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== OPERATION/MAINTENANCE MANUAL
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TACAN TEST SYSTEM

SECTION 1 - DESCRIPTION

General Description and Features

The T-1401 is a TACAN simulater used to test TACAN recelver/transmitters. It
Is designed to be used with an ATC=1400A. The T-1401 cam be operated as a
desk=top unit or It canm be installed in a rack. All test controls are on the
Front panel. Those on the rear panel are usually enly for setup (before
starting & test). Usually, the T-1501 is operated and controlled via the ATC-
1400A with the T-1401 mounted on top of, and strapped to, the ATC-1h00A.

The mode of operation [s determined primarily by control setkings on the
front panel of the T=1401. In the shsence of an ATC=-1400A, the T-1401 will
operate with X Mode pulse spacing. ldentification and Equalizer pulse pairs
are enabled when the GfA Mode has been selected. Mode Informstion is also
recelved from the ATC-1400A when the two are connected via the IFR Bus. This
information includes ldentification On/Off, Equalizer OnfOff, X/Y Mode and P1
to P2 pulse spacing deviation.

The T-1401 weighs 17.5 pounds (7.95 kq) and 15 16 7/8 inches (42.86 cm) wide,
16 inches (40.6% cm) deep less handles, and 3 1/4% [nches (B.25 cm) high. See
figure 1. Removal of the "op cover gives access to three PC Board Assemblies
(Analog, Computer, and TACAN) mated with connectors on the Motherboard PC
Board Assembly. The Power Supply Assembly, containing twe PC Board Assem-
Blies, and the Line Supply Assembly with PC Board are mounted on the left
slda (viewad from the front)., Two PC Board Assemblies, Switch and Display,
are attached to the back of the front panel. Mode of oparation is determined
by switch settings on the front panel.

Functional Capabilities

The T-1501/ATC-1400A set is capable of complete simulation of G/A X, G/A Y,
AfA X, ASA Y, INVERSE G/A X, INVERSE G/A ¥, INVERSE A/A X and INVERSE ASA ¥
Modes of operation. MNeminal pulse spacings, modulation signals and channel
pairings are automatically selected for each mode. Convenient front panel
controls give a continuous display of each parameter of the TACAN signal and
provide For varving each parameter from its nominal walue.

Channel cross-raferences are given In Appendix D. For a complate description
of the Functional capabilities, refer to Section 3.

1=1=1
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These specifications supersede ATC-1400A and T-1401

specifications whenever the T-1401 15 mated to the ATC-14004A.

Refer to Section 1-3-1 of either the ATC-1400A or T-1401
Operation/Maintenance Manual (as appropriate) for
specifications not 1i1sted in this section. '

A. Mode Characteristics

l. Bearing
Range: 0 to 359.9 degrees in 0.1 degree
increments.
ACcuracy: G/A Mode, 135 Hz  +0.05 degrees

G/A Mode, 15 Hz +0.10 degrees
AfA Mode, 15 Hz +0.10 degrees
INY Mode, 15 Hz £0.30 degrees

2. Bearing Rate

Range: 0 to %39 degree(s) per second in

1 degree increments.
Accuracy: 0.1 degree per second.
3. TACAN Modulation

Range: 0 to 39% in 1% increments. 15 H
135 Hz separately adjustable.

Accuracy: +1%

Distortion: <2.0% of either tone.

4. 15 Hx Phase 5hift

Range: 0 to %39 degree{s) in 1 degrea
increments.
Accuracy: 0.2 degree.

B, TACAN Reference Frequency
Range: +3.9% of nominal in 0.1% steps.
Accuracy: +£0.01%

Dec

z and

1-3-1
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Main Reference Burst

Coritrol: Selectable ON/OFF on REFERENCE DEV MRB
BT Thumbwheels (7). - - -7 L7 “2%g
Length: = " 12 pulse pairs nnmina1 1n-ﬁ?ifi*mude.

13 single pulses nnm1n&1ﬂfn EIA T.nude.
10 single pulses nominal 1n AJA X or
¥ mode (May be adjusted for -1, -2,

+1 or +2). Sl

Spacing: 30.0 pws nominal {(May be adjusted for
j +3.9 ps in 0.1 ps increments).

Accuracy: 0.1 ps
Auxiliary Reference Burst
Length: & pulse pairs in G/A X Mode:

13 single pulses nominal in G/A Y
mode;

Adjustable #1, +2, -1 or =-2.

Spacing: 24.0 ps in G/A X mode.
15.0 ps in G/A Y mode.
Adjustable £3.9 us in 0.1 pus
increments.

Position: The first ARB following MRE may be
disabled.
Accuracy: 0.1 ps.

AJA Interrogations

Average Rate: 0 to 3999 per second, selectable 1in
1 Hz steps.

Accuracy: 1%

Distribution: Period is random in discrete steps.

Minimum period 15 approx.:

SIS
f I rata

The minimum period at any setting 15

100 us.
Maximum period is approx.: =1
Ident
Position: 740 50 ps after reference burst.
Code interval: 37 seconds (typical).
1-3-1
Page 2
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. 10. Pulse Characteristics (ATC-1400A)

Spacing 12.0 ps (£0.1 ps) X Channel _.DHE and
TACAN replies; '

30.0 ps (0.1 ps) Y Channel DME and
TACAN replies;

12.0 ps (£0.1 ps) X Channel ASA TACAN
interrogation;

24.0 ps (= 0.1 ps) Y Channel ASA TACAN
interrogation.

11. UUT AfA Reply Delay Measurement

Definition: Measured from the 50% point of the
leading edge of Pl of the inter-
rogation to the 50% point of the
Teading edge of the reply.

Range: £5.0 to B9.% ps 1n 0.1 ps steps.
Accuracy: 0.1 ps.
Decoder Window
position: X Channel centered at 62.0 ps.
. Y Channel centered at 74.0 ps.
Accept: <+0.5 ps
Reject: >%1.0 ps

If the reply delay 1s outside of
window. an "F" will precede reply

delay reading.

Errar

Conditfons: If no reply occurs within B9.9 pus of P1
or AfA mode 15 not selected, "DDD.D"
will be displayed.

12. UUT Pulse Interrogation Spacing Detector
Position: 12.0 us for X Channel G/A and ASA TACAN
24.0 ps for Y Channel A/A TACAN
36.0 pus for Y Channel G/A TACAN

Accuracy: Measured from the 50% point of Pl to
50% point of PZ.

Hindows:

Harrow: Accept: <x0.5 ps
Reject: >£1.0 ps

_ 1-3-1
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Wide: Accept: <22.0 us
Reject: >+3.0 us

13. SCOPE 3SYNC

15 Hz: 27.0 ps before the positive going zero
crossing of the 15 Hz sine wave
modulation.

135 Hz: 2.5 ps before the positive going zero
crossing of the Bth 135 Hz sine wave
modulation after the 15 Hz positive
going Zero crossing.

MRB: 3.0 us before the first pulse of the
Main Reference Burst.

ARB: 3.0 #s before the first pulse of each
Auxiliary Reference Burst.

AfA INTERR: 3.0 us before the first pulse of each
AfA Interrogation pulse pair.

INV TACAN 5ync: Leading Edge is coincident with
negative going zero crossing of the
15 Hz sine wave with 1B0 degreas
bearing selected.

Folarity: Internally selectable, standard setting
15 negative.
Width: 70 ps (£18.0 us)

14, External Interrcgations
J10010 Emable: Enables J10011, and gates off all othar
interrogations including reference

bursts and Ident pairs as long as
ENABLE is5 active.

Polarity: Active lTow
Level: TTL
J10011 TRIGGER: Triggers modulator when enabled by
J10010.

Polarity: Hegative edge
Level: TTL
E. Power Characteristics

AC Input: 105 to 120 VAC or 210 to 250 YAC. &0
to 400 Hz, power consumption is less
than 150 watts.

1-3-1
Page 4
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WARNING:

HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF
EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS
BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES
CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS.

RESCUE OF SHOCK VICTIMS

. D0 NOT ATTEMPT TO PULL OR GRAB THE VICTIM
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

3. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT
THE VICTIM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME
OTHER DRY INSULATING MATERIAL.

FIRST AID

. A5 SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF
ELECTRICAL SHOCK, MOVE VICTIM A SHORT DISTANCE AWAY FROM
SHOCK HAZARD.

. SEND FOR DOCTOR AND/OR AMBULANCE.
. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

. IF BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL
RESUSCITATION. STOP ALL SERIOUS BLEEDING.
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INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH AS
MOS FET'S, ESPECIALLY CMOS TYPES, ARE SUSCEPTIELE

TO DAMAGE BY ELECTROSTATIC DISCHARGES RECEIVED FROM
INFROYER HANDLING, THE USE OF UNGROUNDED TOOLS, AND
THPROPER STORAGE AND PACKAGING. ANY MAINTENANCE TO

THIS UNIT MUST BE PERFORMED WITH THE FOLLOWING
FRECAUTTONS

1. BEFORE USING IN A CIRCUIT, KEEP ALL LEADS
SHORTED TOGETHER EITHEHR BY THE USE OF VENDOR-
SUFPLIED SHORTING SPRINGS OR BY INSERTING
LEATS INTO A CONDUCTIVE MATERIAL.

4. WHEN REMOVING DEVICES FROM THEIR CONTAINERS,
GHOUND THE HAND BEING USED WITH A CONDUCTIVE
WRISTRAND.

3, TIPS OF SOLDERING IRONS AND/OR ANY TOOLS USED
MUST BE GHROUNDED.

4. DEVICES MUST NEVER BE INSERTED INTO NOR
REMOVED FROM CIRCUITS WITH POWER OM.

5. PC BOARDS, WHEN TAKEN OUT OF THE SET, MUST BE
LAID ON A GROUNDED CONDUCTIVE MAT OR STORED
IN A CONDUCTIVE STORAGE BAG.

WoiE)

Remove any built-in power source; such as
a battery, before laying PC Boards on
conductive mat orf storing in conductive
bag.

6. PC BOARDS, IF BEING SHIFFED TO THE FACTORY
FOR REPAIR, MUST BE PACKAGED IN A CONDUCTIVE
BAG AND PLACED IN A WELL-CUSHIONED SHIPPING
BOX.

THE USE OF S5IGKAL GENERATORS FOR HATNTENANCE AND
OTHER ACTIVITIES CAN BE A SOURCE OF ELECTROMAGNETIC
INTERFERENCE TO COMMUNICATION RECEIVERS, WHICH CAN
CAUSE DISRUPTION AND INTERFERENCE TO COMMUNICATION
SERVICE OUT TO A DISTAMCE OF SEVERAL MILES.

USERS OF THIS EQUIFPMENT SHOULD SCRUTINIZE ANY
OPERATION WHICH RESULTS IM RADIATION OF A SIGNAL
(DIRECTLY OR INDIRECTLY) AND SHOULD TAKE NECESSARY
PRECAUTIONS TO AVOID POTENTIAL COMMUNICATION
INTERFERENCE FROBLEMS.
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INTRODUCTION - TACAM TEST SYSTEM

This manual contains Tnstructions for operating and maintaining the Tacan Test
System, which s composed of the T-1401 and ATC-1400A, and is to be used in con-
Junctien with the ATC-1400A Operation/Maintenance Manual.

It is recommended that the cperater and maintenance technicians be Famillar with
the Description of Contrels, 1-2-2, and Troubleshooting, 2-2-1, before oparating
ar performing maintenance on the equlpment.

The T-1401 simulates all the parameters of a TACAN modul ation signal necessary to
test TACAN recelver/transmitters. It is designed to be used with an ATC=-1400A.
The T-1401 can be operated as a bench-top unit or it can be installed in a rack.

The contents of the manual are in three chapters: Operation, Maintenance, and
Illustrated Parts List. There are four appendices.

NOTE:  Throughout the text, all contrels, indicaters and connectors are iden=
tified by parenthesized item numbers. These numbers corrsspond to item
numbers In the following figures: Figures 3 and & of 1-2-2, T-1401 Front
and Rear Panel Controls and Indicators and Figure & of 1=-2-2, ATC=1400A
Front and Rear Panels (See ATC-14004a Operation/Maintenance Manual ).

IHTRODLUCT 10W
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SECTION 1 - DESCRIPTION

General Description and Features

The T-1401 is a TACAH simulator used to test TACAM recefver/transmitters. It
is designed to be used with an ATC-1400A. The T=1%071 can be operated as a
desk=top unit or it cam be installed in a rack. All test comtrols are on the
front panel. Those on the rear panel are usually only for setup (before
starting a test). Usually, the T=1501 is operated and controlled via tha ATC-
1500A with the T-1401 mounted on top of, and strapped to, the ATC-1400A.

The mode of operation is determined primarily by control settings on the
front panel of the T-1401. In the absence of an ATC-1400A, the T-1401 will
oparate with X Mode pulse spacimg. ldentification and Equalizer pulse palrs
are enabled when the GfA Hode has been zelected. Mode ipformatieon la also
rece |vaed from the ATC=14008A when the two are connectad via the IFR Bua. This
information Includes ldentification On/OfFf, Equallizer OnfOff, X/Y Mode and PI1
to P2 pulse spacing deviation.

The T-1401 weighs 17.5 pounds (7.95 kg) and is 16 7/8 inches (42.86 em) wide,
16 inches (40.64 cm) deep less handles, and 3 1/4% inches {B.25 em) high, See
figure 1. Removal of the "op cover glves access to three PC Board Assemb]les
{Analog, Computer, and TACAN) mated with connectors on the Motherboard PC
Board Assembly., The Power Supply Assembly, containing twe PC Board Assem-
blles, and the Lipe Supply Assembly with PC Board are mounted on the left
side (viewed from the front). Two PC Board Assemblies, Switch and Display,

are attached to the back of the front panel. Mode of operation I3 determined
by switch settings on the front panel.

Functional Capablilities

The T=1401/ATC-1400A =&t i= capable of complete simulation of /R X, G/A Y,
AJA X, ASA ¥, INVERSE G/A X, INVERSE G/A ¥, INVERSE A/A X and INVERSE ASA Y
Modes of operation. Neminmal pulse spacings, modulation signals and channel
pairings are automatically selected for each mode. Convenient Front panel
controls give a continuous display of each parameter of the TACAN signal and
provide for varying each parameter from its nominal value,

Channel cross-references are glven In Appendix D. For a complete description
af the functional capabilities, refer to Section 3.

1=1=1
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SECTION 2 - DPERATION

INSTALLATION

Inst

allation of the T=1401 Test Auxiliary is a simple procedure

which consiste primarily oft

Alsa
Inst
requ
Inst

A.

Setting instrument into an operating pesition.

Furnishing electrical power to test set by connecting AC
power cable to available power source (either 105 to 120
VAC or 210 to 250 VAC, 50 to 40O Hz).

included in this section are recommendations regarding
allation/operating safety, equipment Inspection, power
irements, required Installatfon tools and bench/frack
allatians,

Safety Precautions

Listed below are several Important precautions which must
be cbserved during all phases of system installation and
operation, |[IFR Systems, Inc., assumes no liability for
customer's fallure to comply with any of the safety pre-
cautions ocutlined in this manual,

(1) Complying with Instructions

Installation/operating personnel should not attempt to
install or operate system without reading and comply-
ing with all Tnstructions contained in this manual.
All procedures contalimed in this manual must be per-
formed in exact seguence and manner describad.

