-3). To remove and replace filter FL1 or

FL2, 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
}‘roir(]t panel and pull chassis outward until slides
ock.

¢. 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 electrical wires to terminal

at each end of filter.

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

3-21. Relays K1 through K8 and K13 through K16
emoval and Replacement To remove and
eplace a defective relay K1 through K8 or K13 through

16, perform the following steps:

il (@]

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

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

¢. 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.

NOTE

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 K18 Removal and Replacement

To remove and replace a defective relay socket Kl

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.

¢. 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.

. Replace relay in socket, secure with two nuts and
washers, and perform testing procedures de-
scribed in section 1V of this chapter.

3-23. Multipin Connectors J3 or J4 Removal and

Replacement To remove and replace multi-
pin connector J3 or J4, perform the following steps:
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a. Onfront 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.

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

d. Remove four screws, washers and nuts securing
connector to rear panel.

e. Tag wires for identification. Remove pins from
connector J3 or J4 with extraction tool
MS24256R20.

f. Remove connector and discard.

g ldentify wires with connector pins by tag and in-

¢, Remove eight twistlock fastener studs that secure

iop cover to chassis and remove cover.
d. Tag and extract two wires, using extr- “tion tool,
from TBI or eight wires from TB2. '

e. Loosen screw and nut from one end of TB1 or TB2
and slide block holder out of bracket.

f. Slide terminal board TBl or TB2 from bracket. '

£. Insert TB1 or TB2 replacement into bracket and
slide block holder into bracket and tighten screw
and nut.

k. Using insertion tool irsert tagged electrical wires

into TBI1 or TB2.

i. Perform testing procedures described in section

- ¥

IV of this chapter.

sert into connector J3 or J4 using insertion tool ~ 3-26. CB1 Removal and Replacement|(fig. 3-3).
MS24256A20. To remove and replace CBI1, perform *he following steps:

h. Insert connector into mounting hole securing to
rear panel with four screws, washers and nuts.
i. Perform testing procedures described in section
IV of this chapter.
3-24. solder Contact Connectors J1, J2, and J5 Re-

moval and Replacement (fig. 3-3). To remove and
replace a solder contact connector J1, J2, or J5 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.

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

d. Remove the four screws, washers and nuts secur-

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

b. Loosen four screws on transmitter power monitor
:‘roir(]t panel and pull chassis outward until slides
ock.

¢. 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 CBL1 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

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

ing connector to rear panel and pull connector ~ 3-27. Al or A2 terminal Boards Removal and Re-

from mounting hole. placement (fig. 3-3). To remove and replace terminal
e. Tag for identification and unsolder electrical board Al or A2, perform the following steps:
wires. a. On front panel of transmitter power monitor panel

f. Remove and replace connector J1, J2, or J5.
g. Identify and solder tagged electrical wires.
h. Install connector into rear panel mounting hole
securing with four screws, washers, and nuts,
i. Perform testing procedures described in section
IV of this chapter.
3-25. TB1 and TB2 Removal and Replacement (fig.
3-3). To remove and replace TB1 or TB2, perform- the
following steps:
a. On front panel of transmitter power monitor panel
Cl)zllzéﬂ, set power ON-OFF circuit breaker to

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

3-30

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.

¢. Remove eight twistlock fastener studs that secure
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 Al or A2.

. Replace terminal board Al or A2 and secure with

six screws, washers and nuts.

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

—h
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b. Perform testing procedures described in section
: 1V of this chapter.
3-28. FEED PA1 and PA2 POWER Meters Adjust-
menl. The following subparagraphs describe the test
- equipment, connections and conditions, initial control set-
' tings. and procedures for adjustment ¢ the POWER me-
ters.

NOTE

Adjustment procedures for the FEED,
PAI, and PA2 POWER meters are identi-
cal.

a. Test Equipment. Test equipment required for the
adjustment is as follows:
Mfr. Part No.
Electronic Development 2902
Pomona 3782-36-R

Common name
Power Supply, Precision
Test Lead, Banana Plug

to Mini Test Clip
Test Lead, Banana Plug
to Mini Test Clip

Pomona 3782-36-R

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

B as follows:

(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.

CAUTION

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.

(6) Connect red mini-test clip to positive (+)
SENSE OUTPUT terminal on precision pow-
er supply.

c. Initial Control Settings. Set controls as follows:

:1) Precision power supply.

Control Position
POWER ON
POLARITY +
RANGE 0V
VOLTAGE UNIT/STEP  2.50000 to 5.00000

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
ML negative terminal PAL 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:

Test point Location
Al-6 FEED POWER meter M2
Al-22 PA1 POWER meter M1
Al-14 PA2 POWER meter M3

NOTE

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
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reading hall way between the actual meter
indication and 10 or the upper scale on the
associated panel meter.

¢7y Set precision power supply for 2.5 V dc.

(8) Readjust meter calibration potentiometer for
a meter pointer reading half way between the
actual meter reading and 5 on the upper scale

on the associated pancl meter.

(9) Repeat steps (4) through (8) until the smal-
lest actual error is obtained between the 5
(mid scale) and 10 (full scale) meter indica-
tions.

(10) Restore equipment to operating configura-
tion.

SECTION IV. TESTING OF TRANSMITTER POWER MONITOR PANEL 14A27

3-29. General. This section contains the procedures
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-
mcent controls to the specified settings. These settings. and

all subsequent settings given in the performance test

table, must be made carefully to ensure accurate test
conditions. If the test procedures result in the transmitter
power monitor panel meeting all performance standards
specified in the performance test, the equipment can be
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

I
Part/model

Common name no. Oty Manufacturer
Adapter, Banana Jack to Size 16 Male Connector 3563 2 Pomona
Adapter, Banana Jack to Size 20 Male Connector 3561 2 Pomona
Meter, Multifunction 34508 1 Hewlett-Packard
Power supply, Precision 2902 I Electronic Development
Test Lead, Banana Plug to Banana Plug B-48(B) 1 Pomona
Test Lead. Banana Plug to Banana Plug B-48(R) 1 Pomona
Test Lead. Banana Plug to Test Probe 1986-36-B 1 Pomona
Test !.ead, Banana Plug to Test Probe 1986-36-R 1 Pomona

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
monitorfront  panel and pull chassis outward
until slides lock.

3-32

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

b. 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.




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

3-32. Initial Control Settings

a. On precision power supply, set controis - llows:

Control
POWER
RANGE
POLARITY
VOLTAGE UNIT/STEP
ZERO/USE
ZERO ADJ

ZERO/USE

Pesitioa
ON
10V

2.500000

ZERO

Adjust for zero on
galvanometer meter

USE

b. On the multifunction meter, set controls as fol-
lows:

Control Position
LINE switch On (up) position
FUNCTION OHMS
RANGE AUTO
CONTROL LOCAL
TRIGGER INT

3-33. Performance Test Procedure [fig. 3-10).
Table 3-5 ¢contains the test procedure for the transmitter
power monitor panel 14A27 and shows the
performance test interconnections. 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. If the result is within the speci-
fied performance standard limits, proceed to next step in
the table. If result is not as specified, perform trouble-
shooting procedure in section II or the adjustment proce-
dures in Section III of this chapter. After fault correction,
repeat the performance test.
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Table 3-5. Transmitter Power Monitor Panel 14A27 Performance Test

Ceatiel
8iep Toet eguipment Equipment under test Test procedure Perfermance stendard
[ Set power circuit breaker to ON. | Disconnect cables to J2and J3on | FEED POWER meter indicates S
rear of transmitter power moni- on top scale.
tor panel and conncct precision
power supply between M2-B
(black test jead) and A1-6 (red
test lead).
2 Connect multifunction meter be- Open circuit.
tween M2-25 and M2-13.
3 Set VOLTAGE UNIT/
STEP switches to a
value lower than low-
er limit setting on
FEED POWER me-
ter.
4 Set VOLTAGE UNIT/ Remove test leads at completion of | 0 ohms
STEP switches to a step.
value higher than the
upper limit setting on
FEED POWER ME-
TER.
5 Precision Power supply: Connect precision power supply be-]| FEED PRPWER 1W-10W indica-
RANGE t0 100 V, tween A2-10 (black test lead) tor lights.
VOLTAGE UNIT/ and A2-13 (red test lcad).
STEP to 26.0000
6 Move red test lead to A2-9. FEED POWER 10W-100W indi-
cator lights.
7 Move red test lead to A2-15. FEED POWER i00W-1KW
indicator lights.
8 Move red test lead to A2-11. Re- FEED POWER 1KW-10KW in-
move test leads at completion of dicator lights.
step.
9 FEED POWER METER ZERO | Connect multifunction meter be- 0 ohms
switch pressed tween J2-K and J2-U.
10 FEED POWER METER ZERO | Remove multifunctior meter test Open circuit.

switch released.

leads at completion of step.

in paragraphs 3-10b and 3-10c.

CAUTION

Before proceeding with the following steps, inhibit uplink power shutdown by jumpe;

ring as directed

3-34

Precision Power Supply:
RANGEto 10V,
VOLTAGE UNIT/
STEP to 2.50000

Remove cable to J4. Connect preci-
sion power supply between Al-
22 (red test lead) and negative
terminal of M1 (black test lead).
Disconnect test leads at comple-
tion of step.

PA1 POWER meter indicates 5
on top scale of meter.
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Table 3-5 Transmitter Power Monitor Panel 14A27 Performance Test - Continued

_ﬁ@nﬁ_d_m_hr—_
Test equipment Equipment under test

Step Test procedure Performance standard
12 Precision Power Supply: Connect precision power supply be-| PA] POWER 1W-10W indicator
RANGE 10 100 V, tween A2-8 (black test lead) and lights.
VOLTAGE UNIT/ A2-5 (red test lead)
STEP to 26.0000

13 Move red test lead to A2-1. PA] POWER 10W-100W indica-

tor lights.

14 Move red test lead to A2-7. PA1 POWER 100W-1KW indi-

cator lights.

15 Move red test lead to A2-3. PA1 POWER 1KW-10KW

indicator lights.

16 Connect precision power supply be-| PA2 POWER {W-10W indicator

tween A2-32 (black test lead) lights.
and A2-29 (red test lead).

17 Move red test lead to A2-25. PA2 POWER 10W-100W indica-

tor lights.

18 Move red test lead 10 .4 2-31. PA2 POWER 100W-1KW indi-

cator lights.

19 Move red test lead to A2-27. PA2 POWER 1., :-10KW indi-

Disconnect test leads at comple- cator lights.
tion of step.
20 Precision Power Supply: Connect precision power supply be-] PA2 POWER METER indicates
RANGEto 10V, tween Al-14 (red test lead) and 5 on upper scale of meter.
VOLTAGE UNIT/ negative terminal of M3 (black
STEP to 2.50000 test lead). Disconnect test leads
at completion of step.

21 Alternately press and release Using 3561 zdapters, connect mul- | Open circuit when cither switch
FEED POWER SHUTDOWN tifunction meter between J4-s is pressed and a closed circuit
switch then the PA1 POWER and J4-m. when both switches are re-
SHUTDOWN switch. leased.

22 Alternately press and release Using 3561 adapters, connect mul- [ Open circuit when either switch
FEED POWER SHUTDOWN tifuniction meter betwen J4-r and is pressed and a closed circuit
switch then the PA2 POWER J4-p. when both switches are re-
SHUTDOWN switch. leased.

23 Disconnect test equipment, replace

cables to J2, J3, and J4, and re-
move uplink power shutdown in-
hibit jumpers as described in
paragraph 3-10d.
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TRANSMITIER POWER MONITOR PANEL
14A27
UNIT UNDER TEST
31 29 27 25 z3 21 19 17 15 131 ] 7 5 3 1
a2 [+] <] [ ] (] (] o o (o] (] o o (] o (-] [+]
O [} o o [} [} ] o] () o o o o o o o
32 36 28 26 24 22 20 18 16 14 12 10 ® 6 4 2
31 29 27 25 23 2} 19 17 15 13 1 9 7 5 3 i
Al o [« o o o o (] o [ [+ o (] (] (o] [ (]
o 0 0 0O o o0 o © o0 o o o o ¢ o o
32 30 28 26 24 22 20 18 16 14 12 10 8 4 2
ADAPTER
3561
PA2 POWER PA! POWER FEED POWER
+ 25
+ o t
> o >
- 13 8
TEST LEAD 7]
1986-36-R ADAPTER — l_l
PRECISION POWER suPPLy ] -°%!
+ 2902

—O————0
ouTPUT SENS

cOom
-o0———o0o
OUTPUT SENS

TEST LEAD TEST LEAD
TEST LEAD /B"B(” /B'“m

1986-36-B

METER FEED PAI PA2 MULTIFUNCTION METER
RANGE POWER | POWER | POWER 34508
RELAY RELAY | RELAY

10W- 100w K5 K1 K13 x
1KW-10KW Ké K2 K14
IW-10W K7 K3 K15
100W-1KW K8 K4 K16

EL5895-012-34-TM-14

Figure 3-10. transmitter power monitor panel 14A27 performance test, test setup diagram.
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SECTION V. TROUBLESHOOTING OF FEED POWER MONITOR HTA-3A®

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

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.

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

Part/model
Common name no. Qty Manufacturer
AC Line Cord 17449 1 Belden
Adapter, Banana Jack to Size 16 Female Connector 3562 3 Pomona
Adapter, Banana Jack to Size 16 Male Connector 3563 7 Pomona
Adapter, Elbow, OSM Plug to OSM Jack 219 1 Omni Spectra
Adapter, N Plug to N Plug 3842 | Pomona
Adapter, OSM Plug to N Jack 21030 1 Omm Spectra
Adapter, Single Banana Plug to Binding Post 2894 3 Pomona
Coupler, Directional, 7 to 12 GHz, 10 dB 30435C-10 ! Narda Microwave
Generator, Signal, SHF 6208 | Hew!ett-Packard
Meter. Multifunction 3450B OPT00i, 062 1 Hewlett-Packard
Meter, Power, Microwave 460B 2 General Microwave
Milliammeter, Volt-Ohm- | -6 1 Simpson
Mount. Thermoelectric ; “422C 2 General Microwave
Test Lead. Banana Plug to Banana Plug : B-12 ! Pomona
Test Lead, Banana Plug to Banana Plug B-48 (B) 2 Pomona
Test Lead. Banana Plug to Banana Plug B-48 (R) 2 Pomona
Test Lead, Banana Plug to Mini Test Clip 3782-36-B t Ponona
Test Lead. Banana Plug to Mini Test Clip 3782-26-R 1 Pomona
Test Lead. N Plug to N Plug 1658-T-36 1 Pomona
Test Lead, Spzde Lug to Ranana Plug 1370-24-B 1 Pomona
’ Test Lead. Spade Lug to Ranana Plug 1370-24-R 1 Pumona

|
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3-36. Test Connections and Conditions |(fig. 3-11

Feed power monitor troubleshooting is accomplished in a
bench test setup. Prior to performing the troubleshooting
procedure, prepare the test equipment for the bench test
setup as follows:
a. Connect shf signal generator, adapter, thermoel-
ectric mount No. 1, and microwave power meter
No. 1 to directional coupler.
b. 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.

d. Connect fabricated ac line cord to connector J3
and to bench power plugmold.

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

a. Fed Power Moenitor HTA-3A9 Initial Setup.

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

{2) Loosen and remove nine screws and washers
from bottom and seven screws and washers
from the front panel of the Feed power moni-
tor.

(3) Remove cover and arrange feed power moni-
tor and test equipment for convenient access
to test connections.

(4) Remove three screws on power head mounting
bracket.

(5) Disassemble connection between switch S402
and power sensor A401.

(6) Remove two screws with washers from top of
switch S402.

(7 Disassemble connection between switch S402
and pin attenuator AT401.

b. Shf Signal Generstor Initial Setup (fig. 3-11).

(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 0dBm

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

(3) Connect thermoelectric mount No. 1 to mi-
crowave power meter No. |

(4) Set microwave power meter No. 1 POWER
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.

¢. 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 controls on volt-

ohm-milliammeter (vom) as follows:

Control Position
FUNCTION +DC
RANGE 50V

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.
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ED POWER MONITOR MULTIFUNCTION METER
TA-3A9 DC AMPLIFIER POWER ON 34508
NIT UNDER TEST ASSEMBLY SELECTOR
m HTA-3A9A1
[xeos ] es| s
POWER ON <
( ) LAMP
i
Pajse :.r?&"“
_.C l . (TYPICAL
OF 3)
O ADAPTER
13 2894
(TYP ~AL
POWER SUPPLY | FOWER SUPPLY OF
+15V DC +28V DC A BENCH
5401 N #5402 POWER
-4 AT TR 120 Ac
GREEN +10%
50/60 HZ
c
1
AC LINE CORD
32 17449
K AUTO-ZERO CONTACT FROM
TRANSMITTER POWER MONITOR
u C-5841/G
M ANALOG OUTPUT
A 0 TO +5V DC TRANSMITTER
POWER MONITOR
E RANGE 1 c/9841/6
TEST LEAD
P RANGE 2 B:i2
+28V DC ADAPTER
s RANGE 3 3563
POWER SENSOR RANGE 4
A401 J ANGE
ATTENUATOR 6 z—r_—_] oA
AT401
O——F—— onp 2:6‘;"“ 3782-36-R
1 |
SWITCH - RF INPUT
5402 Y | FROM 20 DB
| I L L COUPLER
| ! HTA-3A5DC1
1 | ] TEST LEAD
! l :- ——————— - ATTENUATOR 37827-::7-:“0
' - 770 12 GHZ 10DB ADJUST 3-48(R)
| - DIRECTIONAL E ?
| CGUPLER
| I 7045C-10 R raTORr ADAPTER
| [ TEST LEAD 6208 3563
| - 1658-T-36 \_
| R_test LeaD!
! Li— - B-48(B)
| 1
I Lapapter | THERMOELECTRIC AOUNTS Watitirats
Y 7T N422C E
I I
POWER METER
ADAPTER
: ; TEST LEAD Ts/as46/U 3563 T_B
| l P/O METER d [\ rest ceno
1370-48-8
1 | INPUT
| | VOLT-OHM -
| :|D9APT“ | THERMOELECTRIC MOUNTS TEST LEAD MILLIAMMETER
: i N422C 3-48(R) 260-6
T EAD
| | p;sot':s'ril POWER METER
15/3546/U
! NO 2 ADAPTER
| 3563
| 0O INPUT
] ADAPTER 41 TEST LEAD
Lo 23030 < _ _ B-48(8) EL5895-912-34-TM~16

Figure 3-11. Feed power monitor HTA-3A9, troubleshooting test setup diagram.
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Symptom
POWER ON switch set to on
(up) position and POWER
ON indicator lit. multi-
funtion meter at output
of power supply PS401
indlication is abnormal,
POWER ON switch set to on
(Up) position and POWER
ON indicator it. multi-
function meter at output
of power supply PS402
indlication is abnormal.
POWER ON switch to on (up)
position. Indication at

Probable cause
Power supply PSA01 is defec-
tive. Perform steps 1 and
2

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

Pin attenuator AT401 ATTEN

ADJUST potentiometer R403.

Symptom
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
Ad0L s abnormal.

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

Probable cause
or resistors defective.
Perform steps 4 and 5.

Switch S402. relay K405. or
resistor R405 defective.
Perform step 7.

Power sensor Ad01 is defec-

tive. Perform step 9.

Dc amplifier assembly Al is
Oefective. Perform step 9.

Table 3-7 Feed Power Monitor HTA-3A9 Troubleshooting Procedure

Normal Additionel checks
Step item of check Test conditions Test connections indication and remarks
1 Power supply PS401 a. Establish conditions as | Disconne<t connector plug
+15 V dc output specified in paragraph P4 from connector recep-
3-36. tacle J4. Using 3782 test
Test leads, connect multifunc-
+(red) pin 5 tion meter test leads to
power supply PS401
as follows:
Test leads  Terminal
b. Set POWER ON -(blk) pin 4 +15 V dc %75 If indication is normal,
switch to on position. +(red) pin § proceed to step 2.

If indication is abrormal, ad-
just power supply PS401 as
directed in section VI of this
chapter. If power supply
cannot be adjusted, replace
as directed in section VI of
this chapter.

