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MIL-S-23 535 (WEP)
| APRIL 1963

‘ MILITARY SPECIFICATION
SYSTEM, INTEGRATED FLIGHT INSTRUMENTATION

This specification has been approved
by the Bureau of Navel Weapons,
Department of the Nevy,

1. S8COTE

1.2 Scope - This specification covers cervexin design and

ell performance requirements for the procurement of an Integrated Flight
Instrumentation Systen.

1.2 Ciessafacetion - The integreted flight instrumentation
systen shell consist of tne following items:
Horaizontal Situstion Indicator ID-1013/4

Remote Attitude Director Indicetor
Flignt Director Computer

2. LPPLICAELE DOCU.ENTS
2.1 General - The following documents, of tne issue in effect

on the date of tne invitetion for bads, forr a part of this specification to
the extent specified herean.

e SPECIFICATIONS
Mlitery
1IL-5-3786 Switches, Rotarr (Circuat Selector, Lov
Current Cavacity)
1IL-5-3050 Switches, Toggle
1I1-E-5272 Environmentel Testaing. Aeronauticel and
Associzied Eguipment., General Specificataion Ior
LII-E-5400C Electronic Equipnent, Lircreft. General Svec. for
MIL-I-6181 Interference Conirol Requirenments,
Aircraft Equapment
HII-E-7006C Radac Set AN/ARK-21
1.IL-P-778¢ Fiste, Piastic Lignhting
1III-R-801¢Q Receiver., Kadio R 541/ARN-14D
MIL-T-18303 Test Procedures; Preproduction and Inspection,

for Aircraft Electronic Equipment, Format for

MI1-R-23094 Reliability Assurance for Production
Acceptance of Avionic Equipment, General
Specification for

FSC 6610
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MIL-R-18401 Radio Set AN/ARC-52 and AN/ARC-52X ‘I\
MIL-R-22973 Reliability Index Determination for S

Avionics Equipment Models, General Spec-
ification for

MIL-R-2510¢C Radic Compass AN-ARN-6
VIL-R-25.05 Radic heceiving Set AN/ARN-14
MIL-K-25497 Radic Receiving Set AN/ARN-18

MIL-D-25646 Direction Finder Group AN/ARA-25
installstion of

MIL-I-23524 Indicavor, Attitude Director, Remote
MIL-1-23366 Indicator, Horizontal Situeiion ID-1013/4

MIL-C-23367 Computer, Flight Director

MIL-D-22726 Dagital Date Commnicetion Set
AK /S -13
2.2 Avellepility of Documents -
(1) When requesting specifications, standards, drawings, <

and publications refer to both title ana number.
Copies of this specificataior and applicable speca-
fications reguired by Contractors ir connection with
specific procurement functions may be obtained upon
application tc the Commending Officer, Neval Supply
Depot, Code DCS, 5801 Tabor Avenue, Pniladelpnie 20,
Fenneylivanisa,

3. REQUIREMENTS

3.2 Freproductaon - Tne components of the integrated flignt
instrumentation systen furnasned unaer tnis specificetion shall pe proaucts,
samples of which have been tested and have pessed the preproduction tests
specified in the detail specifications for the components. The integrated
flignt instrumentatvion systems Snall alsc¢ be capable ol passing tne tests
reqguired ir thie specification.

-

3z The followaing informetion snall oe Gisplayec on each
indacator with prover input signels end switchning functaons:

a. Remote Attitude Director Indicator

(1) Sphere bank, pitch and azimth information (The
freedom of sphere rotation about all axes is
unlimited) .
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(2) Bank angle
(3) Rate of turn with inclinometer

(4) Vertical pointer- presents computed steering
information for selected neadings, Data Link
command heading, Manual Instruments Landing
System, Automatic Instruments Landing System,
Automatic Instruments landing System approach,
bomb control mode (LABS), radio track (VOR/TAC)
moaes, or automatic carrier landing (ACL),

(5) Horizontel pointer - presents computed steering
information for Automatic Instruments Landing
System glade slope, bomb comirol mode (LABS),
or automatic carrier landing (ACL)

(6) Displacement pointer - presents relative distance
of aircraft above or below glice slope beam,

(7) Warning flags

(a) Verticel pointer alarm - Presents localizer
or tacan invalid signals,

(p) Displacement pointer alarm - Presents glice
siope ainvalid signals,

(c) Power failure
ID-1013/4 Horaizontal Situation Indicator
(1) Compass card - Magnetic compass heading

(2) Heading Manker - Command heading or mamually set
heading,

(3) Course Arrow - Command course, manually set
course or data link course plus digital course
indacation,

(L) Course par - Aircraft displacement from &
manually or automatically selected track or
-+ -
war'gev,

(5) To =~ Fror arrow - To-From indication from a
selected radio facility or target.

(6) Bearing pointer #1 -~ Bearing for TACAN, VOR or
ALF »

(7) Bearing pointer #2 - Bearing for AIF, UHF or DL,

3
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(8) Distance display - Distance to radio facility
or target.

(9) Mode words - MaV, DL, MAKN, TAC TGT, HDG.
(10) Warning Flags

(a) Course bar Zlag -~ presents locelizer or
tacan invalid sagnels.

(b) Distence shutter - tacan distonce relie-
cilztyr signales.

(¢) Power failure - loss of power.

~

3.2 Yode operation - The Zlight director computer shell
integrave the necessary signals for the foilowing modes:

e, Navigation (AUTOMATIC)
t. DManuvel heading
¢. Date link

d. lisnual ILS

f£. ILS approach

adao wrack (VOR 'TAC)

T
o

n

h, LLE
i, Automatic carrier landing (aCL)

2.4 Dezzal Reguirements - Tne hemote avt-tude Director Incicator
shall meet tne requirements of Specification 1iii-I-22524, tne Horazontal Situation
Indacator shell meet the recuirements of Swec-facetaon (IL-I-27366 and the Fiicht

£

Tarector Compurer srell meet the reguorenents of Specificatror 11IL-0-233€7,

~ [

Dethem Tne interconnection of the Integravea rlaignt Instrumencteation
b -
Syster components shell de in accorcance with Fipure 1,

.. follovrang syetems anc components vhen installed upon &
specific eircralt althougl not supvlied as & part ol the Daslic SYSTEm are uUsed

vatn the svstem,

™
13
o
D

2.5 Input_soenel Tunctaor - Tne {ollowing input signals are
reguired for operation ol tue antegraved {il.pnt instrumentation system,
bquiprient providing compatible slghals are &.so listed.