(2) Grounding Requirements

To minimize shock hazard, all equipment chassis and
cabinets must be connected te electrical greund. For
thisz purpose; all IFR Systems, Inc., test sets are
equipped with a standard three-prong power cable which
must be connected to a properly grounded three-prong
wall receptacle. To summarlze, It is customer's
responsibility to:

1-2=1
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Have a gualified electrician check wall receptacle(s)
for proper grounding.

Replace any standard two-prong wall receptacle(s) with
properly grounded three-prong receptacie(s].

WARMNING: DUE TO POTENTIAL SAFETY HAZARDS, USE OF A
THREE-PRONG TO TWO-P.RONG ADAPTER PLUG I35 NOT
RECOMNMENDED.

(3) Operating Safety

Due to presence of potentially lethal wvoltages within
test equipment, operating perscnnel must not remove
test eguipment covers at any time. Componant replace-
ment and internal adjustmenlts must be made by quali-
fied maintenance personnel only.

{5) Observing "CAUTION" and "WARNING" Labels

Extreme care should be exerclsed when performing any
operations preceded by a "CAUTION" or "WARNING" label.
"CAUTION'" labels appear where possibility of damage to
equipment exists, while "WARNING" notes are used to
denote a condition where a shock harzard exists,
exposing personnel to possible bodily Injury.

Equipment Inspection

A11 IFR Systems, Inc., test sets are carefully inspected

for material defects and are subjected to a thorough perfor-
mance check prier te leaving the factory. All sets are
shipped to customer in excellent mechanical/felectrical con-
ditien. Upen receipt of shipment, receiving personnel
shoul d:

Account for presence of all equipment and accessories
as listed on packing s11p.

Inspect all equipment for visible or concealed damage
which may have ececurred in transit. |f damage Is
apparent, see "RclEIVING INSPFECTION/UNPACK ING" sticker
affixed to shipping container for "Damage Claim'" pro-
cadure.

|=2~1
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Power Requirements

The T-1401 power supply can operate over a voltage range of 105
to 120 or 210 to 250 VAC. No internal wiring changes are
required prier to applying AC power to the test auxiliary. To
select between 120 VAC and 220 VAC, ensure LINE Switch (35)
setting on rear panel matches input line voltage. Instantaneous
surge current at power up is less than 50 Amps. Input current
varies to maintain constant power over the input voltage range
(approximately 10 W), so it is important that the fuse selected
has the correct rating for proper cperation. The recommended
fuse ratings are listed below:

|
INPUT VOLTAGE F1 - AC IN FUSE ] FZ2 - AC DUT VOLTAGE
105 to 120 VAC 3.0A 250V Fast Ble % 0.5A 250V Med Blo
i
|
220 to 250 VAC 3.0A 250V Fast Ble i 0.25A 250V Med Blo

Installation Equipment

A1l electrical connections reguired to ready the instrument fer
operation can be easily made by hand, without using special
tools.

Installation Procedure

The T-1401 and ATC-1400A are shipped in separate containers. To
prepare the units for operation, proceed as follows:

STEP _PROCEDURE

1. Remove bhoth the T-1401 and ATC-1400A Test Sets from
their respective containers.

2. Place the T-1401 on top of the ATC-1400A.

3. Connect the two 25-pin type D ribbon cables, SMB-to-SMB
coax cable, two power cables and attaching hardware to
test sets as shown in Figure 1.

4. Calibrate the TACAN Test System per Section 2-2-2
Paragraph I, System Calibration. The System must be
calibrated any time the T-1401 is replaced.

1-2-1
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Figure 1 - T-1401/ATC-1400A Interface

The T-1401, when interfaced with the ATC-1400A, can be
installed in either a bench-top or rack-mount fashion. Al1 IFR
Systems, Inc., test sets are normally shipped from factery with
plastic feet installed for a bench-top installation.

Installation Kit Instrument IFR Systems Part
Number
Rack Mount ATC-1400A 7001-7636-800
T-1401 7001-6740-800
Bench/Stack Mount ATC-1400A 7005-6743-000
T-1401 One kit per
system.

CAUTION: SPECIAL CARE MUST BE TAKEN TO AVOID RESTRICTION
OF AIR FLOW TO INTAKE VENT, WHEN INSTALLING
INSTRUMENT IN EITHER A BENCH-TOP OR RACK-MOUNT
FASHION.

1-2-1
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i
Power=-up Procedure

Remowve 3 conductor AC power cable from T=1401 shipping con-
tainer and connect female end to POWER RECEFTACLE (32) on
rear panel of T-1401. Connect 3-pin grounded plug on oppo-
site end of AC power cable to standard 3-pin grounded
receptac]e.

Place Power Switch to "OMN'" Position to energize test set
and wverify Power Switch is illuminated.

1=2=1
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z, ipLi f_Controfs [tem nuebers in parentheses correspond to numbered

H_w TACAN CONTRDL (11} A/A IMTERER SYMC Cennecier {21] Afh INTERR Thumbwheesls [33) &C OUT Compector
F 135 Hr ¥MUDULATION (d15009) (22 157135 & SHLFT Thumbwhenld [ %4 AL IN Coenmeclor
Thumbwhezels (1Z) NV TACAN SYNC Cosnector (23] 15 Hz % WODULATIOH 35)  LINE SELECT Switch
Mu AF Thusbwheels T:EE_ Thumbwsherls 36} FI Fuse
4 BEARING/REFLY BELAY Risplay (13} 5 Wz SYRC Comnector {241 POKLR Switch i 1FR BUS Connector
G) WDISPLAY SELECT 5witch (315000 ) 126 135 We LEVEL Adjust 3&) TEST Comnector
61 BEARIMG RATE Thunbwheels ] mew ARE STHL Cennectar (115006} {71213} 39} AfA ¥ Adjast (R11014])
']l REFERENCE BEV HRE 15) 15 Hz WaD Conmecber {767 15 Hz LEVEL Adjust (RFIO0RZ) (42} FOQUALITER Adjust {R11017)
Thumbwlkos1s [JIGD08) {28y COHP MOD GFFSET Adjust [#1) MISSIAG ARE Switch
{A) B3E Hz WOD Lemnector {16} REFEREWCE DEV ARB {21015} [42) EMAGLE IWFUT Connector
[d15003) Thuabwheénls Zh COMP HOD Cennecior (A10083) (J10@11)
(9] HRD SYRD Conmector E7]  LOAD RATE Pushbulios 0y FXT Comnpetor ﬂaﬂann. 43} ARA LEMGTH 5Switch
{i0j L35 Nz S¥NC Conmecior [B] CLEAR RATE Pashbutien a0) ABX Comnector §JLlD@02 $4) TEIGGER [MFUT Lonnecter
(disoak) 2 CLEAE [RE PFushbuttom I i3l AfA RATE SELECT Switch J (551 MED LEMGTH Switch
120 LOAD BRG PuchButtion {3z F2 Fuie
T-1401 Frent Pamre]l Centroli and Indicators T-1400 Rear Panel Costral sed Indicators
Figure 3 Figure A
A, T=1401 Front Parel 2} 135 mr X BERDULATION Thuabwhaeis
iy TACEN Combrod Prograns the percent modalation of Lhe B35 He cosponemt of Che
TACAN modulebion batween 0F ded 399 in 13 sleps.
IMY GFA Position - Sets tho T-1400 G The IMVERSE GROUND-TOH-ATR
Hode of cperation. 131 AT Thusitrhesls
GfA Position - 5efs the T-1400 1o the GROUMD-TO-ATR Mode of 4djusts the TACAM tiefeg referencs oeciliater from <1.9% En
aperation. +3. 9% of noainal value in 9.1% steps,
AfA Posttios - Seks The T-1481 46 the AIR-TO-AIR Hode of HGTE- The Delte F oand Baarlng Pate fonctlosms are mutuslly se=
eprretion, igctive, Selecting & ned-gero Delta F in the pres-
encd of & Bearing Hate will result im am Error code
[HY AFA Pogition - Sets the T=1401 to the [HVERSE AIR-TO-A1R Baeing displayed
Hode ol operation.
1-2-F
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(4)

(5)

(6)

i7)
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on the BEARING/REPLY DELAY Display (4).
Refer to Chapter 1, Section 2, Subject & for
an explanation of the Error Codes.

BEARING/REPLY DELAY Display

Mormally displays the currently simulated bearing or reply
delay output. If the T-1401 detects am error condition or
the operator has selected an incompatible parameter value,
an appropriate message will be displayed in place of the
current value until the problem is resclved. Refer to
Chapter 1, Section 2, Subject & for an explanation of the
eTror messages.

DISPLAY SELECT Switch

BEARING/REPLY DELAY Display (4) displays either bearing or
reply delay based upon the position of this switch.

BEARING/RATE Thumbwheels
Desired value of bearing and bearing rate is set in

degrees for bearing and degrees per second for bearing
rate.

SELECTION RANGE THUMBWHEEL SETTING
Bearing 000.0 to 359.9 0000 to 3599
Bearing Rate =39.0 to +39.0 ; =39X to +39X%

REFERERCE DEV MRB Thumbwheels

G/A X Mode - Adjusts the deviation between the pairs of
pulses that make up the Main Reference Burst. Adjustment
is from =3.9 us to 43.9 us from the nominal value.

G/A Y Mode, AJA X Mode, ASA Y Mode - Adjusts the deviation
between the single pulses that make up the Main Reference
Burst. Adjustment is from -3.9 uws to +3.9 us from the
nominal value.

INV GfA and INV A/A Modes - Main Reference Burst not
present.

OFF (DOT) Position - Disables the Main Reference Burst in
all modes.

1-2-2
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(11)

{12)
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{14}

(15}
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135 Hz MOD Conmector (J15003)

A sample of the 135 Hz meodulation signal is output at this connec-
tor. The level is adjusted from O V pp toe 3.0 V pp as the 135 Hz
% MODULATION Thumbwheels are set from 00% to 39%.

MRE SYNC Connector [J15005)

A negative-going osclillescope sync pulse, whose falling edge occurs
immediately prior to the First pulse of the Main Reference Burst, 1s
output at this connector.

135 Hz SYNC Connectar (J15007)

A nagative-going oscilloscope sync pulse, whose falling edge occurs
at the positive-going zero crossing of the 135 Hz modulation signal,
is output at this connector.

AfA INTERR SYNC Connector (J1500%)

A negative-going oscilloscope sync pulse, whose Falling edge occcurs
immediately prior to the first pulse of an AfA Interrogation pulse
pair, is output at this connector.

INV TACAN SYNC Connactor {J15010)

A positive-going Morth Reference Trigger pulse Is output at this
connector. The 15 Hz bearing in INV Mode is determined by the time
delay batween the rising edge of this pulse to the negative-going
zero crossing of the 15 Hz modulating signal. This sync pulse is
output only when INV G/A or INV AfA Modes have been selected on the
TACAN Control (1).

15 Hz SYNC Connector (J15008)

A megative-going osclllescope sync pulse, whose falling edge occurs
at the positive-golng 2ero crossing of the 15 Hz modulation signal,
is output at this connector.

ARB SYNC Connector (J15006)

A negative-going oscilloscope sync pulse whose falling edge occurs
immadiately prior to the first pulse of the Auxiliary Reference
Burst, s output at this connector.

15 Hz HOD Connector (J15004)

A sample of the 15 Hz modulation signal is output at this connector.
The level Is adjusted from O V pp to 3.0 V pp as the 15 Hz % MODU-
LATION Thumbwheels are set from 00% to 39%.

1=2=2
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(16)

(17)

(18)

(19]

{20)

(21)
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REFERENCE DEV ARE Thumbwheels

GfA X Mode - Adjusts the deviation between the pairs of
pulses that make up the Auxiliary Reference Burst.
Adjustment is from =3.9 us to +3.9 us from the nominal
value.

G/A ¥ Mode - Adjusts the deviation between the single
pulses that make up the Auxiliary Reference Burst.
Adjustment is from =3.9 us to +#3.9 us from the nominal
value.

AfA X Mode, AJA Y Mode, INV G/A and INV A/A Modes -
Auxiliary Reference Burst not present.

OFF (DOT) Position -Disables the Auxiliary Reference Burst
in all modes.

LOAD RATE Pushbutton

Programs a bearing rate from -39.0 degrees per second to
+39.0 degrees per second as selected on the BEARING/RATE
Thumbwheels (6).

HNOTE: The Delta F and Bearing Rate functions are
mutually exclusive. Selecting & Bearing Rate
in the presence of a non-zero Delta F will
result in an Error code being displayed on the
BEARING/REPLY DELAY Display %4}. Refer to
Chapter 1, Section 2, Subject & for an
gxplanation of the Error Codes.

CLEAR RATE Pushbutton

Clears the previously loaded bearing rate information to
00.0 degrees per second,

CLEAR BRG Pushhutton

Clears the previousliy loaded bearing information to 000.0
degrees,

LOAD BRG Pushbuttan

Programs a bearing from 000.0 degrees to +359.9 degrees as
selected on the BEARING/RATE Thumbwheels (6).

AfA TNTERR Thumbwheels

Programs an AfA interrogation rate from 0000
interrogations per second teo 3999 interrogations per
second in one interrogation per second steps when in the
Af/A or INY AfA Modes.

1-2-2
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(23)
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15/135 & SHIFT Thumbwheels

Prograns the phase shift between the 15 Hz and 135 Hz modulating
signals from -39 degrees to 4319 degrees in one degree steps.

15 Hz % MODULATION Thumbwheels

Programs the percent modulation of the 15 Hz component of TACAN mod-
ulatlon between 0% and 38% In 1% steps.

POWER Switch

Appl Tes external ac power to the T-1401 and to the ATC-1400A when it
is connected to the AC OUT Conmector (33) on the rear of the
T-1401,

T-1491 Rear Panel (see figure &)

{25)

(26)

{27)

(28)

(29)

(30)

135 Hz LEVEL Adjust (R21013)

Calibration adjustment for the level of the 135 Hz component of the
compos| te moedulation output woltage.

15 Hz LEVEL Adjust (R2101Z)

Calibration adjustment For the level of the 15 Hz component of the
composite modul ation cutput veltage.

COMP HOD OFFSET Adjust (R21019)

Calibration adjustment for the de offset of the composite modul ation
output wvoltage.

COMP MOD Conmector (J10003)

15/135 Hz composite modulation output from the T-1401 to the ATC-
1500A.

EXT F Connectar {JI0004)}

Input For external frequency source Ffor the TACAN signal timing
reference (enabled through the GPIB bus).

AUXIL |ARY Connector (J10002)

Connects the T-1601 to the ATC-1400A to provide discrete signal in-
terconnect .