~

Power Supply PS4G1 -| a. Set POWER ON
15 V dc output switch to the off posi-
' tion.
Test

Connect multifunction me-
ter test leads to power
supply PS401 as
follows:

Testleads  Terminal

3-40

-(blk) pin4

b. Set POWER ON
switch to the on posi-
tion.

pin 3 <15 V dc £75

pin 4 mV

If indication is normal,
proceed to step 3.

If indication is abnormal, ad-
just power supply PS40l as
directed in section VI of this
chapter. If power supply
cannot be adjusted, replace
as directed in section VII of
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Table 3-7 Feed Power Monitor HTA-3A9 Troubleshooting Procedure - Continued

Step

Test conditions

Test connections

Normal
indication

Additionel! checks
and remarks

Power supply PS402
+28 V output

Pin diode attenuator
AT401

Pin diode attenuator
AT401 and associ-
ated resistors

c. Set POWER ON
switch to the off posi-
tion.

a. Make connections as

specified 1n para 3-36.
Test
+(red) pind

b. Set POWER ON selec-
tor switch to or. posi-
tion.

c. Set POWER ON selec-
tor switch to off
position and reconnect
J4 to P4.

a. Rotate front panel AT-
TEN ADJUST fully
CW (minimum attenu-
ation).

b. Set POWER ON
selector switch to on

position.

¢. Rotate front panel AT-
TEN ADJUST fully
CCW.

a. Set POWER ON selec-
tor switch to off
position.

b. Test conditions as spec
ified in para 3-35.

Disconnect test leads.

Connect multifunction me-
ter test leads to power
supply PS402 as

follow-

Too: leaws Terminal
-(bin) pin 3
+(red) pin 4

Connect thermoelectric
mount No. 2 and micro-
wave power meter No. 2
with adapters to the out-
put of pin diode attenua-
tor AT401 (fig. FO-7).

Connect multifunction me-
ter to make checks to the
following resistors: R402,
R403 an” "404.

+28 £0.14 V dc

Microwave pow-
er meter indi-
cates between
-1 and -2
dBm.

-35 £1.75 dBm

R402 - 314 to
347 ohms

R403-95K 10
10.5 K ohms

R404 - 589 to
651 ohms

this chapter.

If indication is normal,
proceed to step 4.

If indicaiion is abnormal, ad-
just power supply PS402 as
airected in section VI of this
chapter. If power supply
PS402 cannot be adjusted.
replace as directed in sec-
tion V1 of this chapter.

If indication is normal,
proceed 10 step 4c.

If indication is abnormal.
proceed to step 5.

If indication is normal,
proceed to step 6.

If indication is abnormal,
proceed to step 5.

If indications are normal, re-
place pin diode attenuator
AT401 as directed in sec-
tion VI of this chapter.

If any indication is abnormal.
replace defective resistor.
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Table 3-7 Feed Power Monitor HTA-3A9 Troubleshooting Procedure - Continued

Hormal Additional checks
Step item of check Test conditions Test connoctions indication and remarks
Switch S402 (pass Rotate front panel AT- Restore connection between| 4.5 dBm (mini- | If indication is normal,
test) TEN ADJUST fully pin dicde attenuator mum) proceed to step 7.
Ccw. AT401 and switch S402.
Connect thermoelectric If indication is abnormal,
Set POWER ON selector mount No. 2 and micro- proceed to step 8.
switch to on position. wave power meter No. 2.
with adapters to the out-
put of switch S402 (fig.
FO-7).
Switch S402 (cutoff Connect a jumper between { Microwave pow-| K405 energized. If indication
test) J2-K and J2-U. er meter indi- is normal, proceed to step 9.
cates extreme-
ly low power If indication is abnormal,
level. proceed to step 8.
Relay K405 a. Set POWER ON selec-| Disconnect microwave
tor switch to on posi- power meter No. 2 and
tios. thermo electric mount 2
from output of switch
S402.
b. On vom, set FUNC- Using vom, connect test Relay K405 pin | If indication is normal, replace
TION switch to +DC {eads between pin 1 of 1-0Vde. switch 8402 as directed in
and RANGE switch to K405 and ground, then section VI of this chapter.
50 V. pin 2 of K405 and Relay K405 pin
ground (fig. FO-7). 2-28 £2 Vdc| If indication is abnormal,
check R405 and replace def-
ective part.
Power sensor A401 a. Set POWER ON selec-
(output level test 1) tor switch to off posi-
tion.
b. Restore connection Discunnect jumper from
between power sensor J2-K and J2-U. Discon-
A401 and switch S402. nect connector plug PS
from connector recepta-
cle J5.
c. Set POWER ON selec-
tor switch to on
position.
d. Make test connections | Connect P5 to microwave -4.5 dBm (mini- | If indication is normal, replace
as specified in para 3- power meter No. 2 (fig. mum) dc amplifier assembly Al.

36.

¢. Restore equipmer.t to
operational configura-
tion.

FO-7).

If indication is abnormal re-
place power sensor A401.
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SECTION Vi. PMAINTENANCE OF FEED POWER MONITOR HTA-3A9

3-39. General. This section provides instructions for e. From the top of switch S402, remove two screws
- removal and replacement of items such as subassemblies and washers.

and modules during offline maintenance. Adjustment f. Disconnect switch $402 from pin diode attenuator
_procedures are provided, when required, after replace- AT401.

‘ment of a faulty item. g. Tag and disconnect two connectors from rear of
3-40. Dual 15V DC Power Supply PS401 or +28V pin diode attenuator AT401.

DC Power Supply PS402 Removal and Replacement h. From the top of pin diode attenuator AT401, re-

move two screws and washers.

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

j.Remove pin diode attenuator AT401.

To remove and replace power supply PS401

‘or PS402, perform the following steps. Upon replace-
ment, adjust power supply PS401 or PS402 as directed in
paragraph 3-50.

a. Remove power cable from J3. ) k. Connect replacement pin diode attenuator AT401
b. On the top of power supply PS401, cut tie-wrap to the RF INPUT connector J1.
and remove cable while being careful not to cut . Secure pin diode attenuator AT401 to chassis
into cable insulation. ) with two phillips head screws and washers.
¢. Remave four nuts and lock washers which secure m. Identify two electrical wires by tags and connect
Eowlertsupply PS401 or PS402 to the mounting to rear of pin diode attenuator AT401.
racket.

n. Connect switch S402 to pin diode attenuator
AT401 and rf sensor A401 to switch S402.
0. Perform testing procedures described in section
VII of this chapter.
3-42. PIN Diode Switch S402 Removal and Repla-
cement To remove and replace pin diode
switch S402, perform the following :teps.
a. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

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.

. Remove power supply PS401 or PS402.

g. Install replacement power supply PS401 or PS402

with mounting bolts protruding through the four

—h

mounting holes on bracket. b. Remove three screws and washers from power
h. Identify tagged wires and solder to applicable ter- head A401 mounting bracket. .

power supply PS402.

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

. 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.

. Perform testing procedures described in section
VI | of this chapter.

—

3-41. PIN Diode Attenuator AT401 Removal and

Replacement (fig. FO-7). To remove and replace pin
diode attenuator AT401, perform the following steps.

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.

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.

. Connect rf sensor A401 to switch S402.

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

3-43._ R_E_Sensor A401 Removal and Replacement

(fig. FO-7). Toremove and replace rf sensor A401, per-
form the following steps.

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

3-43
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2. On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.

b. On top of power supply PS401 cut tic-wrap and
remove cable while being careful not to cut into
cable insulation.

¢. Loosen and remove connector plug P5 from recep-
tacle connector 5.

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.

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

3-44. DC Amplifier Assembly HTA-3A9A1 Removal
and Replacement (fig. FO-7). To remove and replace
de amplificr assembly HTA-3A9AL, perform the follow-
ng steps:

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.

¢. 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.

g liscrt replicement amplifier and secure to front
Jancl with four screws and iock washers

h. Replace two screws and washers through botton
of feed power monitor anu secure mounting
bracket on amplificr to feed power monitor.

i. Inscrt and tighten conncctor plugs P4 and PS.

J- Perform testing procedures described in section
VI of this chapter.

3-44

3-45.

Relay K405 Removal and Replacement (fig.

FO-7). To remove and replace relay K405, perform the
following steps:

a.

b.

On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.
Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

. Remove cover for access to relay K405.
. Tag and unsolder six wires connected to relay

K405.

. Remove screw and lock washer securing relay

K405 to chassis.

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

one screw and lock washer.

. Identify wires by tags and solder to applicable

terminals on relay K405,

. Perform troubleshooting procedures described in

section VI | of this chapter.

3-46. POWER ON Switch S401 Removal and Repla-
cement (fig. FO-7). To remove and replace switch
$401, perform the following steps:

a.

b.

o

3-47.

On front panel of feed power monitor HTA-3A9,
set POWER ON switch to off (down) position.
Remove nine screws and lock washers from bot-
tom and seven screws and lock washers from the
front plate of the feed power monitor.

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

to switch S401.

. Loosen nut on the back side of the front plate first

then loosen nut on the front side of the plate.

. Remove switch and discard.
. Insert replacement switch through rear of front

panel and install nut on front and rear of switch.

. Identify electrical wires by tags and solder to ap-

plicable switch terminals.

. Perform testing procedures described in section

VII of this chapter.
Indicator assembly DS401 Lamp and As-

sembly Removal and Replacement (fig. FO-7).
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.
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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.

(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) Ff)(lamove cover for access to indicator assem-

y.
(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.
(11) Perform testing procedures described in sec-
tion VI of this chapter.

3-48. SIGNAL OUTPUT Connector J2 Removal and

_ Replacement (fig. FO-7). To remove and replace

SIGNAL OUTPUT connector J2, 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.

¢. Remove cover for access to connector J2.

d. Remove four screws, lock washers, and nuts secur-
ing connector to panel.

e. Pull connector forward through front panel.

f. Tag for identification and unsolder electrical
wires,

g Remove connector J2 and discard.

h. Identify electrical wires by tags and solder to re-
placement connector.
i. Insert connector through front panel and replace
screws, lock washers, and nuts.
J. Perform testing procedures described in section
VII of this chapter.
3-49. POWER INPUT Connector J3 Removal and
Replacement (fig. FO-7). To remove and replace
POWER INPUT connector J3, 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.
¢. Remove cover for access to connector J3.
d. Remove four screws, lock washers, and nuts secur-
ing connector to panel.
e. Tag for identification and unsolder electrical
Wires.
f. Remove connector J3 and discard.
g. Identify electrical wires by tags and solder to re-
placement connector.
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
DC Power Supply PSd02 Output Voitage Adjust-
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

Part/model
Common name no. Qty Manufacturer
: AC Line Cord 17449 | 1 Belden
. Adapter, Banana Jack to Size 16 Female Connector 3562 | 3 Pomona
k:,Mapter. Single Banana Plug to Binding Post 2894 3 Pomona

; Meter, Multifunction

| Test Lead, Barana Piug to Mini Test Clip

3450B OPTOO01, 002 1 Hewlett-Packard

3782-36-B 1 Pomona

3-45
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Table 3-8 Test Equipment Required for Feed Power Monitor HTA-3A9 Power Supply
PS401 and PS402 Adjustment - Continued

Part/model
Common name no. oty Manufacturer
Test Lead, Banana Plug to Mini Test Clip 3782-36-R 1 Pomona
b. Connections and Conditions. Power supply ad- Switch Position
justment is accomplished with the feed power monitor CONTROL LOCAL
HTA-3A9 on the bench. Prepare the equipment for ad- TRIGGER INT

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 17449 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 Position
FUNCTION DC
RANGE AUTO

(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

githe; range of input power (+4 to -36 dBm or +20 to -20
Bm).

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

Part/model

Common name no. Qty Menufacturer
AC Line Cord 17449 1 Belden
Adapter, Banana Jack to Size 16 Female Connector 3562 3 Pomona
Adapter, N Plug to N Plug 3842 1 Pomona
Adapter, Single Banana Plug to Binding Post 2894 3 Pomona
Coupler, Directional 7 to 12 GHz 10 dB 3045C-10 1 Narda Microwave
Generator, Signal, SHF 620B ] Hewlett-Packard
Mcter, Multifunction 3450B 1 Hewlett-Packard
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Table 3-9 Test Equipment Required for Feed Power Monitor HTA-3A9 ATTEN ADJUST Adjustment - Contir ed

. Part/model
. Common name no. Qty Manufacturer
B eter, Power. Microwave 460B ! General Microwave
ount, Thermoelectric N422C 1 General Microwave
est Lead, Banana Plug to Banana Plug B-48(R) ‘ Pomona
est Lead, Banana Plug to Banana Plug B-48(B) 1 Pomona
{[Test Lead, N Plug to N Plug 1658-T-36 1 Pomona
b. Connections and Caonditions. ATTEN ADJUST Switch Position
ontrol adjustment is accomplished with feed power mon- FUNCTION DC
itor HTA-3A9 on the bench. Prepare the equipment for
adjustment as follows: RANGE AUTO
(1) On front panel of feed power monitor, set CONTROL LOCAL
POWER ON switch to off (down) position. TRIGGER INT

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

(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:

SECTION Vii.

-52.  General. This section contains the procedures
ecessary for performance testing the feed power monitor
TA-3A9 after replacement of line replaceable units fol-
owing the troubleshooting procedures. Each of the pre-
iminary procedures and the performance test must be
[ herformed in the given sequence. Preliminary procedures
onsist of obtaining the listed test equipment, making the
prescribed test connections, and initially setting the

quipment controls to the specified settings. These set-

ings, and all subsequent settings given in the perform-

nce test table, must be made carefully to ensure accurate
st conditions. If the test procedure-s result in the feed
wer monitor meeting all performance standards speci-

(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.

TESTING OF FEED POWER MONITOR HTA-3A9

fied in the performance test, the equipment can be re-
turned to service.

3-53. Test equipment. Test equipment required for
direct support testing of the feed power monitor HTA-
3A9 is the same as that required for troubleshooting lined
in table 3-6.

3-54. Test Connection and Conditions (fig. 3-11).
Testing of feed power monitor HTA-3A9 is accomplished
on the bench. Test connections and conditions are the
same as those required for troubleshooting and described
in paragraph 3-36. The initial test setup is shown in figure
3-11.

3-47
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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

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.

Table 3-10 Feed Power Monitor HTA-3A9 Performance Test

Conirol settings |

Step Tust equipment Equipment under test Test procedure Perforinance standard
! Set POWER ON selector switch | Observe indicator lamp. Indicator lamp lights.
to ON position
2 Set shf signal generator | Set POWER ON switch to on Connect signal generator, ther- 50 mV dc or less
OUTPUT ATTEN to position. Insert jumper from moelectric mount and microwave
0 dBm. Set microwa- J2-K 10 J2-U. Rotate ATTEN power meter to directional cou-
ve power meter ADJUST fully CW (minimu . pler. Connect directional coupler
RANGE button to | position). to feed power monitor. Connect
mW, 0 dBm scale. multifunction meter test leads as
Set multifunction me- follows:
ter FUNCTION Test lead 12
switch to DC. ~(blk) Pin A
+(red) Pin §
3 Move multifunction meter read test| 28 4:2 V dc
lead to J2-J. ‘
4 Disconnect jumper from J2-K 28 £2 Vdc
and J2-U. Rotate ATTEN
ADJUST fully CCW.
S Set multifunction meter Move multifunction meter red test | 500 mV dc or greater.
FUNCTION switch lead to J2-M.
to DC.
6 Rotate shf signal gener- | Rotate ATTEN ADJUST fully RANGE switching occurs be-
ator OUTPUT AT- W tween 0.4 and 0.475 V dc.
TEN slowly from 0
dBm to -36 dBm.
7 Rotate shf signal gener- | Rotate ATTEN ADJUST fully Connect vom test leads as follows: 28 2 V dc at -25 %2 dBm
ator OUTPUT CW. Test lead J2
ATTEN slowly from - —(blk) Pin A
36 dBm untit 28 V dc +(red) Pin P
appears on vom.
8 Rotate shf signal gener- | Rotate ATTEN ADJUST fully Connect vom test leads as follows: | 28 £2 V dc at -14 £2 dBm
ator OUTPUT AT- cw Test lead 12
TEN slowly from -25 —(blk) Pin A
+2 dBm until 28 V dc +(red) PinE
appears on vom.
9 Rotate shf signal gener- | Rotate ATTEN ADJUST fully Connect vom test leads as foliows: | 28 £2 V dc at -4 £2 dBm
ator OUTPUT AT- w Test iead J2
TEN slowly from -14 ~(btk) Pin A
42 dBm until 28 V dc¢ +(red) PinE
appears on vom.
10 Rotate shf signal gener- | Rotate ATTEN ADJUST fully Connect vom tcst leads as follows: | 28 V dc at -25 22 dBm
ator OUTPUT AT- W, Test lead J2
TEN slowly from 0 -(blk) Pin A
dBm unti! 28 V dc +(red) PinE

3-48
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4-1. Scope. This chapter containstroubleshooting
aiintenance. and testing procedures for feed power mon-
tor HTA-3A9. Section | describes thetools and test
equipment required for general supportmaintenance of
he feed power monitor; Section Il providesmaintenance
nstructions for dc amplifier assembly HTA-3A9A1L; and

Sectioni I11 provides maintenance instructions for rf sen-
sor HTA-3A9A401.

4-2. Test Equipment and pgaterials. Table 4-1 is an
overall list of test equipment and materials required for
trouble shooting, maintenance, and testing of rf sensor
HTA-3 49A401 and dc amplifier assembly HTA-3A9AL.

Table 4-1 Tools and Test Equipment Required for Maintenance

Part/model
Common name Official nomenclature no. Qty Manufacturer
“c Line Cord 17449 1 Belden
Mdapter, Banana Jack to Minigator Clip 3448 3 Pomona
dtapler, Banana Jack to Size 16 Female Connec- 3562 5 Pomona
or
dapter, Banana Jack to Size 16 Male Connector 5563 5 Pomona
\dapter, Single Banana Plug to Binding Post 2894 3 Pomona
Calibrator Cazlibrator 305B 305B I General Microwave
Lounter, Digital, Electronic Electronic Counter CP-772/U 5245L 1 Hewlett-Packard
enerator, Signal, SHF Signal Generator SG-944/U 620B 1 Hewlett-Packard
enerator, Signal. VHF Signal Generator SG-1093/U 8640B 1 Hewlett-Packard
cicr, Power, Microwave Test Set Radio Frequency Power TS-]  460B 1 General Microwave
3546/U
eter, Multifunction Multimeter ME-482(P)/U 34508 OPTO001. 002 1 Hewlett-Packard
illiammeter, Volt-Ohm- Multimeter ME-450/U 260-6 1 Simpson
ount. Thermoelectric N422C 1 General Microwave
illoscope, Dual-Trace Oscilloscope 0S-261/U 475 1 Tektronix
esistor, 506 Chm RCRO7G5013S 1 Allen Braddley
t Lead. Banana Plug to Alligator Clip 3782-12-B 1 Pomona
t Lead, Banana Plug to Alligator Clip 3782-12-R 1 Pomona
t Lead, Banana Plug to Banana Plug B-12 2 Pomona
t Lead, Banana Plug to Banana Plug B-48(B) [ Pomona
Lead, Banana to Banana Plug B-48(R) 1 Pomona

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

Port/model
Common name Official nomenclature no. Qty iManufecturer

Test Lead, Banaaa Plug to Mini Test Clip 3782-36-B 1 Fomona

Test Lead. Banana Plug to Mini Test Clip 3782-36-R 1 Pomona

Test Lead. Banana Plug to Test Probe 1986-36-B 1 Pomona

Test Lead. Banana Plug to Test Probe 1986-36-R 1 Pomona

Test Lead. BNC Plug to BNC Plug (48 inches) 10503A 1 Hewlett-Packard
Test Lead. BNC Plug to Double Banana 2BB-BNC-24 1 Pomona

Test Lead, BNC Plug to Stackup Pin Tips 2882-C-36 1 Pomona

Test Lead. Microgator Clip to Microgator Clip 1613-12 1 Pomona

Tool Kit TK-1 1 General Microwave

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 42  DC Amplifier Assembly HTA-3A9A1 Voltage and Resistance Measurements
Point of test Reference point Voltage Resistance Conditions
TP2 Ground +10 £1 Vdc
5 R3S 0 to 500 ohms One side disconnected.

