
TM 11-6625-2595-14



WARNING

DEATH OR SERIOUS INJURY may result from electric hazards unless
proper safety measures are observed when operating and maintaining this
equipment. Up to 115 vac at 700 volt-amps are present when the equipment
is energized.
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C H A P T E R  1

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

Section I.  GENERAL

1-1. Scope b. Instructions for depot maintenance w
a. This manual describes Test Set, Navigational requirements are provided in DMWR 11-66

Set, TACAN TS-3134 / ARN-103 (fig. 1-1) and 2595.
includes installation, operation, organizational, c. Refer to TM 11-6625-2595-24P for rep
direct ,  and general  support maintenance in- parts and special tools list.
structions. The manual also includes instructions
for cleaning, inspection, and replacement of
defective components.

1-1
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Figure 1-1. Test Set, Navigational Set, TACAN TS-3134/ARM-103.

1-2.  Forms and Records
tenance and Unsatisfactory
e forms, records, and reports

tenance personnel at all
in and prescribed by TM

Report of Packaging and Handling Deficiencies.

Fill out and forward DD Form 6 (Packaging Imp
ment Report) as prescribed in AR 700-58 and
4145.8.

c. Discrepancy in Shipment Report (DISREP
361). Fill out and forward Discrepancy in Ship
Report (DISREP) (SF 361) as prescribed in AR
and DSAR 4500.15.

1 - 2  C h a n g e  1
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1-3 .  Des t ruc t ion  o f  Army Mate r ie l  to  Pre -
v e n t  E n e m y  U s e

1-5.  Calibrat ion

Demolition of the equipment will be accomplished only
upon the order of the Commander. Refer to TM
750-244-2 for procedures to prevent enemy from using
or salvaging this equipment.

There are no calibration requirements for this equip-
ment.
1-6.  Report ing of  Errors
The reporting of errors, omissions, and recommenda-
tions for improving this publication by the individual
user is encouraged. Reports should be
Form 2028 (Recommended Changes to
Blank Forms) and forwarded direct to
Army Electronics Command, ATTN: DRS
Fort Monmouth, NJ 07703.

1-4.  Administrat ive Storage
Refer to TM 740-90-l for procedures, forms, records,
and inspections required during administrative storage
of this equipment.

Section II. DESCRIPTION AND DATA

1 - 7 .  P u r p o s e  a n  U s e 1-9 .  Rack ,  E lec t r i ca l  Equ ipment
a. Purpose. Test Set, Navigational Set, TACAN

TS-3134/ARN-103 provides the stimuli and power neces-
sary for general support testing of Navigational Set,
TACAN AN/ARN-103(V). The TS-3134/ARN-103 moni-
tors AGE output signals, signal data converter outputs,
and control unit functions of the Navigational Set
under test. When used with the Navigational Set built-
in test, the TS-3134/ARN-103 can automatically or
semiautomatically verify navigational set performance
or fault isolate to a faulty module.

b. Use. Test Set, Navigational Set, TACAN
TS-3134/ARN-103 is used as a bench or rack-mounted
test equipment for the Navigational Set at general sup
port level maintenance

1-8.  Descript ion
Test Set, Navigational Set, TACAN TS-134/ARN-103
is enclosed in a combination case which also houses the
major units making up the TS-3134/ARN-103.
Paragraphs 1-9 through 1-12 describe the major units.

The electrical equipment rack (fig. 1-2), hereinafter
referred to as the test panel, consists of a radio set con-
trol, a bearingdistance-heading indicator (ID-663C/U),
a power supply, and a card rack for 10 plug-in circuit
cards. The test panel is mounted in the combination
case and secured with 16 spring-loaded captive screws.
Two pins located on the inside of the rear wall of the
case are inserted into the test panel chassis to prevent
excessive vibration during shipment. Two carrying
handles on the front panel facilitate the removal of the
test panel from the case for maintenance or mounting
in a standard 19-inch rack. The front panel contains all
the controls, connectors, and indicators required for
performance of fault isolation functions. The connec-
tors for the radio set control, ID-663/U, power supply,
and card rack are behind the front panel. A terminal
board containing 80 test points for troubleshooting the
test panel is connected to the card rack. A coupler for
the 50 ohm termination is located behind the TACAN
RF connector.

C h a n g e  1  1 - 3



Figure 1-2. Rack, electrical equipment.

1-10.  Combination Case
eta1 combination case (fig. 1-2) houses the test

panel, adapter, cable assemblies, and the technical
manual. Two carrying handles are located at each end
of the case. The cover is removable and is used to store
the adapter, cables and technical manual. The cover is
secured with four latches. A relief valve relieves the in-
ternal pressure.
1-11.  Adapter
The adapter (fig. 1-4) provides a mount for the receiver-

transmitter and converter. It is similar to the adapter
connector used in the aircraft without the shock mount
base. The adapter contains all the interconnecting wir-
ing between the converter and test panel. On top of the
adapter are five connectors through which all input
power, output analog signals, and computer interface
signals are routed to and from the TS-3134/ARN-103.
The connector located on the inside wall of the adapter
chassis interconnects the converter to the adapter.

1 - 4  C h a n g e  1
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Figure 1-3. Combination case.

Figure 1-4 Adapter.

C h a n g e  1  1 - 5
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1-12.  Cable Assemblies
The cable assemblies (fig. 16) consist of six test cables

and an input power cable. The cables are stored in the
cover of the combination case.

Figure 1-5. Test set cable assemblies.

1 - 6  C h a n g e  1



a. Cable Assembly, RF-ANTENNA (W-1). The
RF-ANTENNA cable interconnects the Navigational
Set ANTENNA connector with the TACAN RF
connector (J1) on the test panel. The cable is
60-inches long and terminated at both ends with
an RF coaxial connector.

b. Cable Assembly, SPO (W-2). The SPO cable
interconnects the Navigational Set BLANKING
OUT connector with the SPO connector (J4) on
the test panel. The cable is Z-inches long and is
terminated at both ends with a BNC connector.

c. Cable Assembly, TACAN AGE (W-3). The
TACAN AGE cable interconnects Navigational Set
AGE connector with the TACAN AGE connector
(J5) on the test panel. The cable is 60-inches long
and is terminated at both ends with a 128-pin
connector. A braided shield is grounded to both
connector shells.

d. Cable Assembly, Computer Signal (W-4).
The computer signal cable interconnects the
adapter (2J1) with the CMPTR SIG connector
(J6) on the test panel. The cable is 60-inches long
and is terminated at both ends with a 26-pin
connector. A braided shield is grounded to both
connector shells.

e. Cable Assembly, TACAN Power (W-5). The
TACAN power cable interconnects four adapter
connectors (J1901, J1902, J1905, and J1906)
with the TACAN PWR connector (J7) on the test
panel. The cable is 84-inches long and is terminated
at one end with a 55-pin connector. The other end
consists of four 6-inch branches. each terminated in
a connector: one seven-pin, one ten-pin, one
nineteen-pin, and one twenty-four pin.

TM 11-6625-2595-14

f. Cable Assembly, Main Power (W-6). The
main power cable interconnects the power source
with the MAIN PWR connector (J 10) on the test
panel. The cable is 72 inches long and is terminated
at one end with a four-pin female plug and a three-
pin male plug at the other end.

g. Cable Assembly, Course Deviation Indicator
ID-387 (W-7). The CDI cable interconnects an ex-
ternal CDI ID-387, required as ancillary test equip-
ment with the ID-387 connector (J9) on the test
panel. The cable is 66-inches long and is terminated
at one end with a 31-pin connector and at the other
end with a 26-pin connector.
1-13. Tabulated Data

Modes of operation . . . . . . . Automatic and semiautomatic

Input power.. . . . . . . . . . . . . . . . . 115 vac ± 10 percent
400 ± 20 Hz
700 va (max)

Output power.. . . . . . . . . . . . . . . . 115 vac 400 Hz
26 vac, 400 Hz
+ 28 vdc

b. Environmental

Ambient temperature. . . . . . . .  . . . 32° to 120°   F.
Ambient humidity. . . . . . . . . . . . . .90%

1-14. Major Units of Test Set, Navigational Set,
TACAN TS-3134 / ARN-103

The following is a list of the major units that make
up the TS-3134 / ARN-103. The list also provides
up the quantities furnished per set, and the major
units, dimensions, weights, and figure reference.

CHANGE 1 1-7
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1-15. Common Names

st of major units of Test and the common names for these units used through-
ACAN TS-3134 / ARN-103 out this manual.

1 -8  CHANGE 1
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Figure 1-2. Rack. electrical equipment.

1-10. Combination Case
The metal combination case (fig. 1-3) houses the
test panel. adapter. cable assemblies. and the
technical manual. Two carrying handles are located
at each end of the case. The cover is removable and
is used to store the adapter. cables and technical
manual. The cover is secured with four latches. A
relief valve relieves the internal pressure.

1-11. Adapter
The adapter (fig. 1-4) provides a mount for the

receiver-transmitter and converter. It is similar to
the adapter connector used in the aircraft without
the shock mount base. The adapter contains all the
interconnecting wiring between the converter and
test panel. On top of the adapter are five connectors
through which all input power, output analog
signals, and computer interface signals are routed
to and from the TS-3134/ARN-103. The con-
nector located on the inside wall of the adapter
chassis interconnects the converter to the adapter.

1-4
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Figure 1-3. Combination case.

Figure 1-4. Adapter.
1-5
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1-12. Cable Assemblies
The cable assemblies (fig. 1-5) consist of five test

cables and an input power cable. The cables are
stored in the cover of the combination case.

1-6 Figure 1-5. Test set cable assemblies.
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e r c o n n e c t s  t h e
Set ANTENNA connector with the

connecter (J1) on the test panel. The
ches long and terminated at both ends
coaxial connector.

2). The SPO cable
Set BLANKING

connector with th nnector (J4) on the
es long and is ter-

minated at both ends with a BNC connector.
c. Cable Assembly, TACAN AGE (W-3). The

TACAN AGE cable interconnects Navigational Set
E connector with the TACAN AGE connector
) on the test panel. The cable is 60-inches long

and is terminated at both ends with a 128-pin
connector. A braided shield is grounded to both
connector shells.

d. Cable Assembly, Computer Signal (W-4).
The computer signal cable interconnects the
adapter (2J1) with the CMPTR SIG connector
(J6) on the test panel. The cable is 60-inches long
and is terminated at both ends with a 26-pin
connector. A braided shield is grounded to both
connector shells.

e. Cable Assembly, TACAN Power (W-5). The
TACAN power cable interconnects four adapter
connectors (J1901, J1902, J1905, and J1906)
with the TACAN PWR connector (J7) on the test
panel. The cable is 84-inches long and is terminated
at one end with a 55-pin connector. The other end

consists of four 6-inch branches, each terminated in
a connector: one seven-pin, one ten-pin. one
nineteen-pin, and one twenty-four pin.

f. Cable Assembly, Main Power (W-6). The
main power cable interconnects the power source
with the MAIN PWR connector (J10) on the test
panel. The cable is 72-inches long and is terminated
at one end with a four-pin female plug and a three-
pin male plug at

1-13. Tabulated
a. Performance Characteristics.

Modes of operation . . . . Automatic and semiautomatic

Input power . . . . 115 vac ± 10 percent
400 ± 20 Hz
700 va (max)

Output power . . 115 vac, 400 Hz
26 vac, 400 Hz
+ 28 vdc

b. Environmental.
Ambient temperature . . . . . . . . . . 32° to 120° F.
Ambient humidity . . . . . . . . . . 90%

1-14. Major Units of Test Set, Navigational Set,
TACAN TS-3134/ARN-103

The following is a list of the major units that make
up the TS-3134/ARN-103. The list also provides
the quantities furnished per set, and the major units
dimensions, weights, and figure reference.

Major Units and Dimensions

1-7
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1-15. Common Names
The following is a list of the major units of Test Set,
Navigational Set, TACAN TS-3134/ARN-103

and the common name;: for these units used
throughout this manual.

1 - 8
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C H A P T E R  2

O P E R A T I N G  I N S T R U C T I O N S

Section I. SERVICE UPON RECEIPT AND INSTALLATION

2-1. Unpacking unpacking, except that care should be taken not to

The method of unpacking the test set is shown in damage the equipment. Reinsert the packing

figure 2-1. No special instructions are required for materials in the carton for possible reuse.

Figure 2-1. Packaging of test set.
2 - 1
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2-2. Checking Unpacked Equipment.
a. Inspect the equipment for damage incurred

during shipment. if  the equipment has been
damaged, report the damage on DD Form 6 (para
1-2).

b. Check the equipment against the component
listing in paragraph 1-14 and the packing slip to see
if the shipment is complete. Report all
discrepancies in accordance with the instructions in
TM 38-750. The equipment should be placed in
service even though a minor assembly or part that
does not affect proper functioning is missing.

c. Check to see whether the equipment has been
modified. (Equipment which has been modified

with have the Modification Work Order (MWO)
number on the front panel. near the nomenclature
plate.) Check also to see whether all currently
applicable MWO's have been applied. (Current
MWO’s applicable to the equipment are listed in
DA PAM 310-7.)
2-3. Installation
The following procedures describe the methods of
installing the test set in a standard 19-inch rack or
on a bench. ‘The operator should ensure that there
will be room to work on the equipment under test

and that the position or location of the test
not exceed the length of the test
power cable. A 115 vac, 400
power source is required.

CAUTION
The test set when installed in the cow-
bination case weighs in excess of 80
pounds. Two men will be required to lift
the equipment.

a. Bench Mounting.
(1) Press relief valve.
(2) Remove cover from combination case.
(3) Remove test cables. power cable, and

adapter from cover.
b. Rack Mounting.

(1) Press relief valve.
(2) Remove cover from combination case.
(3) Loosen 16 captive screws securing test

panel to case.
(4) Use two handles on front panel to lift test

panel out from case.
(5) Insert test panel into 19-inch rack and

secure with captive screws.
(6) Remove test cables, power cable, adapter

from cover.

Section II.  CONTROL, INSTRUMENTS, AND OPERATION

2-4. Operator’s Controls.
This paragraph i l lustrates and describes the
functions of controls. indicators. and connectors on
the test panel. and on the control unit which is
inserted into the front panel.  Operators and

maintenance personnel should become familiar
with the controls shown in figures 2-2 and 2-3 and
listed in tables 2-1 and 2-2 before attempting
operation or maintenance of the test set.

2-2
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Figure 2-2. Test panel controls, indicators. switches. and connectors.
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Figure 2-3 Control unit, controls. indicators. and switches.

Table 2-1. Test Panel Operator's Controls

Control. Indicator. or connector

DISPLAY SELECT switch (S2)

RANGE

BEARING

CONTROL WORD

CONTROL UNIT

SERIAL DATA

DIGITAL INTERFACE

RANGE, BEARING. and CONTROL display
lamps (DS20 through DS34)

SPARE LAMP
RANGE VALID / BEARING VALID

indicator (DS35)

RANGE FLAG DRIVE / BEARING
FLAG DRIVE indicator (DS36)

ANT SWITCH / ANT DRIVE indicator (DS37)
ID-663 Indicator  (MI)
NO GO INDICATIONS indicators

(DS5, through DS15)
TEST SET NO, GO indicator (DS17)

Function

A six-position switch that selects digital data for display on the RANGE.
BEARING. and CONTROL display lamps.