1-2-2
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(32}

(33)

(34)

(35)

(36)

(37)

(38)

(29)
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AfB RATE SELECT Switch

Selects between Random A/A and Fixed Rate
interrogations. This selection is not GPIB controlled,

FZ2 Fuse

Fuses the power te the AC OUT Connector. Refer to
Paragraph 1-2-1C for appropriate rating.

AC OUT Connector

Convenience outlet used to power the ATC-1400A.

AC IN Connector

Power receptacle for applying either 115 VAC or 230
VAC single phase power to the T-1401. LINE SELECT
Switch ?35} must be set to the correct position before
applying power.

LINE SELECT Switch

Selects the line voltage that will be applied te the
T-1401.

F1 Fuse

Fuses the power to the T-1401 and the AC OUT
Connector. Refer to Paragraph 1-2-1C for appropriate
rating.

IFR BUS Connector (J10001)

Connects the T-1401 to the ATC-1400A so that
information may be exchanged between the two units.

TEST Connector (J10009)
R5-232 connector used for factory test.
A/A REPLY DELAY Adjust (R11014)

Calibration adjustment for the A/A Reply Delay
counters.

1-2-2
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(41)

(42)

(43)

(44]

(45)
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EQUALIZER Adjust (R10017)

Calibration adjustment for the position of the Ident
equalizing pulse pairs,

MISSING ARB Switch

Deletes the first Auxiliary Referemce Burst following
the Main Reference Burst when set to the ON position.

ENABLE INPUT Connecter (J10011)

External input that gates off all other pulses
including Ident and Reference bursts when active.

ARBE LENGTH Switch

Controls the number of pulse pairs in G/A X mode or
single pulses in GfA Y Mode in the Auxiliary Reference
Burst. One or two pulse pairs (single pulses) may be
added or subtracted from the nominal value.

TRIGGER INPUT Connector (J10010)

External input that triggers ATC-1400A Modulator
whenever ENABLE INPUT Connecter (J10011) is active.

MEB LENGTH Switch

Controls the number of pulse pairs in 6/A X or single
pulses in G/A Y Mode, A/A X Mode, and AfA Y Mode in
the main reference burst. One or twao pulse pairs
(single pulses) may be added from the nominal value.
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T=1401 Performance Evaluation

C.

E.

General. This section contains step-by-step test procedures For as-
sessing the performance of the T-1401. When the operating condition of
the T=1401 is in question, these procedures should be relied uwpon as
the first step in the troubleshooting/malntenance process.

Pre=operational Considerations. For maximum benefit of all operating
procedures, Tt is strongly recommended that personnel:

(1) Read and understand thoroughly all steps of the procedure to be
performed, prior to its completion.

{2) Be familiar with the cireuit or unit under test so some [dea is
perceivaed as to the power, Frequency, and waveform to be expected
at each test point. This knowledge will ald personnel In
performing the test procedura logically and efficiently.

Test Equipment Requirements. Appendix B at the rear of this manual
contains a comprehensive list of test equipment switable For per=
forming any of the procedures in this manual. Any other equlpment
meeting the spacifications listed in the appendix may be substituted
for the recommended modsls.

HMOTE: For certain procedures im thils manuwal, the eguipment listed In
Appendix B may excead tha minimum requlred specifications.

Corrective MHaintenance Procedures. The parformance checks in this
section will aid the operatorftechnician in determining whether the
T=1401 is functioning properly or If a failure exists. A fallure will
normally be reflected as elther a calibration error or a malfunction.
A calibration error [s defined as a measurement or reading (relating
to the unlt being tested) that Is not withlin prescribed tolerance. In
this condition, the set may appear to be functioning properly, despite
the presence of & calibration error. A malfunction is a defective
condition in which a sfgnal may be totally absent, grossly out of
tolerance, or where the unit Is obviously not working properly. If a
failure or calibration error Is confirmed, the technician should take
appropriate action to return the set to its normal operating
condltion.

Initial Control Settings. Before any performance evaluation, the
T=15%01 controls shall be set In accordance with table 1.

T=2=3
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CONTROL SETTING

TACAN Control (1, Fig.3, Chapterl, G/A

Saction 2)
135 Hz % MODULATION Thumbwhesls (2) 0.0
A F Thumbwheels (3) +0.0
BEARING/RATE Thumbwhesls (6} 0D0.0
REFERENCE DEV MRE Thumbwheels (7) +0.0
REFERENCE DEV ARE Thumbwheels (16) +#0.0
AfA INTERR Thumbwheels {21) Qoo
15/135 B SHIFT Thumbwheels (22) +00
15 Hz % MODULATION Thumbwheels (23) 00
MRBE LEMGTH Switch (43, Fig.14, HOH

Chapter 1, Section 2}
ARB LENGTH Switch (41) HOM
MISSING ARB Switch (39) HORM

ATC-14004 Initial Control Settings
Table 1

T-1401 Performance Evaluation. FRefer to the calfbration and/or
troubleshooting sections if the T-1401 fails any step in the per-
formance evaluation.
{1} Equipment Reguired.

Oscilloscope
{2) Procedure.

(a) Set T-1401 controls to settings listed In Table 1.

(b} Energize T-1401.

[c} Connect oscilloscope channe! A to 15 Hz MDD Connector
(15, Fig. 3, Chapter 1, Sectien 2).
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{d)
(e}
(F)

(g}
{h)
(i)
(i)

(k)
(1)
{m}
(n)
(o)

{p)

{q}
{r)
{s)

(t)
(u)
(v]
w)
(=)
(y)
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Set 135 Hz % MODULATION Thumbwheels (2) te 00.

Set 15 Hz % MODULATION Thumbwheels (23) ro 20.

Oscilloscope shall indicate a 15 Hz sine wave whose magni-
tude is 1.45 to 1.64 volts peak-to-peak.

Set 15 Hz ¥ MODULATION Thumbwheels (23) te 00.

Set 135 Hz % MODULATION Thumbwheels (2) te 20.

Connect oscilloscope channel A to 135 Hz MOD Connector (8).

Oscllloscope shall Indicate a 135 Hz sine wave whose magnl-
tude 13 1.44% to 1.64 volts peak-to-peak.

Set TACAN Control (1) to A/A.

Oscilloscope shall indlcate 0,00 volts.

Set TACAN Coatrol (1) to INV ASA.

Oscllloscope shall indicate 0.00 valts,

Set TACAN Control (1) to &/A.

{ﬁg?nant oscll lescope  channel A to 135 Hz SYNC Connectar
Connect oscilloscope channel B to 15 Hz SYNC Connector (13).
Set 15135 ¥ SHIFT Thumbwheels {22) to +39.

Oscillescope shall Tndicate 14.55 to 14,65 millisecond delay
Eetwaan sync signal on channel A and sync signal on channel
Connect oscilloscope channel A to MRB 5YMC Connector {9).
Connect oscillescope channel B to 15 Hz MOD Connector (15).
Set 15/135 § SHIFT Thumbwheels (22) to 00.

Set BEARING/RATE Thumbwhesels (6) to 000.0.

Press LOAD BRG Pushbutton (20},

BERRING Display (4) shall Indicate 000.0.

1=2-3
Pa 3
Hov Iz‘}ﬂ?




{z)

{aa)
{ab)
(ac)

lad)

(ae)
(af)
(ag)
(ah)
{ai)

(aj)

fak)
{al)
(@)

{an)
{ao)
{ap)

{aq)
{ar)

{as]
{at}
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Descilloscape channal B 0.1 degree tick mark on 15 Hz sine
wave shall be 140 to 160 microseconds behind channal A HRE
SYNC signal.

Press CLEAR BRG Pushbutton (19).

Set BEARING/RATE Thumbwheels (&) to -01.0.

Press LOAD RATE Pushbutten (17).

BEARING Display (&) shall Indicate a bearing rate change of
-1 degree per sacond.

Press CLEAR RATE Pushbutton (18).

BEARING Display {&) shall stop at current bearing.

Set 15 Hz & MODULATION Thumbwheels (™) to 00.

tonnect osclllescape channel A to MRB SYNC Connector (9).

Remove the cable interconnmecting T-1401 AUXILIARY Connector
(30) and ATC-1400A J6.

Connect oscilloscope channel B to AUXILIARY Connector (30)
pin 5.

Set TACAN Control (1} toe G/fA.

Oscilloscope shall indicate 12 pulse pairs.

Oscllloscope shall iIndlicste leading edge of P2 occurring
11,9 to 12.1 microseconds after leading edge of F1 in each
pulse pair.

Set REFERENCE DEV MRE Thumbwheels (7) te 0.0 (OFF).
Oscillescope shall Indicate no main reference burst.
Set REFERENCE DEV MRE Thumbwheals (7) to +0.0.

Set TACAM Contral {1) to A/A.

Oscilloseape shall indicate that main reference burst con-
sists of 10 single pulses.

et TACAM Control (1) teo G/A.

Connect oscilloscope channel A to ARB SYNC Connector (14]).
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(au)
{av)
(aw)

{ax)
(ay)

(az)

{ba)
{bk)
(be)

(bd)
(be)
(hf)

(bg)

(kh)
(1)
(6]

(bk )
(b1}

(Bm )
(bn)
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Set ARB LENGTH Switch (41, fig. &, Chapter 1, Section 2) to
HOM.

Oscilloscope shall Indlicate Auxiliary Reference Burst con-
taining 6 pulse pairs.

Set REFERENCE DEV ARB Switeh {16, fig. 3, Chapter 1, Section
2) to 0.0 ([OFF).

Oscilloscope shall indicate no Auxillary Reference Burst.

Connect oscilloscope channel A to ASA INTERR 5SYNC Connector
(11}.

Connect oscilloscope channel 8 to AUXILIARY Comnector {(30) pin
10.

Set TACAN Control {1} to GfA.
Set ASA INTERR Thumbwheels (21) to 1000.

Oscilloscope shall Indicate no AfA interrogations on channe!
B.

Set TACAN Control (1) to A/A.
Set REFERENCE DEV MRE Thumbwheels (7) to 0.0 (OFF).

Oscilloscope shall indicate ASA SYNC signals every 1 milli-
second.

Connect osclilloscope channel A to INV TACAN 5YNC Connector

{12}).
Connect osclllescope channel B to 15 Hz SYNC Connector (13},
Set TACAN Control (1) to INV AJA.

Oscliloscope shall indicate inverse TACAN signal Is 60 to 80
microsaconds long.

Oscilloscope shall indicate time delay between falling edge of
15 Hz SYNC signal and the rising edge of INV TACAN SYNC signal
is 33.0 to 33.7 microseconds.

Set TACAN Control (1) to G/A.
Set REFERENCE DEV MAB Thumbwheels (7) to +0.0,

Connect oscilloscope external trigger Input to MAB SYNC Con=
nector (9).

1=-2=1
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-+~ OPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

Connact oscilloscope channel A to AUXILIARY Connector (30) pin
s
Oscilloscope shall indicate P1 of ldentification pulse pair

occurring 550 to 790 microseconds after P1 of each reference
bursk.

Cscilloscope  shall  indicate P1 of equalizer pulse pair oc-
curring 90 to 110 microseconds after P1 of identificatien

pulse palr.
Set TACAN Control (1) to A/A.

Dscilloscope shall findicate no equalizer nor identification
pulse pairs are present.

Connect oscilloscope channel A to AUXILIARY Connecter (30) pin
5

Connect oscilloscope channel B to AUXILIARY Connector (30) pin
7s

Connect oscilloscope external trigger input to MRE SYMC Con=-
nector {9).

Set TACAN Control (1) to G/A.

Oscillioscope shall indlicate MRE pulses on channel A bracketed
by priority pulses on channel B.

Set TACAN Control (1) to A/A.
Set A/A INTERR Thumbwheels (21) to 1350,

Connect oscilloscopa external trigger input to AJA INTERR SYNC
Connector (11).

Connect oscilloscope channel A to AUXILIARY Connector (30) pin
10.

Connect oscilloscope channel B te AUXILIARY Connector (30) pin
.

Oscilloscope shall indicate interrogation pulses on channel A
bracketed by priority pulaes on channel B.

Disconnect oscllloscope.

Reconnect the cable from T-1401 AUXILIARY Connector (30) to
ATC- 14004 J6.

1-2-3
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GERERAL OPCRATING PROCEBURES

This sectien contains operabtimg imstructions relating te tocal
centrsl | Tront panel) speraties of the TACAM Tagt Systenm, Paragraph
I-2=5 centains oprrating fnstruction for remote [GPIE] operation.

HOTE: The procedures conteined within (RS seflisn are general
procedurcs, fdesbifyimg the ConErals, Conmectors and
Indicators wsed fer ithe imdividoal test fenctioms. Specific
UUT Test Procedures have to be addressed in the UST Mansals.

LOCAL COMTROL (Freni Paselh TFERATION
The T-1401 Test Aswiliary, when interfaced with the ATC-1400A

Trangponder/IME Test Sei, hasi Towr distimct fest functions of
eperation as listed below:

Paragraph Iest Fenction Page Mo,

7-q-4 Grownd=-to=&iT {GFA} Test Fumciion 2

7-4-1 Inverse Ground-te-Riv [GFA} Test L&
Functian

2=l KMir=to=-fir (AFA) Test Funclion 26

2=dal Inverse Alrsto-Rit (R/A] Teit Fenction 36

The ATC=1400& provides the DHE test function incleding: interregation
PEF, frequency apd power, contralling Trequeacy, pulse Spaging,
range, velecily, accelovation, reply efficieacy and AF owtput level.
FoF & ®m3ra _...:u..-"_._._ﬂﬂn definition, weTer Lo Chapiler l-Z<4, ATC-19800
Operatien/Matintenance Hanual.

For purposes of clarfty and ease of usderstanding, the description
af coptrole, commectars asd Tndicatars for only those contrals [wilk
mominal settings], as well as heok-up diagress and tiwmimg cRarts
will be skown for the tesk Fenctioa of eperatfon &iscussed in that
paragraph.

REMITE COMTROL (GFI1B) OPERATION

Refer to Paragraph 1=7=5 for descriptions and commands assaciated
with GFIE opeTations.
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=+ DPERATION/MAINTENANCE HMANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

-

‘ {1) T-1401 Description of Controls, Connectors, and
Indicateors Used in GSfA Test Fumction

A complete description of the T-1401 Test Auvxiliary
Controls, Connectors and Indicaters, used in conjunc-
tion with the ATC-1400A, while performing the G/fA Test
Function is described in this paragraph.

A complete descrl|ption of the ATC-1400A Controls,
Connectors and |Indlecators, used in conjunction with
the T-1501, while performing the G/A Test Function is
described Tn Paragraph 2-4-4(2).

Im the G/A Test Mede, which is the primary mode of
cperatien, the T-1401 provides the 15 Hz Moduletion,
135 Hz Modulation, Main Reference Bursts and Auxiliary
Reference Bursts. (Refer to Flgure 17 for a descrip-
tien of the main and auxiliary reference groups).