Base of Q7 Ground +10 21 Vdc

Cathode of CR6 Anode of CR6 +11.5 %1 Vdc Range |

Emitter Q101 Ground +5V 203 Vdc Ranges 1, 2,3 or 4
Base of Q101 Ground +5.6 0.3 Vdc Ranges 1,2,3 0r 4
Collector of Q108 Ground +120 mV dc (max) Range 1

Base of Q108 Ground +0.5 V dc or greater Range 1

Pin 13 of A102 Ground +241t0+5.5Vdc Range 1

Ri21 R121 2090 to 2310 ohms Range 1

Pir 11 and 12 of A102 Ground 0to +0.4 Vdc Range |

Pin 11 of A104 Ground Oto +0.4 V dc Ranges 1,2, 3 0r 4

4-2
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Table 4-2 DC Amplifier Assembly HTA-3A9AL Voltage and Resistance Measurements - Continued

Point cf test Reference point Voltzge Rasistance Conditione
Pin 3 of A104 Ground 0to+0.4 Vdc Ranges 1.2, 30r 4
Pin 6 of A105 Ground 0to+04Vdc Ranges 1,2, 3 or 4
Pin 11 of A105 Ground 010 +04 Vdc Ranges 1,2, 3 or 4
Emitter of Q104 Ground 0to+04 Vdc Ranges 1,2, 30r 4
Pin 3 of A103 0to+04Vdc Ranges 1,2,30r 4
Base oi Q103 Ground +0.3 V dc or greater Ranges 1. 2,3 0r 4
Pin 12 of A105 Ground +2.4t0+55Vdc Ranges 1,2, 3 or 4
Pin 13 of A105 Ground Qi 4+04Vde Ranges 1,2, 3or 4
Pin 4 of A101 Ground +4.5 £0.5 V dc Ranges 1.2, 3 or 4
Be-t';vecn R106 and pin = of | Ground +4.5 £0.5 V dc Ranges 1.2. 3 or 4
Pin 9 of A104 Ground 01039 205V dc Ranges 1,2, 3or 4
Pin 3 of A104 Ground 010 +3.9 £0.5 Vdc Ranges 1. 2, 3 or 4
Pin 5 of A104 Ground 01039 +0.5Vdc Ranges 1.2, 3 or 4
b?i!! 20f A0S Ground +39£05Vdc Ranges 1,2, 30r 4
Pin 4 of A105 Ground +39100 0.5 V dc Ranges 1, 2,3 or 4
Pin 3 of A104 Ground 0to+3.9 £0.5V dc Ranges . 2.3 or 4
Pin 11 of A105 Ground 0to+3.9 %05V dc Ranges 1,2, 3 or 4
Cathode of CR7 Anode of CR7 +11.5 %1 Vdc Range >
Collector of Q107 Ground +1.0 £0.3 V dc Range 2
Base of Z107 Ground 0.5 V dc or greater Range 2
Pin 10 of A102 Ground +2.410+5.5V dc Range 2
RII9 R119 2090 to 2310 ohms Range 2
Pin 8 and pin 9 of A102 Ground 0to +0.4 V dc Range 2
Cathode of CR8 Anode of CR8 +11.5 1 Vdc Range 3
ollector of Q106 Ground +1.0£0.3 Vdc Range 3
Base of Qi06 Ground 0.5 V dc or greater Range 3
in 4 of A102 Ground +2410+55V dc Range 3
17 RN7 2090 to 2310 ohms
n 5 and pin 6 of A102 Ground 01to+04 Vdc Range 3
“athode of CR9 Anode of CR9 +11.541 Vdc Range 4
ollector of Q108 Ground 0.5 V de or greater Range 4

4-3
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Table 42 DC Amplifier Assembly HTA-3A9A1 Voltage and Resistance Measurements - Continued

Point of teat Reference point Volisge Resgistence Conditions
Pin | of A102 Ground +2410+5.5Vde
RII5 RIS 202 10 2310 ohms Range 4
Pin | and pin 2 of A102 Ground 0to+04 Vdc Range 4
Pin 6 of ARI Ground +5 4003 V dc Range 4
Pin 3 of ARI Ground +1 0.1 Vdc Range 4
Pin B of JS Ground +1 0.1 Vdc Range 4
Pin 1 of ARI Ground
R1 R 0 to 25 Kohms
Emitter of Q4 Ground +1 0.1 Vdc Range 4
Pin 6 of AR4 Ground +5.10 £0.5 V dc Range 4
TPI Ground +1 £0.1 Vdc Range 4
R39 R39 0 to 500 ohms
Emitter of Q3 Ground -15 £1.5 Vdc Range 4
Emitter of Q2 Ground +9£10Vdc Range 4
Collector of Q1 Ground -6.5 £0.7 V dc Range 4
Between R220 and R222 Ground Oto +10 Vdc Range 1
Gate of Z201 Ground 0to+10 V dc Range 1
Pin 6 of AR20I 0 %03 Vdc Range 1
Table 4-3 Power Sensor A401 Voltage and Resistance Measurements
Point of test Referencs point Voltage (¥ dc) Resistance iConditions
Connector P4 pin | Connector P4 pin 3 190 to 210 ohms
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- ]
4-4. General. This section provides troubleshooting,

removal and replacement and testing procedures for
maintenance of dc amplifier assembly HTA-3A%AL.

4-5. Troubleshooting. _ This paragraph contains trou-
leshooting procedures for isolating a dc amplifier assem-
ly HTA-3A9A1 fault to a malfunctioning assembly or

odule after referral by direct support maintenance. All
reliminary procedures must be performed before the ac-

SECTION il. MAINTENANCE OF DC AMPLIFIER ASSEMBLY HTA-2A0A1

2 EalGiAINGE. WIE oG SQLEIT T LSEE MO L AR

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.

a. Test Equipment and Materials. Table 4-4 lists the
test equipment required for troubleshooting dc amplifier
assembly HTA-3ASAL.

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

eter, Multifunction

illiammeter, Volt-Ohm-

‘est Lzad, Banana Plug to Banana Plug

est Lead, Banana Plug to Banana Plug

est Lead, Banana Plug to Banana Plug

‘est Lead, Banana Plug to Mini Test Clip

est Lead, Banana Plug to Mini Test Clip

est Lead, BNC Plug to BNC Plug (48 inches)
est Lead, BNC Plug to Double Banana

est Lead, BNC Plug to Stackup Pin Tips

t Lead, Microgator Clip to Microgator Clip

Part/model

Common name no. Qty Manufacturer
C Line Cord 17449 1 Belden
dapter, Banana Jack w Minigator Clip 3448 1 Pomona
dapter, Banana Jack to Size 16 Female Connector 3562 3 Pomona
dapter, Banana Jack to Size 16 Male Connector 3563 5 Pomona
dapter, Single Banana to Binuina Post 2894 3 Pomona
alibrator 305B 1 General Microwave
ounter, Digital, Electronic 5245L 1 Hewlett-Packard

3450B OPT001, 002 1 Hewlett-Packard

260-6 1 Simpson

475 1 Tektronix
RCRO7G 501JS 1 Allen Bradley
B-12 1 Pomona
B-48(B) 1 Pomona
B-48(R) 1 Pomona
3782-36-B 1 Pomona
3782-36-R 1 Pomona
10503A 1 Hewlett-Packard
2BB-BNC-24 1 Pomona
2882-C-36 ' Pomona
1613-12 1 Pomona
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blcs!wotmg of de amplifier assembly HTA-3A9A1 is ac-

compiished in a bench test setup. Prior to performing the

troubleshooting procedure, perform the following steps:

(1 Install connector P4 in J4 of dc amplifier as-
sembly.

(2) Connect fabricated ac line cord to connector -

13 and to ac power plug as shown in figure
4-1.
¢. Calibrator 305B Initial Contvol Settings (fig. 4-1).

Prior to performing the troubleshooting procedure, en-

sure that the calibrator is outputting the proper levels by

performing the following steps after allowing a five mi-

nutc warmup period:
1) Press ZERO.
2) Press 1 mW HEAD POWER RATING but-
ton.
3) Press POWER RANGE 8 button.
4) Press ON/OFF pushbutton to ON.
5) Connect multifunction meter test leads
between the test points at the rear of the cali-
brator 305B.
(6) ‘Observe multifunction meter for an indication

of 4.312 mV.
(7) if an indication of 4.312 mV is not obtained,
38%%“ CAL control on rear of the calibrator
(8) Disconnect multifunction meter test leads and
connect calibrator 305B to connector J5 of dc
amplifier assembly as shown in figure 4-1.
d. Electronic Digital Counter Initial Control Set-
tings. Set SAMPLE RATE control clockwise from

POWER OFF position to turn counter on and set controls

as follows:

Control Position
FUNCTION FREQUENCY
TIME BASE 10
LEVEL PRESET
SENSITIVITY I

e. Oscilloscope Initial Control Settings. Pull POW-
ER switch out to turn on and sei controls as follows.

(1) Set controls as follows:

Control Position
Channe! 1 TRIGGER
SOURCE NORMAL
COUPLING AC
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'.A IG HOLDOFF

TRIG MODE

A and B TIME/DIV Sms
and B DELAY TIME Sms

HORIZ DISPLAY A

VOLTS/DIV 5

'VERTICAL MODE CHI

AC-GND-DC DC

(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 Position
FUNCTION +DC
RANGE switch RX1

h. Troubleshooting Procedures. After completing
the preliminary procedures, perform the necessary trou-
bleshooting procedures in table 4-5. Perform the steps infi#
table 4-5 in the sequence given until the malfunctioning
item is fownd. Use the feed power monitor HTA-3A
schematic (fig. FO-4) and parts location diagram (fig:
4-2 through 4-8) as an aid in performing the trouble
shooting procedures. After the faulty item has been repla
ced, perform the testing procedures described in
paragraph 4-7. Upon satisfactory completion of the per
formance test, the dc amplifier assembly HTA-3A9A
can be returned to service.
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure

Normal Additional checlts
ltem of check Test conditions Test connections indication end remarke

Chopper drive frequen-| On feed power monitor, Connect electronic digital 110 Hz £1 Hz If indication is normal,
cy set POWER ON switch| counter between TP2 :ndl’ proceed 1o step 5.

to on position. chassis ground (fig. 4-6).
If indication is abnormal,
proceed to step 2.

Chopper drive frequen-|  Adjust R35 pcb A1AS. 110 Hz £1 Hz If indication is normal,
cy proceed to step S.

If indication is abnormal,
proceed to step 3.
Chopper drive and a. On feed power monitos,
relay pcb A1AS R35 set POWER ON switch
to off position.
b. On vom, set FUNC- Connect ohmmeter leads 0 to 500 ohms If indication is normal,

TION switch to +DC across R35 (fig. 4-6). proceed to step 4.

and range switch at

RX100 If indication is abnormal, re-
place faulty potentiometer
and repeat step 1.

Chopper drive and a. Set osciiloscope con- Connect oscilloscope test

relay pcb A1AS R64 trols as prescribed in lead and adapter to base
paragraph 4-5e. of Q7 (fig. 4-6).
b. On feed power moni- +10%1 V If indication is normal, replace
tor, sct POWER ON square wave
If indication is abnormal,
check Q5, Q6, Q7. Q8,
CR1, CR2, CR3, CR4, and
associated parts. Replace
defective part and repeat
step 1.

Chopper drive and On 305B calibrator, press| Connect multifunction me- | 11.5 £1 V K1 If indication is normal,
relay pcb A1AS POWER RANGE 2 ter across K1 winding (+ energized proceed to step 24.
relay K1 (range 1) button and release test lead to cathode and -

ZERO button. test lead to anode of If voltage is present but relay
CRé) (fig. 4-6). is not energized, replace
relay K1.
If voltage is not present,
proceed to step 6.

Power supply/counter Connect multifunction me- | +5 £0.3 Vdc If indication is normal,
decoder pcb A1A3 ter to emitter of Q101 proceed to step 8.

Qtol and ground (fig. 4-8).
If indication is abnormal,
proceed to step 7.

Power supply/counter Connect multifunction me- { 5.6 £0.3 V If indication is normal, replace
decoder pcb A1A3 ter to base of Q101 and Q101 and repeat step S.
CR101 ground (fig. 4-8).

If indication is abnormal, re-
place CR101 and repeat
step S.
Power supply/counter “onncct multifunction me- | 120 mV (max- If indication is normal, check
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Table 4-5 DC Amplifier Assembly HTA-3A9AL Troubleshooting Procedure - Continued

Normal Additicnal checks
Stop Rem of check Teot condliions Test connections indication and romarks
decoder pcb A1A3 ter to collector of Q108 imum) CR6 and K1. Replace defe-
R122-Q108 and ground (fig. 4-8). ctive part and repeat step 5.
If indication is 0 V, check
R122. Replace defective
part and repeat step 5.
If indication is +15 V, proceed
to step 9.
9 Power supply/counter Connect multifunction me- | 0.5 V or greater | If indication is normal, replace
decoder pcb A1A3 ter to base of Q108 and Q108 and repeat step 5.
R121 Q108 ground (fig. 4-8).
If indication is abnormal,
proceed to step 10.
10 Power supply/counter Connect multifunction me- | +2.4t0 +5.5V | If indication is normal,
decoder pcb A1A3 ter to pin 13 of A102 dc proceed to step 11.
Al102 and ground (fig. 4-8).
If indication is abnormal,
proceed to step 12.
1t Power supply/counter | a. On feed power monitor,
decoder pcb A1A3 set POWER ON switch
R121-Qt08 to off position.
b. Disconnect one end of | Connect vom test leads to 2090 to 2319 If indication is normal, rep'ace
R121 from circuit. R121 (fig. 4-8). ohms Q108 and repeat step 5.
If indication is abnormal, re-
place R121 and repeat step
5.
12 Power supply/counter Connect multifunction me- | 0to +0.4 V dc If indication is normal, replace
decoder pcb A1A3 ter to pin 11 of A102 A102 and repeat step 5.
Al102 and ground (fig. 4-8).
If indication is abnormal,
proceed to step 13.
13 Power supply/counter Connect multifunction me- [ 0 to 0.4 V dc if indication is normal,
decoder pcb A1A3 ter to pin 11 of A104 proceed to step 14.
A104 test | and ground (fig. 4-8).
If indication is abnormal,
proceed to step 15.
14 Power supply/and Connect multifunction me- | 010 0.4 V dc If indication is normal, replace
counter decoder pcb ter to pin 3 of A104 and A104 and repeat step 5.
AlA3 A104 test 2 ground (fig. 4-8).
If indication is abnormal,
proceed to step 16.
15 Autorange logic pcb Connect multifunction me- | 0t0 0.4 V dc If indication is normal, replace
A4 A105 test | ter to pin 6 of A105 and CR103 and repeat step 5.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 16.
1] Autorange lcgic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
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A4 A10S test 2

ter to pin 11 of A105
and ground (fig 4-7).

A105 and reprat step 5.

If indication is abnormal,




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

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

Kormal Additionel checke
Rem of check Test conditions Test connections indiceation end remarks
proceeed 1o step 17.
Autcrange logic pcb Connect multifunction me- | 010 0.4 V dc If indication is normal, replace
A4 Ql04 ter to emitter of Q104 Q104 and repeat step 5.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 18.
Autorange logic pcb Connect multifunction me- | 0to +0.4 V dc If indication is normal, cireck
A4 A103 ter to pin 3 of A103 and R113 and Q104. Replace
ground (fig. 4-7). defective par: and repeat
step S.
If indication is abnorinal,
proceed to step 19.
Autorange logic pcb Connect multifunction me- | +0.3 V or great-| If indication is normal, replace
A4 Ql02 ter to base of Q103 and er Q103 and repeat step 5.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 20.
Autorange logic A4 Connect multifunction me- | +2.4 to +5.5V | If indication is normal, replace
R112 ter 10 pin 12 of A105 dc R112 and repeat step 5.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 21.
Autorange logic pcb Connect multifunction me- [ 0 to +0.4 V dc if indication is normal, replace
A4 A105 ter to pin 13 of A105 A105 and repeat step 5.
and ground (fig. 4-7).
If indication is abnormial,
procesd to step 22.
Auterange logic pcb Connect multifunction me- | 4.5 £0.5 V dc If indication is normal, replace
A4 AlOl ter to pin 4 of A101 and A101 and repeat step 5.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 23.
Autorange logic pcb Connect multifunction me- | 4.5 £0.5 V d¢ If indication is normal, check
A4 R106 ter between junction of R106 and A101. Replace
R106 and pin D of J4 defective part and repeat
andaground (figs. 4-7 and step S.
FO-7).

If indication is abnormal,
check 3058 calibrator andg
repeat step 5.

Autorange logic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal,
A4 A10S ter to pin 1 of A105 and proceed to step 25.
ground (fig. 4-7).

If indication is abnormal,
check Q102 and associated
resistors. Replace defective
part.

Autorange logic pcb Connect multifunction me- | 0.3 £0.1 Vdc If indication is normal,
A4 Q102 ter to base of Q102 and proceed 1o step 26.

ground (fig. 4-7).

If indication is abnormal
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additional checks
Step item of check 1<t conditions Teeot connections indication and remarike
check Q102 for correct bi-
asing. Replace defective
part and repeat step 5.
26 Autorange logic pch Connect multifunction me- | +2.4to +5.5V | If indication is normal,
Ad A0S ter to pin 2 of A105 and dc proceed to step 27.
ground (fig. 4-7).

If indication is abnormal, re-
place A105 and repeat this
step.

27 Power supply/counter | a. Or feed power monitor,|
decoder pcb A1A3 set POWER ON switch|
A104 test 1 to off pasition.

b. Using 3 mini test clip
leads 3782-36 and 3448
adapter, jumper follow-
ing pins to ground:

A102 pin 1 ard A102
pin 13 on 6126-1 pc
board on A105 pin 12
on A4 pc board. Refer
to pasagraph 4-6a for
removal and replace-
ment of pcb A4.

c. On feed powcr monitor,| Connect oscilloscope to pin |  Squarewave, 0 If indication is normal, remove
set POWER ON switch 9 of A104 and grouna to +3.9 £0.5 mini-test clips from A102
to on position. (fig. 4-8). V, 1.2 second pin 1, A102 pin 12 and

period. A105 pin 12 and proceed to
step 34.

If indication is abnormal,

proceed to step 28.
28 Power supply /counter Connect oscilloscope to pin |  Positive-going If indication is normal, replace
decoder pcb A1A3 3 of A104 and ground pulse, 0 to A104, and repeat step 27.
Al104 test 2 (fig. 4-8). +39 0.5V,
0.6 second pe-| If indication is abnormal,
riod. proceed to step 29.
29 Power sunply/counter Connect oscilloszope to pin | Squarewave 0 to|  If indication is normal,
decoder nch A1A3 5 of A104 and grcund +3.9 0.5V, proceed to step 30.
A104 test 3 (fig. 4-8). 0.6 second pe-
riod. If indication is abnormal,
proceed to step 32.
30 Autorange logic pcb Connect oscilloscope to pin [ +3.9 £0.5 V If indication is normal,
A4 AlCS 2 of A105 and ground proeeed to step 31.
(fig. 4-7.