3.5.1 Roll and pitch input sipgnal Function - The roll and pitch
input signal shall be in the form of separate transmitter synchro three-wire

stator outoputs having comparable characteristics as the standard transmitter
specified in Section /4 vith the dial readings set at 180° for zero roll and pitch
displacement, Increasing dial readings shall correspond to right roll and pitch
up maneuvers. The signal gradient output level shall be 200 mv/degree.

-
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3.5.2 Azimuth input signal Function - The azimuth input
signal shall be in the form of a transmitter synchro three-wire stator

output having comparable characteristics as the standard transmitter
specified in Section 4 with the dial readings set at zero degrees for
zero degrees (north) on the compass card. If the dial on the rotor of the
standard transmitter 1s continuously rotated so that its heading indication
increases, the azimuth ring heading shall increase (clockwise rotation of
the card). The signal gradient output level shall be 20C rv/degree.

3.5.3 Radioc signel Functions -

3.5.3.1 IIS Functions - The localizer deviation and alarm flag
signals shall be provided by a Radio Receiver R54/ARN-14 conforming to Speca-
fication MIL-R-801C. The gliade slope and alerm [lag signals shall be pro-
vided by & Radio Receiver Set AN/ARN-18, conforming tc Specification
MIL-R-25497.

2.5.2.2 TACAN Functions -

&, Dearing - The bearing pcanter servo input signel
shall be an the form of & transmitting synchro
device similar to the standard transmitter descrabed
in Section 4 witl the dial readings set at zero
degrees for the bearaing pcinter to be positioned at
a reference of 18C° (unaer the bottor luooer line;.
KHotation of tne dial on tne standard transmitter tc
an increasing heading shell cause ine bearing pointer
tc rotete clockwise. The hadio Set AN/ARM-21 con-
forming to Specification MIL-R-706C plus instrument
converter, or eguivalent system, snall pe used to
obtear this sagnal.

t. Course devistion and Te-From ~ The input circuit
te the TO-FROM INDICATOR shall provide sufficient
current to operate g 250-0-250 microampere (zero
center meter and pe connecied tc give & full scele
aeflection tc TC witn the deviation bar centered
when tne beearing selector 1is set on the pearing
to station, and to giave a full scale deflection Lo
FROM with the deviation bar centered when the bear-
ing selector is set 180° from the original position.
The meter snall pass tnrougr zerc &s the bearang

selectos is rotated tnrough points approximately 90°
ana 270% from the originel setting. "This input

fi1gnal may be obtezined frorm tne hadic Set AN/ARMN-21
plus instrument converter. The input signal tc tne
deviation bar shall provide 150 miercamperes for

full deflection of the course bar (2 dots deflection).
The course bar mechanism shall have a resistance of
1000 ohms. The Radio Set AN/ARN-21 plus instrument
converter shall provide compatible signals.
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Range - The input signal shall be suitable to drive
three receiver type synchros which display units,
tens, and hundreds. The numerals shall be centered
every 36° of synchro shaft rotation. The receiver
synchros are Clifton Type CRC-8-A-1, or equivalent.
The thousand digit consists of fixed number "1"

which is covered by & shutter when unexcited. Exci-
tation of 26 volt direct current te tne snutter shall
display the thousand digit. Wath the standaré trans-
mitter specified in Section 4 properly comnected

end the rotors of both the receiver synchros and the
transmitter excited, the dastance dial of each
receiver synchro shall position "0O" wher the standard
transmitter is set on zero degrees. Rotation of

the standard transmitter synchro to 36C snall result
in "1" being pesitioned on the distence daal.
Increasing numerical cdael readings on the receiver
synchros shell pe indicated for each 36° of the
transmitter rotatvion., Tne AN/aRh-21 TACAN receiver
plus anstrument converter snzll provide compatible
inputs for tnis andacation,

functions

Bearing - The bearing pointer input signal to the
HSI shall have tne cnaracteristices descrabed under
TACAN installetions. Compatible inputs shall be
provided by ar Indicator ID-251/A4RlL wner. operating
in conjunciaon with e Radic Receaver Set Ah/ARN-1/
conforming to Specification MIL-R-25495.

Course_deviatior and To-Fror - The aeviation bpar

and TC-FROM input sagnals snall have the charscier-
istics described under TACAM instmlistions presentea-
tion., Compstiple .nputs shell be provided by a
Radio heceiver AN/ARN-1

Commané Func®ions

&,

Command course - Any remote course command signal
input shall be similar to the standard transmitter
specified in Sectaor 4. The course grrow shall
position to zercv degrees norin on the azamuth ring
wnern tne transmitter 1s set tc zero degrees. Thne
course arrow shell rotate in an increasing heading
mndication on tne azimuth ring {ciockwise, wnen ihe
cdiel of the standard trencmitter 2 roitested ir arn
increasing heading indication (dial counterclockwise).
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b. Command heading - Remote heading command signal
inputs shall be identical to those specified for
the course command,

UHF Function

a. Bearing - The bearing input signal to tne HSI shall
nave the characleristics described under TACAN instal-
lations. Compatible inputs shakl pe provided oy a
AN/ARA-25 UBF directiorn fainder conforming to Speca-
fication MIL-D-25646 used witn a AN/ARC-52 UHF com-
mand radio set receiver conforming to Specification
MII~R-18401 to indicate the relative bearing of &
transmitting station fror the aircraft.