NOTE: Beacon G/A Mode can effectively be selected by
turning OFF the MR8s, ARBs, 15 Hz Modulation
and 135 Hz modul ation.

BLisler |

. IR ealars T=1201
JED

-

* ATC- (008 gr g RFLUT OrSCOPE

JF
-h—

COMNECT AS REQ'C
-
GfA Test Function Hook-up Diagram
Figure 2
ITEH A ME DESCRIPT I ON

1. TACAN Control

G/A Position = Sets the T-14071 to the GROUND=-
TO=-AlIR Hode of Operation.

NOMINAL SETTING - "G/A'" Poesition

1-2=14
Page 13
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i

OPERATION/MAINTENANCE MANUAL
W/ ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

NAME DESCRIPTION

1 il

Programs the percent modulation of the 135 Hz
compenent of the TACAN modulation between 0% and
39% in 1% steps.

NOMIMNAL SETTING - "20%" Pesition
DELTA F Thumbwheels

Adjusts the TACAN timing reference oscillator
from -3.9% to +3.9% of nominal value in 0.1% steps.

HOMINAL SETTING = "+0.0" Position
BEARTHNG/REPLY DELAY ﬂ]’inlag

Normally displays the currently simulated
bearing or reply delay output. If the T-1401
datects an error condition or the operator has
selected an incompatible parameter value, an
appropriate message will be displayed in place
of the current value until the problem is
resolved. Refer to Section 1-2-6 for an
explanation of the error messages.

BEARING/RATE Thumhwheels

Desired value of bearing and bearing rate 15 set
in degrees for bearing and degrees per second
for bearing rate.

SELECTION RANGE THUMBWHEEL
SETTING

Bearing 000.0 to 359.9 D000 to 3599

Bearing Rate =39.0 to +39.0 -39% to +39X |

REFERENCE DEV MRB Thumbwheels

G/A % Mode - Adjusts the deviation between the
pairs of pulses that make up the
Main Reference Burst. Adjustment
is from -3.9 ws to +3.9 gs from
the nominal value.

NOMIMAL SETTING - "+0.0" Pesition

1-2-4
Page 4
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= OPERATION/MAINTENANCE MANUAL
W/AILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

ITEM HAME DESCRIFTION

G/A Y Hode,

AfA X Heode,

A/A ¥ Hode - Adjusts the deviation between the
single pulses that make up the
Maln Reference Burst. AdJustment
is from -3.9 us5 to +3.% U5 from
the nominal valuwe.

B. 135 Hz HMOD Connector

10,

13.

A sample of the 135 Hz medulation signal Is out-
put at this connecter. The level is adjusted

from 0 V p-p to 3.0 V p-p as the 135 Hz %
MODULATION Thumbwheels are set from 00% to 39%.

MEE SYNC Connectar

A negative golng osclillescope syne pulse whose
leading edge ocecurs immediately prier to the
first pulse of the Main Reference Burst is out-
put at this connector.

135 HZ SYHC Connector

A negatlve going oscilloscope sync pulse whose
leading edge occurs at the positive golng zere
crossing of the 135 Hz eight cycle of the modu-
laticen signal fellowing the first pulse of the
KRB is output at this connector.

15 HZ S¥YNC Connector

A negative going oscilloscope syne pulse whose
leading edge occurs at the positive going zero
crossing of the 15 Hz modulation signal s out-
put at this connector.

ARB S5YNC Connector

A negative going oscilloscope sync pulse whose
leading edge occurs immediately prier toc the
first pulse of the Auxiliary Reference Burst is
ocutput at this conmector.

T=2=4
Page §
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W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEH

ITEM MA ME DESCRIPTION
15. 15 HI MOD Cennector
A sample of the 15 Hz medulation signal is out-
put at this connecter. The level is adjusted
from O V p=-p to 3.0 V p=p as the 15 HZI 3
MODULATION Thumbwheels are set from 003 to 39%.
16, REFERENCE DEV AR8 Thumbwheels
G/A X Mode - Adjusts the deviation between the
pairs of pulses that make up the
Auxiliary Reference Burst.
Ad justment Is from =-3.3 U3 to
+3.9 w5 from the nominal value.
G/A ¥ Mode = Adjusts the deviaticn between tha
single pulses that make up the
huxiliary Reference Burst.
Adjustment is from =3.3 U35 to
#3.9 WS from the nominal value.
HOMIHAL SETTIHNG: "ed. 0" Position
17. LOAD RATE Pushbutton
Programs a bearing rate from =39.0 degrees per
seeond to +39.0 degrees per second as selected
an the BEARING/RATE Thumbwheels (6).
18, CLEAR RATE Pushbuttan
Clears the previously loaded bearing rate infor-
matien to 00.0 degrees per second.
19. CLEAR BRG Pushbutton
Clears the previously loaded bearing infermation
to 000.D degrees.
0. LOAD BRG Pushbufton
Programs a bearing from 000.0 degrees to +353.3
degrees as selected on the BEARING/RATE
Thumbwheaels (&)
22, 15/135 @ SHIFT Thumbwheels

Programs the phase shift between the 15 Hz and
135 Hz modulating slgnals from =33 degrees to
+39 degrees in 1 degree steps.

1=2-4
Page o
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“*  OPERATION/MAINTENARCE MANUAL
W/ILLUSTRATED PARTS LIST
- TACAN TEST SYSTEM

NAME DESCRIPTION

23.

24,

28.

Z29.

40.

2.

33.

NOMINAL SETTING - "00" Pesition

Programs the percent modulation of the 15 Hz
component of TACAN modulation between 0% and 39%
in 1% steps.

NOMINAL SETTING: "20%" Position

POWER Switech

Applies external AC power to the T-1401 and to
the ATC-1400A when it is connected to the AC OUT
{33) convenience outlet on the rear of the T-1401,

COMP MOD Connector

15/135 Hz Eumpns%te modulation output from the
T-1401 to the ATC-1400A.

EXT F Connector

Input for external fregquency source for the
TACAN signal timing reference.

NOTE: Input is enabled threugh the IFR BUS.
AUXILIARY Connecfor

Connects the T-1401 to the ATC-1400A to provide
discrete signal interconnect.

EZ Fuse

Fuses the power to the AC OUT connector. Refer
to Paragraph 1-2-1c for appropriate rating.

AC QUT Connector

Convenience outlet normally used to power the
ATC-1400A.

1-2-4
Page 7
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“ DPERATION/MAINTENANCE MANUAL
W/ ILLUSTRATED PARTs LIST
= TACAN TEST SYSTEM

ITEM NAME DESCRIPTICON

34, AC_IN Connecfor

Power receptacle for applying either 115 VAC or
230 VAC single phase power te the T-1401. LINE
SELECT Switch (35) must be set to the correct
position before applying power.

35. LIME SELECT Switch
Selects the line voltage that will be applied to

the T-1401.

6. El _Fusg
Fuses the power to the T-1401 and the AC QUT
Connector. Refer to Paragraph 1-2-1C for
appropriate rating.

37. 1ERE BUS Connector
Connects the T=1401 to the ATC-1400A so that

information may be exchanged between the two
units.

41. MISSING ARB Switch

Deletes the first Auxiliary Reference Burst
following the Main Reference Burst when set to
the ON position.

NOMINAL SETTING - "OFF" Position

43. ARB LENGTH Switch

Controls the number of pulse pairs in G/A X mode
or single pulses in G/A Y mode in the Auxiliary
Reference Burst. One or two pulse pairs (single
pulses) may be added or subtracted from the
nominal value.

NOMIMAL SETTING - "NOM" Positien

1-2-4
Page 8
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ITEM

~*  OPERATION/MAINTENANCE MAMUAL
W/ILLUSTRATED PARTS LIST
i TACAN TEST SYSTEM

NAME  DESCRIPTION

45.

MEE LENGTH Switch
Controls the number of pulse pairs in GfA X mode
or single pulses in 6/A Y mode, AfA X mode, and

AJA Y mode in the Main Reference Burst., One or
two pulse pairs (single pulses) may be added or

subtracted from the nominal value.

NOMINAL SETTING - “"NOM™ Position

ATC-1400A Description of Controls, Connectors and Indicators
Used in G/A Test Function

24.

32.

35.

36.

37.

DME DEV P2/CAL Switch (DME)

“*CAL" Position - Pz pulse remains in nominal
position. DME DEV Ps/CAL
Thumbwheels (47) have no effect
on deviating Pz pulses.

NOMINAL SETTING - "CAL" Position
PRE/SOTR ON/OFF Switch

Two position toggle switch which when placed in
OFF position, will inhibit squitter.

NOMINAL SETTING - "ON® Position

LINE Switch

Applies external AC Power to ATC-1400A Test Set.
IDENT TOMESQFF/CODE Switch (DME)

"CODE®™ Position - Modulates 1350 Hz tone with
Morse code "IFR". Repeated every
30 seconds.

NOMIMNAL SETTING - "CODE®™ Position

TACAN ON/OFF Switch (DME)

"ON" Position - Simulates a TACAN ground station.
Enables TACAN signals from the
T-1401.

HOMINAL SETTING - "ON" Position

1-2-4
Page 9
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NAHE DESCREIPTION

39.

41.

45,

DME REPLY EFFICIENCY Control (DHE)

Range replies are produced only in response to a
vallid Interrogation (i.a., P1 to Pz spacing Is
12 U5 for G/A X Hode and 36 usS for G/A Y Mode).
selection of any position of this contral
selects ATC=1400A reply efficliency rate (1.2.,
"EQ" pesition equals 50% reply rate and '"100M
position equals 100% reply ratel.

MOM INAL SETTING: "7O0E%" Position

PRESSGTR Thumbwheels

ODHE Functioan = Select the mean squitter rate In
Hz. ATC=-1400A 5quitter |3
defined as nominal level pulse
pairs of random spacing
genarated at a mean squitter
rata, as selected by thumbwhesal
setting.

MOMINAL SETTING: "2700 Hz'" Position

FREQ/FUNCTION SELECT Thumbwheels

Select function of ocperation and frequancy of
test set. Humbars in HHzZ relate te Tunction
viewed in the window. Functlion and fregquency 5
listed as follows:

WINOOW OPERATION RANGE THUHMBWHEEL
Of SPLAY FUNCTION AANGE

EPDR TRAHSPOMDER 262 MHz=1213 MHz NeE2-1213
TAC ¥ DHE-Y Ch Channel 1=Channal 126 001=0126
TAC X DHE=X Ch Channel 1=-Channel 12 Ooog1-0126
3

0 wig

MHz ¥ DME-Y Ch 362 MHz-1213 MHz t962-1213
MHz X IME=-X Ch 962 MHz-1213 HHz 0962=1213

VOR
PAIR DHE-Y Ch 108.05 HMHz-117.95 HH:z 1080=-1175

PAIR OME-X Ch 108,00 MHz=-117.50 MHz 1080-1179

HOTE: Selection of XPDR function disablas the
TACAN Test Auxiliary and "OFF" is
displayed in the T-1401 BEARING Display
(4).

1=2=-4
Page 10
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“— QPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTENM

ITEH NAME DESCRIPTION
L7. DHE Pz DEV Thumbwheels (DHE)

Positlon of the Pz pulse can be deviated From

nominal position by value selected on thumbwheel

switches in microseconds.

NOTE: Controls P2 pulse deviation for the
reference burst, as well as sguitter and
range replies.

LB. AF Thumbwhesls

Deviates generator freguency from =3.5339 KHz to
+9,. 95 MH=z. Freguency range is increased from
952,01 MHz to 1222.99 HHz., The &F switch has no
effect on X or ¥ channel selection or 2 out aof 5
eode output at the |NTERROGATOR Connecter Jd
(66).

1-2-4
Page 11/1Z
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[&6f4) Test

Inverse Ground-To-ALr Function

TACAN COWNTROL (193 CLEAR SRE Puskbutton
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(1)

= QOPERATION/MAINTENANCE HANUAL
W/AILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

T=-1401 Description OFf Controls, Connectors, and
Indicators Used In Inverse GfA Test Function

A complete description of the T-1401 Test Auxiliary
toentrals, Connectors and Indicators, used In conjunc-
tion with the ATC-1400A, while performing the INVERSE
G/A Test Function i3 described in this paragraph.

A complete description of the ATC-1400A Contreols,
Connectors and |Indicators, used in conjunctien with
the T-1401, while performing the INVERSE G/A Test
Function |5 described in Paragraph 2-4-8(2).

In the [nverse G/A Test Mode, the Alrborne TACAN Beacon
is equipped with a rotating antenna to provide both
bearing and distance informatieon, The DME reply
Information (Squitter, ldent. and Range Replies) is
modul ated with a 15 Hz Envelope. An Inverse SYNC
Signal is a 15 Hz envelope. An inverse SYNC signal Is
generated coincident with the negative going zero
erossing of the 15 Hz modulated signal to simulate the
antenna at zero degrees bearing. ARE and HRB pulses
are Inhiblited.

£1303
K1l=1=1: 1 T= 1431 1T ]
N]Tal il CONNECT TO WOATH REFERENCE TRIGGER

4%
i ATC=14008 uuT O'SCOPE

|||—||

P
g
a

ﬂDNFE':T A5 REQFD:

INVERSE G&/A Test Fumction Hook-up Dlagram
Figure 5

1=2=14
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" OPERATION/MAINTEMANCE MANUAL
W/ILLUSTRATED PARTS LIST
- TACAM TEST SYSTEM

ITEM HAME DESCRIPTION
1. IACAN Control

INV G/A Position - Sets the T-1401 to the INVERSE
GROUND-TO-AIR Mode of Operation.

NOMINAL SETTING - “INY G/A™ Position
2. 135 Mz % Modulation Thumbwhesls
Programs the percent modulation of the 135 Hz
component of the TACAN modulation between 0% and 39%
in 1% steps.

NOMINAL SETTING - "00%" Position
3, DELTA F Thumbwheels

Adjusts the TACAN timing reference oscillater from
-3.9% to +3.9% of nominal value in 0.1% steps.

NOMINAL SETTING - "0.0" Positien

4. BEARING/REPLY DELAY Display

NHormally displays the currently simulated bearing or .
reply delay output. If the T-1401 detects an error

condition or the operator has selected an

incompatible parameter value, an appropriate message

will be displayed in place of the current value until

the problem is resolved. Refer to Section 1-2-6 for

an explanation of the eérror massages.

B. BEARING/RATE Thumbwhesls

Desired value of bearing and bearing rate is set in
degrees for bearing and degrees per second for
bearing rate.

SELECTION RANGE THUMBEWHEEL
SETTING
Bearing 000.0 £o 359.9 0000 to 3599
Bearing Rate -39.0 to +39.0 -39% to +39X% :
1-2-4
Page 16

Dec 15/89




-~ QOPERATION/MAINTENANCE MANUAL
W/AILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

ITEM NAME DESCRIPTION

7. REFERENCE DEV MRB Thumbwheels

G/A X Mode = Adjusts the deviation between the
pairs of pulses that make up the
Hain Reference Burst. Adjustment
is from =-3.9 ps te +3.5 u5 from
the nominal value.