If indication is abnormal, re-
place A105 and repeat step
27.

i Actorange logic pcb Connect oscilloscope to pin | Negative-going If indication is norma!, replace
A4 A10S 4rol' A105 and ground pulse, +3.9 A103 and repeat step 27.
(fig. 4-7).
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additional checks
Step item of check Tost conditions Tost connections indication and remsarks
205Viwo0
V. 0.6 second
period. If indication is abnormal, re-
place A105 and repeat step
27.
32 Power supply/counter Connect oscilloscope to pin |  Positive-going If indication is normal, replace
decoder pcb A1A3 3 of A104 and ground pulse, 0 to A104 and repeat step 27.
Al104 (fig. 4-8). +3905V,
0.6 second pe-| If indication is abnormal,
riod. proceed to step 33.
33 Autorange logic pcb Cornect oscilloscope to pin |  Positive-going If indication is normal, replace
A4Ql04 1! of A105 and ground pulse, 0 to A105 and repeat step 27.
(fig. 4-7). +39 %05V,
0.6 second pe-|  If indication is abnormal,
riod. check Gi04, L101, R)13
and Q106, replace defective
part and repeat step 27.
34 Chopper drive and On 305B calibrator, press| Connect multifunction me- | 11.5 £1 V, K2 If indication is norma’,
relay pcb A1AS power range 4 button. ter across K2 winding (+ energized. proceed o step 53.
Relay K2 (Range 2) test lead to cathode and -
test lead to anode of If voltage present but relay
CRY7) (fig. 4-6). not energized, replace K2.
" If voltage not present, proceed
to step 35.
35 Power supply/counter Connect multifunction me- | +5 £0.3 V dc If indication is normal,
decoder pcb A1A3 ter to emitter of Q10! proceed to step 37.
Q101 and ground (fig. 4-8).
If indication is abnormal,
proceed 1o step 36.
36 Power supply/counter Connect multifunction me- | 5.6 £0.3 V dc If indication is normal, replace
decoder pcb A1A3 ter to base of Q101 and Q101 and repeat step 34.
CR10] ground (fig. 4-8).
If indication is abnormal, re-
place CR101 and repeat
step 35.
37 Power supply/counter Connect multifunction me- | +120 mV (max)| If indication is normal, check
decoder pcb A1A3 ter to collector of Q107 CR?7 and K2. Replace defe-
R120-Q107 and ground (fig. 4-8). ctive part and repeat step
34.
If indicatior. is 0 V, check K2
and R119. Replace defective
part and repeat step 34.
If indication is +15 V, proceed
to step 38.
k] Power supply/counter Connect multifunction me- | 0.5 V or greater | If indication is normal, replace

decoder pcb A1A3
R119-Q107

ter to base of Q107 and
ground (fig. 4-8).

Q107 and repeat step 34.

If indication is abnormal,
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additienal checks
Step item of check Test conditions Test connectione indication and remarks
proceed to step 39.
39 Power supply/counter Connect multifunction me- | +2.4t0o+5.5V | If indication is normal,
decnder pcb A1A3 ter to pin 10 of A102 dc proceed to step 40.
Al102 and ground (fig. 4-8).
If indication is abnormal,
proceed to step 41.
40 Power supply/counter | a. On feed power monitor,
decoder pcb A1A3 set POWER ON switch
R119-Q107 to off position.
b. Disconnect onc end of { Connect vom test leads to 2090 to 2310 If indication is normal, replace
R119 from circuit. R119 (fig. 4-8). ohms Q107 and repeat siep 34.
If indication is abnormal, re-
place R119 and repeat step
4.
41 Power supply/counter Connect multifunction me- | 0 to +0.4 V dc ¢ indication is normal, replace
decoder pcb A1A3 ter to pin 8 of A102 and A102 and repeat step 34.
Al102 ground and to pin 9 of
A102 and ground (fig. 4- If indication is  abnormal,
8). proceed to step 42.
42 Power supply/counter Connect multifunction me- | 0t0 0.4 V dc If indication is normal,
decoder pcb A1A3 ter to pin 11 of A104 proceed to step 43.
Al104 test | and ground (fig. 4-8).
If indication is abnormat,
proceed to step 44.
43 Power supply /counter Connect multifunction me- | 010 04 V dc If indication is normal, replace
decoder pcb A1A3 ter to pin 3 of A104 and .A104 and repeat step 34.
A104 test 2 ground (fig. 4-8).
If indication is abnormal.
proceed to step 45.
44 Auterange logic pcb Connect multifunction me- | 0to 0.4 V dc If indication is normal, replace
A4 AL0S test | ter to pin 6 of A105 and CR103 and repeat step 34.
ground (fig. 4-7).
If indication 1s abnormal,
proceed to step 45.
45 Autorange logic pcb Connect multifunction me- | 010 0.4 V dc If indication is normal, replace
A4 A105 test 2 ter to pin 11 of A105 A105 and repeat step 34.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 46.
46 Autorange logic pcb Cornnect multifunction me- | 0100.4 V dc !f indication is normal, replace
A4 Q104 ter to emitter of Q104 Q104 and repeat step 34.
and ground (fig. 4-7)
If indication is abnormal,
proceed to step +7.
47 Autorange Icgic pcb Connect multifunction me- | 01004 V dc It indication is normal, check
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A4 AI03

ter to pin 3 of A103 and
ground (fig. ¢-7).

R113 and Q104. Replace
defective part and repeat
siep 34.

If indication is abnormal,
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Neormal Additional checls
Step item of check Test conditions Test connections indication end remarks
proceed to step 48.
48 Autorange logic pcb Connect multifunction me- | +0.3 V or great-|  If indication is normal, replace
A4 Q103 ter to base of Q103 and er Q103 and repeat step 34.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 49.
49 Autorange logic pcb Connect multifunction me- | 42410455V | [f indication is normal, replace
A4 RI1I2 ter to pin 12 of A105 dc R112 and repeat step 34.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 50.
50 Autorange logic pcb Connect multifunction me- | 0o +0.4 V dc If indication is normal, replace
A4 A105 ter to pin 13 of A105 A105 and repeat step 34.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 51.
51 Autorange logic pcb Connect multifunction me- | 4.5 £0.5 V dc If indication is normal, replace
A4 AlGL ter o pin 4 of A10! and A101 and repeat step 34.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 52.
‘2 Autorange logic pcb Connect multifunction me- | 4.5 £0.5 V dc If indication is normal, check
A4 R106 ter between junction of R106 and A101. Replace
R 106 and pin D of J4 defective part and repeat
and ground (fig. 4-7). step 34.
If indication is abnormal,
check 305B calibrator and
repeat step 34.
Chopper drive and On 305B calibrator, press| Connect multifunction me- [ 11.5 £1 V, K3 If indication is normal,
relay pcb A1AS power range 6 button. ter across K3 winding (+ energized. proceed to step 72.
Relay K3 (Range 3) test lead to cathode and -
test lead to anode of If voltage is present but relay
CR8) (fig. 4-6). is not energized, replace K3.
If voltage is not present,
proceed to step 54.
54 Power supply/counter Connect multifunction me- | +4.7 to +5.3 V | If indication is normal,
decoder pch AlA3 ter to emitter of Q10! de proceed to step 56.
Q101 and ground (fig. 4-8).
If indication is abnormal,
proceed to step S5.
55 Power supply/counter Connect multifunction me- | 5.6 £0.3 V dc If indication is normal, replace
decoder pcb A1A3 ter to emitter of Q101 Q101 and repeat step 53.
CR101 and ground (fig. 4-8).
If indication is ab  normal,
replace CR101 and repeat
step 53.
36 Power supply/counter Connect multifunction me- | 120 mV dc If indication is normal, check
decoder pcb A1A3 ter to collector of Q106 (max) CRB and K3. Replace defe-
R118-Q106 and ground (fig. 4-8). ctive part and repcat step

53.
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additions! checks
Step ftem of chheck Test conditions Tost connections indication and remarks
If indication is 0 V, check K3
and R117. Replace defective
part and repeat step 53.
If indication is +15 V, proceed
to step 57.
57 Power supply/counter Connect multifunction me- | +0.5 V or great-| If indication is normal, replace
decoder pcb A1A3 ter to base of Q106 and er Q106 and repeat step 53.
R117-Q106 ground (fig. 4-8).
If indication is abnormal,
proceed to step 58.
58 Power supply/counter Connect multifunction me- | +2.4 to+5.5V | If indication is normal,
decoder pcb A1A3 ter to pin 4 of A102 and de proceed to step 59.
Al02 ground (fig. 4-8).
If indication is abnormal,
proceed to step 60.
59 Power supply/counter { a. On feed power monitor,
decoder pcb A1A3 set POWER ON switch|
R117-Q106 to off position.
b. Disconnect one ead of | Conncct vom test leads to 2090 to 2310 If indication is normal, replace
R117 from circuit. R117 (fig. 4-8) R117 039ms Q106 and repeat step 53.
(fig. 4-8).
If indication is abnormal, re-
place R117 and repeat step
53.
60 Power supply/counter | On feed power monitor, Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
decoder pcb A1A3 set POWER ON switch ter to pin S of A102 and A102 and repeat step 53.
A102 to ON position. ground and to pin 6 of
A102 and ground (fig. 4- If indication is abnormal,
8). proceed to step 61.
61 Power supply/counter Connect multifunction me- | 0 to +0.4 V dc If indication is normal,
decoder pcb A1A3 ter to pin 11 of A104 proceed to step 62.
A104 test | and ground (fig. 4-8).
If indication is abnormal,
praceed to step 63.
62 Power supply/counter Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
decoder pcb A1A3 ter to pin 3 of A104 and A104 and repeat step 53.
A104 test 2 ground (fig. 4-8).
if indication is abnormal,
proceed to step 64.
63 Autorange logic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
A4 A10S test | ter to pin 6 of A105 and CRI103 and repeat step 53.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 64.
64 Autorange logic pcb Connect multifunction me- | 010 +04 V dc If indication is normal, replace
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A4 A0S test 2

ter to pin 11 of A105
and ground (fig. ¢-7).

A10S and repeat step 53.

If indicatior: is abnormal,
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Table 4-5 DC Amplifier Assembly HTA-3A9AL Troubleshooting Procedure - Continued

Kormal Additional checks
Step Htem of check Yest conditions Test connections indication and remarike
proceed to step 65.
65 Autorange logic pcb Connect multifunction me- | 010 +0.4 V dc If indication is normal, replace
A4Ql04 ter to emitter of Q104 Q104 and repeat step S3.
and ground (fig. 4-7).
If indication is abnormal,
‘proceed to step 66.
66 Autorange logic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal, check
A4 Al103 ter to pin 3 of A103 and R113 and Q104. Replace
ground (fig. 4-7). defective part and repeat
step 53.
If indication is abnermal,
proceed to step 67.
67 Autorange logic pcb Connect multifunction me- | +0.3 V or great-| If indication is normal, replace
A4 Ql103 ter to base of Q103 and er Q103 and repeat step 53.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 68.
68 Autorange logic pcb Connect multifunction me- [ +24 0o +55V If indication is normal, replace
A4 RI112 ter to pin 12 of A105 dc R112 and repeat step 53.
and ground (fig. 4-7)
If indication is abnormal,
proceed to step 69.
69 Autorange logic pcb Connect multifunction me- [ 010 +0.4 V dc If indication is normal, replace
A4 A0S ter to pin 13 of A105 A105 and repeat step 53.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 70.
70 Autorange logic pcb Connect multifunction me- | 4.5 £0.5 V d¢ If indication is normz], replace
A4 Al01 ter to pin 4 of A101 and A101 and repzat step 53.
ground (fig. 4-7).
If indication is abnormal,
proceed to step 71.
7 Autorange logic pcb Connect multifunction me- [ 4.5 £0.5 V dc If indication is normal, check
A4 R106 ter of R106 and pin D of place defective part and re-
J4 and ground (figs. 4-7 peat step 53.
and FO-7).
If indication is abnormal,
check 305B calibrator and
repeat step 53.
72 Chopper drive and On 3058 calibrator, press| Connect multifunction me- [ 11.5 21 V, K4 If indication is normal,
relay pcb A1AS power range 8 button. ter across K4 winding (+ energized. proceed 1o step 91.
Relay K4 (Range 4) test lead to cathode and -
test lead to anode of If voltage is present but relay
CRY) (fig. 4-6). is not energized replace K4.
1f voltage is not present,
proceed to step 73.
EL) Power supply/counter Connect multifunction me- | +4.7 10 +5.3 V | if indication is normal,
decoder pcb A1A3 ter to emitter of Q101 & proceed 10 step 75.
Q101 and ground (fig. 4-8)

1{ indication is abnormal,
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Kormal Additional checks
Step item of check Test conditions Test connections indication and remarke
proceed to step 74.
74 Power supply/counter Connect multifunction me- | 5.6 £0.3 V dc If indication is normal, replace
decoder pcb A1A3 ter base of Q101 and Q101 and repeat step 72.
CR10! ground (fig. 4-8).
If indication is abnormal, re-
place CR101 and repeat
step 72.
75 Power supply/counter Connect multifunction me- | 120 mV dc - If indication is normal, check
decoder pcb A1A3 ter to collector of Q105 (max) CR9 and K4. Replace defe-
R116-Q105 and ground (fig. 4-8). ctive part and repeat siep
72.
If indication is 6 V, check K4
and R115. Replace defective
part and repeat step 72.
If indication is +15 V, proceed
to step 76.
76 Power supply/counter Connect multifunction me- | 0.5 V or greater | If indication is normal, replace
decoder pcb A1A3 ter to base of Q105 and Q105 and repeat step 72.
R115-Q105 ground (fig. 4-8).
If indication is abnormal,
proceed to step 77.
77 Power supply/counter Connect multifunction me- | +24w0 +55V If indication is normal,
decoder pco A1A3 ter to pin | of A102 and dc proceed to step 78.
Al02 ground (fig. 4-8).
If indication is abnormal,
proceed to step 79.
8 Power supply/counter | a. On feed power monitor,
decoder pcb A1A3 set POWER ON switch|
R115-Q105 to off position.
b. Disconnect one end of | Connect vom test leads to 2090 to 2310 'f indication ~al, replace
R115 from circuit. R115 (fig. 4-8). ohms Q105 and r. 72
If indication is abnormal, re-
place R1!5 and repeat step
72.
79 Power supply/counter Connect multifunction me- | 0to +4.4 V dc If indication is normal, replace
decoder pcb A1A3 ter to pin 2 of A102 and A102 and repeat step 72.
Al02 ground and to pin 3 of
A102 and ground (fig. 4- If indication is abnormal,
8) proceed to step 80.
80 Power supply/counter Connect multifunction me- | 0 to +0.4 V dc If indication is normal,
decoder pcb A1A3 ter to pin 11 of A104 proceed to step 81.
Al04 test | and ground (fig. 4-8).
If indication is abnormal,
proceed to step 82.
1 Power supply/counter Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace

4-16

decoder pcb ALAJ
A104 test 2

ter to pin 3 of AL04 and
ground (fig. 4-8).

A104 and repeat step 72.

If indication is abnormal.
proceed to step 83.
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additienel checks
Step Item of check Test conditions Test eonnecticns indication and remarks
82 Autorange logic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
A4 A105 test | ter to pin 6 of A105 and CR103 and repeat step 72.
ground (fig. 4-7). . N
If indication is abnormal,
proceed to step 83.
83 Autorange logic pcb Connect multifunction me- | 010 +0.4 V d¢ If indication is normal, replacg
A4 A10S test 2 ter to pin 11 of A105 s A105 and repceat step 72.
and ground (fig. 4-7). » 5
. e If indication is abnormal,
proceed to to step 84.
84 Autorange logic pcb Connect multifunction me- | 0 to +0.4 V dc If indication is normal, replace
A4 Q104 ter 10 emitter ta Q104 , Q104 and repeat step 72.
ami ground (fig. 4-7).
If incication is abnormal,
' proceed to step 85.
85 Autorange logic pcb Connect multifunction me- | 010 +0.4 V dc If indication is normal, check
A4 A103 : ter to pin 3 of A103 and R113 and Q104. Replace
ground (fig. 4-7). defective part and repeat
step 72.
If indication is abnormal,
proceed to step 86.
’ 86 Autorange logic pcb Connect multifunction me- | +0.3 V or great-| If indication ic normal, replace
A4QI103 ter to base of Q103 and er Q103 :9¢ repeat step 72.
ground. (fig. 4-7).
If indication is abnormal,
proceed to step 87.
87 Autorange logic pcb Connect multifunction me- | +24t0o+55V If indication is nermal. replace
A4 RI112 ter to pin 12 of A105 dc If indica- R112 and repeat step 72.
and ground (fig. 4-7). tion is ab normal, proceed to step 88.
8% Autorange logic pcb Connect multifunction me- [ 010 +0.4 v uc If indication is normal, replace
A4 A105 ter to pin 13 of A10S A105 and repeat step 72.
and ground (fig. 4-7).
If indication is abnormal,
proceed to step 89.
89 Autorange logic pcb Connect multifunction me- | +4.5 £0.5 Vdc | If indication is r.urr.2t, replace
A4 Al01 ter to pin 4 of A101 and A101] and repeat step 72.
ground (fig. 4-7).
If indication is at rormal,
proceed to step JU.
90 Autorange logic pcb Connect multifunction me- | +4.5 £0.5 Vdc | [f indication is normal, check
A4 R106 ter between junction of R106 and A101. Replace
R106 and pin D of J4 defective part and repeat
and ground (figs. 4-7 and step 72.
FO-7).
If indication is abnormal,
’ check 305B calibrator and
repeat step 72, )
LN Awiplifier no. 1 pcb On 305B calibrator, press|  Conncct multifunctio. nc- | 45 0.3 If indication is normal,

AlA7 AR

power range 8 button,

ter 10 pin 6 of AR) and
ground (fig. 4-3),

proceed 10 step 107

4-17
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Table 4-5 DC Amplifier Assembly HTA-3A9AL Troubleshooting Procedure - Continued

Step

item of check

Teot conditions

Test connectione

Neormal
indication

Additional chacke
and remerie

92

93

9%

95

9%

97

Amplifier no. | pcb
AlA7 ARI

Amplifier no. 1 pcb
AlA7 ARI

Amplifier no. 1 pcb
AlATRI

Amplifier no. 1 pcb
AlA7 Q4

Amplifier no. 1 pco
AIAT AR4

Amplifier no. 1 pcb
AlIAT TPI

a. On feed power monitor,
turn POWER ON
switch to off.

b. Disconnect one side of
potentiometer R1 from
pcb A1A7.

c. On feed power monitor,
set PGWER ON switch
to ON.

a. On feed power monitor,
sct POWER ON switch
to off.

b. Remove AR4 from pcb
AlA7.

¢. On feed power monitor,
set POWER ON switch
toon.

Connect multifunction me-
ter to pin 3 of AR! and
ground (fig. 4-3).

Connect multifunction me-
ter to pin 1 of ARI and
ground (fig. 4-3).

Connect vom to R1 (fig. 4-
).

Connect multifunction me-
ter to the emitter of Q4
and ground (fig. 4-3).

Connect multifunction me-
ter to pin 6 of AR4 and
. ground (fig. 4-3).

Connect oscilloscope with
test leads and adapters
between TP! and ground
(fig. 4-3).

120 mV de
{max)

+10+ Vde

0 to 25 K ohms

+i £0.1 Vdc

5.10 £0.5 V dc

1 0.1 Vdc

If indication is abnormal,

proceed to step 92.

If indication is normal,
proceed to step 93.

If indication is abnormal,
check R3 and wiring be-
tween ARI and J5.

If indication is normal, replace
ARI and repeat step 91.

If indication is abnormal,
proceed to step 94.

If indication is normal, replace
ARi and repeat step 91.

If indication is abnormal, re-
place ARI potentiometer
R1 and repeat step 91.

If indication is normal, check
R62 and C33, replace defe-
ctive part and repeat step
9l.

If indication is abnormal,

proseed to step 96.

If indication is normal,
proceed to step 98.

If indication is abnormal,
proceed to step 97.

If indication is normal, set
POWER ON switch to off
and plug in new AR4, Set
POWER ON switch to on
and repeat step 91.

If indication is abnormal and
cannot be adjusted by po-
tentiometer R39, proceed to




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

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

Normal Additional checks
Step ftem of check Test conditions Test connections indication and remerke
step 98.
98 Amplifier no. 2 pcb a. On feed power monitor,|
AlA6 R39 set POWER ON switch)
to off.
b. Disconnect one side of | Connect vom to R39 (fig. 0 to 500 okms If indication is normal,
potentiometer R39. 4-4). proceed to step 99.

If indication is abnormal, re-
place R39 and repeat step
91.

¢c. Replace AR4 on
AlA6.
99 Amplifier no. | pcb On feed power monitor, Connect oscilloscope to the | 15 £1.5 V dc If indication is normal,
AlA7 chopper set POWER ON switch emitter of Q3 and proceed to step 100.
AlGI-B to on. ground (fig. 4-3).

