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MIL-I-5133C(USAF)
j AUE!1968
Superseding
MIL-I-5133B(USAF)
8 April 1953

MILITARY SPECIFICATION

INDICATOR, ATTITUDE, TYPE J-8

1. SCOPE

*1.1 This specification covers one type of electrically driven attitude gyro
indicator, designated &pe J-8.

2* APPLICABLE DOCUMEWXS

*2.1 The following documents of the issue in effect on the date of irlvita-
tions for bids or request for proposals, fom a part of the specification to
the extent specified herein:

SPECIFICATIONS

Federal

QQ-P-416

Military

MLP-U6
MIL-D-1OOO
MILE-5272

MILC-5541

MIL-S-7742

MIL-A4625
MIIJ-251&
MILB-27497

STANDARDS

Militamf

KIL-STD-105

MIIXTD-129

Plating, Cadmium (Electrodeposited)

Preservation,Methods of
Drawings, Engineering and Associated Lists
Environmental Testing, Aeronautical and Associated
Equipnent, General Specification for
Chemical Films and Chemical Film Materials for
Aluminum and Aluminum Alloys
Screw Threads, Standard, Optimum Selected Series,
General Specification for
Anodic Coatings, For Aluminum and Aluminum Alloys
Luminescent Material, Fluorescent
Bearing, Jewel, Sapphire, Synthetic

Sampling Procedures and Tables for
Attributes
Marking for Shipmnt and Storage

Inspection by

FSC 6610

,.
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HXL-STD-130
HIL-STD-143

MIL-STD-461

MIL-STD-704

HIL-STD-794

HIL-STD-834

HIL-STD-838
HS33558

19S33678

Identification Marking of U.S. Flil.itary Property
Specifications and Standards Order of Precedence for
the Selection of
Electromagnetic Interference Characteristics Requirements
for Equipment
Electric Powar, Aircraft, Characteristics and Utiliza-
tion of
Purts and Equipment, Procedures for Packaging and
Packing of
Packaging Data Fomms, Instructions for Preparation and
Use of
Lubrication of Military Equipment
Numerals and Letters, Aircraft Instrument Dial,
Standard Form of
Connector, Receptacle, Electric, Integral Mounting

(Copies of specifications, standards, drawings and publications required by
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIRH4ENTS

*3.1 Qualification. The attitude indicators furnished under this specifica-
tion shall be products which are qualified for listing on the applicable
qualified products list at the time set for opening of bids (see 4.2 and 6.4).

*3.2 Selection of specifications and standards. Specifications and
standards for necessary commodities and services not specified herein shall
be selected in accordance with HIL-STD-143. -

3.3 Materials.

3.3.1 Metals. Metals shall be of the corrosion-resistant type or shall be
suitably protected to resist corrosion during normal service life.

3.3.2 Non-magnetic materials. Non-magnetic materials shall be used for.all
parts of the indicator, except where ~gnetic materials are necessary.

3.3.3 Protective treatment. When materials are used in the construction of
the indicator that are subject to corrosion in salt air or other atmospheric
conditions likely to occur during service usage, they shall be protected
against such corrosion in a manner that will in no way prevent compliance
with the perfomnance requirements of this specification. The use of any
protective coating that will crack, chip, or scale with age or extremes of
atmospheric conditions shall be avoided.
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3.4 Desi~n and construction.

. .

. . .

3.4.1 General. The indicator shall conform to Figure 1 and shall be
de6igzwl and constructed so that no parts will work loose in service.
It shall be built to withstand the strains, jars, vibrations, and other
conditions incident to shipping, storage, installation, and service.

3.4.2 Adjustments and reps irs. The indicator shall be constructed so that
adjustments and =pairs can be easily made by the personnel of operating
units and overhaul bases.

3.k.3 Mount~. The indicator shall be designed for mounting fran the front
of the instrument panel of the airplane.