NOMINAL SETTING: "e0.0" (OFF) Position
(bisables MRE)

e/A Y Mode,

A/A X Mode,

AfA ¥ Mode - Adjusts the deviation between the
single pulses that make wup the
Hain Reference Burst. Adjustment
Ils from =3.9 uS to +3.5% us from
the momlinal wvalua.

13. 15 HZ SYHC Connector

A negative going oscilloscope sync pulse whose
|eading edge occurs at the positive going zero
eressing of the 15 Hz modulation slignal is out-
put at this connector.

15, 15 HZ MOD Connectoer

A sample of the 15 Hz modulation signal is out-
put at this connector. The level is adjusted
from 0 V p-p to 3.0 V p-p as the 15 HI i
MODULATION Thumbwheeals are set from 00% to 35%.

16. REFERENCE DEW AREB Thumbwheels

G/A X Mode - Adjusts the deviation between the
pairs of pulses that make up the
Auxiliary Reference Burst.
Adjustment s from -3.3 us to
+3.9 uS from the nominal wvalue.

G/A Y Mode - Adjusts the deviation between the
single pulses that make up the
Buxiliary Reference Burst.
Adjustment s from -3.9 us to
+3.9 pu5 froem the nominal value,

MOMINAL SETTING: "e0,0" (OFF) Position
(Disables ARB)

1-2=-4
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“— [OPERAT |OH/MAINTENANCE MANUAL
WAILLUSTRATED PARTS LIST
TACAM TEST SYSTEM

HAME DESCRIPTION

17.

18.

19.

20,

22.

21.

2h.

2.

Lﬂﬂﬁ RATE Pushbuttoan

Programs a bearing rate from -39.0 degrees per
sacond te +39.0 degrees par second as selected
on the BEARING/RATE Thumbwheels (6]).

CLEAR RATE Pushbutton

Clears the previously loaded bearing rate infor=-
mation to 00.0 degrees per second.

CLEAR BRG Pushbutton

Clears the previousiy loaded bearing Information
to 000.0 degrees.

LOAD BRG Pushbut ton

Programs & bearing from 000.0 degrees to +35%.9
degrees as selected on the BEARING/RATE
Thumbwheals (6]).

15/135 B SHIFT Thumbwheels

Programs the phase shift between the 15 Hz and
135 Hz modulating signals from =315 degrees to
+39 degrees in ] degree steps.

HOMIHAL SETTIMG: "DO"™ Peosition

15 HZ % MODULATION Thumbwheels

Programs the percent modulatien of the 15 Hz
compenent of TACAN modulation between 0% and
19% im 1% staps.

HOM IMAL SETTING: "20%" Position

POWER Switch

Applies external AL power to the T=-1401 and to
the ATC=-1400A when It is connected to the AC OUT
{33) convenience outlet on the rear of the
T‘1'E|ﬂ]l

COMP MOD Connector

15/135 Hz Composite modulation output from the
T=-1401 to the ATC-1400A.

1-2-4
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" OPERATION/MAINTEMANCE MANUAL
W/ILLUSTRATED PARTS LIST
. TACAN TEST SYSTEM

ITEM NAME DESCRIPTION

29. EXT F Connector
Input for external freguency source for the
TACAN signal timing reference.
HOTE: Input is enabled through the IFR BUS.

30, AUXILIARY Connector
Connects the T7-1401 to the ATC-1400A te provide
discrete signal interconnect.

32. E2 _Fuse
Fuses the power to the AC OUT connector. Refer
to Paragraph 1-2-1C for appropriate rating.

d3. AC OUT Connector
Convenience outlet normally used to power the
ATC-1400A.

34. AC IN fonnecior
Power receptacle for applying either 115 WAC or
230 VAC single phase power to the T-1401. LINE
SELECT Switch (35) must be set to the correct
position before applying power.

35. LIMF SELFCT Switch
Selects the line voltage that will be applied to
the T-1401.

36. Fl Fuse

Fuses the power to the T-1401 and the AC OQUT
Connector. Refer to Paragraph 1-2-1C for
appropriate rating.

1-2-4
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~~ OPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEMW

ITEM NAME DESCRIPTION
37. I1FR BUS Connector
Connects the T-1401 to the ATC-1400A so that
information may be exchanged between the two units.
45. MHEB LENGTH Switch

Controls the number of pulse pairs in G/A X mode ar
single pulses in G/A Y mode, A/A X mode and AfA Y mode
in the Main Reference Burst. One or two pulse pairs
(single pulses) may be added or subtracted from the
nominal value.

MOMINAL SETTING - "NOM®" Position

1-2-4
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QPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

ATC=1400A Description of Controls, Connectors and
Indicators Used In INVERSE G/A Test Function

I TEHM MA ME DESCRIPTION
24, DME DEV Pz /CAL Switch {DHEl
CAL" Posltion - Pz pulse remalns in noeminal
position. OME DEV Fz/CAL
Thumbwheals (47), have no
effect on deviating Pz pulses.
NOMINAL SETTING: '"CAL" Positien
32. PRF/3QTR ONJOFF awitch
Two position toggle switch which when placed In
OFF position, will inhibit squitter.
HOMINAL SETTIKG: "ON" Position
35. LIME Switch
Applies external AC Power to ATC=-1400A Test Ser.
36. IDENT TOME/OFF/CODE Switch (DME)

"OFF Poesition - Inhibits both continuous and

code tones.,
NOMIWAL SETTING: 'OFF*™ Positlian
37. TALAN OM/OFF Switch (DME)

"ON™ Posltion = Simulates a TACAN ground sta-
tion. Enables TACAN signals
from T=1401.

NOHINAL SETTIHG: "ON" Positiaon
39. DME REPLY EFFICIENCY Control (DME)

Range replies are produced only in response to &
valid interrogation (fi.e., P1 to Pz spacing Is
12 us for G/A X Mode and 36 M5 for G/A Y Hode).
5election of any position of this control
selects ATC-1400A reply efficiency rate (i.e.,
“"ED" position equals S50% reply rate and '"100"
position equals 100% reply rate).

HOMIMAL SETTING: "Y70%" Position

1-2-4
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1TEH NA ME DESCRIPTION

= QJPERATION/HAINTENANCE MANUAL
WAILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

b1.

PRF/SQTR Thumbwhesls

DHE Function = 5elect the mean squitter rate In
Hz. ATC-1400A Squitter is
defined as nominal level pulse
pairs of random spacing
genarated at a mean squitter
rate, as selected by thumbwheel
setting.

HOMINAL SETTING: "2700 Hz'" Position

he, FREQ/FUNCTIGN SELELT Thumbwheals
Select function of operation and frequency of
test sat. Mumbers in MHz relate te function
viewed in the window. Funmction and frequency is
listed a5 fFollows:
W IHDOW OPERATICH RANGE THUMBWHEEL
0l SPLAY FUNCTIOH RAaMGE
XPOR TRANSFONLDER S5Z MHz-1213 HAz 62=1213
TAL Y OME=Y Ch Chanrel 1=Channel 124 L0001 =0126
TAC X OME=X Ch Channe]l 1=Channel 126 0001=0126
5 VR
PAIR DME-Y Ch 108.05 MHz=117.95 MHz 1080-1179
0 WVOR
PAIR ODME=-X Ch 108.00 HHz=117.90 HMHz 1080-11749
MHz ¥ MME-¥ Ch 062 HHz-=1213 MHz 0902-1213
MHz X ODME-X Ch 962 HMz=1213 MHz 0962=1213
NOTE ¢ Selection of XPDR function disables the
TACAN Test Auxiliary and "OFF" 13
displayed in the T-1401 BEARING Display
(4],
4L7. DME P: DEV Thumbwheels {DME)

FPosition of the Pz pulse can be deviated from
nominal position by value selected on thumbwheael
switches in microseconds.

MOMINAL SETTING: “+0.0" Position

1-2-4
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= OPERATION/HAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEH

ITEM HA HE CESCRIPTION iy

LB, N Thumbwheels

Deviates generator fregquency from =59.99 HHz to
+9.99 MHz. Freguency range s increased from
2£2.01 MHz to 1222.9%9 MHz. The O&F swltch has no
effect on X or ¥ channel selectlion or 2 out of 5
code cutput at the INTERROGATOR Connector JB

(67).

1-2-4
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= OPERETIOH/MATNT EMAUCE MANURL
WSILLUSTRATED PARTS LIST
TACAH TEST SYSTEM

=
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® (1)

~— QOPERATION/MAINTEMANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

T=-1401 Description OFf Controls, Connecteors, and
Indicators Used In AfA Test Function

A complete description of the T=-1401 Test huxlllary
Controls, Connectors and Indicators, used in <conjunc=
tlon with the ATC-1400A, while performing the AJA Test
Function is described in this paragraph.

A complete description of the ATC-1400A Contraols,
Connectors and Indicators, used in conjunction with
the T-1501, while perferming the A/A Test Functien is
described In Paragraph 2-4-8{(2).

Im the A/A Test Hode, the bearing information consists
cenly of 15 Hz modulation and Hain Refarence Bursts
(MRE). The MRB consists of 10 signal pulses speced at
30 15 apart in both X and Y Modes. Range replies and
squitter are single pulses, The test s¢t generates
signal pulse squitter and single pulse range replies,
The test set also genmerates pulse interrogations and
decodes the UUT range replies after a nominal delay of
62 US n X Channe]l and 74 H¥5 [n ¥ Channel.

NOTE: Beacon A/A Mode can effectively be selected by

turning OFF the WRBs, ARBs, 15 Hz Hodulation
and 135 Hz Modulation.

e lad
JI0GE T=1401

e —

B
[ J100a|

ek

ATC= (4008 AF 1] — g UUT FSCOFE

= A3

'ECNHE":T &5 REQ'D

AfA Test Funmction Hook=-up Diagram
Figure B
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[TEM

~  [PERATION/MAINTEMANCE MANUAL
W/ILLUSTRATED PARTS LIST
- TACAN TEST SYSTEM

NAME DESCRIPTION

TACAN Control

AfA Position - Sets the T-1401 to the
AIR-TO-AIR Mode of Operation.

NOTE: When in the AIR-TO-AIR Mode of operation, the
135 Hz % MODULATICN Thumbwheels (2), and
REFERENCE DEV ARBE Thumbwheels (16),

ATC-1400A IDENT TONE/OFF/CODE Switch (38) and
EQUALIZER/OFF Switch (64) are disabled.

NOMINAL SETTING - "A/A® Position
DELTA F Thumbwheels

Adjusts the TACAN timing reference oscillator from
-3.9% to +3.9% of nominal value in 0.1% steps.

NOMIMAL SETTING - "+40.0" Position
BEARING/REPLY DELAY Display

Mormally displays the currently simulated bearing or
reply delay output. If the T-1401 detects an error
condition or the operator has selected an
incompatible parameter value, an appropriate meszsage
will be displayed in place of the current value until

the problem is resolved. Refer to Section 1-2-6 for
an explanation of the error messages.

A/A REPLY Annunciator

Annunciates the reception of valid AfA replies from
the UUT.

BEARING/RATE Thumbwheels

Desired value of bearing and bearing rate is set in
degrees for bearing and degrees per secoend for
hearing rate.

SELECTION ' RANGE THUMBWHEEL
, SETTING
Bearing 000.0 to 359.9 0000 to 3599

Bearing Rate -39.0 to +39.0 -39X to +39%

1-2-4
Fage 28
Dec 15/89




= OQPERATION/HAINTENANCE MANUAL
W/AILLUSTRATED PARTS LIST
TACAN TEST SYSTEH

. ITEM HA ME DESCRIPTION

7. REFERENCE DEV MRB Thumbwheels

G/A X Mode = Adjusts the deviation between the
pairs of pulses that make up the
Main Reference Burst. Adjustment
s from =3.9 psS toe +3.3 ps from
the nominal wvalue.

G/A ¥ Mode,

A/A X Mode,

A/A Y Mode - Adjusts the deviation between the
single pulses that make up the
Main Reference Burst. Adjustment
is from =3.9 pus to +3.3 us5 from
the nominal wvalue.

NOHKINAL SETTIHG: "s«0.0'" (OFF) Position
(Disebles MRB}

9, HREB SYNC Connector

A negatiwve going oscilloscope sync pulse whose
leading edge occurs [mmediately prior to the

. first pulse of the Main Reference Burst is out~
put at this connector.

11. A4 INTERR SYWNC Connector

A negative golng oscilloscope sync pulse whose
leading edge occurs immediately prior to the
first pulse of an A/A Interrogation pulse pair
ls output at this connector.

13. 15 HZ 5YNC Connector

A negative going oscilloscope sync pulse whose
leading edge occurs at the positive going zero
eressing of the 15 Hz modulation signal is out-
put at this connector.

15, 18 HZ MOD Connector

A sample of the 15 Hz modulation signal is out-
put at this connecter. The level |s adjusted
from 0 ¥ p~p to 3.0 V p-p e#s the 15 Hz %
HODULATION Thumbwheels are set from 00% to 35%.

1=2=4
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== QOPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

NA ME DESCRIPTION

17.

18.

13.

" 20.

21.

23.

24,

LOAD RATE Pushbutkon

Frograms a bearling rate from =-35.0 degrees per
second to +39.0 degrees par second as selected
on the BEARING/RATE Thumbwheels (6&]}.

CLEAR RATE Pushbutton

Clears the previocusly loaded bearing rate infor=
mation to 00.0 degrees per second.

CLEAR BRG Pushbuttan

Clears the previously leaded bearing Information
te 000.0 degrees.

LOAD BRG Puahhutton

Programs a bearing from 000.0 degrees to +355.59
degrees a3 selected on the BEARING/RATE
Thumbwheals (&).

AJA INTERR Thumbwhea) s

Proegrams an A/SA interrogation rate from 0000
interrogations per second to 3999 interrogations
per sécond in 1 interrogation par sacond steps
when In the ASA mode.

MOMINAL SETTING: "0030" Pesition

15 HZ ¥ MODULATION Thumbwheels

Programs the percent modulation of the 15 Hz
componant of TACAN modulation between 0% and
39% in 1% steps.

NOMIMAL SETTIMG: "20%" Posltion

POWER Switch

Appiies external AC power to the T-1401 and te
the ATC=T1400A when it §s connected ta the AC QUT

{(33) convenience outlet an the rear of the
T=1401.

1-2-4
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" OPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
- TACAN TEST SYSTEM

MAME DESCRIPTION

28, (OMP MOD Connector
15/135 Hz Composite modulation output from the T-1401
to the ATC-1400A.

9. IER BUS Connector
Connect the T-1401 to the ATC-1400A so that
information may be exchanged between the two units.

30. AUXILIARY Conpector
Connects the T-1401 to the ATC-1400A te provide
discrete signal interconnect,

31, ALA RATE SEIECT Switch
Selects between Random and Fixed Rate interrogationms.
This selection is not GPIB controlled.

3z. (2 FUSE
Fuses power to the AC OUT connector. Refer to

. Paragraph 1-2-1C for appropriate rating.