If indication is abnormal,
check Q2 and Q3. defective
part and repeat step 91.

100 Amplifier no. | pcb Conanect oscilloscope to the | +9 £1.0 V dc If indication is normal, replace
AlA7 chopper emitter of Q2 and chopper AIG1 as directed
AIGI-B ground (fig. 4-3). in paragraph 4-6g.

If indication is abnormal,
check biasing of G2 and re-
place as needed.

101 Amplifier no. 2 pcb Connect oscilloscope to pin | 28 V ac If indication is normal, check
AlA6 AR3 6 of AR3 and ground R44 and C26. Replace dcfe-
(fig. 4-4). ctive part and repeat step
90.

If indication is abnormal,
proceed to step 102.

102 Amplifier no. 2 pcb Connect oscilluscope to pin | 41 £4 mV p-p If indication is normal, replace
AlA6 AR3 2 of AR3 and ground pulses AR3 and repeat step 91.
(fig. 4-4).

If indication is abnormal,

proceed to step 103,
103 Amplifier no. 2 pcb Connect oscilloscope to pin | 0.8 V ac If indication is normal, check
AlA6 AR2 6 of AR2 and ground R36. R38, R39, R40, C19
(fig. 4-4). ard C21. Replace defective
part and repeat step 91.

If indication is abnormal,
proceed to step 104,

104 Amplifier no. 2 pcb Connect oscilloscope to pin | 48 mV p-p If indication is normal, replace
AlA6 AR2 3 of AR2 and ground pulses AR2 and repeat step 91.
(fig. 4-4).

If indication is abnormal,
proceed to step 105.

10§ Amplifier no. 2 pcb Connect oscilloscope to col-| 6.5 £0.7 V dc If indication is normal, check

AlA6 Q)

lector of QI and ground
(fig. 4-4).

C11. R31 and AR2. Re-
place defective part and ~e-

4-19
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Table 4-5 DC Amplifier Assembly HTA-3A9A1 Troubleshooting Procedure - Continued

Normal Additional checke
Step item of check Test conditions Test connections indication end remarks
peat step 91.
If indication is abnormal,
proceed to step 106.

106 Chopper A1GI-A a. Connext oscilloscope to 70 mV ac If indication is normal, replace
Q1-B side of C8 and QI and repeat step 91.
ground (fig. 4-4).

If indication is abnormal, re-
b. Connect oscilloscope to place chopper A1G1 as di-
oppasite side of C8 and rected in paragraph 4-6g.
ground (fig. 4-4).

107 Auto-zero pcb ALAL a. Connect a jumper from
J2-K to J2-U.

b. Connect multifunction Muttifunction If indication is normal, trou-
meter test leads between meter displays bleshooting procedure is
R219 and R220 and a changing completed.
ground (fig. 4-5). voltage from 0|

to 10 V dc. If indication is abnormal,
proceed to step 108.

108 Auto-zero pcb AlA1 Connect multifunction me- |  Muliifunction If indication is normal, replace
ter test leads to the gate meter displays Q201 and repeat step 107.
of Q201 and ground (fig. a changing
4-5). (Jumper connected voltage from 0| If indicaticn is abnormal,
from J2-K to J2-U). to 10 V dc. proceed to step 109.

109 Auto-zero pcb A1AL Connect multifunction me- | 0 £0.3 V dc {f indication is normal, check

AR201 ter test leads to pin 6 of R212, K205 and Q201. Re-

4-6. Removal and Replacement. This paragraph

provides removal and replacement procedures for the sub-
assemblics mounted on dc amplifier assembly HTA-
IA9AL.

a. Autorange Logic Printed Circuit Board HTA-

34944 /fig. 4-2).

4-20

AR201 and ground (fig.
4-5). (Jumper connected
from J2-K and J2-U).

pcb A4,

from pcb.

place defective part and re-
peat step 107.

If indication is abnormal,
adjust R209 fora 0 £0.3 V
dc indication.

If R209 cannot be adjusted,
check ana repiace as
needed.

If R20S is normal, check
AR201, CR205, and
CR206.

Replace defective part and re-
peat step 107.

() Remove four spacers from both sides of pc
Ad.
(2) Unsolder wires from defective component on

{3) Remove and replace defective component
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Figure 4-1. DC amplifier assembly HTA-3A9AL, test setup diagram.
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Figure 4-2. DC amplifier assembly HTA-3A9A1, parts location



TM11-5895-912-34/NAVELEX0967-LP-546-6390/TO31R5-2G-212
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c28

EL5895-912-34-TM-19

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

(4) Replace four spacers on each side of pcb A4.
{8) Perform test procedure described in para-
graph 4-7.
b. Power Supply/Counter Decoder Printed Circuit
Board HTA-3A%A1A3 (fig. 4-2).

(1) Remove pcb A4 as described in a above.

(2) Remove four screws and washers holding the
four spacers betwen pcb A4 and A1A3.

(31 Unsolder wires from defective component on
pcb ALA3.

(4) Replace component and solder to pcb A1A3.

(5) Replace the four screws and washers, that
hold the spacers between pcb A1A3 and pcb
A4.

(6) Replace pcb A4 as described in a above.

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

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

(1) Perform procedures in steps @ and b above.

(2) Remove four spacers between pcb A1A3 and
ALAL for access to pcb ATAL.

4-23
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Figure 4-4.  Amplifier no. 2, printed circuit board HTA-3A9A1A6, parts location

(3) Tagand unsolder wires from defective compo-
nent on pcb A!Al.

{4) Replace component. Identify and solder wires
to pcb A1AL

5) Replace four spacers between pcb A1A3 and
pcb AlAL

(6) Replace pcb A1A3 and pcb A4 as described
in a and b above.

(1) Perform test procedure described in para-

graph 4-7.

4-24

EL5895-012-34-TM-20

d. Chopper Driver and Relay Printed Circuit Board |

HTA-3A9A1AS (fig. 4-2). .
(1) Remove four screws, washers, and spacers |

which secure pcb A1AS to the top of dc am- [
plifier assembly HTA-3A9A1.
Unsolder defective component from pcb
ATAS.
Replace and solder component to pcb A1AS. |
Align pcb A1AS four spacers with mounting |
holes.
Insert four screws with washers and secure
peb to top of dc amplifier assembly.
Perform test procedure described in para- |
graph 4-7.

(2

3
4

&)

-

6
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Figure 4-5. Auto-zero printed circuit board HTA-3A9A1AL, parts location

EL8595-912-34-TM-21
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Figure 4-6. Chopper driver and relay printed circuit board HTA-3A9A1AS, parts locution.

e. Amplifier No. 1 HTA-3A9A1A7 or No. 2 HTA-
3A9ALA6 Printed Circuit Boards (fig. 4-2).

(1) Remove 16 spacers between pch A4, A1A3,
A1A1 and rear plate of dc amplifier assembly
HTA-3A%A1.

(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
AlAS.

(5) Slide top supporting post outward from dc
amplifier assembly for access to pcb A1A6 or
ALAT7 components.

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

(7) Replace component. Identify and solder wires
to pcb A1A6 or AlA7.

(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.
f. Resistor HTA-3A9A1R26 (fig. 4-2).

(1) Remove 16 spacers between pcb A4, A1A3,
AlAL1, and rear plate of dc amplifier assembly
HTA-3A9A1.
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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.

(3) Replace R26 on rear plate.

(4 Identify and solder tagged electrical wires.

(5) Replace pcb A1Al, AlA3, and A4 with four
spacers between each board.

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

Chopper HTA-3A9AIG1 (fig. 4-2).

(1) Remove 16 spacers between pcb A4, A1A3,
and AlAl and rear plate of dc amplifier as-
sembly HTA-3A%A1.

(2) On rear plaie, remove four screws and lock
washers securing A1G1 1o rear plate.

(3) Remove pcb A1AS (step 4-6d, above) for ac-
cessibility to solder points.

(4) Remove three screws and lock washers which
hold front and back plates to supporting posts
of pcbh AlA7.

(5) Tag and unsolder three wires at the base of
AlG1 and three wires connected to pcb
AlAT.

(6) Tag and unsolder three wires on pch ALA5
from the top of A1G1.

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

(8) 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 ALA5 on top of dc amplifier as-
sembly with four screws, washers, and spac-
ers.
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Figure 4-8. Power supply/counter decoder printed circuit board HTA-3A9A1A3, parts location.

(11) Replace pcb A1AL, AlA3, and A4 with four
spacers between each board.
(12) Perform test procedure described in para-
graph 4-7.
h. Transformer HTA-3A9A1TI (fig. 4-2).

(1) Remove 16 spacers between pcb A4, ALA3.
AlAL and rear plate of dc amplifier assembly
HTA-3A9AL.

(2) Remove pchb ALAS5 (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 pch AlAG6.

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

(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
and washers.

(7) Identify and solder ground wire to rear plate
and three wires to pcb A1A6.

(8 Replace pcb ALA5 on top of dc amplifier as-
sembly with three screws. washers. and spac-
ers.

(9) Replace pch A1AL, AL1A3. and A4 with four
spacers between each board.

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

4-7. Performance Test. This paragraph contains the
procedures necessary for performance testing dc an-



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

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 Equipmentand Materials. Table 4-6 lists the
test equipment required for performance testing of dc
amplifier assembly HTA-3A%AL.

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

Part/model

Common name no. Qty Manufacturer
AC Line Cord 17449 1 Belden
Adapter, Banana Jack to Minigator Clip 3448 3 Pomona
Adapter, Banana Jack to Size 16 Female Connector 3562 5 Pomona
Adapter, Banana Jack to Size 16 Male Connector 3563 4 Pomona
Adapter, Single Banana Plug to Binding Post 2894 3 Pomong
Calibrator 305B ! General Microwave
éwnler. Digital, Electronic 5245L i Hewlett-Packard
Meter, Multifunction 34508 1 Hewlett-Packard
Oscillos-zcope, Dual-Trace 475 | Tektronix
Resistor, 500 Ohm RCR0O7GO051JS 1 Allen Bradley
Test Lead, Banana Plug to Banana Plug B-12 ! Pomona
Test Lead, Banana Plug to Mini Test 3782-36-8 1 Pomona
Test Lead. BNC Plug to Double Banana 2BB-BNC-24 2 Pomona

b. Test Conmections and Conditions (fig. 4-1). Per-
formance testing of dc amplifier assembly HTA-3A%A1
is accomplished in a bench test setup. Prior to performing
the performance test. connect the test equipment as
shown in figure 4-1.

¢. Initial Control Settimgs. initial test equipment
scttings required for the performance test are as follows:

(1y Calibrator 305B. 1nitial control settings for
the calibrator are the same as those required for trouble-
shooting. (Refer to paragraph 4-5¢.)

(2} Electronic digital coumPer. Initial control set-
tings for the electronic digital counter are the same as
those required for troubleshooting. (Refer to paragraph
4-5d)

(31 Oscillescope. Initial control settings for the
oscilloscope are the same as those required for trouble-
shooting. (Refer to paragraph 4-5e.)

(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. Performance Test procedure (figs. 4-2 through 4-
8). Table 4-7 contains the test procedure for dc amplifier
assembly HTA-3A9AL. 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
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correction, repeat the performance test.

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

Control settinge

Step Test equipment Equipment under test Test procedure Performance standard
1 Test equipment POWER ON switch to on Connect electronic digita! 110Hz +1 Hz
position. counter between TP2
ana ground.
Adjust R3S if counter
indication is not within
Iimits.
2 Connect juraper trom a. Connect muitifunction 0.4 V dc or less
collector of Q102 to merer test leads as
ground. follows:’
‘Test lead J2
~(blk) pin A
+red) pnsP, S
anal
b. Connect multitunciion +28 12 v dc
meter test leads as (range 4)
follows:
Test lead J2
-(blk) pin A
+(red) pinE
3 On oscilloscope, PUWER ON switch to a. Remove AR4 from its
set VOLTS/ off position. socket on pcb A1A7.
DIV to 0.5.
POWER ON switch to b. Connect jumper from 2 V p~p negative
on position. J2L to ground (black) going rectified
calibration jack on rear sine wave with
of 305B calibrator. notch centered
Connect oscilloscope between the
oetween T#1 and ground. negative going
Adjust R39 if observed pulses. (See
voltage level 1s not fig. FO-4, sh 2).
within limits.
POWER ON switch to c. Disconnect oscilloscope
off position. from TP1 and ground.
Replace AR4 in socket
on pcb A1A7.
4 POWER ON switch to Connect multifunction 0:0.3 vdc
on position. me-er test leads as (range 1)
follows:
Test lead J2
—(blk) pin A
+(red) pinM
Adjust R1 if meter read-
ing is not wathin limts.
5 Place POWER ON switch a. Connect multifunction _+0.4 Vdcor less

4-30

to otf position. Remove
jumper connection
between collector of
Q102 and ground. Place
POWER ON switch to
on position.

metcr test leads as

follows:

Test iead J2
~(blk) pin A
+(red) pinsE, P

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

| _Controlsettinge ______

On the 305B caiibrator,
release ZERO and
depress FOWER
RANGE s button
(range 4).

On the 3GS5B calibrator,
depress POWER
RANGE S then 6
button. (range 3)

O the 305B calibrator,
depress POWER
RANGE 3 then 4
button.

reading is not within
limits.

assembly, connect jumper
momentarily between
12-X and J2-U.

b. Connect multifunction
meter test leads as follows:

Test lead J2
~(bik) pinA
+{red) pin M

c. Repeat steps 2a and 3a
thru 9 until no further
adjustment of R1 and
R209 is required to
obtain 0 +0.3 mV dc on
ranges 4 and 1.

a. On dc amplifier assembly,
remove jumper between
J2-K and J2-U.

b. Connect multifunction meter
test leads as follows:
Test lead 12
~blk) pin A
+(red) pin M

c. Repeat steps 2a and b.

a. Connect multifunction meter
test leads as follows:
Test lead 12
~(blk) pin A
+red) pin M

b. Connect muitifunction meter
test leads as follows:
Tes: lead J2

~{blk) pin A
+(red) pinsE, S
and J

¢. Connect multifunction meter
iest ieads as follows:
Test lead 12
~(blk) pin A
+red) pinP

4. Connect multifunction metec
test leads as follows:
Test lead J2
~(blk) pin A
+(red) pin M
b. Connect multifunction meter
test leads as follows:
Test lead J2
-{blk) pin A

Test equipment Equipment under test Test procedure Pci.ormance standerd
b. Connect multifunction +28 +2 Vdc
meter test leads as (range 1)
follows:
' Test lead J2
~(blk) pin A
+(red) pinlJ
Adjust R2uY if meter a. On dc amplifier assembly, Less than +20 mV dc

Less than 0 +20 mV
dc

+4.97 t0 5.03 Vdc
(range 4)

+4.97 to 5.03 V dc
(range 3)

+0.4 V dc or less

+28 +2 V dc (range 3)

+4.97 t0 5.03 Vdc

+0.4 V dc or less

4-31
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Table 4-7 DC Amplifier Assembly HTA-3A9A1 Performance Test Procedure - Continued

Control settinge .
Step Test equipment Equipment under test Tast procedure Performance stendard
+red) pinsE, P
andJ

10 On the 305B calibrator,
depress POWER
RANGE 1 then 2
button. (range 1)

11 On the 305B calibrator,
depress POWER
RANGE 8 buiton

and the ZERO button.

~ completion of step, disconnect

c. Connect multifunction meter
test leads as follows:
Test lead J2
~(blk) pin A
+(red) pin S

+28 +2 V dc (range 2)

a. Connect multifunction meter
test leads as follows:
Test lead 12
~(blk) pin A
+(red) pin M
b. Repeat step 5a and b. On

+4.97 t0 5.03 Vdc

multifunction meter from
connector J2.

a. Connect oscilloscope between
J2-M(+) and J2-A(-).

b. Release the 305B calibrator
ZERCQ button while observing
the oscilicscepe.

c. Rcinove oscilloscope and
connect multifunction meter
test leads as follows:

Rise and fall times
are each 3 seconds
or less.

Test lead J2
-(blk) pin A
+(red) pinM
d. Press the 305B calibrator 50 mV dc or less
ZERO button while ob-
serving the multifunction
meter.

0.1 V dc or less change
in multifunction meter
indication.

a. Connect 500 ohm resistor
across the multifunction
meter input.

b. Release the 305B calibrator
ZERO button and observe
multifunction meter.

¢. Disconnect multifunction
meter and 305B calibrator.

SECTION M.

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

MAINTENANCE OF RF SENSOR HTA-3A9A401

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 fists the
test equipment required for troubleshooting rf sensor
HTA-3A9A401.
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Table 4-8 Test Equipment Required for Troubleshooting RF Sensor HTA-3A9A401

Commen name

Part/medal

ne. | ow Menylaciurer

Generator, Signal, SHF

Meter. Multifunction

6208 I |Hewlett-Packard

3450B OPT001,002 | 1 Hewlet:-Packard

General Micrawave ‘

Meter, Power, Microwave 460B 1
Mount, Thermoelectric N422C L Gensral Microwave
Test Leads, Banana Plug to Banana Plug B-12 2 Pemona

Test Leads, Banana Plug to Test Probe 1986-36-B R Pomona A

Test Leads. Banana Plug to Test Probe 1986-36-R 1 Pomooa

Tool Kit TK-1 1 General Microwave

b. Test Connections and Conditions. Rf sensor Control Pesition

HTA3A9A401 troublesheoting is accomplished in a from graph on mount
bench test setup. Prior to performing the troubleshooting

procedure. remove rf sensor HTA-3A9A401 from feed N422C for frequency of
power monitor as described in paragraph 3-43. " 8.2GHz

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

(1) Shf signal gemerator. Set signal generator
controls as foffows:

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

(2} Microwave power meter.

(@) Connect thermoelectric mount N422C to
microwave power meter with controls set as follows:

Control Position
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) Multifunction meter_ Set LINE switch to on
(up) position and press following switches.

Switch Position
FUNCTION OHMS
RANGE AUTO
CONTROL LOCAL
TRIGGER INT
d. Troubleshooting Procedures|(fiq 4-9). fter com-

pleting the preliminary 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|(fig. 4-9)|and parts location diagram
(fig. 4-10) as an aid in performing troubleshooting prwe-
dures. After faulty item has been replaced, perform test
procedure  described in paragraph 4-12. Upon satisfactory
completion of performance test and rf calibration, the rf
sensor HTA3A9A401 can be returned to service.

4-33
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Tatalblel 4-9 RRESensorHHNA 22094001 TFeatklileshooting Procediiree

— _
Normal Additio..l checke
Step Item of check Test conditions Teost connections indication and remearke
1 Rf sensor HTA- Connect multifunction me- | 190 to 210 ohms| If indication is normal,
3A9A401 (resist- ter test leads between proceed to step 2. If indica-
ance check) pins 1 and 3 of connector tion is abnormal, replace tft
P4 on rf sensor A401. clement and tkermistor as-
sembly RT1.
2 Rf sensor HTA- a. After thermoelectric Connect thermoelectric Microwave pow-| Test equipment check.
3A9A401 mount is connected, ad- mount to CAL jack on er meter indi-
just OUTPUT ATTN shf signal generator. cates -1 dBm.
on shf generator for -1
dBm indication on pow-
er meter.
b. On microwave power Disconnect thermoelectric
meter, set POWER mount from shf signal
LINE pushbutton to generator and microwave
OFF. power meter.
c. Set EFF control on rf Connect rf sensor HTA-
sensor HTA- 3A9A401 JA9A40! to shf signal
according to chart. generator and microwa-
ve power meter.
3 On microwave power me- Microvave pow-| If indication is normal, rf
ter, set POWER LINE er meter indi- sensor HTA-3A9A401 can
pushbutton toc ON. cates -1 dBm. be returned to service. If in-
dication is abnormal, re-
place tft ¢clement (para 4-
10a) and thermistor assem
bly RT1 (para 4-10b).

4-10. Removal and Replacement. This Paragraph

provides removal and replacement procedures for sub-
assemblies mounted on rf sensor HTA-3A9A401.

a. Tft element

(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.