3.4.4 operational limits. The gyro shall have 360 degrees of freedan in
roil and a minimum of plus or minus 80 degrees of freedan in pitch. Pitch
limit stops shall be provided to prevent gimbal lock of the ~ro when the
longitudinal axis of the instrument case is inclined approximately 90 degrees
to a horizontal plane. The exact amount of freedan shall be that which
produces the minimum error during loops at a rate of 20 degrees per decond.
The stops shall be designed such that no parts of the instrument will be
_edby a 100P at the rate of 30 degrees per second.

3.k.4.l Sensitive pitch indicator. The sensitin pitch indicator shall
consist of a horizon bar and shall be in accordance with Figure 2. It shall
be finished in lwninescent material. The horizon bar shall go up with nespect
to the case during a diving maneuver and shall go down with respect to the
case during a climblxg maneuver. The bar shallmove approximately 0.035 ind
per degree of gyro pitch movement at the level flight position. At the
maxinnm mcnmment of the bar, it shall be visible at the top (or bottcxn)of
the dial.

3.4.4.2 Trim indication. The trim indicator shall consist of a miniature
alqlane which shall conform to Figure 2, insofar ●s outline appeanume is
concerned,and shall be finished in luminescent material. The miniature
airplane shall be adjustable to provide a zero pitch indication for any
pitch attitude Ran five degrees dive to ten degrees cl.lnib.A suitable kn~
shall be provided for this adjustment.

3.4.4.3 Bank i13deX. A bank index shall be incorporated and shall be as
shown In Flgum 2. It shallbe finished in luminescent material. The
member, which moves the bank index, shall be attached to the roll gimbal
shall not muve with pitd deviations of the gyro.

and

.
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3

SPHERE-TOP

SPHERE-BOTTOM

Radius of dot
dimensions of
sphere bottom
same as those

DIMENSIONS IN
UNLESS OTHERWISE SPECIFIED
TOLERANcS :

DECIHALS ~ .OCS
FRA~IONS ~ l/G4
ANGLES t 1/2

at 90° is 5°
markings on
shall be the
on sphere top.

INCHES

i IJ

i0° POSITION ~
0° POSITIO~ t-5/32

BANK INDEX

.016

flINI;TURE AIRPLANE

HORIZON BAR

BANK INDEX, AIRPLANE & HORIZON BAR
SHALL HAVE A BLACK BORDER .’?20WIDE

FIGURE 2. Dial markings
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3.4.5 Visibility of dial. The pointer numerals, at least 1/16 inch of the
shortest graduations, and other specified markings on the dial shall be
tisible from any point within the frustum of a cone whose side makes an angle
of 30 degrees with a perpendicular to the dial and whose small diameter is
the aperture of the instmment case.

3.4.6 fidio noise interference. The indicator shall be provided with the
necessa~ radio noise suppression features to suppress its radio noise to
the limits specified in MIL-STD-L61.

3.4.? ~rn error compensation. ‘he indicator shall be compensated to
maintain the error in indication due to centrifugal force encounteredin
turns to aminimumo The method used shall be subject to the approval of the
Procuring Agency.

3.4.8 Unescent Material. Where luminescent material is specified,it shall
conform to KILL-25142.

3.4.9 &Uin#?s synthetic. When sapphire or ruby jewel bearings are used they
shall be in accordance with MIL-B-27497.

3.4.10 Case. The indicator case shall consist of the body and the bezel
ring and shall be in accordance with Figure 1.

3.4.10.1 Eb@. me body shall be made either of non-ferrous low density
metal or of synthetic material, uniform in texture with a smooth surface,
and entirely covered with a durable bLack finish. Synthetic material shall
be of thermal setting type composed of a suitable filler and phenol
condensation product binder.

3.4.10.2 Bezel ring. The bezel ring shaU be made of non-ferrous low density
metal and shall have a durable dull black finish. The ring shall be held in
place by means of properly secured screws. Provision shall be made.for
replacement of the cover glass by remo-1 of the bezel ring.

3.4.1O.3 Retiforcauent. The inside of the case around each connection shall
be of sufficient strength to prevent damage to the case when tie conrlections
are tightened during installation of the indicator.