Selects parallel range word from the navigational set to verify the range
computer. module performance and fault isolate between the converter
and receiver-transmitter.

Selects parallel bearing word from the navigational set to verify the bearing
computer module performance and fault isolate between the converter
and receiver-transmitter.

Selects the parallel control word from the navigational set to allow fault
isolation between the internal control module. the word generator
(control unit). or the digital interface module in the converter.

Selects the serial data word from the control unit to verify the performance
of the control unit or fault isolate between the control unit and digital
interface module.

Selects the serial control word from the navigational set to verify the per-
formance of the digital interface module output to the internal control
module.

Selects the serial data word from the navigational set to verify the per-
formance of the digital interface module and buffer module output to the
aircraft computer.

Displays the digital data selected by the DISPLAY SELECT switch S2.

A spare lamp which is used when one of the display lamps burns out.
Illuminates when navigational set range and bearing computers are locked

on. It is used to verify performance and fault isolate navigational set
modules.

Illuminates when navigational set flag discrete signals are received. It is
used to verify, the performance and fault isolate navigational set modules.

Displays the two antenna control signals generated in the navigational set.
Displays navigational set analog range and bearing and range flag outputs.
Displays a NO GO of a faulty navigational set module during the automatic

self test cycle.
Displays the operational readiness of the test set. Illuminates if test set

parameters are out of tolerance.

2 - 4
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Table 2-1. Test Panel Operator's Controls-Continued
Control, Indicator, or connector Function

SELF TEST HOLD/SELF TEST RELEASE A two-position switch and split indicator that places the navigational set self test
switch-indicator (DS18) rf generator in continuous operation or returns the navigational set to normal

operation.
TEST INITIATE switch-indicator (DS19) . . . . . . . . . . . . . . . . Provides a lamp test of all indicators on the test set and initiates an interruptive

self test cycle of the navigational set under test.
TEST POINT SELECTORS switches: A (S1), B (S5), Three selector switches select the AN/ARM-156 test set and navigational set test

and C (S6). points available at TEST points jacks J2 and J3 (table 6-1).
TEST POINTS Jacks (J2 and J3). . . . . . . . . . . . . . . . . . . . . . . . . . Provides test points for signals selected by TEST POINT SELECTORS switches,

A (S1), B (S5), and C (S6).
DATA VALID/AUTO indicator (DS2). . . . . . . . . . . . . . . . . . . . . . The DATA VALID section illuminates when the navigational set digital interface

word displayed is valid The AUTO section illuminates when the RADIO SET
CONTROL operation mode switch is in AUTO.

ENTER switch-indicator (DS3). . . . . . . . . . . . . . . . . . . . . . . . . . . . Permits entry of the selected program control word into the navigational set
digital interface module. Operates when RADIO SET CONTROL is set in the
AUTO position.

UPDATE/STOP switch-indicator (DS4) . . . . . . . . . . . . . . . . . . A two-position switch and split indicator that controls the computer update rate.
When in the UPDATE position, the digital interface display is updated at a 10-
Hz rate. When in the STOP position, the last valid word occurring before the
STOP command is continuously displayed.

FUNCTION SELECT switch (S3) . . . .  . . . . . . . . . . . . . . . . . . . . Three-position switch (BEARING, RANGE, and CONTROL) selects the desired
digital interface data to be displayed. The switch works in conjunction with
DISPLAY select switch S2 (DIGITAL INTERFACE position).

PROGRAM SELECT switch (S4). . . . . . . . . . . . . . . . . . . . . . . Selects one of five predetermined mode control words to simulate the navigational
set automatic mode of operation. It operates in conjunction with the ENTER
switch and when the operation mode switch on the RADIO SET CONTROL is in
AUTO.

1-REC mode, channel 77
2-T/R mode, channel 88
3-A/A mode, channel 108
4-S/T and T/R mode, channel 88
5-NO mode, channel 80 (Not a TACAN addressed word)

TACAN RF connector (J1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connects the navigational set rf output signal to the test set through RF ANTEN-
NA cable W-l.

SPO connector (54). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connects the suppression pulse output (SPO) from the navigational set BLANK-
ING OUT connector through SPO cable W-l.

TACAN AGE connector (J5) . . . . . . . . . . . . . . . . . . . . . . . . . . . Connects the AGE signals from the navigational set AGE connector through
TACAN AGE cable W-3.

CMPTR SIG connector (J6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connects inputs and outputs to and from the navigational set digital interface
module through Computer Signal cable W-4.

TACAN PWR connector (J7). . . . . . . . . . . . . . . . . . . . . . . . . . . . Connects all inputs and outputs (except for digital interface inputs and outputs to
and from the navigational set through TACAN power cable W-5

ID TONE jack (J8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Provides a test point for monitoring navigational set ID tone with a headset.
ID-387 connector (JS). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Provides inputs to a course  devion indicator (ID-387 or equivalent) to check

navigational set course width and course center alignment.
115 VAC, 400 HZ switch (S7). . . . . . . . . . . . . . . . . . . . . . . . . . . . .A circuit-breaker switch that applies input power to the test set and navigational

set.
PWR ON indicator (DS1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Illuminates when 115 vac, 400 Hz switch S7 is ON.
TTM meter (M2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Indicates time in hours test set has been in operation.
MAIN POWER connector (J10). . . . . . . . . . . . . . . . . . . . . . . . . . . Connects 115 vac, 400 Hz power to the test set through main power cable W-6.
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Table 2-2. Radio Set Control Operator’s Controls

Control. Indicator, or connector Function

E C M  W A R N  l a m p  ( D S 1 )           Indicates when electronic countermeasure signal is trying to Jam the
navigational set.

STATUS GO / NO-GO lamps (DS2) and (DS3) indicates a Go or NO-GO (fault) during navigational set self test.
BIT switch (S3) Initiates a self test sequence in the navigational set and result is displayed

by the NO/ GO GO STATUS indicators. It also illuminates the ECM
WARN and STATUS indicators when the switch is pre to test the
lamps.

VOL control (R1) Adjusts volume of beacon identity tone in navigational se:.
Operation Mode switch (S1) Selects operating mode of navigational set:

OFF-no power to navigational set REC-navigational set receives
beacon identity tone and bearing. T/R-navigational set transmits-
receives to and from beacon range. bearing, and identify tone. A / A-
navigational set transmits-receives range only to and from other aircraft.
AUTO-external computer takes control of navigational set.

MODE Switch (S4) Selects X or Y beacon and navigational set channels.
CHANnel switches (S2A and S2B) Selects any one of the 126 TACAN channels; outer wheel selects tens and

hundreds and inner wheel selects units.

(3) Connect power cable W-6 from MAIN
PWR connector J10 to 115 vac, 400 Hz, 1 phase
source.

(4)

(5)
(6)

Set front panel controls as follows:
DISPLAY SELECT
switch. . . . . . . . . . . . CONTROL UNIT
FUNCTION SELECT
switch. . . . . . . . . . . . . . . . . . RANGE
PROGRAM SELECT
switch.. . . . . . . . . . . . . . . . . . . .
Set 115 VAC, 400 HZ switch to ON.
Observe following lamps:
PWR ON.. . . . . . . . Illuminated
TEST INITIATE.. . Illuminated
TEST SET

2-5. Preliminary Operational Checks
The following procedures describe the preliminary
operational checks of the test set and control unit.
Personnel should become familiar with the
following operating procedures and the various
controls and indicators (para 2-4) before putting
the equipment into operation in order to avoid
improper operation or possible equipment damage.

a. Test Set Preliminary Operation Procedures.
The following procedures provide the operator with
the preliminary control settings and operational
checks of the test set.

(1) Set 115 VAC, 400 HZ switch to OFF.
(2) Set Radio Set Control operation mode

switch to OFF.

NO / GO. . . . . . . . . . Not illuminated
N

Other lamps that are illuminated are from
previously set positions.
(7) Press and hold TEST INITIATE switch.

Observe that all lamps are illuminated except
following :

(8)

ENTER
DATA VALID
AUTO
UPDATE / STOP
H a l f  o f  S E L F  T E S T  H O L D /
RELEASE. (The half that is illuminated
depends on previously set position.
Release TEST INITIATE switch.

NOTE
Whenever TEST INITIATE switch is
pressed and then released. a 32-second time
p e r i o d  m u s t  e l a p s e  u n t i l  s w i t c h  i s
illuminated before another test may be
initiated.
(9) Set Radio Set Control operation mode

switch t o  A U T O .  P r e s s  S E L F  T E S T
H O L D  /  R E L E A S E ;  ‘ o b s e r v e  o t h e r  hal f
illuminates.

(10) Set  DISPLAY / SELECT switch to
DIGITAL INTERFACE.

( 1 1 )  P r e s s  a n d  h o l d  T E S T  I N I T I A T E
switch. Observe that following lamps illuminate in
addition to those lamps illuminated in step 171:

(a) ENTER
(b) DATA VALID
(c) AUTO
(d) Half of the UPDATE / STOP switch.

(The half that is illuminated depends on previously
set position.) Press switch and observe that other
half illuminates.

(12) Releae TEST INITIATE switch.
(13) Insert headset into ID TONE jack J8.

2-6
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urn adio Set Control VO control clockwise.
isten for an audio tone.

) Set 115 VAC, 400 HZ switch to OFF.
b. ADIO SET CONTROL. The following

procedures  p rov ide  the  opera to r  wi th  the
preliminary operational check of the RADIO SET
CONTROL installed test set.

These checks m be made on a
control unit used in an aircraft.
(1) Set 115 VAC, 400 Z switch to ON.
( 2 )  S e t  D I S P L A Y  S E L E C T  s w i t c h  t o

CONTROL UNIT.
(3) Set Radio Set Control operation mode

switch to  fo l lowing  pos i t ions  and  observe
ISPLAY lamps:

REC . RED, T/ R, and A / A
lamps not illuminated

T / K T / R lamp illuminated
A / A A  /  A  l a m p  i l l u m i n a t e d
AUTO.. . . . .T/ R and A/ A lamps

illuminated
(4) Set Radio Set Control operation mode

switch to REC.
(5) Press and hold Radio Set Control BIT

switch, Observe that following l a m p s  a r e
illuminated:

CONTROL S / T display lamp
RADIO SET CONTROL STATUS GO
and NO-GO lamps, and ECM WARN
lamp.

(6) Release BIT switch. Observe that after
approximately 2 seconds, STATUS NO-GO and
GO lamps, and ECM WARN lamp illuminate
sequentially.

(7) Set Radio Set Control CHAN switch to
following channels and observe that corresponding
control display lamps illuminate.

Channel 1 through 9
Channels 10, 20, 30, 40, 50, 60, 70, 80,

90, 100, 110, and 120
(8) Set Radio Set Control MODE switch to Y.

Observe that Control Y display lamp illuminates.
(9) Set Radio Set Control MODE switch to

X. Observe that Control Y display lamp goes out.
(10) Insert headset into ID TONE jack J8.

Listen for an audio tone.
(11) Vary Radio Set VOL control from ex-

treme ccw position to extreme cw position. Verify
that audio tone level increases.

(12) Set 115 VAC, 400 HZ switch to OFF.

Section III. PREPARATION FOR MOVEMENT

2-6. Disassembly for Travel
a. Disconnect all cables and store them in

combination case cover.
b. Store adapter in combination case cover.
c. If test panel is rack-mounted, remove rack

and install in combination case. Care is to be taken
to ensure that test panel is inserted over pins
located inside rear wall of combination case.

d. Secure test panel to case with 16 captive
screws.

e. Replace and secure cover to combination case.

2-7. Repacking
Repacking of the equipment for shipment or
limited storage normally will be performed at a
packaging facility or by a repackaging team.
Should emergency packaging be required, select
materials from those listed in SB 38-100. Package
the equipment with the original packaging
materials. if possible.
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C H A P T E R  3

O P E R A T O R  A N D  O R G A N I Z A T I O N A L  M A I N T E N A N C E

I N S T R U C T I O N S

Sec t ion  I . PREVENTIVE MAINTENANCE CHECKS AND SERVICES

3-1.  Tools,  Test  Equipment,  and Materials
Required

The tools, test equipment, and materials required
for organizational maintenance are listed below.
Repair parts, special tools, special test equipment,
and accessories issued with or prescribed for use
with Test Set, Navigational Set, TACAN TS-
3134/ARN-103(V) at organizational level of
maintenance are listed in TM 11-6625-2595-24P.

a. Tools. Tool Kit, Electronic Equipment TK-
1 0 1 / G .

b. Test Equipment. Headset H-104/G.
c. Materials.

(1) Trichloroethane.
(2) Lint-free cloth (FSN 8305-170-5062 or

equivalent).
(3) Detergent.
(4) Soap.
(5) Paint, gray semi-gloss, color No. 26037 per

Type I Federal Standard No. 595.
(6) Small paint brush.
(7) Sandpaper, No. 000.

3-2. Painting and Refinishing Instructions
Refer to the applicable cleaning and refinishing
practices specified in TB 746-10, Field Instructions
for Painting and Preserving Electronics Command
Equipment. Remove rust or corrosion from metal
surfaces by lightly sanding them with No. 000
sandpaper. Brush two thin coats of paint, gray
semi-gloss color No. 26037, on exposed metal areas
to prevent further corrosion. Apply paint to only

those areas which have been previously painted.
Refer to SB 11-573, and AR 746-1.

3-3. General
To insure the test set is always ready for operation,
it must be inspected systematically so that defects
may be discovered and corrected before they result
in se: us  damage  or failure. The necessary
preventive maintenance checks and services to be
performed are listed in tables 3-1 and 3-2. The item
numbers indicate the sequence of and minimum
inspection required. Defects discovered during
operation of the unit will be noted for future
correction to be made as soon as the operation has
ceased. Stop operation immediately if a deficiency
is noted during operation which would damage the
equipment. Record all deficiencies together with
the corrective action taken on the applicable forms.
Instructions for performing the required checks are
identified as periodic checks in the general support
level of maintenance.

3 - 4 .  I n s t r u c t i o n s  f o r  t h e  P e r f o r m a n c e  o f
P r e v e n t i v e  M a i n t e n a n c e  C h e c k s  a n d
Services

The      listed in the tables should be checked on
        quarterly, or semiannual basis, during
periods of use and nonuse. The tables indicate
when to inspect, how to inspect, and the Reference
column lists the paragraphs or publications con-
taining additional information. If the defect cannot
be remedied the equipment will be referred to
general support level maintenance.

Table 3-1. Monthly Preventive Maintenance Checks and Services

3 - 1
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Table 3-1. Monthly Preventive Maintenance Checks and Services-Continued

Sequence Item to be Procedure -

number Inspected

(3) Switch indicator lamps illuminated during lamp
tests and AUTO mode tests

RADIO SET CONTROL a. Inspect front panel controls
b. Perform preliminary operational check and observe

following :
(1) STATUS and ECM WARN lamps illuminated

during self test
(2) Audio tone present on headset.