NOTE

Do not reuse old 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.

b. Thermistor assembly RT1 Im

(1) Remove dial from control shaft.
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N422C
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SHF SIGNAL GENERATOR POWER METER
6208 4608

O INPUT

I::I-EEGA-?! MULTIFUNCTION METER
34508

TEST LEAD KT LEAD

1986-36-8 B-12

EL5895-912-34-TM-25

CALO
\—RF SENSOR
HTA-3A9A491
(FROM FEED POWER MONITOR)
Figure 4-9.

(2) Remove three screws and washers which secure
the housing to the front heat sink assembly.

(3) Remove two screws which secure cable mount-
ing bracket to two spacers.

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

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

(6) Remove electrical caps and helical compres-
sion springs.

(7) Tag and unsolder thermistor assembly leads
from pcb.

(8) Remove screw which secures the pcb and re-
move the board.

(9) Remove screw which secures the thermistor
assembly.

(10) Replace thermistor assembly and secure with

screw.

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

(11) Replace screw securing pch.

(12) Identify and solder tagged thermistor assembly
leads to pch.

(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
411, 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.

4-35
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Table 4-10 Test Equipment Required for RF Calibration of RF Sensor HTA-3A9A401

-
Peri/modei
Common neme no. Qty Meanufacturer
Generator, Signal, VHF 86408 1 Hewlett-Packard
Meter, Power, Microwave 4608 1 General Microwave
h. Test Connection and Conditions. Rf calibration of Control Position

rf sensor HTA-3A9A401 is accomplished in a bench test FINE TUNE centered
setup. Prior to performing the performance test proce- )
dure, perform the following steps. OUTPUT LEVEL -5 dBm switch scale

(1) Connect the rf sensor HTA-3A9A401 to the indication

microwave power meter. RF ON/OFF ON

(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 ON

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

436

(b) Push LINE switch to ON, on vhf signal
generator.

(c) Adjust FREQUENCY TUNE and FINE
TUNE controls for 500 MHz -+5 Hz indi-
cation on FREQUENCY display.

(d) 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.

(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.

NOTE

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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Figure 4-10. Rf sensor HTA-3A9A401, exploded view.
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NOTE

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

Commion name

Part/model

ne. Qty Menufacturer

jenerator, Signal, SHF
Aeter, Multifunction
Acter, Power, Microwave

Aount, Thermoelectric

620B 1 Hewlett-Packard

3450B OPTO001, 002 1 Hewlett-Packard
460B 1 Gerneral Microwave

N422C 1 General Microwave

b. Test Connections and Conditions (fig\. 4-2. Per-
formance testing of rf sensor HTA-3A9A401 is
accomplished in a bench test setug. Prior to performing
the performance test, connect the test equipment as
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
Zhgse) required for troubleshooting. (Refer to paragraph

-9c.

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

quired for troubleshooting. (Refer to paragraph 4-9c.)

d. Performance Test Procedures. con-
tains the test procedures for rf sensor HTA-3A9A401
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.
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Table 4-12 RF Sensor HTA-3A9A401 Performance Test Procedure

Control setlings
Step Test equipment Equipment under test Test procedure Performence standard
Connect multifunction meter 190 to 210 ohms
test leads between pins 1 and
3 of connector P4 on rf
sensor HTA-3A9-A401.
On microwave power a. Connect thermoelectric -1 dBm
meter, set POWER mount to signal generator
LINE pushbutton to and observe microwave
ON. power meter.
On microwave power b. Disconnect thermoelectric
meter, set POWER mount from signal generator
LINE pushbutton to and microwave power meter.
OFF.
Set efficiency control accord- c. Conneci f sensor HTA-
ing to chart on rf sensor 3A9A401 to signal generator
HTA-3A9A401. and microwave power meter.
On microwave power d. Observe microwave power -1dBm

meter set POWER
LINE pushbutton to
ON.

meter.

4-39/(4-40 blank)
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APPENDIX
REFERENCES

The following is a list of applicable references that are available to the repairman of Transmitter Power Monitor
Equipment

DAPam310-4.................... Index of Technical Manuals, Technical Bulletins, Supply Manuals
(Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders.

DAPam310-7 .................... US Army Index of Modification Work Orders.

SB 38100 .............. 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.

TBSIG291 ...t 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).

TB43-0118 .................. Field Instructions for: Painting and Preserving Electronics Command
Equipment.

TMA43-0139..............cooitt Painting Instructions for Field Use.

TM 38750 ....... ..o The Army Maintenance Management System (TAMMS).

TM 740-90-1 ..o 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 11-5895-900-34P ...........

NAVELEX 0967-LP-546-6040
TO 31R5-2-104

TM | 1-5895-901-34 ............

NAVELEX 0967-LP-546-6060
TO 31R5-2G-112

TM 11-5895-901-34P ...........

NAVELEX 0967-LP-546-6070
TO 31R5-2G-114

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

TM 11-5895-902-34P ...........

NAVELEX 0967-LP-546-6100
TO 31R5-2G-124

TM1-5895-903-34.............

NAVELEX 0967-LP-546-6120
TO 31RS-2G-132

TM 11-5895-903-34P
NAVELEX 0967-LP-546-6130
TO 31R5-2G-134

TM 11-5895-994-34 .. ...........

NAVELEX 0967-LP-546-6150
TO 31R5-2G-142

TM 11-5895-904-34P ... .........

NAVELEX 0967-LP-546-6160
TO 31R5-2G-144

.. .. Direct Support. General Support Maintenance Repair Parts and Spe-

cial Tools List (Including Depot Maintenance Repair Parts and Special
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.

... . Direct and General Support Maintenance Manual 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.

.. .. Direct Support, General Support Maintenance Repair Parts and Spe-

cial Tools List (Including Depot Maintenance Repair Parts and Special
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.

... . 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-313I/G; Demodu-
lator MD-922/G; Control Indicator ID-1911/G for Satellite Communi-
cation 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 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.

Direct and General Support Maintenance Manual for Parametric Am-
plifier Group OG-133/G for Satellite Communication Terminal AN/
FSC-78(V).

.. .. Direct Support, General Support Maintenance Repair Parts and Spe-

cial Tools List (Including Depot Maintenance Repair Parts and Special
Tools) for Parametric Amplifier Group OG-133/G for Satellite Com-
munication Terminal AN/FSC-78(V).

Direct and General Support Maintenance Manual for Interfacility Link
Amplifier Equipment including: Amplifier, Radio Frequency AM-6628/
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.

Direct Support, General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
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.



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

T™M 11-5895-905-34 . . . ..

NAVELEX 0967-LP-546-6180

TO 31R5-2G-152

TM 11-5895-905-34P . ... ......

NAVELEX 0967-LP-546-6190
TO 31R5-2G-154

TM 11-5895-906-34 ............

NAVELEX 0967-LP-546-6210
TO 31R5-2-112

TM 11-5895-906-34P ...........

NAVELEX 0967-LP-546-6220
TO 31R5-2-114

TM 11-5895-907-34 .. ...........

NAVELEX 0967-LP-546-6240
TO 31R5-2G-162

TM 11-5895-907-34P ...........

NAVELEX 0967-LP-546-6250
TO 31RS-2G-164

TM1-5895-908-34.............

NAVELEX 0967-LP-546-6270
TO 31R5-2G-172

TM 11-5895-908-34P ..........

NAVELEX 0967-LP-546-6280
TO 31R5-2G-174

. Direct and General Support Maintenance Manual for Frequency Gen-

eration Equipment including: Generator Group, Signal OV-64/G; Am-
plifier Group OG-151/G for Satellite 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 Frequency Generation Equipment including: Generator
Group, Signal OV-64/G; Amplifier Group 0G-151/G for Satellite Com-
munication Terminals AN/FSC-78(V) and AN/FSC-79.

Direct and General Support Maintenance Manual 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 Ter-
minals 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 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.

Direct and General Support Maintenance Manual for Status and Alarm
Equipment including: Power Supply Assembly PP-6958/G: Control-
Monitor C-9861/G; Control-Monitor C-9854/G; Indicator. Channel
Frequency 1D-2030/G; Control-indicator 1D-2028/G; Control-indicator
ID-2033/G for Satellite 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 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 1D-2033/G for Satellite Communication
Terminals AN/FSC-78(V) and AN/FSC-79.

Direct and General Support Maintenance Manual for Radio Frequency
Monitor and Test Group including: interconnecting Group ON-148/G:
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.

Direct Support.. General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
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 .............

NAVELEX 0967-LP-546-6300
TO 31R5-2G-182

TM 11-5895-909-34P .........

NAVELEX 0967-LP-546-6310
TO 31R5-2G-184

T™M 1 1-5895-910-34 ............

NAVELEX 0967-LP-546-6330
TO 31R5-2G-192

TM 11-5895-910-34P ... .........

NAVELEX 0967-LP-546-6340
TO 31R5-2G-194

TM 11-5895-911-34 . ............

NAVELEX 0967-LP-546-6360
TO 31R5-2G-202

TM 11-5895-911-34P ... .........

NAVELEX 0967-LP-546-6370
TO 31R5-2G-204

TM 11-5895-912-34P .. ..........
NAVELEX 0967-LP-546-6400

TO 31R5-2G-214

TM 11-5895-913-34 ............

NAVELEX 0967-LP-546-6420
TO 31R5-2G-222

TM 11-5895-913-34P ... .........

NAVELEX 0967-LP-546-6430
TO 31R5-2G-224

A4

Direct and General Support Maintenance Manual for Receiver Gain
Monitor Equipment including: Monitor, Radio Frequency ID- 1935/G;
Monitor, Pilot Carriers ID-1916/G for Satellite Communication Termi-
nal AN/FSC-78(V).

.. .. Direct Support, General Support Maintenance Repair Parts and Spe-

cial Tools List (Including Depot Maintenance Repair Parts and Special
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).

.. .. Direct and General Support Maintenance Manual for Receiver Radio

Frequency Noise Measurement Equipment including: Test Set, Radio
Frequency Noise TS-3376/G; Monitor, Noise Temperature 1D-1915/G
for Satellite Communication Terminal AN/FSC-78(V).

Direct Support, General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
Tools) for Receiver Radio Frequency Noise Measurement Equipment
including: Test Set, Radio Frequency Noise TS-3376/G; Monitor,
Noise Temperature 1D-1915/G for Satellite Communication Terminal
AN/FSC-78(V).

Direct and General Support Maintenance Manual for Carrier Level
Control and Monitor Equipment including: Control-Monitor Group
OK-299/G; Control-Monitor C-985 I/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.

Direct Support, General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
Tools) for Carrier Level Control and Monitor Equipment including:
Control-Monitor Group OK-299/G; Control-Monitor C-985 I/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.

Direct Support. General Support Maintenance Repair Parts and Spe-
cial Tools Listing (Including Depot Maintenance Repair Parts and
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.

Direct and General Support Maintenance Manual for Translator. Signal
Data CV-3098/G for Satellite Communication Terminal AN/FSC-78(V).

Direct Support. General Support Maintenance Repair Parts and Spe-
cial Tools List (Including Depot Maintenance Repair Parts and Special
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 ment including: Control-Monitor 1D-1914/G for Satellite Communica-

TO 31R5-2G-232 tion Terminals AN/FSC-78(V) and AN/FSC-79.

TM  11-5895-914-34P ,........ Direct Support and General Support Maintenance Repair Parts and

NAVELEX 0967-LP-546-6460 Special Tools List (Including Depot Maintenance Repair Parts and Spe-

TO 31R5-2G-234 cial Tools for Ancillary Equipment including: Control-Monitor 1D-
1914/G for Satellite Communication Terminals AN/FSC-78(V) and
AN/FSC-79.

TM 11-5895-915-34 .......... Direct and General Support Maintenance Manual for Servo and Con-

NAVELEX 0967-LP-546-6480 trol Equipment including: Control, Antenna C-9402/G; Indicator, An-

TO 31R5-2-122 tenna, Position-Status 1D-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 1D-1936/G for Satel-
lite. Communication Terminals AN/FSC-78(V) and AN/FSC-79.

TM 11-5895-915-34P . .. ... ... Direct Support, General Support Maintenance Repair Parts and Spe-
NAVELEX 0967-LP-546-6490 cial Tools List (Including Depot Maintenance Repair Parts and Special
TO 31R5-2-124 Tools) for Servo and Control Equipment including: Control, Antenna

C-9402/G; Indicator, Antenna, Position-Status I1D- 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 1D-1936/G for Satellite Communication Terminals AN/FSC-
78(v) and AN/FSC-79.

A-5/(A-6 Blank)
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GLOSSARY
A
ACQ . it iiiii it Acquisition. The condition in which tracking equipment is locked to the
satellite beacon and the antenna is following satellite movement.
AFSCE ittt it iiiiiiiennn Air Force Satellitz Control Facility. The DOD element satellite progfams
that include tracking, monitoring and commanding satellites.
AL ittt iiiiiirtiiennaanan Automatic Level Control.
ANGLE MODUJ.ATION .......... The modulation process in which the angle of a sine wave carrier is varied
from the normal value.
B
BASEBAND ..... ...t The composite information signal modulated on a chosen carrier.
BITE ... iiiiiiitiiiiiiiecannannn Built In Test Equipment. The test equipment in the operating equipment rack
for ongoing monitoring and test use.
C
CHANNEL .......cc00h ciiiinnn In electronic communication, a channel is:

a. A path for transmitting electric signals, usually in distinction from
other parallel paths, not necessarily a pair of metallic conductors.

b. The number of independent channels on a system (or trunk) is mea-
sured by the number of separate communications facilities that it
can provide.

c. The smallest subdivision of a trunk by which a single type of com-
munications service is provided. i.e.. voice channel, teletypewriter
channel, or data channel.

CIRCUIT ... The complete electrical path over which telecommunications are provided
between end terminal instruments comptrising send and receive channels.
CMA i Control Monitor and Alarm. The equipment that provides alarm circuits and
controls signal paths throughout the AN/FSC-78(V) and AN/FSC-79.
D
DCA .. Defense Communications Agency. The cognizant DOD agency responsible
for exer. ising operational control over DOD communication service.
DOD ... .. Departraent of Defense.
DSCS .. e Defense Satellite Coramunications System. The eiements of the defense

communications system which support:

a. Requirements of the worldwide mili:ary command and control system.

b. Establishing, extending, and upgrading communications in direct sup-
port of combat forces.

¢. Communications requirements resulting from changes in deployment
and mission of forces.

d. Long-distance trunking networks.

E

EER.......ooiiiiii Elevated Equipment Room. The enclosure located at the elevation yoke that
houses the rf plate and associated equipment.

Glossary 1
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HALF-DUPLEX OPERATION ....

Effective Radiated Power. The power radiated from the antenna, that is, the

antenna power input multiplied by the gain of the antenna.
F

Fleet Broadcast. The operating portion of the Navy fleet satellite program -

that provides simplex transmit functions to selected naval sea and air forces.

Field Effect Transistor. A semiconductor in which the resistance between
two terminals, the source and the drain, depend upon a field produced by a
voltage applied to the third terminal, the gate.

Final Power Amplifier. The final stage of amplification in the uplink—a
traveling wave tube (TWT) for the AN/FSC-78(V) and a klystron tube
for the AN/FSC-79.

A type of operation in which simultaneous two-way conversations, messages,
or information may be passed between two or more points.
H

A circuit in which signals are transmitted alternately in cither direction,
usually because of limitations of the terminal equipment.

Integrated Circuit. A combination of interconnected circuit elements within
a continuous substrate.

Intermediate Frequency. The 70 or 700 MHz baseband signal utilized in
satellite communications systems.

Interfacility Link Amplifier. A solid state amplifier which provides power
gain to overcome cable and interconnect losses between major equipment
elements within the AN/FSC-78(V) terminal.

A hypu:lietical antenna radiating or receiving equally in all directions.

Intermediate Power Amplifier. The equipment that pruvides required power
gain to the uplink signal for application to the final power amplifier ("PA).

L

LINK ... A link is:

a. A portion of a communication circuit.

b. A channel or circuit designed to be connected in tandem with other
channels or circuits.

¢. A radio path between two points, called a radio link; the resultant
circuit may be unidirectional, half duplex, or duplex.

Low Noise Amplifier. An amplifier that operates with an inherently higher
signal-to-noise ratio than is usually available from a standard amplifier.

M

A tracking antenna feed containing five-horns; all tracking functions are
handled by the four outer horns and communications is handled by the
center horn.

N

NARROWBAND ................. Any 40 MHz rf segment of the military satellite communication frequency

Glossary 2
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P
PA ........ e reeeneterarenarranan Power Amplifier. The equipment within the AN/FSC-78(V) and AN/FSC-79
that provides high power amplification to the uplink carrier.
- 3 A Push Button Indicator. An indicator switch; i.e., a switch that cc:itains an
indicator that displays the position in which the switch is placed.
< 01 - T Printed Circuit Board. An insulated board that contains a circuit in which

wires connecting discrete components have been replaced by conductive
printed, painted, or etched strips.

2 0 S P (positive donor) I (intrinsic) N (negative donor). A diode made by diffusing
the semiconductor with P material from one side and N material from the
other side, so controlled that this region separates the P and N region. The
storage time of the diode is too long to rectify at microwave frequencies,
consequently it acts as an attenuator at these frequencies.

PS i e e Power Supply. A unit that changes ac to dc and maintains a constant preset
voltage or current output.
R
RCVR ..ttt Receiver. The portion of a communication system that conver:s a high fre-
quency into a lower frequency.
RGMU .. ...t Receiver Gain Monitor Unit. A unit unique to the AN/FSC-78(V) that auto-

matically swiiches the standby receiver into operation when a receiver
gain fault occurs.

S
SCR ... Silicon Controlled Rectifier.
SONALERT.......... ...ttt A device that emits an audible alarm in response to a system fault condition.
SSLU ... e System Status Logic Unit. Equipment located in unit 15 which performs sys-

tem logic processing and provides command interface between the FSSP
and the various terminal equipment.

T

TWT i e Traveling Wave Tube. An electron tube in which a beam of electrons interact
repeatedly with a guided E-H wave moving in syac with it and in such a way
that a net transfer of energy occurs between the beam and the traveling wave.

U -
UIT .o Unijunction Transistor.
\Y
VCO.............. e .Voltage Controlled Oscillator.
W
WIG ... i Waveguide. A transmission line comprising a hollow conducting tube within
‘}‘ which electromagnetic waves are propagated.
f WIDEBAND ..................... The full 500 MHz rf bandwidth of the DSCS system between the frequencies

of 7.9 t0 8.4 GHz.

Glossary 3
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X
XBAND ...t The military SATCOM band of radio frequencies, from 7.25 to 8.4 GHz.
XMTR oo 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

Adjustments:
ATTEN ADJUST control -« -« v v oo e e e e e e
Dual 15 V dc power supply HTA-3A9-PS401, 28 V dc power supply HTA-
3A9PS402 outputvoltage ... ............... i
FEED. PAl, PA2 power MELEIS - - - - - -« ot e
Insulation Crimping -« .« v e
Terminal I0CALOr .. . .. .. oot

Administrative storage - - - - - . ...

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

HTA-3A%A1A6:

Performance testing ...........................................

Removal and replacement .......................................

Troubleshooting ..............................................
Amplifying circuit, dc - oo
ATTEN ADJUST control adjustment:

Adjustment procedure . .. ... ... ...

Connections and condifionNS - - - - .« oot e

TeSt BQUIPMENT - -+« v e e
Attenuating, rf input . . ... ... ...
Autoranging:

Circuit analysis .. ...

Functional analysis - -« -«

INAICALOr CIFCUIES « « « « « v v v v e e e e e e e e e e e e
Autorange logic printed circuit board HTA-3A%A4:

Performance testing - -« -« oo

Removal and replacement - -« .. oo oo

Troubleshooting « -+« v o v v vt
Autoranging logic circuit:

DeSCriPtion -« v

Comparator AlQL

Range status circuit Q105 through Q108 ................. . ... ...
Range-switching network .. ... ... ... . .. .. .
Range-switching rate network Q104 . ... ..o
Zener regulated +5 V dc power supply -« oo

Auto-zero:
Circuit analysis ..............................................
Functional analysis ...........................................