ADF Function

&. bearing - The bearing input signals tc the HSI
snail nsve the characieristics described under
TACAN instellstions. Compatible inputs shall be
provided by & AN/ARMN-6 radio compess conforming
to Specafication MIL-R-25199,

Automatic carrier landing (ACL) Function

a. Pitch

(1) Patch command - Tne pitch command input signal
to the flight diarecior computer shall be in the
form of & transformer~fractionator ir the data
link., Sagnel outputs fror the transformer
secondary are snerec with tne automatic flaght
control syster coupler. Transformer primary
excitataon shall be 26 volts 400 cps supplied
by the pitech cnannel of the sutomatic flight
control system. Pitch command signals ir phase
witn the reference phese snell cause the hori-
zontal pointer of the attitude director to
aeflect upward indacating a commanded nose-up
pitch moment.

(2) Pater error - Tne source of the pitch error
g1gnal is as descrived under Pitchk command,
Pitel error signals in phase with the refer-
ence pnase snell cause the displacement pointer
of the aititude indicator teo deflect upward
indicating that the aircraft is below the
desired glide path, Additional information
concerning the utilization of pitch error signals
is given in Section 6,
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b. Bank

(1) Bank Command ~ The bank command input signal
to flight director computer shall be as
descraibed under Pitch command above. Bank
cammand signals in pnase with the reference
phase shall cause the vertical pointer of the
attitude indacator to aeflect to the right
indacating a commanded ragnt wing down
movement,

(2) Bank Error - The source of the bank error signal
is as described in the Pitch command. Bank
error signals in phase with the reference phase
shall cause the deviation bar of tne horizontal
situation andicator to aeflect to the left
indicating that the aircraft i1s to the raght
of the desxred glide path, Aaditional
anformataon concerning the uwtilaization of
bank error signals is given in Section 6.

3.5k Rate of turn input signals - The rate of turn input
signal shall be darectly proporticnal to the rate of yaw of the aircraft,
Tne cirect current outpuv snall be 1,0 mxlliampere $c-1/2 percent wnen Tne
sensor 1s rotated at tne rate of 1B0° per mmute.

3.5.5 AJB=3t Function

as "C Error" - The "G Error" signal snall pe the oute-
put of a Wheatstone Briage circuit located in the
programmer sectaon of the Flight Director Signal
Acapter AN/AJB-3A. Thic sagnal shall indicate the
error or difference between the "g's" programmed
anc the actual g's of the test.

t. MRoll Error™ - The "Rcll Error' signal shall pe tne
output of tne roll/vaw aaapter portion of tne Flight
Pzrector Signal Acapter AN/AJB~-3A, This signal
shall indicate roll/yaw deviation.

3.6 Mode Switching - The switches of tne Mode Selector snall be
mounived with the instrument panei to provide for des:recd selection of indicator
presentation auring the various flight modes of the zircraft in accordance with
tne requirements oi Fagure 2, Tne basic moaes of the Ilignt airector computver
are ac speciiied unaer Moae operation, Use of any or ell of itnese modes 1s
dependent on the mission of the aireraft, All modes and switching functions

shall be approved by the procuring activaty. Mode selection switches shall

be approved by the procuring activity. Mode selection switches shall conform
to the applicable requirements of Specification MII~-S5-~3786 and MIL-S=3950,

The Mode Selector shall be lighted in accordance with Specificataion MIL-D-7788.



Downloaded from http://www.everyspec.com

MIL-S=~23535(WEP)

Kbl !!ilﬂl!:[ﬂ!ll LIV RELTY AR RY )
 jex Jex e ek L

feprL

§§§ mqam I
[t} (23 &L [

!
ilia!a!:lzll

PL
PL

pL

Bl Bk Mol

L8 2
apr
o
o

|
LRI R Byk! Bl 8ub

paom MOTR R

E RER [N [heb [EE | Sab| BuRi 0wk [ ER | Beb ) Bsk) Eab| 84D

EJazzassamtsa!

PRATI) POTIER FL

E AL [ HRO{EK | 0% % L ish t H i

e § |81 E |

Dretascs
T
DY

"
Taran
2 .4
™
e
{p 1)
AT
W
-

IORTIOWERAL FTRAYION TEDIDAYOR

ob [ bek | ol mal {bel | 5ol me bl ¢ o E |BeP UB0E | Bel

Bl Be | Bup | Bef | Beg | Bug és és 'é! 3| PR (fug | Bup ==a

H k IR 1 £ 1Y
{30l T et Bttt 1

()

E
i
3z E&E 1% £ Exf g"g Exf Eag iggl Eag Eeg Ee? Ea
| ]

EE Bl | Eof | Eol el | Bob) EoBicpsf g,gl el of Ei Esk

5‘ %E RN RIS AR TS

B3 | Bef | Bel| bal | Eal 55
i
¢

gl | et | ok oy | gy e :§ ghy giig a§=§g§;§ i e

- . : S o 4
—t

URE 2 - MODE CHAR'T - INTEGRATED FLIGHT INSTRUMENTATION SYSTEM

3
T

F1C

-4
b ERRESE | EMRIENE DR | P Ip e fem Ess; bt 162}
55 gob [geh [ EOREOR | 2 | SH | TE [EeR [wep jwep | wep | EE
1R R AR RN RN R R IR RE
E i H “ s t ; 4
LEHENEE Bl Eg_"_“m_}% ¢ |
H

1. MASTER MODE SELECTOR BASED ON FLIGHT DIRECTOR COMPUTER MODES.

NOTES:-




Downloaded from http://www.everyspec.com

1IL-5-22535(\LF)

3.7 Performance - The system shall perform satisfactorily when
subjected to the tests specified in Section 4 of this specification,

3.7.1 Reliability ~ The system shall meet the requirements of
Soecification 1IL-R-22073 and NMIL-R-23094.

3.7.2 Reliahility in Mean Time Beiveen Failures - The systen
shall nave 2 manimum of 500 hours of rean (operating) time between failures
when tested and accepted as outlined under tne requirements of 4.4.3.