3 Adapter a. Inspect for cleanliness
b. Inspect connectors for cleanliness

4 Combination Case a. Inspect for cleanliness
b. Inspect for chipped paint, scratches, or corrosion

5 Test Cables inspect connectors for cleanliness

Sequence Item to be
number Inspected

1 Completeness
2  I n s t a l l a t i o n

3 Cleanliness
4 Preservation

5 Publication.

6 Spare Parts

7 Equipment Modification

Table 3-2. Quarterly Preventive Maintenance Checks and Services

Procedure Reference

Check that equipment is complete (Pare 1-14.)

Check that equipment is properly installed and connect- (Para 2-3.)
ed.
Check that equipment is clean.
Check all surfaces for evidence of fungus. Remove rust
and corrosion, and spot-paint bare spots.

(Para 3-2.)
(Para 3-2.)

Reference

(Para 2-5b.)

(Para 3-7 c.)
(Para 3-7 c.)
(Para 3-7 a.)
(Para 3-2.)
(Para 3-7 d.)

Check that all publications are complete, serviceable, DA Pam 310-4
and current.
Check all spare parts for general condition and method
of storage. There should be no evidence of overstock. an-
d all shortages must be on valid requisitions.
Check DA PAM 310-7 to determine of new applicable
modification w o r k  o r d e r s  ( M W O ’ S )  h a v e  b e e n
published All URGENT MWO’s must be incorporated
immediately. Schedule incorporation of NORMAL
MWO’s for next semiannual maintenance service.

TM 11-6625-2595-24P.

DA Pam 310-7 and TM 38-7.50

3-5. Quarterly Preventive Maintenance Checks
a n d  S e r v i c e s

m a i n t e n a n c e  c h e c k s  a n d
s e r v i c e s  o n  t h e  t e s t  s e t  a r e  r e q u i r e d  a s  p a r t  o f
o r g a n i z a t i o n a l  m a i n t e n a n c e  p r o c e d u r e s  a n d  i n
s o m e  c a s e s , e  r e p e t i t i v e  t o  t h e  m o n t h l y  c h e c k s

er iodic m o n t h l y  c h e c k s  a n d  s e r v i c e s
a r t  o f  t h e  q u a r t e r l y  p r e v e n t i v e

m a i n t e n a n c e  c h e c k s  a n d  s e r v i c e s  a n d  m u s t  b e

3-6. Semiannual Preventive Maintenance

C h e c k s  a n d  S e r v i c e s .

S e m i a n n u a l  p r e v e n t i v e  m a i n t e n a n c e  c h e c k s  a n d

s  apply  to  the  adapte r  and  tes t  cab les .  At  6
in te rva ls ,  the  adapter  and  tes t  cab les  wi l l  be

r e f e r r e d  t o  g e n e r a l  s u p p o r t  m a i n t e n a n c e  c a t e g o r y
f o r  c o n t i n u i t y  c h e c k s .

3 - 7 .  C l e a n i n g

I n s p e c t  e a c h  c o m p o n e n t  o f  t h e  t e s t  s e t  f o r
c l e a n l i n e s s .  T h e  e q u i p m e n t  s h a l l  b e  f r e e  o f  d u s t ,
d i r t ,  g r e a s e ,  a n d  f u n g u s .  C l e a n  t h e  t e s t  s e t  c o m -
p o n e n t s  a s  f o l l o w s :

W A R N I N G
T h e  f u m e s  o f  t r i c h l o r o e t h a n e  a r e  t o x i c .

P r o v i d e  t h o r o u g h  v e n t i l a t i o n  w h e n e v e r
u s e d .  D O  N O T  u s e  n e a r  a n  o p e n  f l a m e .
T r i c h l o r o e t h a n e  i s  n o t  f l a m m a b l e ,  b u t
e x p o s u r e  o f  t h e  f u m e s  t o  o p e n  f l a m e s
c o n v e r t s  t h e  f u m e s t o  h i g h l y  t o x i c ,

d a n g e r o u s  g a s e s .
a .  C o m b i n a t i o n  C a s e .  C l e a n  t h e  c o m b i n a t i o n

case  wi th  a  sof t  c lean  l in t - f ree  c lo th .  us ing  soap  or
m i l d  d e t e r g e n t  a n d  w a t e r ,  t h e n  d r y .

3 - 2
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b. Test Panel. The following procedures are
provided for cleaning the test panel.

(1) Remove dirt and dust with a lint-free
cloth, using solvent if necessary.

(2) Clean meter face gently with lint-free
cloth.

(3) Remove grease, fungus, and ground-in
dirt by using a cloth dampened (not wet) with
cleaning compound.

(4) Use a small brush to clean dirt fro
connectors.

c. Adapter. Repeat steps (1), (3), and (4) of step
b in cleaning the adapter.

d. Test Cables. Remove dirt and dust from cable
assembly connectors using a small  brush. If
necessary, use a lint-free cloth dampened with
water; then dry. Do not immerse connectors.

S e c t i o n  I I .  T R O U B L E S H O O T I N G

3-8. Troubleshooting Chart
Troubleshooting of the test set at organizational
level maintenance is based on the results observed
in paragraphs 2-5 and 3-4. Table 3-3 provides a list
o f  the  mos t  f requent malfunctions and the
corrective actions t o  b e  t a k e n .  T h e  r e p a i r

procedures for those items authorized by the
maintenance allocation chart, appendix B, are
described in section V. Any malfunction beyond the
scope of organizational level maintenance will be
referred to general support level maintenance
(chap. 6).

Table 3-3. Troubleshooting

3-9. Repairs
Repair of the test set at organizational level
maintenance consists of the repair or replacement
of control knobs and lamps on the test panel, but
not the RADIO SET CONTROL.

a. Knobs. To replace control knobs, perform
following procedures:

(1) Set control to its extreme ccw position.
(2) Remove knob by loosening setscrew at

side of knob.
(3) Place new knob in position of shaft with

points marker or pointer lined up with first control
position.

(4) Secure knob by tightening setscrew.
b. Display Lamps. To replace a display lamp,

perform following procedures :

(1) Unscrew lens covering lamp.
(2) Remove lamp.
(3) Replace new lamp and install lens.

c. Switch Indicator Lamp. To replace a switch
indicator lamp, perform following procedures:

(1) Pluck out switch indicator assembly.
(2) Remove lamp.
(3) Replace new lamp and install switch

indicator assembly.
d. Indicator Assembly Lamp. To replace an

indicator assembly lamp, perform following
procedures :

(1) Pluck out indicator assembly.
(2) Remove lamp.
(3) Replace new lamp and install indicator

lamp assembly.

3-3
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C H A P T E R  4

F U N C T I O N I N G  O F  E Q U I P M E N T

Section I. TEST SET FUNCTIONAL DESCRIPTION

4-1.  General
a. Section I is a description of the overall functioning

of the test set.
b. Section II is a functional description of the in-

dividual test set circuits.
c. Abbreviations of the signals and functions used in

this chapter are defined when first used. In addition,
abbreviations of signal terms are defined in the Gloss-
ary.

4-2.  Overall  Functioning of the Test  Set
The test set nd voltages required to
test Navigational Set, TACAN AN/ARN-103(V). The
overall purpose of the test set is to check the major
units of the navigational set and to troubleshoot and
fault isolate to the module level. Figure FO-3 is a func-
tional block diagram of the test set showing the inter-
connection with the navigational set. The test set con-
tains a control unit which can be removed to allow the
insertion of a control unit from the aircraft for testing
and troubleshooting. A bearing-distance-heading in-
dicator (BDHI) provides bearing and range coupler
checks. A test panel connector and cable provide for the
external connection and use of a deviation indicator
(ID-387) when needed.

a The test set is the source of all primary and operat-
ing voltages. The built-in power supply in the test set
provides voltages to the test set and the navigational
set. The test set supplies 115 vac, 400 Hz, 26 vac, 400 Hz,
and +28 vdc to the navigational set. The test set also
provides input power to operate the course deviation in-
dicator (ID-387) when used.

b. The signals and voltages generated by the test set

are coupled to the navigational set through the a
by interconnecting test cables. Signals and voltages
are coupled back to the test set and are
played for the test and evaluation of m
navigational set.

c. Functional input signals generated by the test set
to check out the control unit are a 1 KHz tone to simul-
ate the identity tone and a cycling of the STATUS and
ECM WARN indicators. The output signals from the
control unit are the turn oncommand (TOC), built-in
test (BIT), serial data train (SDT) which includes chan-
nel selection and modes of operation, variable control
of the identity tone, and AUTO mode discrete.

d. The functional input signal to the navigational set
receiver-transmitter from the test set is a discrete sig-
nal that activates rf sources in the self test hold condi-
tion. The output signals from the navigational set
receiver-transmitter are the AGE signals, rf output
power, suppression pulse output (SPO). The signals are
selected and displayed as fault indications or as correct
readings during test and evaluation of the receiver-
transmitter.

e. The functional input signals generated by the test
set to check out the navigational set converter are five
programmed words simulating the action of the com-
puter in requesting data commands and a clock. The
output signals from the converter are the analog range
and bearing data, TACAN interface discrete (TID),
TACAN serial data (TAD), antenna switching com-
mand (ASC), and bearing and range flag commands
(BFC and RFC). The output signals are selected and
displayed as fault indications or correct readings when
checking out the converter.

Section II. FUNCTIONAL THEORY OF OPERATION

4-3.  Primary Electrical  Power
Primary electrical power is applied to the test set from
a 115 vac, 400 Hz single phase external source through
power cable W-6. When the 115 VAC, 400 HZ switch S7
is in the ON position, the 115 vac is coupled through
MAIN PWR connector J10 to noise filter FL1, total

time meter (TTM) M2, PWR ON lamp DS1, and power
supply PS1. Overload protection is provided by the 10
ampere circuit breaker action of S7. At the same time,
115 vac is applied to TACAN PWR connector J7 and
1D-387 connector J9.

C h a n g e  1  4 - 1
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4-40 Test Set Power Supply PSI
ly generates the operating power

for the test set and navigational set. Primary
electrical power for the test set is supplied from a
103.5 to 126.5 vac, 380 to 420 Hz, single phase
external source. The input power is fed through an
electromagnetic interference (EMI) filter to two
stepdown transformers, T1 and T2. The outputs of
T1 are rectified. filtered, and regulated to produce
five dc voltages; ± 5 volts, ± 12 volts and + 28
volts. The output of T2 provides 26 vac and 10.2
vac. The ± 5 volts and ± 12 volts have overload
protection circuits and all dc lines have filters at
the outputs. An additional function provided in the
power supply is a self-test circuit that tests the
output voltages and their circuits. Figure FO-4 is a
functional block diagram of the power supply.

a. Voltage Voltage Circuit Card PS1A1. The
regulated dc outputs are provided through five
series pass voltage regulators. Each regulator has
short circuit protection and foldback current
limiting.

b. Self-Test Circuit Card PS1A2. The self-test
function is performed by applying the positive and
negative dc voltages to three separate voltage com-
parators. The 26 vac is rectified to provide a -28

vdc to be compared with the +28 vdc.  The
outputs of the comparators are connected in a wired
GM configuration and applied to a driver. The
output of the driver is the test set power supply
status signal (TSPS). The outputs of the com-
parators are normally a logic 0. The low level input
to the driver forces the output driver transistor low
thereby inhibiting the TEST SET NO / GO lamp.
When any one of the voltage inputs to a comparator
is in excess of ± 15 percent of its normal voltage,
the comparator output switches to a logic level 1.
The driver output switches to a logic 1 and the
TEST SET NO / GO lamp illuminates.

4-5. RADIO IO SET CONTROL
II. Function. All controls needed to operate the

navigational set are on the RADIO SET CON-
TROL, referred to as the control unit. The control
unit controls power and provides channel,
operating mode, and X / Y mode commands to the
navigational set, initiates the TACAN interruptive
self test cycle, displays GO or NO GO status in-
dications, and electronic countermeasure (ECM)
indications. The control unit also controls the
volume of the beacon identity tone. Figure 4-1 is a
functional block diagram of the control unit.
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Figure 4-1. Control unit functional block diagram.

b. Block Diagram Analysis. Under normal
operating conditions, the operation mode switch,
when set in any position other than OFF, connects
+ +28 vdc to the turn-on command (TOC) line,
energizing a relay in the navigational set converter
which applies all input power to the navigational

position, an external computer
rols the navigational set. When

installed in the test set, the computer actions are
by the test set.
he control unit provides channel select
ry coded decimal) and operating mode

select commands to the receiver-transmitter over a
single line. A time multiplexing scheme produces a
serial data train which conta

by the display control circuit card. The 400 Hz
clock pulses are produced by clipping the 26 vac,
400 Hz, supplied from the test set power supply,
and shifting the dc level of the resultant pulses. The
counter counts from 0 to 14 and back to 0. The
14 count bits are decoded and converted to 14
parallel bits by 14 NOR gates for coding by the
channel and operation mode switches. Then the
switch outputs and counter outputs are summed in
the output logic to produce the serial data train.
The control unit normally selects the X beacon
channels. In the Y position of the ODE switch,
the Y output from the decoding gates is connected
to the output logic circuit to change the coding of
the serial data train to make the navigational set
detect Y channels only. A flip-flop in the output
logic flips each time the 14-bit counter completes a
cycle. The flip-flop output is summed with the
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s e r i a l  d a t a  t o  a l t e r n a t e l y  p r o d u c e  1 4  s e r i a l  b i t s  o f b i t s  and  0  vdc  for  log ic  I  b i t s .  Table  4-1  descr ibes
d a t a  a n d  1 4  z e r o  b i t s .  T h e  o u t p u t  l o g i c  t h e n t h e  c o n t e n t s  a n d  u s e s  o f  t h e  s e r i a l  d a t a .
e s t a b l i s h e s  a  d c  r e f e r e n c e  o f  +  2 8  v d c  f o r  l o g i c  0

Table 4-1. Serial Data Train Contents

Channel or bit Description

Bit 1 is the sync bit. This bit is always logic 1, and provides for synchronizing the decoding logic in the
navigational set.
Bit 2 is the self test bit. This bit is logic 1 until the BIT switch is pressed. Then it becomes logic 0.
This bit is used to check the control unit operation during the self test cycle.
Bit 3 contains the X / Y mode bit. Logic 1 is Y mode; logic 0 is X mode.
Bit 4 is the A A bit. This bit tells the navigational set that the air-to-air mode has been selected.
Bit 5 is the T/R bit. When the AUTO operating mode is selected. both the A, A bit and the T/R hit
will be logic I.

Bits 6 through 9 are the units bits of the channel data and represent channels 1, 2, 4, and 8 respectively.

Bits 10 through 13 are the tens bits of the channel data and represent channels 10, 20, 40, and 80.
respectively.

Bit 14 is a spare bit position. and is always a logic 0 or + 28 vdc.