33. AC OUT Copnector
Convenience outlet normally used to power the
ATC=14004.

34, AC IN Conpector
Power receptacle for applying either 115 VAC or 230
VAC 51n?1e phase power to the T-1401. LINE SELECT
Switch (32) must be set to the correct position
before appying power,

35. LINE SELECT Switfch

selects the line voltage that will be applied to the
T-1401.

1-2-1
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-~  OPERATION/MAINTENANCE MANUAL
W/ ILLUSTRATED PARTS LIST

- TACAN TEST SYSTEM
ITEM HAME DESCRIPTION
36. F1 Fuse
Fuses the power to the T-1401 and the AC OUT
Connector. Refer to Paragraph 1-2-1C for appropriate
rating.

37. 1ER _BUS Coppector

Cannect the T-1401 to the ATC-1400A so that
information may be exhanged between the two units.

45, MRB LENGTH Switch

contrals the number of pulse pairs in G/A X mode or
single pulses in G/A Y mode, A/A X mode, AJA Y mode
in the Main Reference Burst. One or two pulse pairs
(Single pulses) may be added or subtracted from the

nominal value.

(2} ATC-1400A Description of Controls, Connectors and Indicators
Used in A/A Test Function

24, [DME DEY P2/CAL Switch (OME)

WCALY Pasition - Pz pulse remains in nominal
position. DME DEV Pz/CAL
Thumbwheels (47) have no effect

on deviating Pz pulses.

NOMINAL SETTING - "CAL" Position

17. PRESSOTR OM/OFF Switch

Two position switch which, placed in OFF position,
will inhibit squitter in DME mode and interrogations
in transponder mode.

35. LINE Switch
applies external AC Power to ATC-1400A Test Set.

1-2-4
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~— QOPERATION/HAINTENANCE HANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEHM

ITEM KA ME DESCRIPTION
37. TACAN OM/OFF Swlitch (DHE)

"N Posltion = Simulates a TACAN ground sta-
tien. The bearing I3 flxed at
180°, A 15 Hz sync |s pro-
vided For observing the TACAN
modul at | om at the SYHC
GConnector (29).

NOMINAL SETTING: '"ON" Pesition
39, DHE REPLY EFFICIENCY Control (DHE)
Range repllies are produced only In response to a
valid interrogation (i.e., P1 to Fz spacing Is
12 H5 for A/A X Mode and 36 MBS for A/A Y Mode.
Selection of any position of this control
selects ATC-1400A reply efficiency rate (l.e.,
MEG" position equals S50% reply rate and ''100%
pesltion equals 100% reply rate).
MOMINAL SETTIHG: M0E" Pozltion
41. PRF/S50QTR Thumbwheels
DME Functieon - Selest the mean squitter rate In
Hz. ATC=1400A Squitter 1=
deflned a=s nominal level pulse
pairs of random spacing
generated at a mean squitter
rate, as smlected by thumbwheel
setting.
HOMINAL SETTING: "1300" Position
45, FREQ/FUMCTION SELECT Thumbwheels

telact functlen of operation and frequency of
test set. MWumbers in MHz relate to functlon
viewed in the window. Function and fregquency is
| Isted as follows:

1-2-4
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<= QOPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

ITEM H& ME DESCRIPTION

WINDOW QPERATION RAMGE THUMBWHEEL
o1 sPLAY FUMCT! OM FAN GE
XPOoR TRANSFONDER 962 MHz-1213 MHz 0262-1213
TAC ¥ DHE-Y Ch Channel 1=-Channel 126 | 0001-0126
TAC X DHE-X Ch Channel 1=Channal 126 00d1-0126
5 VIR

PAIR DHE-Y Ch 108.05 MHz-117.95 MHz | 1080-1179
0 VOR

PAITR DHE=X Ch 108.00 HHz=117.90 MHz 1ﬂ§ﬂ-l1?5
HHz ¥ DHE-Y Ch 962 HHz=1213 MHz 089bd-1213
MHz X DHE-X Ch 962 MHz=1213 MHz 0g62-1213

HOTE: Selection of XPDR functicon disables the
TACAN Test Auxiliary and "OFF" is
displayed in the T-1401 BEARING Display
(4).

MOTE: ASA RF Freguency pairs always use Y Mode
pairs

EXAMPLE: Channel 0001X uses channel 0001Y
frequency pair, but pulse spacing
remalns the same for X Channel.

47. DME Py DEV Thumbwheels (OME}

Posltion of the Pz pulse can be deviated from
nominal pesitien by value selected on thumbwheel

switches in micreseconds.

MOTE: Contrels the spacing for ASA Inter-
rogation pulse palrs as well as HRB.

HOMINAL SETTING: '"+0.0' Position

4B, AF Thumbwheels

Deviates generator frequency from -9.939 HHz to
+9,.95 HHz., Frequency range is increased from
92,01 HHz to 1222,.%9 MHz. The AF Switch has no
ef fact on X or Y channel selection or 2 out of 5§
?Ed? output at the INTERROGATOR Connector J8

71
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(1)

= ODPERATION/MAINTENANCE HMANUAL
W/ILLUSTRATED PARTS LIST
TACAM TEST SYSTEM

T-1401 Deserliptien Of Contrels, Cennectors, and
Indicators Used Im INVERSE A/A Test Function

A complete description of the T=-1501 Test Auxiliary
Centrels, Connectors and Indicatoers, used In conjunc-
tion with the ATC-1400A, while performing the INVERSE
A/A Test Functien Is described in this paragraph.

A complete description of the ATC-1400A Controls,
Connectors and Indicators, used in conjunctien with
the T-1401, while performing the INVERSE A/A Test
Function is deseribed In Paragraph 2=-4=D(2).

In Inverse ASA Test Mode, the Alrborne TACAN EBeacon
may determine the bearing te an airborne TACAN
receiver/transmittter. In this case, a single pulse
squitter generates timing between the negative going
zero crossing of the 15 Hz modul ated signal, B
inverse SYNC Signal is generated coincident with the
negative going zero eressing of the 15 Hz modulated
signal to determine bearing to the ground station.
ARE and MRB pulses are inhibited,.

JIOE0Y
Jisaag T=1401 WHETE]] ]
S{[alelu]] CONMEST TO MORTH REFEREMCE TRIGEER

JB ATC— 19008 LT S'EOPE
Jz RF 14 RE

il'_lll

CONNECT A5 REQD
e

IMVERSE ASfA Test Function Hook=up Dilagram
Figure 11

ITEH KA ME DESCRIFPTION

1. TACAN Control

INV A/A Position - Sets the T-1401 to the
| NVERSE ASA Mode af
Operation.

HOMINAL SETTING: "INV ASA" Position

1-2-4
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HAME DESCRIPTION

11.

12.

13.

DELTA F Thumbwheels

Bdjusts the TACAN timimg reference oscillator from
-3.9% to +3.9% of nominal value in 0.1% steps.

NOMINAL SETTING - "+0.0" Position
BEARING/REPLY DELAY Display

Normally displays the currently simulated bearing or
reply delay output. If the T-1401 detects an error
condition or the operator has selected an incompatible
parameter value, an appropriate message will be
displayed in place of the current bearing until the
problem is resolved.

BEARING/RATE Thumbwheels

Desired value of bearing and bearing rate is set in
degrees for bearing and degrees per second for bearing
rate.

SELECTION RANGE THUMBWHEEL
SETTING

Bearing 000.0 to 359.9 6000 to 3599
Bearing Rate -39.0 to +35.0 -39X to +39X

L

A/A INTERR SYNC Connector

A negative going oscilloscope sync pulse whose leading
edge occurs immediately prior to the first pulse of an
AfA interrogation pulse pair is output at this
connectar.

INY TACAN SYNC Connector

A positive-going North Reference Trigger pulse is
output at this connector. The 15 Hz bearing in INV
Mode is determined by the time delay between the
rising edge of this pulse to the negative-going zero
crossing of the 15 Hz modulating signal. This sync
pulse is output only when INV G/A or INY A/A Modes
have been selected on TACAN Control (1).

15 Hz SYNC Connector

A negative going oscilloscope sync pulse whose leading
edge occurs at the positive going zero crossing of the
15 Hz modulation signal is output at this connector.

1-2-4
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NAME DESCRIPTION

15.

Y

18.

1ﬂ-|

20,

21.

23.

24,

15 HZ MDD Comnector

A sample of the 15 Hz medulation signal is out-
put at this connector. The level is adjustead
from 0 V p=-p to 2.5 V p-p as the 15 HZ %
MODULAT!ON Thumbwheels are set from 00% to 35%.

LOAD RATE Pushbut tan

Programs a bearing rate from =-33.0 degrees per
second to +359.0 degrees per second as selected
on the BEARING/RATE Thumbwheels (6).

CLEAR RATE Pushbutton

Clears the previously leasded bearing rate Infor-
mation to 00.0 degrees per second.

CLEAR BRG Pushbutton

Clears the previously loaded bearing information
to 000.0 degrees.

LOAD BRG Pushbuttaon

Programs a bearing from 000.0 degrees teo +353.3
degrees as selected on the BEARING/RATE
Thumbwheels (6).

AJA INTERR Thumbwheals

Programs an AfA interrogation rate from 0000
interrogations per second to 3399 interroga-
tions per second in 1 interrogation per second
steps when in the A/A mode.

HOMINAL SETTING: "gg30*" Position

15 HZI % HODULATION Thumbwheels

Programs the percent modulation of the 15 HZ
component of TACAN modulation between 0% and
35% In 1% steps.

MOMINAL SETTING: "20%" Pesition

FOWER Switch

Applies external AC power to the T-1401 end to
the ATC-1400A when it is connected to the AL OQUT
(33) convenience outlet on the rear of the
T=1401.
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Page 39
How 16/a7




~*  QPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
. TACAN TEST SYSTEM

1TEM NAME DESCRIPTION

28, COMP MOD Connector
15/135 Hz Composite modulation output from the
T-1401 to the ATC-1400A.

29. EXT F Connector
Input for external frequency source for the
TACAN signal timing reference.
MOTE: Input is enabled through the IFR BUS.

30. AUXILIARY Connector
Connects the T-1401 to the ATC-1400A to provide
discrete signal interconnect.

31. A/A RATE SELECT Switch
Selects between Random and Fixed Rate interrogations.
This selection is not GPFIB controlled.

32. F2 Fuse
Fuses the power to the AC QUT Comnector. Refer
to Paragraph 1-2-1C for appropriate rating.

33, AC OUT Connector
Convenience cutlet normally used to power the
ATC-14004.,

34. AC IN Conmector
Power receptacle for applying either 115 VWAC or
230 VAC signal phase power to the T-1401. LINE
SELECT Switch (35) must be set to the correct
position before applying power.

35. LINE SELECT Switch

Selects the 1ine voltage that will be applied to
the T-1401.

36. Fl Fuse

Fuses the power to the T-1401 and the AC OUT
Lonnector. Refer to Paragraph 1-2-iC for
appropriate rating.
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ITEH NAME DESCRIPTIDN

37 IFR BUS Connector

Connects the T=1401 to the ATC-1400A so that
information may be exchanged between the two
units.,

ATC-1400A Description of Controls, Cennectors and
Indicators Used in INVERSE A/A Test Function

ITEM HAME DESCRIPTION

24, DHE DEV Pa2/CAL Switch [DME)

"CAL'" Pesition - Pz pulse remalins in nominal
position. OME DEWV Pz /CAL
Thumbwheels [(47) have no
effect on deviating Pz Pulses.

NOMINAL SETTING: 'TCAL" Position

32. PRF/SQTR OHNSOFF Switch

Two position toggle switch which when placed in
OFF position, will inhibit squitter.

35. LINE Swltch

Applies external AC Power to ATC=1400A Test Set.

37. TACAN OM/OFF Switch (DHE)

“ON'"" Positien - Simulates a TACAN ground sta-
tien. Enables TACAN signals
from T-1401.
NOMINAL SETTIMNG: ""ON" Position

39. DHE REPLY EFFICIENCY Control (DME)

Range replies are produced only In response to a
valid interrogation (i.e,, P: to Pz spacing is
12 u5 for A/A X Mode and 36 U5 For ASA Y Mode).
Selection of any position of this control
selects ATC-1500A reply efficiency rate and
"100" position equals 100% reply rate).

HOHINAL SETTING: "70%" Position
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ITEM HA HE DESCRIPTION
41. PRF/S0TR Thumbwheels
DME Functioen - Selact the mean squitter rate in

Hz. ATC=-1400A Squitter is
defined as nominal level pulse
pairs of random spacing
generated at a mean squitter
rate, as selected by thumbwheel
satting.

MOMINAL SETTING: "2700" Position

45, FREQ/FUNCTION SELECT Thumbwhaels
Select Function of operaticon and freguency of
test ast,., MNumbers In MHz relate to function
viewed Iin the window. Function and frequancy Is
fisted as follows:
WIKDOW DPERATION RAMNGE THUMBWHEEL
Ol SPLAY FUNMCTION RAN GE
XPOR TRANSPONDER §62 MHz-1213 MHz 0962-1213
TAC ¥ DME=Y Ch Ctanne! 1-Channel 126 | 0001-012&
TAC X DME=-X Ch Channel 1-Channel 126 00t1-=0126
5 VOR
PAIR DME=-Y Ch 108.05 MHz-117.95 MHz | 1080-117%9
0 WOR
PAIR DHE=X Ch 108.00 MHz-117.50 HH=z | 10B0-117%
MHz ¥ DME=Y Ch 962 MHz-1213 HHz 09621213
HHz X DME=X Ch 962 MHz=1213 MHz 0562-1213
NOTE: Selection of XPDR function disables the
TACAN Test Auxiliary and "OFFY 1is
displayed in the T-1401 BEARING Display
(4).

WOTE: A/SA RF Fregquency pairs always use ¥ Mode

palr.

EXAMPLE: Channel 0001X uses channel 0001Y fre-
quency pair, but pulse spacing remains
the sama for X Channel.

47. DME P2 DEV Thumbwheels (DME)

Posltion of the P2 pulse can be deviated from
nominal position by value selected on thumbwheel
switches in microseconds.
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ITEM HA HE DESCRIFTION
MOTE: Ceontrols the spacing fer A/A Interroga-
tion pulse palrs.
NOMINAL SETTING: "+0.0"™ Position
48. 4AF Thumbwheel s

Deviates generater freguency Ffrom -5.99 MHz to
+9.499 MHz. Frequaency range i3 increased from
952.01 MHz to 1222.3% MHz. The AF switeh has no
effect on X or ¥ channel selectlon or 2 out of &
Enda output at the INTERROGATOR Connector J8
El?}l
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Remote (GPIE) Operations

The GPIE Commands contained within this paragraph apply to all T-1&01
Test Units when interfaced with the ATC-1400A, and should be used in
conjunction with the commands listed in the ATC-1400A Operation Manual.

Remote communication with the TACAN Test System is provided by use
of the General Purpose Interface Bus (GPIB), which conforms to IEEE
Standard 48B8-1978. A1l communicatien with the TACAN Test System
over the GPIB is implemented with ASCII encoded character strings.