L. QUuLITY ASSURANCE PROVISIONS

4.1 Coniractor's Responsabalzir ~ The supplier is responsille
for the performance of &1l insectaon requirements es specified herein., Except
as otherwise specified, ithe supplier may uiilize nis own or eany other inspectlion
fac:lities and services acceptable to the government. Inspectiorn records of the
examinations and tests shell be kept complete and availarie to the Government as
snecified in tne contract or order. The Governnment reserves uvhe right to perform
any of the inspections setv forth in the specification wvnen such inspections are
deemed necessary t¢ assure that supplies end services conformi to prescrived re-
guirenents.

Fe

lescafacetaon of
1s specificatoon

-3

ests - The inspection and testong ol the
hell pe classified as follovws:

el c
o

system covered by in

v

(&) Prevroduction Tests: Preproduction tests are those tests
performed after avard of congract on sample systemn 1o

determine tnet thc sysiem meets el1 the requarements of
tric specification. The samzie system shall be represen-
wative in deszgn. performance. end configuration of the
svster vhick vill pe produced on the manufacturer's

roduction line,

3

(o) Leecenzence ts - hceceptance tests are those testes per-

s
formed on systens menufactured and suomitied for acceptance
under the contract.

-
4

e
S

P

4.3 Preproductior Tests - Freproduction test samples shell consist
of three svstcme wenalactured 1r accordahce vith this specificaticn, Froproductlon
tests will be conductec DY lhe procuring agency. <Tne sanples submittec shall not
nave been prev.ousl tecved execept for indivicuel vest. Tne preproducilorn test
sanples snell pe foriuerdec by the contractor, at nis expense, te the testing
laboratory designated by the procuring activity.

L.2.1 Scope ¢f Preprodugticrn Tesis -~ Preproduction tests shell
coneist of all tests reauirec tc demonsirate that the sysier meets all applicabple
requirements. These tests shall include but not be limited to &l: the tests
listed under Test llethods (4.8).

4.3.2 Preproduction Tes: Sampie Identifacation - Tne test samples

shall be plainly adentifiea by securely atvached, duraple tags marked with tne
following information:

11
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Sample for Preproduction Testing

(Name of equipment)

Submitted by (Manufacturer'’s name, date) for
Preproduction Testing in accordance with

Specificataon MIL- under contract
or order number,

)}

Type Number (1L any)

Manufacturer's Part Number

Le3e3 Accessory Materaal - In additaon to the complete equipment
submitted for service approval tests; the contractor shall also submit the accessory
nmaterial and design and test data specified in Specification MIL=E~S5L0O, This ine
formation shall indicate the physical and electrical characteristics of the equip-
ment and establish the equapment's compliance with applicable requirements,

Le3.k Preproauction Approval ~ Approval of the preproauction model
shall be by the procuring actavaty upon satisfactory completion of all tests. No
production equipments shall be delivered praior to the approval of the preproduction
model, Prefabrication of production eguipment prior to the approval of the prepro-
duction model is at the contractor!s own risk., The approved preproduction model
will be returned to the contractor for his use in the fabrication and testing of
equipment to be subtmitted for acceptance. The preproduction moacel shall not be
consadered as one of the equipments under the contract

Le3eB Productaion Equipments = Equipments supplied under the contract
shall an all respects, including aesign, construction, workmanship, performance
and quality, be equivalent tc the approved preproduction sample, Each equipment
shall be capable of successfully passing the same tests as impcsea on the
preproduction sample., FEvidence of non-tompliance with the above shall constitute
cause for rejection and for eguipment alreadv accepted by the government it shall
be tne ovligation of the ocontractor to make necessary correctionc as approvet by
the procuraing activitye.

Lol Acceptance Tests - The acceptance tests shall consist of the
individual tests anc the sampling plan tests of this specification. The contractor
shall furnish 211 samples and shall be responsible for accomplishing the requred
testsyexcept that the Sampling Plan B Tests shall be conducted at a Government
Laboratory designatec by the procuring activityv. Acceptance tests, except for
Sampling Plar B tests, snall be under the supervisicn of the Government Inspector,
Tne contractor shall furnisn test reports showing cuantitative results for all
tests required by this specification, signea by an authorazed represenvative of
the contractor or laboratory as applicable, Acceptance or approval of material
during the course of manufacture shall in no case be construed as a guarantee of
the acceptance of the finished product. Acceptance tests shall consist of the

following:

12
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a, Individual Tests
b. Sampling Tests
ce Reliability Assurance Tests

Lokdl Individnal Tests ~ Bach system submitted for acceptance
shall be subjected to the Indivaaual Tesis. These tests shall be adeguate to
determine compliance with the requarements of material, werkmanship, operational
adequacy and reliaocility., As a minamum, each egquipment accepted shall have passed
the following tests:

&¢ Examinetion of Product
t. Operational Test
ce Mamufacturing Run In Test

Leka? Sampling Plan Tests -~ The Sampling Plan Tests shall consast
of Sampling Plan 4 and Sampling FPlan B tests. The test samples selected for
sampling tests shail first nave passed the indivaaual tests. The t est samples wiich
have beer subjected to Sampling Plan A Tests shall not be aelivered on contract
until they have been refuroished and resubmittec and passed all tne Indivaduel Tests,
Test samples which have peen subjected to the Sampling Plan B Tests shall not be
considered as equipments to be delivered on the contract.

LolieZal Sampling Plan £ Sample Selection = Sampling Plan A samples
shell be selected at ranaom in accoraance with the focllowing schedule:
Quantity of Systems Quantity to be Selected
0ffered for Acceptance for Testing
First 15 1 (See #Note)
Next 50 1
Next 75 1
Next 100 1

Fach additional 200
or fraction tnereof 1

#NOTE: When sampling plan B 15 involed the quantity shall pe zero, Whe: sampling
plan B 15 to be omitted the quantity shall be one.