( 2 )  T h e  c o n t r o l  u n i t  p r o v i d e s  a  v i s u a l  i n -
d ica t ion  dur ing  the  in te r rup t ive  se l f  t es t  cyc le .  The
in te r rupt ive  se l f  t es t  cyc le  i s  in i t i a ted  when the  BIT
swi tch  i s  pressed .  When the  BIT swi tch  i s  pressed .
+  2 8  v d c  i s  a p p l i e d  t o  t h e  s y s t e m  m o n i t o r  s t a t u s
(SMS)  l ine  f rom the  cont ro l  un i t  to  the  nav iga t iona l
s e t .  D u r i n g  t h e  t i m e  t h e  B I T  s w i t c h  i s  p r e s s e d .  a
l o g i c  0  i s  p r e s e n t  i n  t h e  s e l f  t e s t  p o s i t i o n  o f  t h e

c o n t r o l  u n i t  s e r i a l  d a t a  t r a i n .  T h i s  a l l o w s  t h e  s e l f
t e s t  m o d u l e  i n  t h e  n a v i g a t i o n a l  s e t  t o  c h e c k  t h e
opera t ion  of  the  cont ro l  un i t .  The  +  28  vdc  on  the
S M S  l i n e  c a u s e s  t h e  n a v i g a t i o n a l  s e t  t o  e n t e r  a n
i n t e r r u p t i v e  t e s t  c y c l e . P r e s s i n g  t h e  B I T  s w i t c h
i l l u m i n a t e s  t h e  G O ,  N O - G O  S T A T U S  a n d  E C M
WARN lamps  on  the  cont ro l  un i t  to  p rov ide  a  l amp
t e s t  f e a t u r e .  W h e n  t h e  B I T  s w i t c h  i s  r e l e a s e d ,  a l l
l amps  ex t ingu ish  un t i l  e i the r  a  TACAN GO or  NO-
GO disp lay  i s  ind ica ted .  The  en t i re  in te r rup t ive  tes t

c y c l e  l a s t s  a p p r o x i m a t e l y  3 0  s e c o n d s .  D u r i n g  t h e
l a s t  1 0  s e c o n d s .  t h e  r e s u l t s .  e i t h e r  G O  o r  N O - G O ,
a r e  d i s p l a y e d  a t  t h e  c o n t r o l  u n i t .

(3)  A s imula ted  se l f  tes t  cyc le  i s  provided  by

t h e  t e s t s e q u e n c e  c o n t r o l  c i r c u i t  c a r d  w h e n
checking  the  con t ro l  un i t  wi thout  a  nav iga t iona l  se t
a t tached .  The  cont ro l  for  the  tes t  cyc le  i s  in i t i a ted
by  the  tes t  se t  and  the  s imula ted  ID Tone  i s  rou ted
t h r o u g h  r e l a y  K 1 .  T h e  r e l a y  i s  d e e n e r g i z e d  w h e n
there is no navigational set connected to the test set.

4 - 6 .  B e a r i n g  D i s t a n c e  H e a d i n g  I n d i c a t o r

( B D H I )  I D - 6 6 3 / U

T h e  I D - 6 6 3 C / U  d i s p l a y s  a n  a c c u r a t e  a n a l o g
r e a d o u t  o f  t h e  o u t p u t s  f r o m  t h e  b e a r i n g  a n d  r a n g e
couplers  in  the  nav iga t iona l  se t  conver te r  dur ing  an
in te r rupt ive  se l f  t es t .  When the  naviga t iona l  se t  i s
n o t  i n  t h e  f i x e d  r a n g e  a n d  b e a r i n g  m o d e  o f  t h e
in te r rup t ive  se l f  t es t .  the  BDHI d isp lays  the  range
and  bear ing  parameters  o f  the  cur ren t  nav iga t iona l
s e t  t e s t  i n  p r o g r e s s .

4 - 7 .  T e s t  S e q u e n c e  C o n t r o l  C i r c u i t  C a r d  A l

T h e  A 1  c i r c u i t  c a r d  c o n t a i n s  t h e  l o g i c  c i r c u i t r y
n e c e s s a r y  t o  c o n t r o l  t h e  a u t o m a t i c  f a u l t  i s o l a t i o n
t e s t  c y c l e .  T h i s  c a r d  p r o v i d e s  t h e  m e m o r y  u p d a t e
a n d  t h e  1 0  s e c o n d  d i s p l a y  e n a b l e  p u l s e  u s e d  t o
c o n t r o l  t h e  m o d u l e  f a u l t  d i s p l a y .  T h i s  c a r d  a l s o
g e n e r a t e s  t h e  1 0  m i l l i s e c o n d  ( T M G )  a n d  1  s e c o n d
( O S G )  t i m e  b a s e  s i g n a l s  u s e d  b y  t h e  s i g n a l
p r o c e s s o r  c a r d s  t o  p r o v i d e  c o n t r o l  o f  t h e  t e s t  s e l f
t e s t  s t a t u s  d i s p l a y  a n d  t h e  c y c l i n g  o f  t h e  c o n t r o l
u n i t  S T A T U S  a n d  E C M  W A R N  d i s p l a y s .  T h i s

c i rcu i t  ca rd  a l so  con ta ins  a  d r iver  fo r  the  s imula
I D  t o n e .  T h i s  s i g n a l  i s  g e n e r a t e d  f r o m  a  1  K
c l o c k  f r o m  t h e  d i s p l a y  c o n t r o l  c i r c u i t  c a r d  1 A 7 .

The  resu l t ing  s imula ted  ID tone  i s  used  to  tes t  the
VOLume control on the control unit when the
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navigational set is not connect. Figure FO-5 is a
block diagram of the circuit card.
matic Fault Isolation Sequence. The

t sequence begins when
switch is pressed and the
) signal becomes a logic 0

1. When the TEST
eased.  STI and STI

. triggering an RS flip-
flop flop which sets the counter control circuitry. One
output of the counter control is the test initiate
lamp (TIL) signal which is a logic 1 that turns the
TEST INITIATE switch indicator off during the
32 second test cycle. A second output of the counter
control is the reset (REST) signal whose level is a
logic 0 during the time the TEST INITIATE
switc is pressed a returns to a logic 1 when the
switc is released. third output of the counter
control enables th ransfer gate allowing a 1 HZ

pulse (generated from a 10 Hz input and a divide-
by-ten decade counter) to pass. This 1 Hz output of

performs two functions. One function is
time the transfer gate goes to a logic 0, a
is fired to produce an 18 microsecond

negative pulse which is the 1 second reset (OSR)
pulse. This pulse is used as a time reference in the
AGC processor circuit car . The other function of
the 1 Hz output gates a 6 second delay circuit
(generated by a divide-by-sixteen) which enables a
control gate, allowing the 1 Hz pulses to trigger the
master counter after the 16 second delay. The
master counter is a binary ivided-by-sixteen with a
decoder set to decode counts of 3, 5, and 6 on its
outputs. At the count of three, the 3 to 4 count
decoder output is a logic 0 and stays at logic 0
until the count of four, generating the 1 second gate

) which is a 1 second negative pulse used as a
time base in the signal processor cards. Also. at the
count of three. a 100 z signal is gated into the 10
millisecond gate ge rator. generating the 10
millisecond gate (TMG) which is used as a time
base in the signal processor cards. At the count of
five, the 5 second decoder output goes to a logic 0
and fires an 18 microsecond one-shot. The output
of the one-shot is an 18 microsecond negative going
pulse which generates the memory (MRY) gate
used to update the fault memory register in the
fault precedence logic circuit card. At the count of
six the 6 to 16 second decoder output is a logic 0

count of 16 is reached. The
se is the display test initiate
ntrol the module fault status

hen the master counter reaches a count
output of the 0 to 16 second decoder

resets the counter control and the 32 second test
sequence is completed -

b. Control Unit Self Test Cycle. When the BIT
switch on the control unit is pressed, the two
STATUS lamps and ECM WARN lamp on the
front panel are illuminated and the 0 to + 28 vdc
SMS signal is raised to + 28 vdc. and drops to 0
vdc when the BIT switch is released. The SMS is
converted to a transistor-transistor logic (TTL)
level and enables a binary counter when it drops to
0 vdc. The counter is clocked by the 1 Hz signal
(generated from the 10 Hz input). When the BIT
switch is released, the lamps are turned off and the
binary counter begins counting. The output is
monitored for counts of two, four, six, and eight. At
the count of two (2 seconds), + 5 vdc is applied to
the SMS line and the NO-GO STATUS lamp is
illuminated for 2 seconds. At the count of four,
+ 12 vdc is applied to the SMS line and the GO
STATUS lamp is illuminated for 2 seconds. At the
count of six. - 12 vdc is applied to the SMS line
and the ECM WARN lamp is illuminated for 2
seconds. At the count of eight, all lamps are off and
the test cycle is completed. The simulated ID tone
comes from a driver that has a I KHz input ant!
provides a simulated ID Tone (TIDD) that is
supplied to the control unit through transformer TM
and relay K1.

c. Test Set Test Status. The 100 Hz signal
(developed from the 4 MHz oscillator in the display
control circuit card) fires a retriggerable 22
microsecond one-shot. Since the one-shot is
retriggerable. the output is a logic 1, provided the
100 Hz input period does not exceed 22
milliseconds. The output of the one-shot is
NANDED with test set power supply status
(TSPS), a logic o signal from the power supply.
The resulting signal is the test set NO-GO (TSNG)
status signal. The status signal will indicate NO-GO
if either TSPS is NO-GO or the clock signal is
missing.

4-8. Fault Precedence Logic Circuit Card A2
The A2 circuit card contains the necessary circuitry
to make logical decisions as to which module of the
navigational set is malfunctioning. The inputs to
the circuit card are signal status outputs from the
four processor cards. The logical decision (which
module is at fault) is stored in an 11 bit memory
register. This data is then displayed during the 10
second display period. The circuit card also con-
tains a signal processor circuit for the navigational
set range computer clock signal.  The high
frequency clock frequency is monitored for a GO
from 12 to 14 MHz. Figure 4-2 is a functional
block diagram of the fault precedence logic circuit
card.
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Figure 4-2. Fault precedence logic circuit card functional block diagram.

a .  High  Frequency  Clock  S igna l  (HFCS)
Processor Circuit. The input high frequency clock
A (HFCA) is received by a differential line receiver
and scaled by a divide-by-ten counter. The resulting
1.1964 MHz signal is converted into a TTL level
signal to drive two decade counters which make up
a divide-by-one-hundred circuit. The output of the
divide-by-one-hundred circuit is gated by a 10
millisecond gate (T G) which occurs 19 seconds
after test initiate. The gate signal is fed into a
divide-by-ten circuit and then goes into a binary
counter whose output is monitored by a decoder for
counts 12 and 14. The output of the decoder
(HFCS) is a logic 1. The outputs of the divide-by-
one-hundred. the divide-by-ten. and the binary
counter are also controlled by the REST pulse.
When the TEST INITIATE switch is initially
pressed and released. the REST signal is a negative
going pulse which clears the divide-by-one-
hundred, the binary. and divide-by-ten counters to
zero. At this time, the counter control is also reset.
After the application of the REST pulse. the

counters are ready to count with the arrival of the
TMG signal. The counters will count during the
duration of TMG or until a count of sixteen. the
control counter control is clocked and the count is
inhibited.

b. Fault Precedence Logic. The remainder of the
circuitry contains the fault precedence logic. The
11 bit fault memory registers are updated by the
memory clock pulse (MRY) which occurs 21
seconds after test initiate. MRY is an 18
microsecond negative going pulse. The out
the register is supplied to the display drive
circuit card. The fault precedence lo
accepts the navagational set mode information an
the status output from the signal processor cards
and determines which module or modules fair to
exhibit within tolerance signals as detected by the
signal processors. The fault precedence logic circuit
card also performs the emitter coupled logic (ECL)
to TTL conversion for the bearing va
(BVC). auxiliary beating valid test (A
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4-9.  Automatic Gain Control  (AGC) Circuit
Card  A3

A3 contains the necessary circuitry to
onitor the navigational

receiver video, and the YIG tuning current. Also
set fast and slow AGC,

e buffer / converter circuitry for range
flag commands (BFC and RFC).

o provided for TACAN
. A,’ A, and Y Mode!,

select parallel bits (CSA through CSH),
aring valid (RVC and BVS), receiver
), and power supply status (PSS).
is a functional block diagram of the

a. Flag Command Converter Circuitry. The
bearing flag commands (RFC and BFC)

are 28 vdc / 0 vdc discrete signals. Both are
converted to TTL logic levels. The outputs are

command (TRDC and
translated bearing flag command

) signals which are used for the
display section and other signal processors.

b. Fast Gain Control Test (FGT) Monitoring
Circuit. The FGT input is monitored by two
voltage comparators to produce a fast gain control
status signal (FGTS) The comparators have a
threshold or - 0.7 to - 1.7 vdc. The outputs of the
Comparators are tied together to provide an OR
function to produce the FGTS signal. FGTS is in a
Go condition (logic I I when FGT is between -0.7

c. Preselector (YIG) Tuning Current (PTT)
Monitoring Circuit. The PTT input is monitored in
the same manner as FGT with the exception of the
threshold voltages. The output status signal
(PTTS) is in a GO condition (logic 1) when PTT is
within the threshold limits of -i- 1.2 and + 1.8 vdc.

d. ECL-to-TTL Conversion Circuitry. The
ECL-to-TTL converters convert the following

us and channel select control bit ECL logic to
L logic:

CSA through Channel select bits A through

Receiver status
Range valid command
Bearing valid status
Receiver-transmit mode
Air-to-air command
Y mode control bit

Self-test  command

outputs are
CAN receive

e. Composite Video Test (CVT) Monitoring
Circuitry. The CVT input is monitored for a
repetition rate of greater than 480 pps in the A / A
mode and 3840 pps in the A / G mode. The video is
indirectly amplitude monitored by a detector
preceding a rate counter. The TTL output of the
detector is divided by two to supply count input to a
divide-by-ten decade counter. The output of the
divide-by-ten clocks binary counters that  are
mechanized as a divide-by-twenty-four and divide-
by-eight. The outputs of the binary counter is
applied to a select gate which monitors the count of
CVT in either the A / A or A / G modes. In the
A / A mode, the divide-by-eight is bypassed. The
output os the select gate is applied to a control gate
that is enabled by OSG and the output represents
the CVT count for 1 second. The binary counters
are set to zero count by the REST at the start
of the test initiate cycle. The divide-by-twenty-four
counter is decoded to provide the receiver video rate
status signal (RVRS). The output RVRS is in a GO
condition (logic 1) in the A / A mode if the CVT
rate is greater than 480 pps (divide-by-two, ten.
and twenty-four), and a logic 1 in the T / R mode if,
the CVT rate is greater than 3840 pps (divide-by-
two, ten. eight, and twenty-four).

f. Slow AGC Test (SGT) Monitoring Circuitry.
The SGT input signal is fed into an operational
amplifier that is mechanized as a high impedance
voltage follower and is used to buffer the SGT
signal. The monitoring of SGT provides two
functions: provides three DC output status signal
levels and detects SGT in a hunting condition. The
three DC status level are SGAS, SGBS, and SGCS.
The hunting condition is SGHS. The SGT is ap-
plied to three comparators whose threshold voltages
are as follows:

SGAS  above -2.0 vdc
SGBS                                   below -4 .0  vdc
SGCS b e l o w  -  7 . 0  v d c

The SGT hunting function is defined as when the
SGT signal is varying with an AC component more
than 1 vpp amplitude at an approximate rate of 0.2
Hz. The SGT is fed through an AC detector which
provides an AC component riding on a DC level.
An additional DC offset voltage is also applied to
the output and both voltages are fed into a voltage
comparator. The output signal is a TTL logic level
used to clock a sampling gate. The 1 second reset
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(OSR) pulse from the test sequence control circuit
card sets the sampling gate once each second which,
in turn. gates a counter allowing it to be triggered
once each second. The output of the counter is
applied to a decoder which decodes the state of
three counts. The counter is reset at the beginning
of the test initiate cycle by the REST pulse. The
output of this processor (SGHS) is strobed 21
seconds after the test cycle begins and if the SGHS
is low, the SGT cycle is said to be hunting.
Therefore. detection of three cycles of the AC
component during a gate time of 21 seconds will
constitute an SGT hunt condition.