A.

Remote (GPIB) Operating Procedures

Remote communicatien with the T-1401 is provided by use of the
General Purpese Interface Bus (GPIB) via the ATC-14004 which
conforms to the latest [EEE standard 488-1978. The ATC-1400A
performs the following TEEE-488 subsets: SH1, AHI, T8, TED, L4,
LEO, SR1, RL1, PPO, DCl, DTl and CO. These subsets mean the
ATC-1400A is a talker, listener, primary address only and has
remote and local capability, device clear capability, device
trigger capability or controller capability.

All communication with the T-1401 over the GPIB bus is implemented
with ASCII encoded character strings via the ATC-1400A GPIR
hardware. That is, the T-1401 does not have the actual GPIB bus
hardware, and relies on the ATC-1400A to do the job. T-1401 GPIB
commands are passed to the ATC-1400A which in turn will
acknowledge the GPIE command s for the T-1401 and will forward the
T-1401 GPIB command string over the T-1401 via the IFR BUS.
Likewise, if the T-1401 needs to transmit a GPIB command, it will
send the string to the ATC-14004 via the IFR Bus, which will in
turn, pass it on to the GPIB BUS.

When the ATC-1400A receives the first command, the T-140]1 will leck
out all front panel controls and display "AARA" in the
Bearing/Reply Delay window. The AAAA display will remain until the
T-1401 15 instructed to display Bearing or Reply Delay or returns
to "Local® mode.

Command anmd Data Structure

All communication with ATC-1400A/T-1401 is done with uppercase
ASCII character strings, which are designed to replace the front
panel contrals. There is a one-for-one correspondence between the
ASCII commands and ATC-1400A/ T-1401 front panel switches and
displays with the exception of a few functions with which the data
ranges are increased. The front panel switches can be used to
program the initial condition or local state of the
ATC-1400A/T-1401. The device clear message (GPIB DCL) will also
reset the ATC-1400A/T-1401 to the current front pamel conditions.

1-2=5
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ASCII Input Commands

The T-1401 receives GPIR commands frem the ATC-1400A. The
ATC-1400A transmits GPIBE command strings to the T-1401 which the
ATC-1400A receives from two sources., Input commands te the
interpreter will be one of four types: (1) Set a value (using
=1}, (2) Set/Reset Boolean types, (3) Acquire a specified value
(using '?'), or (4) Emable (execute] a command (using '.'

GPIB Input Command Sources

One source of ASCII GPIB commands originate from the talker of the
GPIB BUS with a directed destination to the T-1401. The ATC-1400A
recognizes the ASCII string is destined for the T-1401 (sees the
"a%1=") command prefix and passes remaining ASCII string to T-1401
via the IFR BUS without massaging any of the remaining string.

ASCII Commands from the ATC-1400A4

The other origination of GPIB ASCII command strings occurs
from within the ATC-1400A itself. The ATC-1400A passes the
T-1401 GPIB commands transparent to the GPIB user. The
T-1401 processes these commands as though the commands
originated from the GPIB talker. These commands usually
sccur when the GPIB bus requests (in hardware) special
functions. Device clear and go to Jocal (DCL and GTL)
commands are examples of such requests.

GPIB ASCII Command Syntax and Format

A1l ASCII commands sent to the ATC-1400A with the command line
prefix "AX1=" will be passed to the T-1401 via the IFR BUS. When
the ASCII string begins with these four characters, the characters
are stripped and the remaining string will be sent on to the
T-1401. This means that an IEEE programmer must not send a command
intended for the ATC-1400A unit to process in this string. The
GPIBE transfer can only occur if, and only if, the IFR BUS
communication has been previously established.

The command string sent to the ATC-1400A may be up to sixty-four
characters [including the AXl= characters and spaces) with spaces
being optional, as they are ignored internally. The commands may be
packed together in random order within the ASCII string separated
with command delimiters.

The command delimiter used in the T-1401 system is the ":" colon
character. GPIB commands that use "?" and "." in them do not require
the colon delimiter after them prior to another GPIB command. For

Hranle. GPIB commands "AX1=B7AA" and "AX1=B7?:AA" would both be valid
syntax.
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Page 2
Dec 15/89




- " OPERATION/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
— TACAN TEST SYSTEM

ASCII Input Command Format

The commands and their variable formats and ranges are explained
in detail in paragraph K. In general, variables programmed
greater than the allowahle range are set to the maximum limit and
variables less than the allowable range are set to the minimum
limit. Invalid commands and data are ignored. The T-1401 GPIE
commands: "GA, B=25, Al, BT, AAR?" could be transmitted to the
T=-1401 as shown below:

"AX1=GA:B=25:A1:BTAART" or
"AK1=GA: B=25: Al: BT" AAR?"

GPIB ASCII Output Data

Command instructions which pass data from the T-1401 to the GPIB are
handled also via the IFR BUS. Resulting data from all measurements
are stored in a buffer, one measurement at a time, separated with the
delimiter, in the order requested. If a syntax error occurred in the
received GPIB command string, the T-1401 will place "7° in the
buffer. After data is placed in this buffer, a flag is set to
indicate a GPIB transmit is desired, where later the IFR BUS task
will transmit the string to the ATC-1400A.

Once the GPIB application has made measurement requests, no new
measurements should be reguested wntil all previous results have been
returned, as this action will destroy the data remaining to be
transmitted.

ASCII INPUT Command Format Examples

(1) valid Command Syntax Example
The folloewing example illustrates a proper request from
the GPIB application to put the T-1401 into Ground-to-Air
TACAN Mode, bearing measurement, and request to see if the
TACAN unit is receiving valid Air-to-Air replies.

Transmit request:
“AX1=GA: B=25: Al: BY: AART"

Reply response:
"1:25.0:1"

Receiving valid Air-to-Air replies
Measured bearing is 25 degrees

1-2-5
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Invalid Command Syntax Example

The following example illustrates how the T-1401 handles
an error within the received GPIB command. Example
1-2-61(1) above is used with an error inserted in two
places.

Transmit request:
"AX1=GA1, BI=25: Al B": AAR?

No terminator used
Invalid command

Reply response:
Tafs] =™

GPIBE Command Syntax Dmitting Unneeded Terminators

The T-1401 GPIB command interpreter allews omission of the
terminator between commands. The interpreter will allow
the GPIB application to omit the colen {":") terminator
after "?% or "." commands. These commands are assumed to
be complete by the interpreter and will be processed
accordingly. An example is illustrated as follows:

Valid transmit request with terminaters: "AX1=GA: B=75:
Al: BT" AAR?™

Reply respomse: ®"1:25.0:1:"

Receiving valid Air-to-Air replies
Measured bearing is 25 degrees

Valid transmit request without non-required terminators:

"AX1=GA: B=25: Al: B?: RAR?" or
"AX1=GA:B=25:A1:BTAA7"

Reply response: "1:25.01:1:"

Receiving valid Air-to-Air replies
Measured bearing is 25 degrees

Invaiid transmit request without required terminators:
“AX1=GA B=25 Al B7 AAR?"

Interpreter delimits see AAR? Terminator required,

Reply response;
“1:7:1:"

Receiving valid Air-to-Air replies
Interpreter did not know "GAB=25A1R7"

1-2-5
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Quick Reference ASCII Command Table

An alphabetical listing of the GPIB ASCII commands used in remote

control operation of the T-1401 is listed in 1-2-5J(a).
listing is as seen from the GPIB application.

list is as follows:

1.
2.

The
A defimition of the

ATl commands are in ASCII code

A1 T-1401 auxiliary unit GPIB command strings will begin

with

HAI]=II_

Data listed under the Data List column reflects input/output
data of the T-1401.

data,

Data shown in parentheses is input
that not enclosed in parentheses is output data, and

a dash is used for commands having no input/output data.

A brief description of the commands are Tisted under the
instruction column.

COMMAND DATA INSTRUCTION
AA1= LXK Set Air-to-Air interrgéatéﬂn ii.
to 39499)
,Ah-- —- Select Air-to-Air TACAN Mode
EAAR? (%) Get Air-to-Air reply state (8/1)
TA- +f=X.X Set ARE deviation (-3.9 to +3.9)
Al -- S5et Auxiliary Reference Bursts OFF
Al - et Auxiliary Reference Bursts ON
ADP= +f;; Set ARB delta pulse (-2 to +2)
AMI S50 —- Allow first ARB after ;ﬁé-
AMISS] — Remove first ARB after MRB
= .lﬂﬂqh Set Eearingldegree ﬂﬂ-tn 355.;£- _]
B? L{x}:x.x} Get measured Eear.ing_ (f to 359.8)
BR= }w-n.x Set Eearf-ng Rate [-ié o +39'J I
DF= !;}-x;x | Sét &E]ta féequency (-3.9 té-+3,9}

Table 1 - GPIB ACSII Command Listing
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COMMAND DATA ITNSTRUCTION
IbISPE. - Display Bearing
DISPﬁﬁ. - Display Air-to-Air Reply Delay
GA - Select Ground-to-Air TACAN Made
THVGA - — Select Inverse G/A TACAN Mode
[RVAA — Select Inverse A/A TACAN Mode
I M= +-K. X Set MRB aév;;lén; {;é:é té“+3:9}
ME —= Turn Main Referé;;; Bursts Dg;
M1 - Turn Main Reference Bursts ON !
MOP= +f=% Set MRB dEit; ﬁu]se (=2 to +2) ]
MOD15= b o éét percent 15 Hz modulation (0 ‘
to 39)
EﬂD135- XX Set percent 135 Hz medulation (0 |
to 39) |
PH-= +/-XX |Set 15/135 Hz phase shift (-38 to |
| +39)
RO? F{AXX.X) iﬁet Air-to-Air Reply Delay

Table 1 (Cont'd) - GPIB ACSII Command Listing
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Explanation of Codes for Common Commands

In the following paragraphs [{a) to (z)] is a detailed description
of the ASCII commands used in the function of operation of the
T-1401, as seen from the GPIB application.

g
-

A11 Commands are in ASCII code.

Data listed under the data 1ist celumn reflects input/output data
of the T-1401. Data shown enclosed in parentheses is input

data, that not enclosed in parentheses is output data, and

"None" indicates no input/output data flow.

T — — COMMAND: AAI=XXXX ——emm—e

INSTRUCTION FORMAT:
ASCIT command - AAI=
Data Tist = XXXX

COMMAND DEFINITION: Imstructs the T-1401 Air-to-Air
interrogations to be fixed at XXXX PRF.

DATA LIST DEFINITION: A maximum of four digits are
output to the T-1401, with a range of 0 to 3999 PRF.

EXAMPLE: ASCII character string "AX1=AAI=2525"
instructs the T-1401 to produce Air-to-Air
interrogation pulses at a 2525 PRF.

ERROR CONDITION: Data value >3999 PRF

ERROR CONDITION RESPONSE: Defaults to 3993 PRF

SORSSRI (T[T | G eAR—

INSTRUCTION FORMAT:
ASCII command - AA
Data list = None

COMMAND DEFINITION: Selects T-1401 Air-to-Air TACAN
Mode. The T-1401 has four (4) possible TACAN Modes:
Ground-to-Air, Air-to-Air, Inverse G/A and Inverse
A/A. (GA, AA, INVGA, INVAA commands respectively}.
Only one TACAN Mode can be active at any given time.

DATA LIST DEFINITION: Mo input/output data.

EXAMPLE:ASCII character string "AXl= AA" sets the
T=-1401 in Air-to-Air TACAN Mode.

ERROR CONDITION: N/A
ERROR CONDITION RESPONSE: HNW/A

1-2-5
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—————— COMMAND: AAR?Y——————-

INSTRUCTION FORMAT:
ASCII command - AAR?
Data list = (X)

COMMAND DEFIMITION: Instructs the T-1401 to read the
Air-to-Air reply delay value and determine if reply
is valid, then transfer the results to the GPIB when
the ATC-1400A is addressed to talk.

DATA LIST DEFINITION: Data sent from the T-1401 of

the Air-to-Air reply status is one character. The

returned value corresponds with Boclean values 0 or
1 indicating TRUE or FALSE respectively.

EXAMPLE: ASCII string "AXI=AART"

ERROAR CONMDITION: Data value out of range.

ERROR CONDITION RESPONSE: Yalue defaults to FALSE.
mmmmm——= COMMAND: Am#fa)l X ———————-

INSTRUCTION FORMAT:
ASCII command - A=
Data list - +/-%.X%

COMMAND DEFINITION: Imnstructs the T-1401 to set

Auxiliary Reference Bursts' reference deviation
setting to +/-X.X microseconds. This command works
in conjunction with the "AB" and "Al"™ commands.

DATA LIST DEFINITION: A maximum of four (4) digits
including the decimal point are output to the T-1401,
with a range of -3.9 to +3.9 microseconds.

EXAMPLE: ASCI] character string “AX1=A=2.5" instructs
the T-1401 to deviate the ARB's 2.5 us from the nominal.

ERROR COWNDITION: Data value out of range.

ERROR COMDITION RESPONSE: Defaults te negative maximum
limit if data value is under range and defaults to
positive maximum limit if data value 1is over range.

——————- COMHAND: AB

INSTRUCTION FORMAT: ASCII command - A@
Data list - Noneg

COMMAND DEFINITION: Instructs T-140]1 to select
Auxiliary Reference Bursts to an OFF state.

1-2-5
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DATA LIST DEFINITION: Mo inputfoutput data.

EXAMPLE: ASCII character string "AX1l= A@" turns off
the Auxiliary Reference bursts.

ERROR CONDITIOM: N/A
ERROR CONDITION RESPONSE: N/A

(f)  —mmmmmmmmmmee- COMMAND: Al =--coccccmmmammmmnes

INSTRUCTION FORMAT:
ASCII command - Al
Data Tist - Hone

COMMAND DEFINITION: [Instructs the T-1401 to select
the Auxiliary Reference Bursts to an ON state.

DATA LIST Definition: Mo input/output data.

EXAMPLE: ASCII character string "AX1=Al" turns on the
Auxiliary Reference bursts,

FRROR CONDITION: N/A
ERROR CONDITION RESPOMSE: N/A
Y R R e COMMAND: ADP=#/-X --c-eemmma=e--
INSTRUCTION FORMAT:
ASCII command - ADP=
Data list = #+/=X
COMMAND DEFINITION: Instructs T-1401 to set the

Auxiliary Reference Bursts' pulse quantity te +/-X
from the nominal amount.

DATA LIST DEFINITION: A maximum of two ASCII digits
are output to the T-1401, with a range of -2 to +2
pulses.

EXAMPLE:  ASCII character string "AXl= ADP= -2"
instructs the T-1401 to subtract 2 pulses (or pairs of
pulses) from the Auxiliary Reference Bursts.

ERROR CONDITION: Data value out of range.