Lelie2¢1sl Sampling Plan A Tests - Each sample selected for Sampling
Plan A testang shall be subject to the following tests, conducted in the order
listeds

13
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a, Complete operational test at ambient room conditions
and nominal input voltages, making 2ll1 necessary
measurements to assure that all applicable specification
requirements have been met.

be Operational test at certair environmentzl conditions,
The conditions may vary for each eguipment tested
an¢ shoulc be based on results of the preproauction test
including High Temperature operation, Low Temperature
Operation ana Alta tude,

cs Manufacturing run in test specified in L.7.2 except that
the test duration snall be 120 hours with no restraction
on the number of failures., However, each failure shall
be enalyzed as tc cause anc¢ remedial action necessary
to reduce the pessaibility of its recurrence in future
egquipment.

ds, Initegral Lighting Test

Lolie2.2. Sampling Plan B Instructions = Two systems shall be selected
at random from the first 1t proamuced on contract anc submrttec withan 10 days after
mamifacture., Sampling Plan F teste snall alsc be conanctec zfter any aesign or
materaal change, These samples chall be forwardeao to z Government Laboratery designate
by the procurang activaity. Each sample shall be plainly icentified by s securely S
attached, durable tag markec with the fcllowing infomation:

(Name of eocuipment)
Sumitted by (Mamifacturer's name, date)
for preoduction acceptance Sampling Plan

B testing, in accordance witn Contract/
rder No, °

Manufacturer!s part mumoer

LelisZe2,1 Sampling Plar E Test ~ Dach sample selectec for Sampling FPlar E
testing shall be subjectec tc the following tests, conaucted in the order listed:

Sampling Plan & Tests

Radio Jdnterference testis

Hign Temperature Test

Low Temperature Test

Temperature Shock Test

Altitude Test

Vibration Test ~

Iife Test
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Ledo3 Reliability Assurance Tests — Equipnents selected for
reliability assurance tests shall first have passed the individual tests.

beb 3.1 LTBF Determination - Tests shell be performed to determine
the ITBF of the instrumentation system. Specification IIIL-R-22973 shell be used
as e guide for the determination. The procedure to be folloired is outlined in the

followang paragraphs.

FAPPAR I Test Procedure OQutline - £ Detailed Relisbility Test Procedure
Outline shell pe submitted to and approved by the procuring activity prior to

initiation of the tesis The Test Procedure must include, but is not lirived to:

- e

a. Instrumentation System dutly ecvcle.
c. Pe“formance characteris.ics to be messured,

¢. Toilure criveria.
L.0.3.3 Test Procedure - Three ainstrumentation svsiems shall be
utzlzzed for the relisbtality debermination which shall be performes at Test Level
III of Smecifacation [TII-R-22972, The instrumentation systier shell be run wnzil

2000 hoare have peer completed or until there 1s & totel of nine fzilures. The
tests musl be completed within four months of ine dzte of the first contraci
delivery and repeated within thirty days. If z 330 hour !'TBF has not been
demonstrated, aceeptance of instrumentatior sretems will be 12thheld until
correciive action is taken and ils effeciiveness is demonstrated. Instrumentation
svsiens used for itpese tescs mayv be refurbisned end delavered upon savisfactory
completlion of Lne iestis,

Lob.5. Lelaepdlaty TProcedure - helrability Procedure 1 from Specaifica-
saon JJL ﬁ 309, shell be used.
Loh.305 Lficcept~Reject Craverie - TFagure 12 of Specification

IIL-h-2309., snell pe used Lo determine the accept-rejecl criterie.

ool Louipnent TFellure ~ Should & failare occwr duriag vhe samplang
tesvs, Lhe follovane actior shall be talen:

. Deuvernine ithe cause of fatlure,

t. Deterizne 2T the fTellure s an 1sclated case or
decign defect.

c. Supmzt to cthe procuraing activity pronosed corrective
action invended 1o reduce the possibility of the
same failure{s) occurring in future tesis.

. Where practicel, include e test 1r ine ndaividusl teste
to checli all equipment for thzs reguarement untal
reasonable assurance is obtzined that the aefect has

been satrsfactorily correctec.

4e5 Test Conditions -

Le5.1 Standard Conditions -~ Unless otherwise specified, all tests
required by this specification shall be made under the following conditions:

15
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Temperature Room ambient 25° C + 59 €

Pressure Nommal atmospheric (Approximately
294,92 inches Hg)

Humi i ty Room ambient up to 90% relative
homi di ty

#Input Power 115 + 1, 0V AC, 26 + Q.5 V AC, LOO cps

2745% 0.5 7V DC

Le5,.2 Test Feadings ~ Unless otherwise specified, before a test
reading is taken tne indicator shall be vibrated for one minute using an electric
vibrator set at 30 cps, 60 cps, or 120 cps with a maximum amplitude of 0,002 inch,

LeBe2 Attitude ~ Unless otherwise specified, the system shall be
tested in its normal operating position.

LJSek Integral Lighting ~ The lighting of the system shall be
energized and shall operzte satisfactorily during all tests. The lighting shall
operate satisfactorily after completion cf each teste

L6 Test Equipment

Lo6,1 Standard Synchro Test Transmitter « A standard calibrated
synchro witn minimum anc known errors shall pe a: Eclipse-Pioneer Tvpe AY201-1l, or
approved eguivalent, high precision transmitiing synchro, 4 0° to 360° dial P
e

clamped to the rotor of the synchrc shell be settable, rotatable, and readable
through 360° of rotetion to & minutes of arc, The following procedure shall be
used to calibrate the test synchroe

2¢ The rotor leads shzll be designatec as H and € and
with one stater leaa designated as Z ana connected to Ce
When a poteniial of 26 volts is applied vo H ana C (C
being ground) the dial shall be positioned on zero degrees
anc ciamped to tne rotor when:

(1) The voltage across E and ¥ is meximum,

(2) Tne voltape acress tne remaining twe stator
leads X and Y is minimum,

(3) The voltage across X and Z shall increase before
1t decreases for increasing heading indication of
the digls, The voltage X to Z anc ¥ t¢ 7 shall be
in phase with the excitation veltage C to E when
the dial reading is zerc., For increasing heading
indication of the dial the voltage X to Y shall
increase anf be in phase with the excitatuion
voltage C to He The test transmitter will be set
at an index reference of Zero and a positive
rotation reference XYZ,.