4-10. Signal Processor No. 2 Circuit Card A4
Circuit Card A4 contains the necessary circuitry to
process several output signals of the navigational
set range computer, power amplifier-modulator,
and frequency synthesizer. The status of these
signals i s  de te rmined  and  fed  to  the  fau l t
precedence circuit card for further determination of
a faulty module. Figure FO-7 is a functional block
diagram of the circuit card.

a. Range Computer Signals Monitoring Cir-
cuitry. The first pulse command range (FPCR)
and second pulse command (SPC) are combined
into one signal status to provide a first and second
pulse status signal (FSPS). The reason for this is
their time relationship. SPC will follow FPCR by a
definite time interval depending on the navigational
set mode. FPCR and SPC input signals are both
narrow pulses equal to or less than 1 microsecond
at ECL voltage levels. They are both buffered.
stretched to approximately 4 microseconds. and
converted to TTL levels to provide translated first
pulse command range (TFPCR) and translated
second pulse command (TSPC) signals, respec-
tively. The flip-flops and counters are reset by the
REST pulse which occurs at the beginning of the
teat initiate cycle.

(1) The converted FPCR is applied to a count
control which enables two flip-flops that form a
divide-by-four circuit. A 4 MHz reference clock.
supplied from the display control card. clocks the
output of the divide-by-four into a decade control at
a I 1-MHz rate. The output of the decade control is
applied to a counter and the mode count decoder.
The output of the counter is also applied to the
decoder. The decoder consists of three select gates
that are controlled by the navigational set mode.
The output of the decoder is fed through a transfer
gate to a 4 microsecond one-shot multivibrator. The
firing of the one-shot depends on the mode of
operation : 10 microseconds after FPCR is T / R-X
and A / A-X modes. 22 microseconds after FPCR
in A / A-Y mode. 34 microseconds after FPCR in
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T / R-Y mode. The mode logic control produces
the logic level of the input mode pulses. The one-
shot has two functions: one is to reset the count
control and inhibit the 4 MHz reference clock, the
other function is to enable the SPC detector.

(2) The converted SPC signal is applied to a
SPC detector which clocks the leading edge of the
signal into a control gate during the 4 microsecond
period the one-shot is triggered. SPC should occur
12 microseconds after FPCR in the A / A-X or
T / R-X modes, 24 microseconds after FPCR in
the A / A-Y mode. and 36 microseconds after
FPCR is the T / R-Y mode. The output of the
control gate is supplied to a binary counter directly
or through a divide-by-five counter through a
SEARCH /TRACK gate.  The control gate is
enabled by the 1 second gate (OSG). Should the
time relationship be correct, the output of the
control gate will represent the repetition rate of
both FPCR and SPC. The repetition rate of SPC
a n d  /  o r  F P C R  d e p e n d s  o n whether the
navigational set is in search or track mode. Nor-
mally the repetition rate for search is 147 Hz and
27 Hz for track. The range valid flag control
(TRFC) is a logic 1 in track and logic 0 in search,
which will enable or by-pass the divide-by-five
counter. When the navigational set is in the track
mode. the output of the control gate is coupled
directly to a binary counter via the SEARCH and
TRACK gate. The output of the counter is decoded
to produce the first and second pulse status (FSPS)
signal. With a count of 22 Hz to 36 Hz, FSPS will
be in a GO conditions with a logic 1. In the search
mode. the divide-by-five will be in series with a
binary counter via the SEARCH and TRACK gate
with TRFC being a logic 0. Ail counts monitored
by the decoder will be five times greater than in
track mode. Therefore, FSPS will be a logic 0 for a
GO condition with counts of 110 to 179 Hz. With a
count of 180 Hz, the SEARCH and TRACK
control will inhibit the control gate and stop the
counting.

b. Suppression Pulse Out (SPO) and Power
Amplifier Video (PAV) Monitoring Circuitry. The
circuitry for the PAV and SPO signals are designed
in the same manner as described in the FCSR and
SPC monitoring circuitry. Under normal con-
ditions. navigational set peak power output is 1.5 to
4.0 Kw in the T / R mode, and 1 Kw in the A / A
mode during self test. The peak power from the
navigational set is applied through TACAN RF
connector J1 to the power monitor assembly,
consisting of a coupler and a 50-ohm termination
that supplies a detected power amplifier video
(PAV) pulse to this circuit card. The navigational
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set also provides a 50 microsecond suppression
pulse output (SPO) blanking pulse through SPO
connector J4 that starts just before the transmitted
pulse pairs and single pulses. The power amplifier
video status (PAVS) output is in a GO condition
(logic 1) if the detected pulse pairs exceed 20 Hz.
are bracketed by SPO, and have an amplitude of
4.5 volts or greater (4.5 volts being an equivalent of
840 watts peak power established by the power
monitor circuitry).

c .  F r e q u e n c y G e n e r a t o r  S t a t u s (FST)
Monitoring Circuitry. The FST signal is normally a
logic 0 for a GO condition of the frequency syn-
thesizer. However, under normal conditions, FST
will have low frequency NO-GO pulses. Should this
rate exceed 1 KHz. the monitoring circuitry of FST
will provide a NO-GO to the fault precedence
circuit card for the frequency synthesizer. FST is
converted to TTL level and a logic 0 input will be
decoded to produce a logic 1 at the frequency
generator status output (FSTS) to indicate a GO
condition. Should FST contain ten or more positive
pulses during the 10 millisecond gate (TMG) time.
a NO-GO will be producted at FSTS. The NO-GO
condition will remain until another test cycle is
initiated and the counters reset by the REST pulse.

4-11. Signal Processor No. 1 Circuit Card AS
The A5 circuit card processes five output signals
from the navigational set decoder module. The card
provides six signals which are interfaced with the.
fault precedence circuit card for further processing
in determining a faulty module in the navigational
set. Figure FO-8 is a functional block diagram of
circuit card A5.

a. Fine Bearing Modulation (FBT) Monitoring
Circuitry. The FBT input signal is normally a 135
Hz sine wave with a peak-to-peak amplitude of 2
volts. The sine wave is converted to a TTL level
pulse. provided an 0.5 volt threshold is exceeded,
and fed through a control gate where it is NAN-
DED with a 1 second gate (OSG). The output of
the control gate clocks a divide-by-ten decade
counter whose output is applied to a binary
counter The outputs of the binary counter are
monitored by a decoder for a count of thirteen. The
output of the decoder will be a logic 1 during the
binary counter output count of 1 to 12, a logic 0 at
a count of thirteen. and a logic 1 at a count of
fourteen. The output is inverted to provide the fine
bearing modulation status (FBTS) signal. FBTS is
logic 0 (NO-GO) when the binary counter is at
counts one to twelve (FBT input of 0 to 129 Hz); a
logic 1 ) when at count thirteen (FBT input of
130 to z); and a logic 0 (NO-GO) at counts
above thirteen (over 140 Hz). Should the count

reach sixteen, the counter control is clocked to a set
condition to disable the control gate and inhibit
further counting.

b .  Auxi l ia ry  Reference Bursts (ART)
Monitoring Circuitry. The ART input is normally a
135 Hz ECL pulse with a 4 microsecond duration.
The ECL pulse is converted to a TTL level. The
ART monitoring circuitry functions in an identical
manner as described for FBT monitoring in a
above.

c. Course Bearing Modulation (CBT)
Monitoring Circuitry. CBT is normally a 15 Hz
sine wave with a peak-to-peak amplitude of 2 volts.
The CBT input is  converted to a TTL level
squarewave, provided an 0.5 volt threshold is
exceeded. The TTL level is NANDED and gated
by the OSG in the control gate and fed to a binary
control. The output of the decoder is course bearing
modulation status (CBTS). The output of CBTS is
a logic 0 (NO-GO) for input frequency counts of 1
through 11 Hz and a logic 1 (GO) for input
frequency counts of 12 through 17 Hz. At an
output count of 16 Hz from the binary counter, the
counter control is clocked to a set condition and
disables the control gate to inhibit the counting at a
count of 1.

d. Main Reference Bursts (MRT) Monitoring
Circuitry. The MRT input is normally a 15 Hz
ECL logic level pulse with a duration of 250
microseconds. MRT is converted to a TTL level.
The MRT monitoring circuitry functions in an
identical manner as described for CBT in c above.

e. First Pulse Valid (FPV) Monitoring Cir-
cuitry. The FPV signal is normally a 1 microsecond
negative pulse occurring at a repetition rate Of 27 Or
147 Hz in the A / A mode and 2700 Hz in the
T/ R mode. FPV is buffered and converted from
an ECL level to a TTL level. In the T / R mode,
the converted FPV signals are divided by ten before
clocking a binary counter. The output from the
binary counter is monitored by a counter control
and a decoder. The outputs of the binary counter
are combined with the output From the control
counter to obtain counts from 16 to 32. The control
counter output will be a logic 0 during counts 1 to
16 and 11 logic 1 during counts of 16 to 32. The
output of the decoder. first pulse valid status A / G
(FPVS A / G) is a logic 0 (NO-GO) for counts 1 to
23 and at count 32. Therefore. the FPVS A / G is
GO for FPV frequencies from 2400 to 3199 Hz. In
the A / A mode. the converted FPV signal is fed
through a control gate. gated by OSG. The output
from the control gate is counted by a binary counter
whose output is monitored by a counter control and
a decoder. When the binary counter reaches an
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input count of 20, its output state of four will be
detected by the decoder and the decoder output will
be low. Through an inverting action, the output of
the decoder, first pulse valid status A / A (FPSV
A / A) will go high for any count above 20 Hz.

4-12. Range and Bearing Zero Check Circuit
Card A6

Circuit card A6 contains logic circuitry necessary to
convert ECL range and bearing data to TTL and
test the self-test range and bearing indicated by the
navigational set. The navigational set self-test

module generates a ta
bearing, and this card ex
(digital computer outputs) and determines whether
the computer outputs are within preset tolerances:
Range = 0 + 0.4 nm, Bearing = 0 + 2 --4 degrees.
Circuit card A6 also verifies the ID tone frequency.
Another function of A6 is to convert the parallel
ECL digital data logic to TTL logic used in the test
set. Figure 4-3 is a functional block diagram of the
circuit card.

Figure 4-3. Range and bearingzero check circuit card functional block diagram.

a. Range Bits A through N (RBA-RBN)
Verification Circuit .  All  input RBA through
RBN are converted from ECL logic levels to TTL
levels. The outputs of the level converter are the
translated range bits A through N (TRBA-TRBN).
The outputs are applied to a range decoder where
the range bits are examined by a logic circuit to
produce the range word computer status (RWCS)
signal., The R WCS is a logic 1 in the GO condition
(0 to + 0.4 nm).

b.  Bearing Bits  A through  J  (BRA-BRJ)

Vertification Circuit. All input bits BBA through
BBJ are handled in much the same manner as were
the range bits. The only difference is that the
bearing word computer status (BWCS) output
signal is fed through a filter. The purpose of the
filter is to eliminate for 100 microseconds any
erroneous data transmitted during update of the
bearing computer register. The B WCS is a logic 1
in the GO condition (0 + 2. -4 degrees).

c .  ID  Tone  ( IDD)  Frequency Verification
Circuit. The input 1350 Hz IDD is fed through a
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signal level converter into a divide-by-ten counter
whose output is applied to a control gate. The OSG
gates the signal into another divide-by-ten counter
whose output clocks a binary counter. Two outputs
from the counter are fed into decoders. One decoder
monitors counts 12 to 14 to produce the ID Tone
status (IDD) signal. The other decoder monitors
the count 16 and applies an output to the control
gate to inhibit the counting. IDDS is in the GO
condition if the frequency is greater than 1200 Hz
and less than 1600 Hz.

4-13. Display Control Circuit Card A7
Circuit card A7 contains the logic circuitry required
to control the display multiplexer card (A8) and
process the serial data from the control unit, the
TACAN serial data train from the navigational set
digital interface module to the internal control
module. and the range, bearing, and control word
output of the digital interface module. This card
also contains five stored programs and the serial
data generator to simulate the interface data from
the ANS-36 inertial navigational computer. The 4
MHz crystal oscillator, the source of all the clocks
and the time bases used in the system, is located on
this card. Figure FO-9 is a functional block
diagram of the circuit card.

a. Master Clock Generator. A 4 MHz crystal
oscillator generates the master timing for all the
clocks used in the test set. One of the two oscillator
outputs is applied to a divide-by-four counter to
produce a 1 MHz signal. This signal is applied to a
divide-by-two flip-flop (producing 500 kHz) and
applied to a 25% duty cycle generator. The 25%
duty cycle generator produces 500 nanosecond
pulses at a 500 kHz rate. These pulses, CSC and
CSC. are provided for use by the navigational set
interface module. Another output of the divide-by-
four counter is applied to a divide-by-1000 to
produce the 1 kHz clock. The 100 Hz and 10 Hz
clocks are produced in a similar manner from two
additional divide-by-10 counters. The other 4 MHz
oscillator output is used in the signal processor No.
2 card, 1A4.

b. Control Unit Word Display Circuitry. The
serial data output (CUW) from the control unit is a
0 to + 28 vdc level pulse train that is changed to a
TTL level by a buffer / inverter. When the control
unit word is selected for display, the DCUW input
line goes to a logic 0 to enable control gate one,
which allows the CUW to be fed into the
multiplexer. The translated CUW then appears on
the translated serial data (TSDT) output from the
multiplexer and is fed into the serial data register
on the display multiplexer card. Whenever the
control unit word is selected for display, a serial
data clock (SDTC) is derived from the 26 vac 400

HZ iuput to the display control card. The 26 vac is
buffered and inverted to provide a 400 Hz TTL
pulse that is fed through control gate (2) to produce
the serial data clock (SDTC) and the serial data
register on multiplexer display card (A8). The
DCUW signal is also fed to control gate (3) to
provide the displayed serial word mode to the
display multiplexer card.

c. Serial Data Train Display Circuitry. The
serial  data train ( S D T )  o u t p u t  f r o m  t h e
navigational set interface module is a 0 to 28 vdc
level pulse train that is changed to a TTL level by a
buffer / inverter. When the serial data word is
selected for display, the DSDT input line goes to a
logic 0 to enable control gate four and SDT is fed
in to a multiplexer and appears on the translated
serial data (TSDT) output. The TSDT is then fed
into the serial data register on display multiplexer
card A8. The clock for the register is the same as
described in b above. DSDT is also gated by
control gate three to provide the display serial word
mode (DSWM) signal to the display multiplexer
card.