3.4.10.4 Cover ~lass. The cover glass shall be properly sealed, provision
being made to prevent fogging on the inside of the glass under operating
conditions. The distince between the cover glass and the closest point of
the sphere shall be the minimum practicable.

6
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3.4.11 Face. The face of the indicator shall wnfurm to Figure 2, insofer
as dial markings are concerned. The style and pr~portions of the letters
placed on the faoe shall confom to=-33z@. All rrmrkingsshall be finished
in luminescent material, wifi the exception of tie 5-deg=e bank XMrkS ~i~
shall have a durable dull black finish.

3.4.I.2 Gyro element. The indicator shall incorporate an electrically driven
vertical gyro whi~ has freedan about each of two pe~ndicular axes. The
gyro shall operate fr~ a 11~~ 3 @ase~ 400 cps (ncminal value) power supply
which has A-B-C phase rotation in accordance with _-STD-704. The gyro
shall operate properly on aqy voltage fran ~ to 124V and on any frequen~
frcxn380 to 420 cps, or my caubination thereof.

3.k.12.l Erection device. The indicator shall incorporate an erection
devi= to maintain the gyro indication in its neut=l position.

j.b.12.2 device. A caging device shall be incorporated Into the
indimtor and shall be an integral part thereof. The mechanism shah be
constructedso that the gyro may be caged manually at any time fYaa my
indication and returned to stmight and level flight indicationby means of
mechanical levers. This mechanism shall be self-retract@.

3.4J2.3 G~frame. The gyro parts shall be mounted so that the instrument
cover may be removed without disturbing the adjustments of the gyro.

3.4.E.4 GVO life. The indicator shall be capable of a minimum of 1000
hours of operation without failure.

3.4.13 Flag akrm.
indicate when power
Figure 1. The fhg
letters “OFF” and a

3.5 Scn??w threds.
screws, 0.060 inch,

A warning devi~ shallbe incorporated which W
failure occurs. This device shall be in accordance with
shall have a d~ble dull black badsground with the
border finished in luminescent material.

Unless otherwise specified, the threads of all machine
or larger, in diameter shall confom to m-s-7742 ●

3.6 Lubrication. Where lubrication is+~quired, parts shall be lubricated
in accordance with KUPSTD-838.

3.7 Interchangeeab ilit~. All parts having the same manufacturer’s part
nwxibershall be directly and completely interchangeablewith each other with
respect to installation and performance. Changes in manufacturer’s part
nmibers shall be governed by the drawing number requirements of MIL-D-1000..

3.8 Weight. The weight of the indicator completely assembled, less mounting
screws, shall not exceed 3-1/4 pounds.

7
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3.9 Finishes and protective coatings.

3.9.1 Aluninum alloy parts. Aluminum alloy parts shall be covered with an
anodic fi)m confonn~ to Mm-A-8625, except as follows:

3.9.1.1 Dials, small holes, case inserts, and speciel surfaces need not be
andlzed.

3.9.1.2 Amihxu tdkp, which do not anodize satisfactorily, shall be coated,
when practi-le, with a chemical film in accordance With KJL-C-5541.

3.9.1.3 ~ere the primmy purpose of the t=atment is to afford a suitable
peint base, chemical treatments in accordance with MIL-C-5541 may be used in
lieu of cumdizing.

309.1.4 Castiws containing non-aluminum integral inserts may be treated
with a chemical film In accordance tith ~-C-5541 in lieu of anodlztng.

3.9.1.5 When abmslon resistance Is a factor, chemical films in accordance
with MIL-C-5~1 shd.1 not be used In lieu of anodizing.

3.9.2 Steel Parts. Steel parts shall be achuium plated, where pnctlcable,
in accordance with w-P-416, ~ II or ~ III ●s applicable, and of a
Class that is adequate to achieve the degree of protection required.

3.10 Mark~s. All markings shall be durable to withstand the
tered In se~ice.

3.10.1 The sphe= shallbe finished in durable dull black with
finished in luminescent material and shalJ.conform to Figure 2.

usage encoun-

all marki~s
The style

and proportions of the numerals and letters shall conform to W-3352.