Le7 Test Methods
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‘ beTel Examination of Product - Each equivment shall te examined care-
ully to deternine that the material and workmanship requirements have been met,

LaTe2 Manufacturing Run In Test - Each system shall be operated under
the conditions specified for a period of 6 hours without failure, A failure shall be
defined a2s anything which causes malfunctioning of the system. Only those adjustments

will be permitted which can be made by using such controls and adjustments that are
accessible to the operator during the normal use of the system.

LeT.3 Interference Test - Interference testis shall be conducted in accord-
ance with the procedures of MIL-I=6181,

Lok Altitude Test = The system shall be tested in accordance with
Procedure VI condition E of Specification ITIL-E-5272,

TAR High Temperature Test - The sysvem shall ne tested in accordance
with Procedure II of Specification MIL-E-5272.

JARINS Lovw Temperature Test - Tne svster shall be tested in accordance
with Procedure II of Specification MIL-E-5272,

LeTa7 Temperature~Shock Test - The system shall be tested in accordance
with Procedure I of Specification MIL-E=5272,

L.7.8 Yibretion Test - The system shall be tested in accordance with
Procedure XIII of Specification lNIL-E-5272.

6 Le74C integral Lighting Test - Each system shall e subjected to and
shell meet tne regquirements of the tests specified ir Specification MNIL-L-=25467.

47,10 Life Test - The life test shsll consist of 1000 hours of operation
on the equipments submitted to the government laboratory.

4.7.10,1 Life Test Periods - The test may ue rur. eontinuously or inter-
rittently,  Any period of operation shall be of sufficient duration to perwit the
equinment tempersture to stabilize. Periodically, the equipment shall be turned on and
off severzl times and put through its various vhases of operataion,

4,7,1C,2  Life Performance Checl - At approxamately S-nour intervels during
the test, & lini‘ed performance cneck shall be made.

4L.7.1C0,3 Life Test Date =- L deily record of the perfermance of the equip—
ment, mating particuler note of any deficiencies or feilures, the @efective part shall
be replaced and the operation resumed for the bsisnce of the test period. L4 record shall
be kept of 211 fa:lures throughout the tesis including all tube failures., This record

shell :nficste the following:

a, FPert Number

b, The circuit reference symbol-number

¢. The part function

d, Name of the manufacturer

e, The number of hours which 'he part operated prior to failure

‘ 4e7,10,4 Failure Report - In the event of a failure, the Government In-
spector shall be notified irmmediately. A report shall be subnitted to the procuring
activity upon comoletion of the test. In this report, the contractor shall propose

17
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suitable and adequate design or material corrections for all failures which occurred,

The procuring activity will review such proposals and determine whether they are
acceptable, ~
~
LeTell Operational Tests - Equipment shall be subjected to the followe

ing operational tests to determine complience with all the requirements of this

specificatdons This test shall also be used to_determine satisfactor i i
ang aéﬁer each envirommental test as epplicatle, actory operation during

LeTallel Mode Operation e

LeTe1lslsl AutomNav Mode w The flight mode selector switch shall be placed
in the AUTO-NAT positaon anc the heading switch shall be placed in the NORM
positione Electracal power shall be applied to the equipment, The displacement
pointer, dispiacement pointer flag, vertical pointer, vertical pointer flag, and
horizontal pointer on the attitude director shall be aeflected out of view. The
hesding marker of the HSI shall indicate magnetic heading. Both TACAN and
VOR inputs s1gnals shall be suppliea by suitable test equipment, With the
course arrow of tne HSI alagmed to the course setting on the test eaiipment, the
#1 bearing pointer shell rotate until it is zligned with the course arrow (within
e 1o)° Deviation ana To=From signals snell pe suppliec to the receiver and the
deviaticn bar ana To=From arrow 1n the HSI snall follow the sense and magnltude
of the 1nput signale

&e For TACAN insteilations, the digatal distance indication
in the HSI shall pve activated by the test eculpment and
accurate operation indicateca. When the TACAN signal
is valad, ine distance snutter shall disappear-from views =

Le7.11.1.2 Manual Headang Mode = W2th the flight moae selector switch in  ~r
the MANUAL HEADING posaition, the heacwng switch shall be placed in the MAN
position. With tne vertical gyro an 1ts zero pank position (as indicated on the
attitude director) and with the heading marker on the HSI set to the indicated
magnetic heading, the vertical pcinter of ihe attitude director shall appear in
view ancd shall be centered. The heading marke>» on tne HSI shall be moved
clockwise and then counter clockwise from the magnetic heading. The vertical
pointer shall move raght and left respectavely wotn the motion of the heading
marker, Tne disvlacement pointer, horizontal pornter, veriical warning flag
ana displacement warming flap shall remzin out of view,

LeTe-%ele? Data Iink (DL) Moae =

ae W-th tne flight mode selector switeh in the DATS LINK
position, vhe heading switch shall pe placec in the NORM
position. Dates laink signals shall be supplied to the flight
dlrector computer and HST by suitable test equipment, The
verticael pointer shail sppear in vaew, The dispiacement
peinter, cisplacement warninr flag, horazontal pointer,
and vertical pointer warning flag shall disappear from
view, The heading marker of the HSI shall indicate the
commanded headinge, The HSI course arrow and bearing
pointers shall indicate such bearings as are dictated by the
particular test requirements. Digitsel distance information

|
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shall be in accordance with that for TACAN installations.

With the vertical gyro in its zero bank position (as indicated

on the attitude director) and with the heading marker on the
HSI set to the indicated magnetic heading, the vertical
pointer of the attitude director shall be centereds The
command headang indication shall be activated by the test
equipment ana accurate operation of the heading marker anca
vertical pointer ind.cated.

be. With the flight mode selector switch in the DATA LINK
position, the heading switch shall be placed im the MAN
position, Course arrow, bearing pointer #2 and distance
indications are the same as in above., MANUAL movement

of the heading marker in the HSI clockwise and counterclockwise

shall cause the vertical pointer to move right and left
regpectively as the Manual Heading mode.