d. Display Memory Circuitry. When the control
unit word or serial data train is being displayed, the
memory display control card generates a display
(DMRY) parallel transfer signal by monitoring the
position of the serial word in the serial to parallel
register in the display multiplexer circuit card. The
monitoring of the position is through SYNC A, B,
and C (SYA-SYC) output signals from the register.
These signals correspond to bits 1, 13 and 14. The
bits are fed through the word location detector.
When the 14th bit is detected, indicating that word
is in the register. the 320 microsecond one-shot gate
generator is fired enabling control gate five to
provide the DMRY input to the register and allow
the transfer of the data into the memory register in
the display multiplexer card. When the display
control card is operating in the digital interface
mode, control gate six on the input to the 320
microsecond one-shot transfers the triggering of the
one-shot to the output of the state 14 decoder so
that DMRY occurs just after each shift of the
computer word.

e. TACAN to Computer Data Circuitry. Under
normal operating conditions, range. bearing, and
control word data is reques ted  f rom the
navigational set by the computer. However. during
testing of the navigational set, the test set generates
the data request line signals. provides the clocks,
and displays the received information. For
example. if the range word is to be displayed on the
test set. the DISPLAY SELECT switch is set in the
D I G I T A L  I N T E R F A C E  p o s i t i o n  a n d  t h e
FUNCTION S E L E C T  s w i t c h  i s  s e t  i n  t h e
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RANGE position. For display of the digital in-
terface bearing or control word, the FUNCTION
SELECT switch would be set in the appropriate
position.

f. Serial Data Request Line Circuitry. The serial
data request lines SDRA and SDRB are initially at
logic 0. To request the navigational set for com-
puter data, one or both of the DRA or DRB lines is
forced high and gated through control gate by a 10
Hz clock. The coding of the DRA and DRB lines is
as fo1lows:

DRA D R B
Control 0 1
Bearing 1 0
Range 1 1

After the appropriate data is requested and is valid,
the test set receives a logic 1 on DTV which causes
the lamp driver for the DATA VALID lamp to
illuminate the lamp. The DTV signal also enables
control gate eight to allow the 4 MHz to pass
through the two, divide-by-two counters and the
sync duty cycle generator to produce the input shift
clock (ISC). The ISC signal clocks the interface
register in the navigational set. The ISC is also
selected by control gate two and shifts the input
data into the serial data register on the display
multiplexer card. The ISC signal is counted and a
reset signal is developed by the decoder after 14
ISC clock pulses. This reset signal resets the data
word sync control logic and the data transfer cycle

is complete. This cycle repeats itself ten times a
second unless the display update hold (DUH)
signal is low causing control gate nine to inhibit the
10 Hz clock from reaching the data word sync
control logic. The output of the decoder also
triggers the 320 microsecond gate generator which
produced DMRY after the 14th pulse count.
During the operation of the test set in the digital
interface mode, the serial data output of the
TACAN interface (TAD) is applied to the TSDT
output of this card by the action of control gate ten
and the multiplexer.

g. Programmed Control Word (PRGA Through
PRGE). The programmed control word, which
simulates computer control of the navigational set
is stored in a register. The register is a parallel load,
serial shift configuration with discrete input signals
(PRGA through PRGE) controlling the parallel
data. The inputs are a logic 0 when selected by the
PROGRAM SELECT switch. Programs 1 through
4 contain valid addresses and position 5 contains an
invalid address. The input to the register must be a
logic 0 when parallel loading, and a logic 1 when
serial shifting. The register will serial shift on the
positive leading edge of the CLK input. The clock
for the program register is either a 500 K
KHz, with a 25% duty cycle. The following is the
program selection logic for the control word.

‘IO enter a programmed control word into the
navigational set from the test set, the control unit is
set to the AUTO mode, PROGRAM SELECT is
set in position 1 to 5, and the ENTER switch on
the test set is pressed and then released. The AUTO
mode is required because the digital interface
module will reject all computer address words in all
modes except AUTO. With the ENTER switch
pressed. the switch enter (SENT) discrete input is
logic 0. and SENT a logic 1. This condition sets the
RS flip-flop. used as a bounceless switch, to apply a
clock to the clock control and enable the program
register. The clock control output allows the clock

counter control to be clocked by a 1 MHz. 25%
duty clock that enables the clocking of a decade
counter at a rate of 500 KHz through clock control
gate eleven. Transfer of the clock through the gates
is from the set condition of the counter control and
divide-by-two counter. The clock for the decade
counter also clocks the program register which is
now in the SHIFT state. At the count of four the
divide-by-two is clocked and the count continues at
a 2.50 kHz rate until at a second count of eight, the
output of the counter control is activated and the
count is stopped until the ENTER switch is pressed
again. The output of the register is the input data
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rat circuitry has a
de clock frequency

is to provide the data input
command 4 (IDC) signal.

ay ultiplexer Circuit Card A8
Circuit card A8 contains the necessary circuitry to
select and display the desired parallel digital data
on the front panel of the test set. These include the
range word, bearing word, and the parallel control

control module 1. This card also contains a 16 bit
serial-to-parallel register which transfers all
TACAN serial data into the 15 bit display memory
register. This serial data includes interface module
output data (range, bearing, and control word) to
the AN / ASN-86, the interface output control
word to the internal control module, and the output
control word from the control unit. Figure 4-4 is a
functional block diagram of the circuit card.

word (output of the navigational set internal

Figure 4-4. Display multiplexer circuit card functional block diagram.
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a. Parallel Range Word. The logic gates for the
14 bits of parallel range word (TRBA-TRBN)
form an OR configuration with the parallel bearing
and control word logic gates. When the DISPLAY
SELECT switch is set in the RANGE position, a
logic 0 discrete signal (DRWM) loads the range
data into the 15 bit memory register. The register is
continuously clocked by a logic 0 on the DMRY
line.

b. Parallel Bearing Word. The logic gates for the
11 bits of parallel bearing word (TBBA-TBBK)
form an OR configuration with the range and
control word logic gates. When the DISPLAY
SELECT switch is set in the BEARING position, a
logic 0 discrete signal (DBWM) loads the data into
the 15 bit memory register. The register is con-
tinuously clocked by a logic 0 on the DMRY line.

c. Parallel Control Word. The logic gates for the
13 bits of parallel control word (TSTC, TAAC,
TRTM, TREC, TYYC, and TCSA-TCSH) form
an OR configuration with the parallel range and
bearing logic dates. When the DISPLAY SELECT
switch is set in the CONTROL WORD position, a
logic 0 discrete signal (DCWM) loads the date into
the 1.5 bit memory register. The register is con-
tinuously clocked by a logic 0 on the DMRY line.

d. Serial Control Word. The serial control word
input (TSDT) and the serial data clock (SDTC).
generated in and controlled by the display control
circuit card, are transferred into the serial-to-
parallel register at clock rates of 400 Hz and 1
MHz. The data consists of a control word used by
the navigational set internally and the control word
sent to the computer. The serial-to-parallel register

is updated at a 10 Hz rate for the computer data
and at 14.2 Hz rate for the internal navigational set
data. The output of the register is fed into the data
bit transfer logic gates that form an OP -on-
figuration. Since the format and frequency of the
serial word is different, two gate control signals are
required to load the data into the 15 bit memory
register. When the DISPLAY SELECT switch is
set in the CONTROL UNIT or SERIAL DATA
positions, a logic 0 on discrete signal (DSWM)
loads the navigational set internal data into the
memory register. When the DISPLAY SELECT
switch is in the DIGITAL INTERFACE position,
a logic 0 on discrete signal (DIM) loads the
navigational set output to computer data into the
memory register. The logic gate input from the
serial-to-parallel register is arranged so that the
data bit transfer location is consistent with the
allocated bit position in the memory register. Three
outputs, SYNC A, B, and C (SYA-SYC) from the
serial-to-parallel register are fed back to the display
control circuit card and generate the memory clock
(DMRY) which is used to clock the SDT, control
unit word (CUW), and computer word into the 15
bit memory register into the display driver circuits
in the display drive No. 1 circuit card.

Q-IS. Display Drive No. 1 Circuit Card A9
Circuit card A9 provides lamp drivers for the 15 bit
display lamps, DATA VALID and AUTO lamps,
ANT SWITCH, and ANT DRIVE lamps. The
circuit card also provides for a function test of all
the lamp drivers and the lamps on the front panel
driven by the card. Figure 4-5 is a function block
diagram of circuit card A9.
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Figure 4-5. Display drive No. I circuit card functional block diagram.
a. 15 BIT Display Lamps. A 1 logic 0 input to module (TID) is a logic 0. The signal is processed

any one of the 15 BIT display lamp circuits (TDA in the same manner as in a above. The output
through TDO) provides a logic 1 output to the signal (LTID) illuminates the AUTO lamp.
associated driver. The output driver transistor is d. ANT DRIVE Lamp. The input signal (ASD)
saturated to provide the drive signal (LDA through is a 0 to + 28 vdc logic signal. When the input is 0
LDO) to illuminate the display lamp on the front vdc, the signal is converted to a logic 0, the low level
panel. input is applied to a gate to produce a high level

b. DATA VALID Lamp. The input data valid output to force the driver to saturation and
signal (TDTV) is a logic 0. The signal is processed illuminate the lamp. When the input signal is + 28
in the same manner as described in a above. The vdc. the driver is cut off and the lamp is turned off.
output signal from the driver (LDTV) illuminates e.  ANT SWITCH Lamp. The input signal
the DATA VALID lamp. (ASC) is either open or + 28 vdc. A high input

c. AUTO Lamp. When in the AUTO mode of (+ 28 vdc) is converted to a logic 0 and applied
operation. the input signal from the interfcce through a gate. The output is a logic 1 which forces
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the driver to saturation and illuminates the lamp.
When the input is low or open, the drivers are shut
off and the lamp is turned off.

f .  Lamp Test.  When the TEST INITIATE
switch is pressed and held, a ground is applied to
the lamp A self-test (LAST) signal. A logic 0 input
signal is then applied to all the gates. The high
output of the gates drives the output driver tran-
sistors to saturation, therby illuminating all the
lamps associated with circuit card A9.

g. Lamp Turn-On Current. A continuous 3 ma
of current is applied to each of the display lamps to
prevent damage to the lamps from suddent current
surges when lamps are turned on.

4-16. Display Drive No. 2 Circuit Card A10
Circuit card A 10 provides lamp drivers for the 11
module fault lamps, TEST SET NO-GO lamp,
TEST INITIATE lamp, RANGE VALID lamp,
B E A R I N G  V A L I D  l a m p ,  R A N G E  F L A G
DRIVE lamp, and the BEARING FLAG DRIVE
lamp. A lamp test function is also provided for on
the circuit card to test all the lamp drivers and the
lamps. Figure 4-6 is a functional block diagram of
the circuit card.

Figure 4-6. Display drive No. 2 circuit card A10 functional
block diagram.
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a. 11 BIT Module Fault Display Lamps. A logic
0 input to any one of the module fault display
circuits is inverted and ANDed with a 10-second
display time (DTI) gate, originating in the test
sequence circuit card (A1) to provide an output
logic 1 to the associated lamp driver. The output
driver transistor is saturated to provide an output
signal that illuminates the display lamp on the front
panel.

b .  T E S T  S E T  N O - G O .  R A N G E  a n d
BEARING VALID, and RANGE BEARING
FLAG DRIVE Lamps. If any one of the input
signals is a logic 0. the signal provides a logic 1
output that causes the associated driver to saturate
to illuminate the lamp on the front panel.

c. TEST INITIATE Switch Lamp. When the
TEST INITIATE is pressed, a logic 0 input to
lamp B self test (LBST) provides a logic 1 input to
all lamp drivers. The driver is saturated and all
lamps in the switch are illuminated. As long as the
switch is pressed, LBST input is grounded. When
the TEST INITIATE switch is released, test
initiate lamp (TIL) is a logic 1 for 32 seconds and
the  TEST INITIATE swi tch  l amps  a re  no t
illuminated for this period. A 3 ma of current is
applied to the lamps to prevent sudden surges from
damaging the lamps when they are illumineted.
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C H A P T E R  5

D I R E C T  S U P P O R T  M A I N T E N A N C E  I N S T R U C T I O N S

NOTE
No direct support maintenance is required for the test set.
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C H A P T E R  6

G E N E R A L  S U P P O R T  M A I N T E N A N C E  I N S T R U C T I O N S

Section I. GENERAL SUPPORT TROUBLESHOOTING

6-1. Scope
This chapter contains i n s t r u c t i o n s  f o r
troubleshooting, inspection, and performance
verification of the  t es t set. Removal and
replacement of assemblies. plug-in circuit cards,
and specific component parts  are included.

aintenance functions beyond the scope of general
support level maintenance shall be referred to depot
level maintenance.

a. Voltage and Resistance Measurements.
(1) Voltage Measurements. This equipment is

transistorized. When measuring voltages, use tape
or sleeving (spaghetti) to insulate the entire test
probe except for the extreme tip. A momentary
short circuit can damage one or more transistors.
Use the same or equivalent test equipment specified
in the test procedure.

(2)  Resistance Measurement. Make
resistance measurements in this equipment as
directed in the troubleshooting procedures. Use the
ohmmeter range specified; otherwise the reading
will be inaccurate.

CAUTION
Before using an ohmmeter to test tran-
sistors or transistor circuits, check the
open-circuit voltage across the ohmmeter
test leads. Do not use the ohmmeter if the
open-circuit voltage exceeds 1.5 volts. Also
since the Rx1 range normally connects the
ohmmeter internal battery directly across
the test leads, the comparatively high
current (50 ma or morel may damage the
transistor under test. As a general rule it is
not recommended that the Rx1 range of an
ohmmeter be used when testing low power
transistors. Make resistance measurements
in th i s  equ ipment  on ly  as directed.
otherwise indications obtained may be
inaccurate.

b. Waveform Analysis. Many of the circuits in
the test set use signals that are difficult or im-
possible to analyze with a voltmeter. For these
circuits, the use of an oscilloscope or frequency
counter is specified. The oscilloscope or frequency
counter display is used as the indication of circuit

operation. Resistance measurements may be
required to support the waveform observed.

c.  Test  Points.  Test  points u s e d  o n  t h i s
equipment consist mainly of a test point board or
connections on the test panel. Other test points are
connector pins on the circuit cards and are iden-
tified on the schematics or parts location diagrams.
Tables 6-1 through 6-3 list the signals available at
test points on circuit cards, test point strips, and
front panel connectors.

d. Intermittent Troubles. In all of the tests, the
possibility of intermittent troubles should not be
overlooked. If present, this type of trouble often
may be made to appear by tapping or jarring the
equipment. Make a visual inspection of the wiring
and connections to the units of the navigationat set.
Minute cracks in printed circuit boards can cause
intermittent operation. A magnifying glass is often
helpful in locating defects in printed boards.
Continuity measurements of printed conductors
may be made using the same technique originally
used on hidden conventional wiring; observe ohm-
meter precautions discussed in a above.

e. Resistor and Capacitor Color Code Diagram.
The resistor and capacitor color code diagram (fig..
FO-1) is provided to aid maintenance personnel in
determining the value, voltage rating, and tolerance
of resistors and capacitors.