ERROR CONDITION RESPOMSE: Defauits to zero.
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--------------- COMMAND: AMISSE ------=ccc=mem=-
INSTRUCTION FORMAT:

ASCII command - AMISSO

Data list - Hone
COMMAND DEFINITION: Instructs the T-1401 to Enaqle
the first Auxiliary Reference Burst after the Main
Reference Burst.
DATA LIST DEFINITION: No input/output data.
EXAMPLE: AX1l= AMISS1"
ERROR COMDITION: N/A
ERROR CONDITION RESPONSE: N/A
------------- COMMAND: AMISS] ==cemmmc—c—cccm===
INSTRUCTION FORMAT:

ASCIT command - AMISS]

Data 1ist - None

COMMAND DEFINITION: PRemoves the first Aux. Reference
Burst after the Main Reference Burst.

DATA LIST DEFINITION: Mo input/output data.
EXAMPLE: "AX1= AMISS1"
ERROR CONDITION: N/A
ERROR CONDITION RESPONSE: N/A
------------- COMMAND : BeXXXK.k ---r-===csmm=----
INSTRUCTION FORMAT:

ASCII command - B=

Data list - KAK.X

COMMAND DEFINITION: Instructs T-1401 selected
bearing to be fixed at AXX.X degrees.

DATA LIST DEFINITION: Maximum of five characters are
output with a range of 0 to 359.9 degrees.

EXAMPLE: "AX1=B=350.5" instructs the T-1401 to
generate a bearing of 350.5 degrees.

ERROR CONDITION: Data value out of range.
ERROR CONDITION RESPONSE: Defauwlts to 0 degrees
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—— CUMMAND: B? —— -

INSTRUCTION FORMAT:
ASCII command = B7
Data list - (XXX.X)

COMMAND DEFINITION: Samples and measure the actual
bearing and transfer this value.

DATA LIST DEFINITION: Data input from T-1401 in
response to the "B?" command conmsists of 5 characters.

EXAMPLE: AX1= B?"

ERROR COWDITION: N/A

ERROR CONDITION RESPONSE: N/A
————-~ COMMAND: BR=+/-XX

INSTRUCTION FORMAT:
ASCI1 command - BR=
Data list - +/=XX

COMMAND DEFINITION: Sets the Bearing Rate to +/-XX
degrees per secend. This command puts the T-1401 in
speed mode and operates with the "DF=+/-X.X" command.

The T-1401 does not allow both speed mode and Delta
Freq. mode at the same time, thus if the T-1401 is in
Delta Freq. mode prior to the "BR=+/-XX" command, the
unit will leave Delta Freq. mode and enter speed mode.
Speed mode can be stopped by programming the bearing
rate to zero degrees/sec.

DATA LIST DEFINITION: Outputs a maximum of 3 ASCII
characters from -39 to +39 degrees/second.

EXAMPLE: Character string "AX1=BR=+25" will ignore
prior "DF=+/-X.X" command, set T-1401 to speed mode, and
program Bearing Rate generator for 25 degrees/second.

The commands "AX1=BR=0" or "AX1=BR=" tells the T-1401
to exit speed mode and stop the bearing rate generator.

ERROR CONDITION: Data value out of range,

ERROR CONDITION RESPONSE: If the bearing rate
programmed is less than the minimum allowed data

range, the T-1401 defaults to the lower bearing rate
limit of -39. If the bearing rate programmed is
greater than the maximum allowed data range, the

T-1401 defaults to the upper bearing rate limit of +39.
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------------- COMMAND: DF=+/-X.% =-=---=c-=mmnmx

INSTRUCTION FORMAT:
ASCII commands - DOF=
Data list - +/-X.X

COMMAND DEFINITION: Imstructs the T-1401 to vary the
15 Hz and 135 Hz frequency +/-X.X percent. Upon the
T-1401 accepting this command, the unit is placed in
the Delta Freq. mode. Hardware limitations will not
allow the wunit te be in Delta Freq. mode and speed
mode at the same time. Thus the unit will go from
speed mode te Delta Freq. mode.

DATA LIST DEFINITION: Outputs a maximum of four (&)
decimal ASCII characters from -3.9 to +3.9 percent. If
no value follows the command ("DF=" or "DF=0"), then
the unit will leave the Delta Freq. mode, thus
clearing any previously stored data.

EXAMPLE: ASCII character string "AX1=DF=1.0" instructs
the T-1401 t select Delta Freg. and alter the 15 Hz
and 135 Hz sigmnals 1 percent.

ASCII character string "AXl= or DF=0" instructs the
T-1401 to leave Delta Freg. mode and ignore any
previously stored values for delta freguency.

ERROR CONDITION: Data value Lower limit (-3.9)
Data Upper Timit (+3.9)

ERROR CONDITION RESPONSE: If the delta freguency is
programmed with a value less than the minimum allowed
Tower 1imit, then the T-1401 will instruct a delta
frequency value equal to the lower range. If the
delta frequency is programmed with a value greater
than the maximum allowed upper limit, the T-1401 will
instruct a delta frequency value equal to the upper
range.
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--------------- COMMAND: GA =ses=camcmmmmmn=emn-

INSTRUCTION FORMAT:
45CII1 command - GA
pata list - None

COMMAND DEFINITION: Select T-1401 Ground-to-Afr TACAN
mode. The T-1401 has four {4) possible TACAN modes of
operation; Ground-teo-Air, Air-to-Air, and Inverse G/A

and Tnverse AJA, (GA, AA, INVGA, INVAA respectfully).
Only one TACAN mode can be active at any given time.

DATA LIST DEFINITION: HNeo input/output data.

EXAMPLE: ASCII character string "AX1=GA" sets the
T-1401 in Ground to Air TACAN mode.

ERROR CONDITION: N/A
ERROR CONDITION RESPONSE: N/A

--------------- COMMAND: INVGA ==------=smcmmaeee

INSTRUCTION FORMAT:
ASCII command - INVGA
Data 1ist - Hone

COMMAND DEFINITION: Selects T-1401 Inverse G/A TACAN
mode of operatien. The T-1401 has four (4) possible
TACAN modes of operation; Ground-to-Air, Air-to-Air,
Inverse G/A and Inverse AfA, (GA, AR, INVGA, INVAA
commands respectively). Only one TACAN mode of
operation can eccur at amy given time.

DATA LIST DEFINITION: No inputf/output data.

EXAMPLE: ASCII character string "AXl= INVGA" will
instruct the T-1401 to select Inverse G/A TACAN mode
of operation.

ERROR COMDITION: N/A

ERROR CONDITION RESPONSE: N/A
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--------------- COMMAND: INVAA =--o-ccnccccumna-

INSTRUCTION FORMAT:
ASCII Command - INYAA
Data List = Hone

COMMAND DEFINITION: Selects T-1401 Inverse A/A TACAN
mode of operation. The T-1801 has four {4) possible
TACAN modes of operation; Ground-teo-Air, Air-to-Air,
Inverse G/A and Inverse AfA (GA, AA, INVGA, INVAA
commands respactively). Only one TACAN mode of
operation can occur at any given time.

DATA LIST DEFINITION: Mo input/output data.

EXAMPLE: ASCII character string “AXI=INVAA" will
instruct the T-1401 to select Inverse AJA TACAN mode
of operation.

ERROR CONDITION: K/fA
ERROR CONDITION RESPONSE: N/A
------------- COMMAND: N=+/<X.X ==ccmecccsacncs-

INSTRUCTION FORMAT:
ASCII command = M=
Data list - +/-K.X

COMMAND DEFINITION: [Instructs the T-1401 to set the
Main Reference Bursts' reference deviation setting to
+/=X.X Microseconds. This command works in
conjunction with the "MB* and *M1" commands.

DATA LIST DEFINITION: A maximum of four (4) decimal
ASCI1 commands including the decimal point are output
to the T-1401, with a range of -3.9 to +3.9
microseconds.

EXAMPLE: ASCII character string "AX1=M=2.5" instructs
the T-1401 to deviate the MRB's +2.5 us from the
nominal value. ASCII command "AXl= M=" will cause the
T-1401 to reset back to the nominal value.

ERROR CONDITION: Data value out of range.

ERROR CONDITION RESPONSE: Defaults to negative
minimum limit if data value is under range and
defaults to positive maximum range if data value is
over range.

1-2=-5
Page 14
Jun 30/89




(r)

{s)

- (OPERATTON/MAINTENANCE MANUAL
W/ILLUSTRATED PARTS LIST
TACAN TEST SYSTEM

L]

memsnmsssemes COMMAND: MB mcccccccccaccccmccszas
INSTRUCTION FORMAT:

ASCII command - M@

Data Tist - None

COMMAND DEFINITION: Instructs the T-1401 to select
Main Reference Bursts to an OFF state.

DATA LIST DEFINITION: Mo input/output data

EXAMPLE: ASCII character string "AXl= MB" turns off
the Main Reference Bursts.

ERROR COMDITION: N/A
ERROR CONDITION RESPONSE: N/A
------------- COMMAND: Ml =ccecccccssemsemcae===
INSTRUCTION FORMAT:
ASCII command - M1
Data list = Mone

COMMAND DEFIMITION: Instructs the T-1401 to set the
Main Reference Bursts to an on state.

DATA LIST DEFINITION: Mo inputfoutput data.

EXAMPLE: ASCII character string "AX1=M1" instructs
the T-1401 to turn on the Main HReference Bursts.

ERROR CONDITION: HN/A
ERROR CONDITION RESPONSE: N/A
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- COMMAND: MDP=+/-X

INSTRUCTION FORMAT:
ASCII command = MDP=
Data list - +/-X

COMMAND DEFINITION: Instructs T-1401 to set the Main
Reference Bursts pulse (or pulse pair) quantities to
+f-X for the nominal amount.

DATA LIST DEFINITION: A maximum of two ASCI]
characters.

EXAMPLE: ASCII character string "AXl= MDP=2"
instructs the T-1401 to add 2 pulses (or pulse pairs)
to the Main Reference Bursts.

ERROR CONDITION: Data value out or range.
ERROR CONDITION RESPONSE: Defaults to zerao.
------ COMMAND: MOD1G=XK ——————
INSTRUCTION FORMAT:

ASCII command - MOD15=

Data list - XX

COMMAND DEFINITION: Instructs T-1401 to wmodify the 15
Hz component of the composite signal by a percentage.

DATA LIST DEFINITION: A maximum of two {2) decimal
ASCII characters, with a range of 0 to 39,

EXAMPLE: ASCII character string "AXl= MOD]5=25"
instructs the unit to modify the 15 Hz component to
25%, ASCII character string "AX1= MODIS=" or "AXKl=
MOD15=8" will turn the 15 Hz component OFF.

ERRCR CONDITION: PData value out of range.
ERRCR CONDITION RESPONSE: Value defaults to maximum.
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------------- COMMAND:  MOD135=KX --cemronmmmmmmn-=

INSTRUCTION FORMAT:
ASCII command - MOD135=
Data list - XX

COMMAND DEFINITION: Instructs T-1401 to modify the
135 Hz component of the composite signal by a
percentage.

DATA LIST DEFINITION: A maximum of two (2) decimal
ASCII characters, with a range of 0% to 39%.

EXAMPLE: ASCII character string "AXl= MOD135=25"

instructs the uwnit te modify the 135 Hz component to
25%. ASCIT character string "AXl= MOD135=" or "AXl=
HMOD135=8" will turn the 135 Hz compenent signal OFF.

ERROR CONDITION: Data value out of range.
ERROR CONDITION RESPONSE: Value defaults to maximum.
memmmmmmmenae COMMAND: PH=4/-XX =mee=m---———————

INSTRUCTION FORMAT:
ASCII command - PHe=
Data list - 4/-=XX

COMMAND DEFINITION: Instructs the T-1401 te select
the phase shift between 15 Hz and 135 Hz sinusoids
between -XX degrees and +XX degrees.

DATA LIST DEFINITION: Outputs a maximum of three (3)
decimal ASCII digits between -39 degrees and +39
degrees.

EXAMPLE: ASCII] character string "AXl= PH=32"
instructs the T-1401 te select a phase shift of 32
degrees.

ERROR CONDITION: Data value out of range.
ERROR CONDITION RESPONSE: Value defaults to zero (B).
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(x) ————= COMMAND: DISPE.

IKSTRUCTION FORMAT:
A5CII command - DISPR.
Data 1ist - None

COMMAND DEFINITION: Instructs the T-1401 to display
measured bearing. T-1401 generates bearing and
bearing rate regardless whether or not bearing is
displayed.

DATA LIST DEFINITION: N/A

EXAMPLE: ASCII character string "AX1=DI5SPB."
instructs the T-1401 to display measured bearing.

ERROR CONDITION: MN/A
ERROR CONDITION RESPONSE: N/A

y) ————- COMMAND: DISPRD, ———-
INSTRUCTION FORMAT:

ASCIT command - DISPRO.
Data 1ist - None

COMMAMND DEFINITION: Instructs the T-1401 to display
measured reply delay in as. T-1401 measure reply
delay regardiess whether or not it is displayed.

DATA LIST DEFINITION: N/A

EXAMPLE: ASCII character string “AX1=DISPRD."
instructs the T-1401 to display measured reply delay.

ERROR CONDITION: If reply delay is out of tolerance,
an "F" will precede reply delay reading. If reply
delay is B9 s, or A/A mode is not selected, "DDD.D"
will he displayed.

ERROR CONDITION RESPONSE: Mone
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—= COMMAND: PRD? ——————

INSTRUCTION FORMAT:
ASCIT command - RO?
Data list - (KXX.X)

COMMAND DEFINITION: Instructs the T-1401 to get
measured reply delay in mus and return the value when
the ATC-1400A is addressed to talk.

DATA LIST DEFINITION: Data input from the T-1401 in
response to the "RD?® command consists of up to five
ASCII characters including the decimal point with a
range of 0.1 to B89.9 us.

EXAMPLE: ASCII character string "AX1=RD?" instructs
the T-1401 to get reply delay measurement and return
value when ATC-1400A is addressed to talk.

ERROR CONDITION: If reply delay is out of tolerance,
an "F" will precede reply delay reading. If reply
delay is =89.9 us, or AJA mode is not selected,
"opDD" will be returned.

ERRDR CONDITION RESPONSE: MNone
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Error Codes

The error codes which may appear on the T-1401 BEARING/REPLY DELAY
Display (4) are defined as follows:

ECOL Invalid bearing rate. The operator has selected a bearing rate
outside of the range of 39.0 deqg/sec.

ECO2 Delta F mode invalid. The operator has selected non-zero
frequency deviation during a non-zero bearing rate.

ECO3 Bearing rate mode invalid. The operator has selected non-zero
bearing rate during a non-zero frequency deviatian.

The following error code (EC04) may occur only when the T-1401 is
connected to anm ATC-1400A via the IFR bus.

ECO4 RF mode selection is invalid. The operator has selected a YOR
frequency pair on the ATC-1400A when in the AJA or INV A/A Made.

DDD.D  Invalid Reply Delay (when DISPLAY SELECT Switch [5] is in REPLY
DELAY position}. The Reply Delay reading is =89.9 x5, or A/A mode
is not selected.
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