LeTe1llalek ILS Mode = The flight moae selector switch shall be placed in

the ILS position. The heading switcn shall be placed in the NORM position.
With the vertical gyro in the zero bank position, the course arrow of the HSI

set to the selected magnetic heading and with the radio inputs zero, the vertical
pointer and the displacement pointer shall appear in view ancd be centered in

the attitvuae director. The pointer alarm filags shall slsc appear in view, 4
ignal input shall be providec by an ILS tester to the ILS receiver to simulate

dzo signals, Localizer deviation signal shall be provided to indicate correct

deflectacn of the deviation bar in the HSI, The vertical peinter in the attitude
director shall be offset an amount proportional to the localizer deviation and
the vertical pointer warnming flag shall disappear when the signal is valid.

LeTe11ele5 MAN=ILS Mode = With the flight selector switcn in the MAN-ILS
posztion, the heading swtch snhall be placed in the MAN position. The heading
marker in the HSI shall be set to the selected heading with zero radio signal the
attitude director display shall be the same as in the ILS mode. Movement of the
heading marker in the HSI clockwise anc counter clockwise shall cause the vertical
pointer to move right and left regpectively as in the Mamual heading moae.

Le7el o1e6 a, IILS Approach Mode = The flight mode selector switch
shall be placed in tne ILS«AFPP position and the heading
switeh in the NORM position, With zero gilide slope
radio signal and the course arrow of the HSI aligned waith
the selected magnetic heading the attitude director
presentatiorn. shell be as in the ILS mode imitiaily except
that tne horizontel pointer shall come into view and
center. LA sipnal inout shall be provided by an ILS
tester to the ILS receiver to simlate the radio signals,
Localizer deviation signals shall be applied and the
vertical pointer and deviation bar shall operate identical
to the procedure established in the ILS mode, Glide
slope radio signals shall be applied to the receiver and
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the displacement pointer in the attitude director
shall be offset in the correcli direction an amount
equal to the displacement signal. Motion of the
horizontal pointer in the direction of the displace-
ment signal shall alsc resulv. Both warning flags
snall be draven out of vaew wher valic radic €ignals
are supplied.

t. ILS aporoack mapuel mode ~ Witn the flight mode selector
switch in the ILS-APP position, the heading switen shall
be placed ir the Man position. The display shall appear
identical Yo that in the ILS-A?P mode except that move-
ment of the heading marker ir the HSI1 shell result an
equxvelent deflection of the vertical pointer as demon-
strated a1n the Manuazl heading mode.

L s fadac tracy -

&, VO anstellat_ons - The flight mode selector switch chall
be piaced 1n wne RADIO TRACh position. Tne headang
sviter sngll be placed an the NORY. Positaon. Watn the
verticel gyrc ar the zerc pank vosit.on. the course arrow
cf the ESI set tc the selectec magnetic neadaing end witn
tne radic znouts zerc, the verticel pointer shell appear
in view and be centersd in tne attaitude director. The
pecanter alerm flap shzll elsc appear ain view. 4 signal
inout snall be provided by suitatle test equapment to the
AN/ fEN-L4 receiver Lo samulate radiac sagnals. Localizer
deviavacn cignal chall be providged tc andacate correct
deflecuior of the deviation bar zar the HEI. The veriical
ooanter ir tne gitiiuce cirector chall be offset ar amount
prowortional Lc the localizer aeviation and the vertacal

cinter warrine flag snell disavpesr when the signel as
valad.,

Kol

t. TACAN Inste-dataons - Tne Ilignt mode sclecicr switer
snall be placel irn the RADIO TRACL position. The heading
switch shall be vlaced an the NOR} pesitaon, thne course
arrov of tne HEI set itc the selectec marneiic heading and
with the radic anoutes gerc, tne verticel ocanter snall
appear 1n Vview ana be centered in the attitude darector.
Tne peainter glarm flap shall alsc appesr in view., Siagnal
inouts sngll be vrovicec Dr cullaple Test equivment to tne
AU/IRN-21f radac set conforming we Specificatior MIlL-R-706(
to simulate radio signals. TACAN deviation and bearing
signals shall be provided to indicate correct deflection
of the deviation bar and bearing pointer #l respectively
in the HSI. The vertical pointer in the attitude director

4
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shall be offset an amount proportional to the TACAN
deviation and the vertical pointer warning flag shall
disappear when the signal is valid. TACAN distance
signals shall be provided to indicate correct range
information on the digital range counter in the HSI.
The Qistance shutter shsll disappear when the signal
1s valad. el

4,7.11,18 Low Altatude Bombine System (LABS) Mode - With the flignt
mode selector switch in the LABS position, the headaing switcn shall be placed an
tne NORM position. The vertical peointer and the horizontal pointer shall appear
in view andte centered in the attitude dairector. Signal inputs shall be proviaded
by an AJB-34 tester tc the Flight Director Signel Adapter (AN/AJB-3A) to simulate
bombing error signals. The vertical pointer in the attitude director shall be
cffset an amount proportional to "roll error." The horigzontal pointer in the
avtitude director shall be offset an amount proportional tc the "G error."