Table 6-1. Navigational Set Signal Locations on Test Panel
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Table 6-1. Navigational Set Signal Locations on Test Panel-Continued

Table 6-2. Test Signal Locations on Test Panel
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Table 6-2. Test Set Signal Locations on ions on Test Panel-Continued Table 6-3. Test Set Signal Locations on Chassis Assembly
- C o n t i n u e d

Table 6-3. Test Set Signal Locations on Chassis Assembly

6 - 2 .  T o o l s  a n d  T e s t  E q u i p m e n t  R e q u i r e d

A l l  t h e  e q u i p m e n t  r e q u i r e d  f o r  g e n e r a l  s u p p o r t
m a i n t e n a n c e  o f  t h e  t e s t  s e t ,  a s  a u t h o r i z e d  b y  t h e
M a i n t e n a n c e  A l l o c a t i o n  C h a r t ,  A p p e n d i x  B ,  i s
listed below :

a .  T o o l s .

6 - 3 .  G e n e r a l

T h e  g e n e r a l  s u p p o r t  t r o u b l e s h o o t i n g  p r o c e d u r e s  i n
t h i s  s e c t i o n  s u p p l e m e n t  t h o s e  p r o c e d u r e s  i n  t h e
o r g a n i z a t i o n a l  l e v e l  m a i n t e n a n c e  c h a p t e r  i n  t h i s
m a n u a l ,  c h a p t e r  3 . S y s t e m a t i c  t r o u b l e s h o o t i n g
b e g i n s  w i t h  t h e  s e c t i o n a l i z a t i o n  c h e c k s  w h e r e  t h e
f a u l t  i s  t r a c e d  t o  a  m a j o r  u n i t  o f  t h e  t e s t  s e t ;  t e s t
pane l ,  adap te r ,  o r  t es t  cab le .  Troubleshoot ing  a t  the

6 - 3
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general support level uses those procedures which
localize and isolate the malfunction to an assembly,
plug-in circuit card, or a specific component.

a. Sectionalization. The operational tests and
associated preventive maintenance tab les  in
chapter 3 provide tests for sectionalizing a fault to a
major unit of the test set.

b. Localization. After the trouble has been
sectionalized. the malfunction is then localized
through visual inspection, continuity checks, or
through the electrical tests provided in section V.

c. Isolation. The isolation of a malfunction in the
adapter or a test cable consists of tracing the
trouble to a faulty connector or a broken wire.
Isolation of a malfunction in the test panel consists
of checking input and output voltages and signals
and isolating the problem to an assembly or plug-in
circuit card.

6-4. Adapter Troubleshooting
The troubleshooting of the adapter consists of
visual inspection and continuity checks.  The
following procedures are also performed as part of
the semi-annual periodic check referred to the
genera1 support m a i n t e n a n c e  l e v e l  f r o m
organizational maintenance.

a.  Visual Inspection.  Visually inspect the
adapter for broken connectors or bent pins. If any
defects are found. refer the unit to depot level
maintenance.

b. Continuity Checks. Refer to figure FO-10 and
perform continuity chec s on the adapter as
follows :

(1) Set ohmmeter to Rx1 scale.
(2) Observe a reading of 2 ohms or less at each

check.
(3) If correct readings are not obtained, refer

adapter to depot level maintenance.

6-5. Test Set Cables Troubleshooting
The troubleshooting of the test set cable assemblies
consists of visual inspections and continuity checks.
The following procedures are also performed as
part of the semiannual periodic check referred to
general support maintenance from organizational
maintenance.

a. Visual Inspection. Visually inspect the cables
for broken connectors, pins, frayed wiring, or worn
insulation. If any defects are found, refer the faulty
cable to depot level maintenance.

b. Continuity Checks. Refer to table 6-4 and
perform continuity checks on cables as follows:

(1) Set ohmmeter to Rx1 range.
(2) Observe a reading of less than 2 ohms or

1ess at each check.
(3) If correct readings are not obtained, refer

cable to depot level maintenance.

Table 6-4. Test Set Cables Resistance Chart
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Table 6-4.  Test Set Cables Resistance Chart-Continued
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Table 6-4. Teat Set Cables Resistance Chart-Continued
Computer Signal Cable W-4

6 - 6 .  T e s t  P a n e l  T r o u b l e s h o o t i n g
The troubleshooting procedures for the test panel are
based on the results of the electrical tests performed in
section V. The procedures listed in 6-6 c through 6-6 ae
are in the same sequential order as the electrica! test
procedures and provide step-by-step troubleshooting of
each functional test not meeting performance stand-
ards. Where more than one test is necessary, the items
are subdivided into substeps in order to isolate a mal-
function to an assembly or circuit card. To facilitate

the location of a malfunction, an interconnect wiring
diagram (fig. FO-2), and parts location illustrations
(figs. 6-1 through 63) are provided. Signal and voltage
waveforms are included in the troubleshooting charts.
If normal reading is obtained during first step of
troubleshooting procedure and no fault is apparent,
return to beginning of applicable electrical test pro-
cedure (para 6-12) and repeat electrical tests. If trouble
cannot be located using troubleshooting procedures,
refer test set to depot level maintenance. Removal and

6 - 6  c h a n g e  1
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Figure 6-1. Test panel parts location (top view).

C h a n g e  1  6 - 7
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Figure 6-2. Test panel with power supply removed.

6 - 8  C h a n g e  1
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6-9

Figure 6-3. Test panel parts location (bottom view).

a. Bench Test Setup. The bench test setup of the
test panel is shown in figure 6-4.
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Figure 6-4. Test set bench test setup.

b. Initial Test Panel Control Settings. Prior to
performing troubleshooting of the test panel set the
controls on the test panel as follows:

(1) Front Panel :
115 VAC 400 HZ-ON
DISPLAY SELECT-DIGITAL

INTERFACE
FUNCTION SELECT-CONTROL
PROGRAM SELECT- l
T E S T  P O I N T  S E L E C T O R

B-l
C-l

(2) RADIO SET CONTROL
C A H N - 1
MODE--X
Operation mode-AUTO

WARNING
Death or serious injury may result from
electrical hazards when measuring the 115
VAC during troubleshooting, unless proper
safety measures are observed. 115 VAC at
700 volt  amps are present  when the
equipment is energized.

CAUTION
Whenever a circuit card is removed or a
test cable disconnected, set the 115 VAC,
400  HZ swi tch  to  OFF.  Damage  to
equipment can occur.

CAUTION
Remove input signals to TEST POINTS
connectors after each test  and before
changing T E S T  P O I N T  S E L E C T O R
switches. Damage to equipment can occur.

6-10
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Section II. MAINTENANCE OF TEST PANEL

6-7. General
vers the repair procedures of the test
neral support level of maintenance.

The repairs consist of the removal and replacement
of assemblies and plug-in circuit ca rds  a s

ized by the Maintenance llocation Chart.
6-8. Removal Procedures

The following procedures apply to the removal of
mblies and plug-in circuit cards in the tent set.

or location of components refer to figures 6-1 and
6-2.

a. Test Panel. For removal of the test panel
from the combination case, refer to paragraph 2-
3 b (1) through (4).

b. Plug-In Circuit Cards 1A1 Through 1A10.
(1) Remove test panel from combination case.
(2) Lift extractors on circuit card.
(3) Pull circuit card up and out from test

panel.
b. Power Supply 1PS1.

(1) Set test panel on its side with power supply
facing away from operator.

(2) Disconnect connector P1 (fig. 6-1).
(3) Remove eight screws and attaching

hardware securing power supply to chassis.
(4) Lift power supply out from the test panel.

d. Coupler Filter 1FL2.
(1) Set test panel on its side with coupler filter

facing away from bench.
(2) Disconnect two cables.
(3) Remove four screws securing coupler f filter

to mounting bracket.
(4) Pull coupler out from front panel and up

out from test panel.
e. Bearing Distance Heading Indicator ID-

6 6 3 C / U .
(1) Disconnect connector P2 (fig. 6-1).
(2) Remove four screws and attaching hard-

ware securing indicator to front panel.
(3) Remove three screws and attaching

hard ware securing indicator mounting bracket to
chassis.

(4) Lift indicator and bracket out from test

(5) Loosen bracket screw securing bracket
around indicator.

(6) Slide indicator out from bracket.
f. Control Unit.

(1) Loosen four captive screws securing
RADIO SET CONTROL to front panel.

(2) Pull control unit out from front panel.

6-9. Replacement Procedures
The following procedures apply to the replacement
of assemblies and plug-in circuit cards removed
from the test set.

a. Control Unit.
(1) Insert control unit in aperture on front

panel.
(2 )  Secure  RADIO SET CONTROL by

tightening four captive screws.
b. Bearing Distance Heading Indicator ID-

6 6 3 C / U .
(1) Slide bracket assembly over indicator.
(2) Secure indicator to front pane! with four

screws and attaching hardware.
(3) Secure indicator bracket to chassis with

three screws and attaching hardware.
(4) Tighten screw securing bracket around

indicator.
(5) Reconnect connector P2.

c. Coupler Filter 1FL2.
(1) Install coupler filter in position with

TACAN RF connector J1 inserted through front
panel.

(2) Secure coupler filter to mounting bracket
with four screws.

(3) Reconnect two cables.
d. Power Supply 1PS1.

(1) Place power supply in position and secure
to chassis with eight screws.

(2) Reconnect connector P1.
e. Plug-In Circuit Cards 1A1 Through 1A10.

(1) Insert circuit card in position in card rack.
(2) Secure by closing extractors.
(3) Replace test panel in combination case.

f. Test Panel. For replacement of test panel in
combination case, refer to paragraph 2-6.
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Section III. GENERAL SUPPORT TESTING PROCEDURES

6-10. General
a. Testing procedures are prepared for use by

Signal Field Maintenance Shops and Signal Service.
Organizations responsible for general support
maintenance of electronic equipment to determine
acceptability of the repaired equipment, These
procedures establish specific requirements that
repaired equipment must meet before it is returned
to the using organization.

b. Comply with the instructions preceding each
chart before proceeding to the chart. Perform each
step in sequence. Do not vary the sequence. For
each step, perform all the actions required in the
Control settings columns; then perform each
specific test procedure and verify it against its
performance standard.

c. If any defects are noted durin
spections, repairs will be made within the
capabilities of general support level maintenance.
Any defects beyond the scope of general support
maintenance will be referred to depot maintenance.

d. If any of the functional tests fail to meet
performance standard requirements. refer to the
troubleshooting procedures in section II. The
troubleshooting procedures are listed in the same
sequential order as the electrical tests in this sec-
tion.

e. Test equipment required is listed preceding
the electrical test procedures.

6-68
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Figure 6-6. Test Setup with function generator or pulse generator.
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Figure 6-7. Test Setup for power amplifier and suppression pulse test.
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6-72

Figure 6-8.            Waveforms.



TM 11-6625-2595-14

Figure 6-3           Waveforms.
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6-11. Test Panel Physical Tests and Inspectionrformance standards
n the assumption th
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6-12. Test Panel Electrical Tests
ls Required.

BNC T connector.
BNC T-50 0 connector.
Conhex BNC connector.
Headset.
Counter.

b. Teat Connections and Conditions. Remove
the test panel from the combination case (para 2-
3 b (1) through (4)). Connect the equipment as
shown in figures 6-6 and 6-7.

CAUTION
Remove TEST POINTS input signal after
e a c h  t e s t  a n d  b e f o r e  m o v i n g  T E S T
POINTS selector switch or damage to the
Test Set will result.

6 - 7 6
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A P P E N D I X  A

R E F E R E N C E S

Following is a list of references available to the user of the Test Set Navigational Set,
TACAN TS-3134/ARN-103.

DA Pam 310-4

DA Pam 310-7

Military Publications: Index of Technical Manuals,  Technical
Bulletins, Supply Manuals (Types 7, 8, and 9), Supply Bulletins
and Lubrication Orders.

Military Publications: US Army Equipment Index of Modification
Work Orders.

SB38-100

TB746-10

TM 38-750
TM 11-6625-23595-24P

TM 740-90-1
TM 750-244-2

Painting and Preservation Supplies Available for Field Use for Elec-
tronics Command Equipment.

Preservation, Packaging, Packing and Marking Materials, Supplies and
Equipment Used by the Army.

Field Instructions for Painting and Preserving Electronics Command
Equipment.

The Army Maintenance Management System (TAMMS).
Organizational, Direct Support, and General Support Maintenance

Repair Parts and Special Tools List (including Depot Maintenance
Repair Parts and Special Tools) for Test Set, Navigational Set,
TACAN TS-3134/ARN-103.

Administrative Storage of Equipment.
Procedures for Destruction of Electronics Materiel to Prevent Enemy

Use (Electronics Command).

A-1
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A P P E N D I X  B

M A I N T E N A N C E  A L L O C A T I O N

Section I .  INTRODUCTION

B-l.  General
This appendix provides a summary of the main-
tenance operations covered in the equipment
literature. It authorizes categories of maintenance
for specific maintenance functions on repairable
items and components and the tools and equipment
required to perform each function. This appendix
may be used as an aid in planning maintenance
operations.

B-2. Maintenance Functions
Maintenance functions will be limited to and de-
fined as follows:

a. Inspect. To determine the serviceability of an
item by comparing its physical,  mechanical,
and/or electrical characteristics with established
standards through examination.

b. Test. To verify serviceability and to detect
incipient failure of measuring the mechanical or
electrical characteristics of an item and comparing
those characteristics with prescribed standards.

c. Service. Operations required periodically to
keep an item in proper operating condition, i.e., to
clean, preserve, drain, paint, or to replenish
fuel/lubricants/hydraulic fluids or compressed
air supplies.

d. Adjust. Maintain within prescribed limits by
bringing into proper or exact position, or by setting
the operating characteristics to the specified
parameters.

e. Align. To adjust specified variable elements
of an item to about optimum or desired per-
formance.

f. Calibrate. To determine and cause correc-
tions to be made or to be adjusted on instruments or
test measuring and diagnostic equipment used to
precision measurement. Consists of the comparison
of two instruments, one of which is a certified
standard of known accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument
being compared.

g. Install. The act of emplacing, seating, or
fixing into position an item, part, module (com-
ponent or assembly) in a manner to allow the
proper functioning of the equipment/system.

h. Replace. The act of substituting a serviceable

like-type part, subassembly, module (component or
assembly) in a manner to allow the proper func-
tioning of an equipment-system.

i .  Repair .  The application of maintenance
services (inspect, test, service, adjust, align,
calibrate, replace) or other maintenance actions
(welding, grinding, riveting, straightening, facing,
remachining, Or resurfacing) to restore serv-
iceability to an item by correcting specific damage,
fault, malfunction, or failure in a part,
subassembly, module/component/assembly, end
item or system.

j. Overhaul. That maintenance effort  (serv-
ice/action) necessary to restore an item to a
completely serviceable/operational condition as
presc r ibed  by  main tenance  s t andards  (e .g . ,
DMWR) in pertinent technical &manuals. Overhaul
is normally the highest degree of maintenance
performed by the Army. Overhaul does not nor-
mally return an item to like-new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable
equipment to a like-new condition in accordance
with original manufacturing standards. Rebuild is
the highest degree of materiel maintenance applied
to Army equipment. The rebuild operation includes
the act of returning to zero those age measurements
(hours, miles, etc.) considered in classifying Army
equipment/components.

l. Symbols. The uppercase letter placed in the
appropriate column indicates the lowest level at
which that particular maintenance function is to be
performed.