AUL0-ZEIO CIFCUIT -« « « « « o v o v e e e e e e e e e e e e e et e e e

Auto-zero printed circuit board HTA-3A9A1AL:

Performance Testing ........... ... ...
Removal and replacement - - .-« c oo
Troubleshooting

Al and A2 terminal boards, removal and replacement ....................

351 d
351 b
351 a
2-4

2-19

2-24

Peges

3-46

3-45
3-31
3-5
3-5
11

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

Index 1
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Calibration, rf ... ...
CB1, removal and replacement ............ .. .. i
Chopper HTA-3A9A1G1, removal and replacement ......................
Chopper driver and relay printed circuit board HTA-3A9A1Ab:
Performance Testing .. ........oouuiiin i
Removal and replacement . ...

Troubleshooting .
Chopper driver Q5 th
Circuit analysis:

rough Q8 -« oo

Autoranging indicator circuit . ......... .

Autoranging logic
Auto-zero circuit
Dc amplifying circ

CITCUIL o oot e e

]

Dc amplifier assembly HTA-3A9AL ...«
Dual 15 V dc power supply HTA-3A9PS40L .. ... oo
Feed and power amplifier metering . ........... .. .. . i
Feed power monitor HTA-3A9 ... ... e

Meter zeroing and

power shutdown . ..........o i

Pin diode attenuator HTA-3A9-AT401 ... .. v

Pin diode switch

HTA-3A95402 . ..o

Rf sensor HTA-BAJA40L . ..o ittt e e et e e e

Transmitter power

monitor panel 14A27 ......... ... ..

28 V dc power supply HTA-3A9PS402 . ... ... .o,

Circuits:

Decoding, autoranging . . ... vvv vttt

Feed power analog
Feed power meter
Input, dc amplifier

signal -
FANGE -« v v v e ettt e e

Output, dc amplifier, ...

Power amplifier display and power shutdown .........................

Sensing, autoranging . ... ..o
Coaxial connector repair procedure . . ......ooovi i
Comparator AL0L ... oot
Component replacement procedure - .. ..o

Connectors, solder co

ntact:

Removal and replacement .. ... ..o

Repair . .......
Connectors, multipin:

Removal and replacement . ...

Repair .........

Crimping procedure, power shutdown inhibit jumpers .. ...................

Cross-reference index

Index 2

Peragraphe Pages
4-11 4-35
3-26 3-30
4-6 g 4-27
4-7 4-28
4-6d 4-24
4-5 4-5
2-18g 2-6
2-24 2-8
2-19 2-6
2-20 2-7
2-17 2-4
2-17 2.4
2-21 2-8
2-25 2-9
2-13 2-3
2-26 2-9
2-14 2-3
2-15 2-4
2-16 2-4
2-23 2-8
2-22 2-8
26 b 2-2
2-9 2-3
2-10 2-3
2-5a 2-2
25D 2-2
2-11 2-3
2-6a 2-2
3-6e 3-4
2-19a 2-6
36¢ 34
3-24 3-30
3-6a 3-3
3-23 3-29
3-6d 3-4
39¢ 35
1-8¢ I-5
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D
Paragraphs

Data, PhYSICal -+« v oo 1-8a
Dc amplifier assembly HTA-3A9AL:

CIFCUIL ANAIYSIS -+ -+« v v e et e e e e e 2-18

FUNCtional analySis - -« v« vvvoe e 2-5

PErfOrMANCE TESE « « v v v v vt e e e et e e e e e e 4-7

Test equipment and materials « . . ... vvvrei i 4-l1a

Removal and replacement « « « « « v v vt 3-44

Troubleshooting «  « « « v v vt 4-5

Voltage and resistance MeasUrements - . .vvvvvveeeeennnnnnnnee... 4-3
Dc amplifier HTA-3A9A1 components:

Chopper driver QS through Q8 .. ... ... ... ity 2-18g

Feedback network QL through Q4 . ... .o 2-18 f

Filter amplifier AR3 ... ..ottt 2-18 ¢

Integrating amplifier AR4, Q4 .. ..ot 2-18 e

Low-noise preamplifier Q1, AR2 « v vveii 2-18 b

Modulator and input transformer G1-A, T1 -+« oo 2-18 a

Phase splitter and demodulator Q2,Q3, G1-B -+« -« v 2-18d
Decoding CirCUit, QUIOFANGING « « « « + v+ v e e et e e ee s 2-6 b
Description and data, transmitter power monitor equipment . ............... 15
Dual 15 V dc power supply HTA-3A9PS401:

AJUSIMENT . 3-50

Circuit analySiS -+« v v v v 2-21

Removal and replacement « « « v v v v e e e 3-40

E
Electrical characteristics, transmitter power monitor equipment ............. 18 Db
Equipment configuration, transmitter power monitor ..................... 1-5b
Equipment interface information, feed power monitor .. ................... 2-3
Errors in this publication, reporting of . ......... .. .. ... 1-4
F

Fabrication of power shutdown inhibit jumpers . ........ ... ... ... .... 39
FEED, PAI1, PA2 power meter adjustment ............ .. ... .......... 3-28
Feed power analog signal circuit ................... .. ... ... ... ... ... 2-9
Feed and power amplifier metering circuits ............ .. ... ... ... .. ... 2-25
Feed power.meter yange Circuit ... ... 2-10
FEED power meter M2, removal and replacement ....................... 3-14
Feed power monitor HTA-3A9:

Circuit analysis . . ......... .. .. 2-13

Descriptionand da. . . ....... ... .. 1-6

Functional analysis . ........... .. . 2-3

Maintenance . ........... ... 3-39

Performance testing . ............. . . i 3-56

Removdl and replacement .. ... 3-40

Pages

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
11

3-45

3-43

3-31

2-9
2-3
3-27

2-3
-1
2-2
3-43
3-48
3-43

Index 3
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Paregraphs Pages

Testing Procedures . .. ..ot e 3-52 3-47

Troubleshooting . . ... .. i 3-34 3-37

Filter amplifier AR3 .. ... . 2-18 ¢ 2-4
Filters FL1, FL2, removal and replacement .. ........... ... .. .. .. ..... 3-20 3-29
FOrms and records . .......ouuue 1-2 -1
Functional analysis:

Autoranging CirCUit . ....... ...t 2-6 2-2
SENSING CIFCUIL . .. oo 2-6 a 2-2
Decoding CIrCUIt . ..o 2-6b 2-2

AULO-ZEr0 CIFCUIL . . .o 2-7 2-2

Dc amplifying Circuit .. ... ... . e 2-5 2-2

Feed power analog signal circuit ........... ... ... . . 2-9 2-3

Feed power meter range Circuit .. .......... ... 2-10 2-3

Feed power monitor HTA-3A9 . . ... e 2-3 2-2

Power amplifier display and power shutdown circuit . ................... 2-11 2-3

Rf input attenuation, switching, and sensing circuit .................... 2-4 2-2

Transmitter power monitor equipment interface . ...................... 2-2 2-1

Transmitter power monitor panel 14A27 . ... ... .. .. . . 2-8 2-2

I
In-circuit resistance MeasUreMENt ... ........ovriien i, 350D 3-2
Indicator assemblies DS1 through DS12, removal and replacement ........... 3-18 3-20
Indicator assembly HTA-3A9DS401, removal and replacement ............. 3-47 3-44
Indicator circuits, aUtOranging . ... .. oot 2-24 2-8
Initial control settings:

Feed power monitor HTA-3A9:

ATTEN ADJUST control adjustment . ............. .. ..coivin.. 35l¢ 3-47
Testing ProcedUrES . . ..o vttt et 3-55 3-48
Troubleshooting . ...... ...t 3-37 3-38
General support maintenance:
Dc amplifier assembly HTA-3A9A1 performance test ................ 4-7¢ 4-29
Rf sensor HTA-3APA401:
Performance oSt ... ...... ...ttt 412 ¢ 4-38
Rf calibration ......... ... . ... . . . . . 411 ¢ 4-35
Input circuitry, dc amplifying circuit . ......... ... i 2-5a 2-2
Insulation crimping adjustment . .......... ... .. 39a 35
Integrating amplifier AR4, Q4 ... . 2-18 e 2-4
J
Jumper fabrication ... ... ... 39d 3-5
L
Low-noise preamplifier Q1, AR2 ... ... e 2-18 b 2-4
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" Paragrephe Peges

Measurements:

VOAGE vttt e e 3-5a 3-2

IN-CIFCUIL TESISEANCE -+ -« o v e e e e e e e e e 35b 3-2

Out-0f-CircUit resistance . . ..« oo v 35¢ 33
Meter Zeroing CIFCUILS .+« v vvvve ettt 2-26 2-9
Modulator and input transformer G1-A, T1 ........ ... . i 2-18 a 2-4
Monitor:

Feed power HTA-3A9 ... e 1-6 1-1
TransSmMitter POWET ..o v vttt 2-2 2-1
Multipin connectors I3, J4, removal and replacement . . .......... ... 3-23 3-29
Multipin connector repair procedures .. ...t 3-6d 34

0
Offline testing:
Dc amplifier assembly HTA-3A9AL . ... ... 4-5 4-5
Pin diode attenuator HTA-3A9ATA0L ... ... 3-38 3-38
POWER ON switch HTA-3A9S401 . ... 3-38 3-38
Power supply HTA-3A9PS401, HTA-3AOPS402 . ... ...t 3-38 3-38
Rf sensor HTA-3A9A401 . ... ... .. . s 3-38 3-38
SWItch HTA-3A95402 . . . vttt et et 3-38 3-38
Online testing, transmitter power monitor panel 14A27 ................... 3-29 3-32
P
PAL and PA2 power meters:
AdJUStment . ... ... ... ... 3-28 3-31
M1 or M3, removal and replacement . ........... ... .. 3-15 3-27
PAL. PA2 power shutdown circuit restoration .......................... 3-10d 3-8
PAL power shutdown inhibition. ... ........ ... ... . 3-10 b 3-7
Performance testing:
Dc amplifier assembly HTA-3A9AL . ... ... .. .. i 4-7 4-28
Feed power monitor HTA-3A9 .. ... ... e 3-56 3-48
Pin diode attenuator HTA-3A9ATA0L ........ ... ... ciiiiiiennns. 3-56 3-48
POWER ON switch HTA-3A9S40! ................. ... ... ........ 3-56 3-48
Power supply HTA-3A9PS401, HTA-3AOPS402 . ........ ... .. ...ttt 3-56 3-48
Rf sensor HTA-3A9A401. 4-12 4-38
Switch HTA-3A95402 ....ooiiiiieiieiec e . 3-56 3-48
Transmitter power monitor panel 14A27 .. .......................... 3-33 3-33
Pin diode attenuator HTA-3A9AT401:
Circuitanalysis . ..........ooiuin i 2-14 2-3
Performance testing . ................. .. .. it 3-56 3-48
Removal and replacement . . ..................................... 3-42 3-43
Pin diode switch HTA-3A9S402:
Circuit analysis .............. oo, 2-15 2-4
Removal and replacement ... ...t 3-42 3-43
Phase splitter and demodulator Q2,Q3,G1-B ... ... ... ... . ... . ... ... 2-18d 2-4
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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 L

Inhibiting PA1
Inhibiting PA2.
Restoring PAL PA2 . ... ... . ... ...
Power shutdown inhibit jumpers:
Crimping procedure ... ... ...
Insulation crimping adjustment
Jumper fabrication oo
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 ... . ... ... .. .o
Printed circuit boards, removal and replacement:

HTA-3A%A1A1

Range status circuit Q105 through Q108
Range-switching network
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3-10b
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39¢
39a
39d
39b

2-21,
3-50
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47d
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4-5

328 ¢ (1)

4-6¢
46 b
4-6d
4-6e
4-6 a

2-19 d
2-19 ¢
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Paragraphs Peges
RECOMOS . . ot 1-2 1-1
Relays:
Removal and replacement:
Relays K1 through K8, and K13 through K16 ..................... 3-21 3-29
Relay K405 . ... .. e 3-45 3-44
RepIAacEMENt PrOCEAUIE . . .o ettt et e e e ettt 3-6c¢(1) 3-4
Relay sockets K1 through K8 and K13 through K16, removal and replacement ..  3-22 3-29
Removal and replacement:
AL, A2 terminal boards . .. ... e 3-27 3-30
OBl ottt 3-26 3-30
Chopper HTA-3AJALGL ...ttt 46 g 4-27
Connectors:
Solder contact, J1, J2, 05 o .o it 3-24 3-30
MUltipin, J3 J4 o 3-23 3-29
DC amplifier assembly HTA-3A9AL . ... .. ... i 3-44 3-44
FEED power meter M2 .. ..ot 3-14 3-27
Feed power monitor HTA-3A9 .. ...t 3-39 3-43
Filters FLL @nd FL2 oo vttt ettt et ettt 3-20 3-29
Indicator assemblies DS1 through DS12 . .......... ... 3-18 3-28
Indicator assembly DS401 lamp and assembly ..................... ... 3-47 3-44
PAL PA2 power meter M1, M3 ... ... .. ..o 3-15 3-27
Pin diode attenuator HTA-3A9ATA0L ... ... ... ... 341 3-43
Potentiometers:
Chassis mounted, R9, R10, R1L ..ottt 3-17 3-27
Front panel calibration, R21, R22, R23 . .......... .. ity 3-16 3-27
POWER INPUT cONNECtOr J3 . ..ot i 3-49 3-45
POWER ON switch HTA-3A9S401 . . ... ..ot 3-46 3-44
Power supply HTA-3A9PS401, HTA-3A9PSA02 ............ ...t 3-40 3-43
Printed circuit board:
HTA-B3AALAL e 4-6 ¢ 4-23
HTA-3AGALAS « oot 4-6 b 4-23
HTA-BAGALAD - ot ittt e e et 4-6d 4-24
HTA-3AAL1AG, HTA-B3AALAT . 4-6 e 4-26
HTA-BAJALASL o e 4-6 a 4-20
Relays:
K! through K8 and K13 through K16 .. ...... ... .. ... ... ... .. ... 3-21 3-29
cHTA-SAIKADS . oo 3-45 3-44
Relay sockets K1 through K8 and K13 through K16 ................... 3-22 3-29
RESISION R26 -« v v v ettt e e e 4-6 f 4-26
RF sensor HTA-3A9AL0L . ..ot e 3-43 3-43
SIGNAL OUTPUT connector J2 ....... oo 3-48 3-45
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Peregrephs
Switches
HTA-BASA02 .o 3-42
POWER ON HTA-3A9S401 . ... .o 3-46
SLthrough S4 . .. 3-19
TBL, TB2 3-25
Tit element . ... 4-10 a
Thermistor assembly HTA-3A9A401-RTL . ...... ..., 4-10b
Transformer HTA-3A9AITL ..ot 4-6h
Transmitter power monitor panel 14A27 ........... ... . i 3-13
Repair:
Coaxial CONMECIOr . . oottt e e 3-6e
General INSEIUCLIONS « -« « v v v et e e e e 3-6
MUHIPIN CONNECIOT .« . . o oo et 36d
Replacement of components:
POtENtiOMELErS . . oo ot 3-6 ¢ (3)
REIAYS . ot 3-6¢c (1)
Small COmMPONENtS ... oot 36¢(2
Reporting Of @rTOrS . .. oot 1-4
Resistor R26, removal and replacement ............. ... ... . ... L 4-6f
Rf calibration:
Initial control settings . ...... ... 4-11 ¢
PrOCRAUIES . . .\ttt e et e e e e e e e e e 4-11d
Test connections and conditions . ... ... 4-11b
Test equipment and materials . .......... ... i 4-11a
Rf input attenuating, switching and sensing functional analysis .............. 2-4
Rf sensor HTA-3A9A401:
Circuit analysis .. ......ouii i 2-16
Performance teStING -« « v« v e e e e e e 4-12
Removal and replacement . .......... o 4-10
Rf calibration ............. ... i i 4-11
Troubleshooting . ... oo 4-9
Voltage and resistance measurements . ...............iiiiiiii.n, 4-3
S
Sensing:
Circuit automatic ranging -« « v« v v 2-6a
REINPUL o 2-4
SIGNAL OUTPUT connector J2, removal and replacement . ............... 3-48
Small components, replacement procedure - . ... ....oveiiii i 3-6¢(2)
Solder contact connectors J1, J2, J5, removal and replacement . ............. 3-24
Soldering and unsoldering Procedures . . ... ... 3-6a
Storage, AdMIMISEFALIVE « -« « « v v v et et et e e I-3
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Paragrephs Fe0ss
Switches
S1 through S4, removal and replacement ............................ 3-19 3-29
S$401, S402:
Performance te8tNG .. .. ... .....uniettii 3-56 3-48
Removal and replacement . . . . ...................... i, 3-42 3-43
Troubleshooting . ......... ...t 3-38 3-38
Switching, rfinput .. ... 2-4 2-2
T
Tabulated data -« v v v v e e 1-8 1-3
Cross-referenCeindex . .......vuvir et 1-8¢c 15
Electrical characteristics - . .« -« o v oot e 1-8b 1-4
Physcaldata . ......ooneinn 18 a 1-3
TB1, TB2, removal and replacement . . .. ................ ... ......... 3-25 3-30
Terminal locator adjustment . ... i 39b 3-5
Test equipment:
Feed power monitor HTA-3A9:
ATTEN ADJUST control adjustment . .. ......................... 3-51 3-46
- HTA-3A9PS401, HTA-3A9PS402 output voltage adjustment ........ 3-50 3-45
Troubleshooting . .. .......ocvv i 3-35 3-37
General support maintenance:
Dc amplifier assembly HTA-3A9A1:
Performance test ... ........ov i 4-Ta 4-29
Troubleshooting . ................... ... ... i, 4-5a 4-5
Rf sensor HTA-3A9A401:
Performance test ............. ..ottt 4-12 a 4-38
Rfcalibration .......... ... ... iy 4-11 a 4-35
Troubleshooting . ...........cc it 4-9a 4-32
Transmitter power monitor pane!
14A27T:
Direct support testing procedures . ........................... 3-30 3-32
FEED, PAl, PA2 power meter adjustment ...................... 3-28 3-31
Troubleshooting . ............. ... ... .. ... .. i, 3-8 34
Tft element:
Performance testing . .........cocciiitiitinrinnerenneennnnnnens 4-12 4-38
Removal andreplacement . .. ...........coiitiirinnnnrrnneennnsn 4-10 a 4-34
Troubleshooting . ... ................ccciiiinn, N 4-9 4-32
Thermistor assembly RTi:
Performance testing .. .............couiiernerneeenenrenenennnns 4-12 4-38
Removal and replacement . . .............ccoviitiiiinnrnennnnnnn. 4-10 b 4-34
Troubleshooting . .........covitiiriiiite i ieitvnenenannn 4-9 4-32
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Paragraphs Pages

Transmitter power monitor:

Equipment interface information ......... ... .. .. .. .. . oL 2-2 2-1
General description .. ... .. i 1-5 1-1
Transmitter power monitor panel 14A27:
Adjustment of FEED, PA2, pOWEr MEters . .........vvveiiirnunnnn s 3-28 3-31
Circuit analysis .. ... ..ouuie 2-23 2-8
Description and data . ... ..o iv i 1-7 1-3
Direct support testing procedures . ............ i 3-29 3-32
Initial control Settings .. ..... ... it 3-32 3-32
Test connections and conditions .. ........... . ... L 3-31 2-32
Test qQUIPMENT . . oot 3-30 3-32
Functional analysis .. ... ... 2-8 2-3
MaINBNANCE .« o v o v et ettt 3-13 3-27
Performance testing .. ..... ...t 3-33 3-33
Removal and replacement .. ... 3-13 3-27
Troubleshooting . ... ..ot 3-7 3-4

Troubleshooting:

DC amplifier assembly HTA-3A9AL1 .............. e 4-5 4-5
Feed power monitor HTA-3A9AL ... ... e 3-38 3-38
General INSEIUCLIONS . . .. .ot 3-5 3-2
Rf sensor HTA-3AOAA0L . ...ttt 4-9 4-32

Transmitter power monitor panel

A 3-7 3-4
u

UNSOldering Procedure. ... ..o vvvv et et 36a 3-3
\

Voltage and resistance Measurements .. .............eoieiiiniiaiinn.. 3-2 3-1
Dc amplifier assembly HTA-3A9AL .. ... e 4-3 4-2
Rf sensor HTA-3AA40L . . v\ttt et iies 4-3 4-2

W
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z

Zener regulated 5V dc power SUPPIY .« .+« v v vt 2-19e 2-1
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iST
SIGNIFICANT FIG.