4.7.21.1.¢  Automstaic carrier lendins (ACL) Mode =~

a. Automatic Control - With the flight mode selector in
the ACL position and the autometac fl:xgnt controcl system
engaged, the vertical pointer and horizontal pointer
snall appear in view and be centerec ir tne atiitude
director aindacator. Signel inouts shall be providea by
AN/AST-13 test equipment tc the AN/ASW-13 of eaquivalent
unit vo samulave data liny signals. Pitcn and bank
command signals shall be provided to indicate correct
deflection of the horizontal and vertical pcinters in
the attitude director. The vertical pocinter zin the
ettztude director shall pe offset an amount oroportional
tc the banl: command. Tne norizeontal pointer in the
attatude director shall be cffset an amount propeortional
to tne pitchk command.

b, Manual Contrel - Witn the Tl:ght mode selector ar the

ACL position, tne vertical gyro in tne zero bank anc
vertical vosition, and the automatic flight control system
disengaged, the vertical pointer and norizonial pointer
snell avpear in view and be centered ir tne atiitude
director. Signa: ainpute snall be proviced by AN/aSk-12
test equipment tc the AN/ASW-17 unit (Specification
MII~D-22726) to simulate data link signals. 2iteh and
bane errcr (situation, signels shall be provadec tc
1ncicate correct aeflectior of the disviacement vcar ter
in the attitude indicator and the deviation bar of the
horizontal situation indicator. The deviation bar in the
IISI shall be offset an amount proportional to lhe bank or
lateral error. The displacement in the altitude director
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shall be offset an amount proportional to the pitch
error.

4.7.11.1.10 Other Mode Operation - Where additional flight modes are
specifieG 1n Figure 2 similar operation snall be demonstirated for each mode
to prove compliance with the applacable mode switching as establashed on the

Figure 2 cnhart,

L.7.11.2 Dues Cockpit Switenine - To assist proper installations
operations, the tesi procedures outlined under Mode operation shall be accom~
plished with two mode selectors. Manual settings of heading or course by the
Mode Selector in command shall result in the identical settings to be repeated
on the HSI's tc wathin + 2°. This procedure shall be accomplished in accordance
with 4.8.4 requirement.

4.7.13,2 ittitude Director Operation - Upor applying power to the
system, the sphere of the attivude darector shsll erect to a zero piten and
zero bank indication, within 3 minvtes of application of power. Tne Off flag
shell elsc dzxsappear witnin 7 minutes. Tne patch traim knoo shall be rotated
to the stop 1n a clockwise direction (approxamately 1/2 turn) and the sphere
shell indicete between 1C° and 200 dive. Tne piten trim knob shall thern be
rotated to the stop in e counter-clockwise directaon (appreximately 1/4 turn)
and the sphere shell indicate 5¢ and 10C clamb.

f;

4T 1Ll Azaruty accuracy - The system chell be aligned with &
precisely known lrue magnetic system heading and the indicsted magnetac ~—

headang of the syster recorded. Tnas chall be accomplished by alagning the
attituae indicator spnere and the HSI course arrow accurately with the top

luboer line of the HEI and reading the indicated 1/4° on the digital course counter
et the bottom of the HSI. The indicated neading shall not éaffer from the true
magnetic heading by more tnan = 2C,

4.8 hedectzon and Retest - Lauipment wnien has been rejected
may DE reworkec or have parts replaced ve correct the defectis and resuomitted
for acceptance. belore resubm.tting, full particulars concerning previous re-
Jecilon ent The actlion TaKen o correct the defecis found =n the criganal shall
be furnisned the government inspector. Umits rejected afier retest shall not be
resubmitted without the specific approval of the procuring activity.
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5. PREPARATION FOR DELIVERY

5.1 General - The equipments shall be preserved, packaged,
packed and marked for the level of shipment specified in the contract or
order in accordance with the deteil equipmeni specifications.

6. NOTES

6.1 Intended Use - The integrated flight instrumentetion
system covered by tnis specification is intended to provide indications
of pitch, rell, azimuth, rate of turn and flight director command informa-~
tion on the remove attitude director indicator, and magnetic heading,
bearing, range, course, course deviation, TC-FROM and command course,
and heading on the ID-1013/4 horizontel situation indicator in an integrated
fashion for fighter, bomber, or cargo aircraft. The sysiem is designed to
provide displays that gquicken pilot interpretation and unburden pilot
mentel computation in various flight modes.

6.2 Autcomatic Cerrder Landing Mode - In this mode the
utilization of command or error signals for display purposes may be
accomplisned in the following manner:

e, Commend signsls may be presented on the attitude
director crosspointers as & function of automatic
pilot status.

t. Command signals may be presented orn the attitude
darector crosspointers while error signals would
be presented on the attitude indicator displace-
ment pointer {longitudinel error) and HSI deviation
bar (laterel error;.

c. Command signels may be presented orn the atiitude
director crosspointers while error signals would
be presented orn ar I1D-24¢ indicator or equivelent.

6.3 Definitions -
6.5.1 Wnenever the words "Attitude Dairector" are utilized in

tnis specification, it will be undersiood to mean the Remotve Attituae
Director Indicator.

6.3.2 Whenever the abbreviatior HS5I is used in tris speci-

ficaetaon, it will be understood tc mearn tne ID-1013/4 horizontel Situation
Indicator.
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6.4 Provisions for Preproduction Tests - The manufacture
of instruments on contract shall not commence until the samples submitted
are pronounced satisfactory by the procuring activity. When a contractor
1s in continuous production of the instrument fror contract to contract,
tne submission of furiner preproduction samples on the subseguent contiracts
ma) oe waived at ine discretion of the procuring activaty. Approval of
preproduction samples or tne waiving of preproduction tests does not preclude
the reguirement of acceptance testing.

6.4.1 t shall be urderstood that the instrument supplied
under contract or order shall be identical to the corresponding prepro-
duction sample in aesign, construction, qualiiy, matveriel, workmanship and
method of manufacture. Deviation from the standards of the preproduction
sample shall be made only by tne procuring activaty. Evidence of unauthor-
1zed change shall constitute cause for rejecltaon.

NCTICE: wWhen Government drawings, specifications, or other cata are used

for any purpose other thnan ir connection with a aefinitely related Government
procurement operation, the Unitea States Government thereby incurs no
responcibility nor any obligation wnatsoever; and the fact tnat tne Govern-
ment may have formulsted, furnisned, or in any way supplied ine said drawings,
specifications, or other dats, 18 not to be regarded by implicetion or other-
wise as 1in any manner licensing the holder or any other person or corporation,
or conveying any rights or permission io manufacture, use, or sell any
patented invention that may in any wey be related thereto.
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