B-3. Explanation of Format
a. Group Number. Column 1 l ists  group

numbers, the purpose of which is to snatch com-
ponents, assemblies, subassemblies and modules
with the next higher assembly.

b. Functional Group. Column 2 lists the next
higher assembly group and the item names of
components,  assemblies,  subassemblies and
modules within the group for which maintenance is
authorized.

c. Maintenance Functions. Column 3 lists the
twelve maintenance functions defined in B-2 above.

B-1
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Each maintenance function required for an item is
specified by the symbol among those listed in d
below which indicates the level responsible for the
required maintenance. Under this symbol is listed
an appropriate work measurement time value
determined as indicated in e below.

d. Use of Symbols. The following symbols are
used to prescribe work function responsibility :

C Operator/crew
() Organization
F Direct support
II General support
D Depot

e. Work Measurement Time. The active repair
time required to perform the maintenance function
is included directly below the symbol identifying
the category of maintenance. The skill levels used
to obtain the measurement times approximate those
found in typical TOE units. Active repair time is
the average aggregate time required to restore an
item (subassembly, assembly. component. module,
end item or system) to a serviceable condition
under typical field operating conditions. This time
includes preparation t ime. fault  isolation/
diagnostic time, and QA/QC time in addition to
the time required to perform specific maintenance

functions identified for the tasks authorized in the
maintenance allocation chart. This time is ex-
pressed in man-hours and carried to one decimal
place (tenths of hours).

f. Tools and Test Equipment. This column is
used to specify, by code, those tools and test
equipment required to perform the designated
function.

g. Remarks. Self-explanatory.

B-4. Explanation of Format of Table I  and
Test  Equipment Requirements

The columns in table I follows:
a. Tools and Equipment. The numbers in this

column coincide with the numbers used in the tools
and equipment column of  the  main tenance
allocation chart. The numbers indicate the ap-
plicable tool for the maintenance function.

b. Maintenance Category, The codes in this
column indicate the maintenance category normally
allocated the facility.

c. Nomenclature. This column lists tools, test,
and maintenance equipment require+ to perform
the maintenance functions.

d. Federal Stock Number. This column lists the
Federal stock number of the specific too1 or test
equipment.

e. Tool Number. Not used.

B - 2
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GROUP
NUMBER

1

1A1

1A2

1A3

B-3
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GROUP
NUMBER

1A4

1A5

1A6

1A7

1A8

1A9
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GROUP
NUMBER

1A10

1A11

1A11

A 1

1A11
A 2

1 A 1 2
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GROUP
NUMBER

1PS1

1PS1
A1

1PS1
A2

1PS1
A3

T1FL1

1DS
16
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GROUP
NUMBER

2

MP3

W-1

W-2

W-3
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GROUP
NUMBER

W-4

W-5

W-6
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TOOL AND TEST EQUIPMENT REQUIREMENTS

B-9

FEDERAL
STOCK

NUMBER

6625-044-3228

5965-296-9910

6625-913-9781

6625-228-2201

5180-064-5178

6625-674-7097

6625-113-6353

6625-044-3228





TM 11-6625-2595-14

Figure FO-1 MIL-STD resistors, Inductors, capacitors color code markings.
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Figure FO-2         Test set interconnect wiring diagram.
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Figure FO-2       Test set interconnect wiring diagram.
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Figure FO-3 Test set block diagram.
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Figure FO-2          Test set interconnect wiring diagram.
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Figure FO-4. Power supply functional block diagram.
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Figure FO-5. Test sequence control circuit card functional block diagram.
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Figure FO-6. AGC  processor circuit card functional block diagram.
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Figure FO-7 Single processor No. 2 circuit card functional block diagram.
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Figure FO-8. Signal processor No. 1 circuit card functional block diagram.
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Figure FO-9. Display control circuit card functional block diagram.
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Figure FO-10. Adapter interconnect wiring diagram.
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BBA
BBB
BBC
BBD
BBE
BBF
BBG
BBH
BBI
BBJ
BBK
BD
BFC
BVC
BVS
BVT
BWCS
CBT
CBTS
CSA
CSB
CSC
CSD
CSE
CSF
CSG
CSH
C U V
CVT

DBWM
DCUW
DCWM
DIM
DMRY
DRA
DRB
DRWM
DS LT
DSWM
DTI
DTV

FBT
FBTS
FGT
FGTS
FPC
FPCR
FPV
FPVSA/A
FPVSA/G
FST
FSPS
FSTS

HFCA

Air-to-air command MECL
Auxiliary reference pulse test
Auxiliary reference pulse test status
Antenna switch control
Antenna switch drive
Auxiliary bearing valid test

Bearing bit A
Bearing bit B
Bearing bit C
Bearing bit D
Bearing bit E
Bearing bit F
Bearing bit G
Bearing bit II
Bearing bit I
Bearing bit J
Hearing bit K
Lamp driver base bias
Bearing flag command
Bearing valid command
Bearing valid status
Bearing valid test
Bearing word check status

Coarse hearing modulation test
Coarse bearing modulation teat status
Channel select bit A
Channel select bit B
Channel select bit C
Channel select bit D
Channel select bit E
Channel select bit F
channel select bit G
Channel select bit H
Control unit word
Composite video output test

Display bearing word mode
Display control unit word
Display control word mode
Display interface mode
Display memory
Data request A
Data request B
Display range word mode
Display serial data train
Display serial word mode
Display time interval
Data train valid

Fine bearing
Fine bearing test status
Fast gain test
Fast gain test status
First pulse command
First pulse command range
First pulse valid complement
First pulse valid status-A / A
First pulse valid status-A / G
Frequency generator status test
First and second pulse status
Frequency synthesizer test status

High frequency clock A

IDC
IDD
IDDS
IDL
ISC

LASC
LASD
LAST
LBCO
LBCP
LBFC
LBVS
LDA
LDB
LDC
LDD
LDE
LDF
LDG
LDH
LDI
LDJ
LDK
LDL
LDM
LDN
LDO
LDCR
LDST
LDTV
LFG
LIC
LPA
LPS
LRCO
LRCP
LRCR
LRFC
LRVS
LST
LRTID
LTIL
LTSNG

M R T
MRTS
MRY

OSG
OSR

PAV
PAVS
PSS
PRGA
PRGB
PRGC
PRGD
PRGE
P T T
PTTS

RBA
RBB

Input data clock
Identity tone
Identity tone status
Input data line
input shift clock

Lamp antenna switch command
Lamp antenna .-witch drive
Lamp drive a self test
Lamp bearing computer
Lamp bearing coupler
Lamp bearing flag command
Lamp bearing valid status
Lamp drive A
Lamp drive B
Lamp drive C
Lamp drive D
Lamp drive E
Lamp drive F
Lamp drive G
Lamp drive H
Lamp drive I
Lamp drive J
Lamp drive K
Lamp drive L
Lamp drive M
Lamp drive N
Lamp drive O
Lamp drive decoder
Lamp drive self test
Lamp data tra’ valid
Lamp frequency synthesizer
Lamp internal control
Lamp power amplifier
Lamp power supply
Lamp range computer
Lamp range coupler
Lamp receiver
Lamp range flag drive command
Lamp range valid status
Lamp self test
Lamp auto
Lamp test initiate
Lamp test set NO/GO

Main reference trigger
Main reference trigger status
Memory

One second gate
One second reset

Power amplifier video
Power amplifier video status
Power supply status
Program A
Program B
Program C
Program D
Program E
Preselector tuning current test
Preselecator tuning current test status

Range bit A
Range bit B

G l o s s a r y  1
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RBC
RBD
RBE
RBF
RBG
RBH
RRI
RBJ
RBK
RBL
RBM
RBN
REST
RFC
RNC
RSM
RST
RTM
RVC
RVRS
RWCS

SDRA
SDRB
SDT
SDTC
SDUH
SENT
SGAS
SGBS
SGCS
SGHS
SGT
SMS
SPC
SPO
STC
STI
SYA

TAAC Translated air-to-air command
TAD TACAN data output line
TAVT Translated auxiliary bearing valid test
TBBA Translated bearing bit A
TBBB Translated bearing bit B
TBBC Translated bearing bit C
TBBD Translated bearing bit D
TBBE Translated bearing bit E
TBBF Translated bearing bit F
TBBG Translated bearing bit G
TBBH Translated bearing bit H
TBBI Translated bearing bit I
TBBJ Translated bearing bit J
TBBK Translated bearing bit K
TBCO Tested bearing computer
TBCP Tested bearing coupler
TBFC Translated bearing flag command
TBVC Translated bearing valid command
TBVS Translated bearing valid status
TCSA-H Translated channel select bits A through H
TDA Translated data bit 1
T D B Translated data bit 2

Range bit C
Range bit D
Range bit E
Range bit F
Range bit G
Range bit H
Range bit I
Range bit J
Range bit K
Range bit L
Range bit M
Range bit N
Reset
Range flag drive command
Ground
Range short memory
Receiver status
Receiver-transmitter mode command
Range valid command
Receiver video rate status
Range word check status

Switch data request A
Switch data request B
Serial data train
Serial data train clock
Switch display update hold
Switch enter
Slow gain A status
Slow gain B status
Slow gain C status
Slow gain hunting status
Slow AGC test
System monitor status
Second pulse command
Suppression pulse output
Self test command
Self test initiate
Sync bit A

T D C
T D D
T D E
T D F
T D G
T D H
T D I
T D J
T D K
T D L
T D M
T D N
T D O
T D C R
T D T V
T F G
TFPCR
T I C
T I D
T I D D
T I L
T M G
T P A
TPAV
TPS
TPSS
TRBA
T R B B
T R B C
T R B D
T R B E
T R B F
TRBG
T R B H
TRBI
T R B J
TRBK
T R B L
TRBM
TRBN
TRCO
TRCP
TRCR
T R E C
TRFC
TRSM
TRST
T R T M
TRVS
TSDT
TSNG
TSPC
TSPO
TSPS
TST
TSTC
TYYC

YYC

Translated data bit 3
Translated data bit 4
Translatea data bit 5
Translated data bit 6
Translated data bit 7
Translated data bit 8
Translated data bit 9
Translated data bit 10
Translated data bit 11
Translated data bit 12
Translated data bit 13
Translated data bit 14
Translated data bit, 15
Tested decoder
Translated data train valid
Tested frequency synthesizer
Translated first pulse command range
Tested internal control
Auto mode selected (T) Discrete)
Tested set identity tone drive
Test initiate lamp
TO Msec gate
Tested power amplifier
Translated power amplifier video
Tested power supply
Translated power supply status
Translated range bit A
Translated range bit B
Translated range bit C
Translated range bit D
Translated range bit E
Translated range bit F
Translated range big G
Translated range bit H
Translated range bit I
Translated range bit J
Translated range bit K
Translated range bit L
Translated range bit M
Translated range bit N
Tested range computer
Tested range coupler
Tested receiver
Translated receive command
Translated range flag command
Translated range short memory
Translated receiver status
Translated receiver-transmit command
Translated range valid status
Translated serial data train
Test set NO / GO
Translated second pulse command
Translated suppression pulse out
Test set power supply status
Tested self test
Translated self test command
Translated Y mode command

Y mode command

IKHZ EXT 1 KHz TTL clock
IMHZ EXT I MHz TTL clock

2 MHZ EXT 2 MHz TTL clock

Glossary 2
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RBC
RBD
RBE
RBF
RBG
RBH
RBI
RBJ
RBK
RBL
RBM
RBN
REST
RFC
RNC
RSM
RST
RTM
RVC
RVRS
RWCS

SDRA
SDRB
SDT
SDTC
SDUH
S ENT
SGAS
SGBS
SGCS
SGHS
SGT
SMS
SPC
SPO
STC
STI
SYA

TAAC
TAD
TAVT
TBBA
TBBB
TBBC
TBBD
TBBE
TBBF
TBBG
TBBH
TBBI
TBBJ
TBBK
TBCO
TBCP
TBFC
TBVC
TBVS

Range bit C
Range bit D
Range bit E
Range bit F
Range bit G
Range bit H
Range bit I
Range bit J
Range bit K
Range bit L
Range bit M
Range bit N
Reset
Range flag drive command
Ground
Range short memory
Receiver status
Receiver-transmitter mode command
Range valid command
Receiver video rate status
Range word check status

Switch data request A
Switch data request B
Serial data train
Serial data train clock
Switch display update hold
Switch itch enter
Slow gain A status
Slow gain B status
Slow gain C status
Slow gain hunting status
Slow AGC test
System monitor status
Second pulse command
Suppression pulse output
Self test command
Self test initiate
Sync bit A

Translated air-to-air command
TACAN data output line
Translated auxiliary bearing valid te
Translated bearing bit A
Translated bearing bit B
Translated bearing bit C
Translated bearing bit D
Translated bearing bit E
Translated bearing bit F
Translated bearing bit G
Translated bearing bit H
Translated bearing bit I
Translated bearing bit J
Translated hearing bit K
Tested bearing computer
Tested bearing coupler
Translated bearing flag command
Translated bearing valid command
Translated bearing valid status

TCSA-H Translated channel select bits A through H
TDA Translated data bit I
T D B Translated data bit 2

T D C
T D D
T D E
T D F
T D G
T D H
T D I
T D J
T D K
T D L
T D M
T D N
T D O
T D C R
T D T V
T F G
TFPCR
T I C
T I D
T I D D
T I L
T M G
T P A
TAPV
TPS
TPSS
TRBA
T R B B
T R B C
T R B D
T R B E
T R B F
TRBG
T R B H
TRBI
T R B J
TRBK
T R B L
TRBM
TRBN
TRCO
TRCP
TRCR
T R E C
TRFC
TRSM
TRST
T R T M
TRVS
TSDT
TSNG
TSPC
TSPO
TSPS
TST
TSTC
TYYC

YYC

Translated data bit 3
Translated data bit 4
Translatea data bit 5
Translated data bit 6
Translated data bit 7
Translated data bit 8
Translated data bit 9
Translated data bit 10
Translated data bit 11
Translated data bit 12
Translated data bit 13
Translated data bit 14
Translated data bit, 15
Tested decoder
Translated data train valid
Tested frequency synthesizer
Translated first pulse command range
Tested internal control
Auto mode selected (T1 Discrete)
Tested set identity tone drive
Test initiate lamp
IO Msec gate
Tested power amplifier
Translated power amplifier video
Tested power supply
Translated power supply status
Translated range bit A
Translated range bit B
Translated range bit C
Translated range bit D
Translated range bit E
Translated range bit F
Translated range big G
Translated range bit H
Translated range bit I
Translated range bit J
Translated range bit K
Translated range bit L
Translated range bit M
Translated range bit N
Tested range computer
Tested range coupler
Tested receiver
Translated receive command
Translated range flag command
Translated range short memory
Translated receiver status
Translated receiver-transmit command
Translated range valid status
Translated serial data train
Tes t  se t  NO/GO
Translated second pulse command
Translated suppression pulse out
Test set power supply status
Tested self test
Translated self test command
Translated Y mode command

Y mode command

1KHZ EXT 1 KHz TTL clock
1MHZ EXT 1 MHz TTL clock

2 MHZ EXT 2 MHZ TTL clock

G l o s s a r y  2
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