20 SIGNIFICANT FIG.

MULTIPLIER I
TOLERANCE

\

FAILURE-RATE LEVEL
(ESYABLISHED RELIABILITY
TYPES ONLY)

SIGNIFICANT FIG.
2D SIGNIFICANT Fili.
MULTIPLIER

A B

(GEN)
co0o

TOLERANCE

COLOR CODE MARKING FOR COMPOSITION TYPE RESISTORS.

TABLE |
COLOR CODE FOR COMPOSITION TYPE AND FILM TYPE RESISTORS.

Il

1ST

SIGNIFICANT FIG.

2D SIGNIFICANT FIG.

MULTIPLIER
TOLERANCE

TERWINAL

COLOR-CODE MARKING FOR FiLM-
TYPE RESISTORS.

BAND A

BAND B8

BAND C

BAND O

BAND E

]

COLOR

FIRST
SIGNIFICANT]
FIGURE

COLOR

SECOND

SIGNIFICANT
FIGURE

COLOR

IMULTIPLIER

COLOR

RESISTANCE
TOLERANCE
{PERCENT)
e

COLOR

FAILURE

TERM.

BLACK
BROWN
RED.. .
ORANGE ..
YELLOW....

GREEN .
BLUE......
PURPLE
{VIOLET)
GRAY.
WHITE

N> SdUN-0

oa

BLACK
BROWN
RED.
ORANGE
YELLOW...

BLUE.....

PURPLE
(VIOLET)

GRAY
WHITE ..

o swN-O

o ®

BLACK .
BROWN. ..

ORANGE. ..
YELLOW. .

GREEN

SILVER.
GOLD

10

00
1,000
10,000

100,000

0.01
0.1

SILVER

GOLD.. .
RED.

410 (COMR
TYPE ONLY)
+5

+2 (NOT AP-
PLICABLE TO
ESTABLISHED
RELIABILITY).

BROWN
RED.....

ORANGE .
YELLOW.

WHITE

-| R=0.0t
-4 S=0.001

SOLD-
ERABLE

BAND

A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE

(BANDS A THRU D SKALL BE OF EQUAL WIDTH.)

B — THE SECOND SIGNIFICANT FIGURE OF THE RESISTANCE VALUE.
C —— THE MULTIPL'ER { THE MULTIPLIER IS THE FACTOR BY WHICH THE

TWO SIGNIFICANT FIGURES ARE MULTIPLIED YO YIELD THE
NOMINAL RESISTANCE VALUE.)

D0 — THE RESISTANCE TOLERANCE.
E — WHEN USED ON COMPOSITION RESISTORS, BAND E INDICATES

ESTABLISHED RELIABILITY FAILURE — RATE LEVEL ( PERCENT FAILURE
PER 1,000 HOURS). ON FiLM RESISTORS, THIS BAND SHALL BE APPROXIMATELY
1-172 TIMES THE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL

RESISTANCES IDENTIFIED BY NUMBERS AND LETTERS
(THESE ARE NOT COLOR CODED )
SOME RESISTORS ARE IDENTIFIED BY THREE OR FOUR DIGIT ALPHA NUMERIC
DESIGNATORS. THE LETTER R IS USED IN PLACE OF A DECIMAL POINT WHEN
FRACTIONAL VALUES OF AN OHM ARE EXPRESSED. FOR EXAMPLE:

IORO = 10.0 OHMS

2R7 = 2.7 OHMS

FOR WIRE - WOUND - TYPE RESISTORS COLOR CODING IS NOT USED, {DENTI-
FICATION MARKING IS SPECIFIED IN EACH OF THE APPLICABLE SPECIFICATIONS.

(ER)

“x

I

3 [ORANGE|>
9 [WHITE |o

X100 | RED [0

+5%]| GOLD

M [BROWN |m

NOMINAL RESISTANCE 3,900 OHMS
RESISTANCE TOLERANCE +5%
FAILURE RATE LEVEL M

EXAMPLES OF COLOR CODING

{ GEN )

o
o
*

| ‘BHOWN >
4 [YELLOW|o

Xi00| RED

0% [SILVER

+

NOMINAL RESISTANCE 1,400 OHMS
RESISTANCE TOLERANCE +10%

COMPOSITION-TYPE RESISTORS

3 [ORANGE | >
4 [YELLOW|@®

o
o
x*

ey
GOLD
WHITE |m

X100 { RED
t5%

SOLDERABLE

NOMINAL RESISTANCE 3400 OHMS
RESISTANCE TOLERANCE #5%
TERMINAL SOLDERABLE

FILM - TYPE RESISTORS

# IF BAND D IS OMITTED, THE RESISTOR TOLERANCE 1S *20% AND THE RESISTOR IS NOT MIL - STD.

A. COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS.
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MIL SPEC IDENT MIL SPEC IDENT
(SILVER) {SiLv

ER)

=z

\

1ST FIG.(GRAY)
DECIMAL (GOL[))-J (ORANGE )
2D FIG.(RED) 20D FIG.(ORANGE)

TOLERANCE (SIL\IERI—l MULT (BROWN)-

IST FIG.

TOLERANCE (GOLD)
(A) B2UH *10% {B) 330UH 5%

COLOR CODING FOR TUBULAR ENCAPSULATED R.F. CHOKES. AT A, AN EXAMPLE
OF THE CODING FOR AN B8.2U+ CHOKE IS GIVEN. AT B, THE COLOR BANDS
A 330UKR INDUCTOR ARE iLiLUSTRATED

TABLE 2
COLOR CODING FOR TUBULAR ENCAPSULATED R.F CHOKES.

SIGNI- INDUCTANCE
COLOR FICANT | MULTIPLIER TOLERANCE
FIGURE {PERCENT)
BLACK ] t
BROWN | 10 i
RED 2 100 2
ORANGE 3 1,000 3
YELLOW 49
GREEN S
BLUE 6
VIOLET T
GRAY 8
WHITE 9
NONE 20
SILVER 10
GOLD DECIMAL POINT 5

MULTIPLIER IS THE FACTOR BY WHICH THE TWO COLOR FIGURES
ARE MULTIPLIED TO OBTAIN THE INDUCTANCE VALUE OF THE
CHOKE COIL.

12

FOR

B. COLOR GODE MARKING FOR MILITARY STANDARD INDUCTORS.

CAPACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM, CN, CY, AND CB

CM cN

MIL IDENTIFIER {BLACK DOT) MIL IDENTIFIER (5. VER DOT)
IST SIGNIFICANT FIGURE ~ IST SIGNIFICANT FIGURE
_l_g 2D SIGNIFICANT FIGURE |—zn SIGNIFICANT FIGURE
rRouT'(‘E' _i] &
MULTIPLIER

CAPACITANCE TOLERANCE

L cuaracTemisTic ?
 DC WORKING VOLTAGE
OPERATING TEMPERATURE MULTIPLIER

VIBRATIGN GRADE L CAPACI TANCE TOLERANCE
&‘2} CHARACTERISTIC
REAR

MICA -DIELECTRIC PAPER - DIELECTRIC

TEMPERATURE COEFFICIENT
1ST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

CAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT) FRONT

REAR

AXIAL LEAD

YTTY:

Cy

~ 1ST SIGNIFICANT FI
20 SIGNIFICANT

‘!;& _ INDICATOR
_i _* WMETHOD A

i L MULTIPLIER
~ CAPACITANCE TOLE
L OPERATING TEMPERAT

~ MIL IDENTIFIER { BLAC

_INDICATOR
METHOD 8

GLASS-DIELECTRIC, GLASS

—~ TEMPERATURE COEFFICENT
i
~— IST SIGNIFICANT FIGURE

~—— 2D SIGNIFICANT FIGURE
MULTIPLIER [ — MULTIPLIER

~~ CAPACITANCE TOLERANCE

MIL IDENTIFIER
~(BLACK DOT)

RADIAL LEAD




BS-DIELECTRICS, STYLES CM, CN, CY, AND CB

CN

[—Mu. iDENTIFIER (SILVER DOT)

18T SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

P

|

? e

|‘MLILTIPLIER

l— CAPAC) TANCE TOLERANCE

CHARACTERISTIC

cY

MIL IDENTIFIER ( BLACK DOT)
[_ ST SIGNIFICANT FIGURE
| (_gm SIGNIFICANT FIGURE

!

MULTIPLIER
CAPACITANCE TOLERANCE
OPERATING TEMPERATURE RANGE

'é»
"G’_ﬁ}‘: o

INDICATOR
METHOD B

PAPER - DIELECTRIC

IRATURE CCEFFICIENT

’:" SIGNIFICANT FIGURE

D SIGNIFICANT FIGURE

£ MULTIPLIER

CAPACITANCE TOLERANCE

MiL IDENTIFIER
(BLACK 0OT)

;—TEMPERATURE COEFFICIENT
~—— IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

|
l i — MULTIPLIER
[ | r— CAPACITANCE TOLERANCE

FRONT
MIL IDENTIFIER
(BLACK DOT)
REAR
RADIAL LEAD

GLASS-DIELECTRIC, GLASS CASE

MIL 1DENTIFIER
( BLACK DOT)
REAR

cs

MIL IDENTIFIER (BLACK DOT}
1ST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

MICA, BUTTON TYPE

TEMPERATURE COEFFICIENT
Fv— 1ST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
l:' 01— IGNI 16Ul

MULTIPLIER
CAPACITANCE TOLERANCE

FRONT

DISK -TYPE

C. COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS
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TABLE 3 — FOR USE WITH STYLES CM, CN,CY AND CB.

a—r. OPERATING

Isv | 20 1| CAPACI TANCE TOLERANCE [CHARACTERISTIC) WORKING TEMP.  |[VIBRATION

coror | Mi- | sic | sis {muLmipLIER VOLTAGE| RANGE | GRADE
FiG. | Fi6. CW J CN JoF [ C8 JoM]CoN]cB | cm TY, cW ]

BLACK m o o \ 120%)] $20%) A =858° 1 +70°C] 10-88H2

BROWN ' [ 10 sle|®

RED 2 | 2 ico | te% ten|te%| C - 55, +85°C

ORANGE 3]s 1,000 £30%] D o | %00

YELLOW a] a 10,000 3 -55°1;H25°C}10-2,0004z

GREEN s | s +5% F 500

BLUE 6| s -85°r0+120°C)

PURPLE

| (VIOLET) LA

GRAY e | e

WHITE 9 | o

GOLD ol 15% | 45%

SILVER | CN 0.01 |tio%]|tion]|tiox|tion

TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC.

CoLOR | TEMPERATURE Sic |40 | muLTieLier’ | CAPACITANCE TOLERANCE lwi
COEFFICIENT® | picl Fic. CAPACITANCES | CAPACITANCES | ID
OVER 10 YuF |10 UUF OR LESS

BLACK (] ofo 1 +20ULF |cC
BROWN -30 [ 10 +1%
RED -80 2| e 100 2% +0.25 UUF
ORANGE ~150 3|s 1,000
YELLOW ~220 4| a
GREEN —330 sis 5% £05 UUF
BLUE —470 6| s
fVioLes i KA K
GRAY 8| e 0.01%
WHITE 9l 0.1% 0%
GOLD +100 0.1 +1.0 UUF
SILVER 0.0

THE MULTIPLIER 1S THE NUMBER BY WHICH THE TWO SIGNIFICANT (SIG) FIGURES ARE MULTIPLIED TO OBTAIN

THE CAPACITANCE IN UUF.

. LETTERS INDICATE THE CHARACTERISTICS DESIGNATED IN APPLICABLE SPECIFICATIONS: MIL-C-5,
MIL-C~28D, WIL-C~112728, AND MIL-C-10930C RESPECTIVELY.

. LETTERS INDICATE THE TEMPERATURE RANGE AND VOLTAGE-TEMPERATURE LIMITS DESIGNATED IN

MIL-C~110I5D
TEMPERATURE COEFFICIENT IN PARTS PER MILLION PER DEGREE CENTIGRADE.

3 OPTIONAL CODING WHERE METALLIC PIGMENTS ARE UNDESIRABLE.

ESC-FM 913.73

Figure FO-1. Color code marking for MIL-STD
resistors, inductors, and capacitors
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Figure FO-2. Transmitter power monitor equipment,

interface block diagram.
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Figure FO-3. Transmitter power monitor equipment,

functional block diagram (sheet 1 of 3).
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Figure FO-3. Transmitter pJ
Junctional block diagn,

Transmitter power monitor equipment,
functional block diagram. (sheet 2 of 3)
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Figure FO-3. Transmitter power monitor equipment,
Junctional block diagram (sheet 2 of 3).

Figure FO-3. Transmitter power monitor equipment,

functional block diagram (sheet 2 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-3. Transmitter power ionitor equipment,
Sfunctional block diagram (sheet 3 of 3).

Figure FO-3. Transmitter power monitor equipment,

functional block diagram (sheet 3 of 3).
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schematic diagram (sheet 2 of 2).
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WIRE | coLor(s) | WG FROM 10 | Notes Nk | cotor(s) | awe FROM 10 NOTES WIXE | coLoRr(s) | AWG FROM 10 NOTES
1 WHT/RED 26 Ja-A 6126-1, Cl101+ +15V DC 27 WHT/RED 22 P4-A PS 401-5 +15V DC 53 BLK 18 12-1T GND LUG, EI
2 | vio 26 | Ja-8 6126-1, C102- [-15V DC 28 | VIO 22 P4-B PS 401-3 -1sv DC 54 [8LK 18 [J2-u GND LUG, EI
3 | sk 16 | Ja-c GND 29 | 8Lk 18 P4-C ERONT PNL GND | E1 55 |BLK e [J2-v GND LUG, EI
R - 401
4 | GrRN 26 J4-D 6127, R109 LuG 56 | ReD 18 [43-A s
s | sk 18 anE oND 30 | GeN 26 P4-D TERMINAL E2 57 | VIO 18 |J3-8 :g :g;-g AND
31 | BLK 8 P4~ FRONT PNL GND | El -
s | BLU 26 | Ja-F 6126-1, R122 RANGE 1 ‘- e 58 |BLK 18 [3-C GNP LUG
7 | GrY 26 Ja-G 6126-1, R120 RANGE 2 32 |sLU 26 P4-F K401-1 59 |WHT 22 (5400 F1
8 WHT 26 J4-H 6126-1, R118 RANGE 3 33 | GRAY 26 P4-G K402-1 60 [WHT/BLK 22 F :é :g;-: AND
. ) -
WHT/BRN 26 Ja-1 6126-1, R116 RANGE 4 34 WHT 26 P4-H K403-1 61 |WHT/RED 22 PS 401-5 R404
Ja-) NC 35 | WHT/BRN 26 P4~ K404-1 62 |WHT/RED 22 PS 401-5 K401-2, K402-2,
Hex ne p4-J Ne K40a3 4™
10 | WHT/ORN Ja-L 7940-G2, K205-1 P4-K NC 63 lvio 22 |es 401-3 2403, REAR
- .
Ja-M NC 36 | WHT/ORN | 26 P4-L K405, ARM 64 |WHT/VIO 22 | Ps 402-4 K405-2, ARM
J4-N NC P4-M NC 65 |wHT/vio | 22 |ps 402-4 K405-2
1n BLK 18 FRONT PNL GND | 6126-1, Cl02+ GND P4-N NC 66 |WHT/VIO 22 PS 402-4 K401-3, K402-3,
LUG, J4, 468 K403-3 AND
. J4, 37 | BLK 18 -
12 | WHT/RED 26 6126-1, C101+ 6127, R103 +15v DC a8 | sLx 18 12-A GND LUG, E1 K404-3
13 | WHT/RED 26 6127, R103 7940-G2, R217 [+15V DC ORI 18 J2-8 z:g tzg' : 67 VIO 22 |PS 401-3 Ds401
J2-C . &8 |BLK 18 |psa4or GND LUG, E}
14 VIO - - -
vio 26 6126-1, C102 6127, R105 15V DC 40 | BLK 18 12-D GNT LUG, EI 69 |BLK 18 [ps402-3 GND LUG, El
1'5 Vo :: 6127, R105 7940-G2, R219 |-15V DC o | srN 2 J2-E K404 -4 70 |BLK 18 |ps 401-4 GND LUG, EI
6 6126-1, Cl102+ 6127, R108 GND 2 |k 18 J2-F GND LUG, El 71 {eLk 18 |R403, FRONT CCW [GND LUG, El
17 BLK 18 8127, R108 7940-G2, C203 | GND PP I 18 12-G GND LUG. El 72 |BLK 18 K405-1, N O GND LUG, Ei
18 | RED 26 6126-1, A104-11 | 6127, A103-6 4 |k 18 H ‘ € 73 |BLU 26 | R405 K405-2, N O
19 | GRN 26 | 6126-1, Al04=1 | 6127, RIT1 +5V DC s | reo 2 j:'J :"‘“’: L‘“G' ! 74 |RG174/0 R405 5402
20 | 8RN 26 | REAR PNL, R26 7940-G2, R222 6 | orn ” 1ok K‘o -1 R404 R403, FRONT CW
7 oRN 26 6126-1, A104-3 6127, A105-8 - 05- 75 |RG174/U m:: R403, FRONT APM |J2, AT401 &3
22 | YEL 26 | 6126-1, A104-5 | 6127, A103-9 A 47 | LK 18 J2-L GND tUG, El R403, REAR ARM  |R403, REAR W
’ - ' - (a) 48 | YEL 26 J2-M TERMINAL E2 R403, REAR CW R402
23 | WHT/YEL 26 6126-1, R121 6127, A103-1 RANGE 1 49 | BLK 8 J2-N GND LUG, E1 76 |RG174/U R402 n, ano £
24 | WHT/BLU | 26 6126-1, RI15 6127, A103-13 |RANGE 4 50 | GRN 26 J2-p K403-4
25 WHT/GRN | 26 6126-1, A102-2 6127, A103-5 (R) 51 | BLK 18 J2-R GND LUG, EI
26 GRN 25 5127, R109 7940-G2, R214 52 | sLU 26 J2-5 K402-4

EL5895-912-34-TM-35

Feed power monitor HTA-349,
wiring list.

Figure FO-5.

Figure FO-5. Feed power monitor HTA-3A9,
wiring |Iist
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Figure FO-6.  Transmitter power monitor panel 14427,
schematic diagram (sheet 1 of 2).

Figure FO-6. Transmitter power monitor panel 14A27,
schematic diagram (sheet 1 of 2).
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Figure FO-6. Transmitter power monitor panel 14A27,
schematic diagram (sheet 2 of 2).
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y Order of the Secretaries of the Army, the Navy, and the Air Force:

Official:
" J-C. PENNINGTON
 Brigadier General, United States Army
TheAdjutant General .

Official:

F. M. ROGERS, General, USAF

Commander, Air Force Logistics
Command

08 Maj Comd (4)
TECOM (2)
USACC (4)
MDW (1)
Armies (2)
Corps (2)
Sve Colleges (1)
USASIGS (5)
USAADS (2)
USAFAS (2)
USAARMS (2)
USAIS (2)
USAES (2)
USAICS (3)
MAAG (1)

NG: None

USAR: None
For explanation of abbreviations used, see AR 810-50.

BERNARD W. ROGERS
General, United States Army
Chief of Staff
B‘ m :'g . .
Rear Admiral, United States Navy
Commander, Naval Electronic
Systems Command
DAVID C. JONES, General USAF
Chief of Staff
USARMIS (1)
USAERDAA (1)
USAERDAW (1)
Ft Monmouth (HISA) (33)
Fort Gillem (10)
Fort Gordon (10)
Fort Huachuca (10)
Fort Carson (5)
Ft Richardson (CERCON) (2)
Army Dep (1) except
LBAD (14)
SAAD (30)
TOAD (14)
SHAD (8)
USA Dep (1)
Sig Sec USA Dep (1)
Units org under fol TOE:
(2 cys each unit)
29-207
29610
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