3.10.2 The bezel markings shallbe finished in luminescent material and shall
confomn to Figure 2.

3.10.3 The style and proportions of the letters on the cag~ knob shall
conform to =-33558 and shaJJ be finished in durable dull white.

3.11 Identification of product. Equi~nt, assemblies, and ~rts shall be
marked for identification In accordance with MlkSTD-130.

0
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3.12 Installation.

..

3.12.1 hfO~tiM screws . The contractor shall furnish sufficient mounting
screws for installing the indicator. They shall be No. 6-32 NC-2 round head
brass machine screws having a d~ble dull black finish. The length shall
be sufficient to permit mounting on a panel 5/16 inch thick.

S.I.2.2 Envelope. An enVelOpe, containing the mounting screws,
furnished with each indi~tor. The followl~ information sha~
on the face of the envelope:

J24POR!I!ANT
!rE?IsEWlzLWE CONTAINS

MOUNTING SCREWS

3.13 Workmanship.

shall be
be printed

3.13.1 General. The indicator, including all parts and accessories, shall
be constrictedand finished in a thoroughly workmanlike manner. Particular
attention shall be given to neatness and thoroughness of solder-, wiring,
markimg of parts and assemblies, and f=edan of parts fran burrs and sharp
edges.

3.13.2 Dimensions. Dimensions and tolerances not specified, shall be as
close as Is consistent with the best shop pmctlces. Where dl.menslonsand
tolemmes may aftect the interchangeability,operation, or performance of
the Indicator, they shall.be held or llmited accordingly.

3.13.3 Clean~. The Indicator shall.be thoroughly cleaned of loose,
spattered, or excess solder, metal chips, and other foreign material, after
final assmbly. Burrs and sham edges, as well as resin flash that may
crumble, shall be removed.

k. QUALITY ASSURANCE PRUVBIONS

*4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as specified he~in. Except as othezwise
specified in the contmct or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Guverzxmnt. The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

9

L-

Downloaded from http://www.everyspec.com



MIL-S-5133C(USAF)

*4.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

a. Qualification inspection See 4.3

b. Quality conformance inspection See 4.4

*4.3 Qualifi~tion inspect ion. @alification inspection shall consist of all
the tests specified under quality conformance inspection and, in addition, the
following environmentaltests and endurance test:

d.

b.

c.

d.

e.

f.

g“

h.

i.

je

k.

*4.3.1
of five

Low temperature exposure

High temperature exposure

Altitude

Rain

Acceleration

Vibration failure

Sand and dust

salt spray

Humidity

Fungus resistance

~ife

See 4.6.16

See 4.6.17

See 4.6.18

See 4.6.19

See 4.6.20

See 4.6.21

See 4.6.22

See 4.6.23

See 4.6.2+

See 4.6.25

See 4.6.28

Qualification test sample. The qualification test sample shall consist
indicators representative of the production equipment. These indicators

shall be identified as qualification samples and forwarded to the qualifying
activity as designated in the latter of authorization (See 6.4).

*4.4 Q~~ity conf~nce inspection. Quality conformance inspection shell
consist of individual tests and sampling tests.
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*1+.4.1 Individual tests. Iach indicator submitted for acceptance under
contract shall be subjected to each of the following tests as described under
4.6.

a.

b.

c.

d.

e.

f*

g“

h.

i.

j“

k.

*4.1+.2

Examination of product

Dielectric

Power consumption

&w voltage

Caging

Starting and alignment

Loop

Gyro inclination

Erection

Roll, pitch and yaw

Power failure

See 4.6.1

See 4.6.2

See 4.6.3

See 4.6.4

See 4.6.5

See 4.6.6

See 4.6.7

See 4.6.8

See 4.6.9

See 4.6.10

See 4.6.11

Sampling tests. Five indicators which have been manufactured under
essentially the same conditions shall be selected at random f- each lot of
500 (or fraction thereof) and subjected to the following tests.

a.

b.

c.

d.

e.

f*

S*

h.

*4*4.3

Individual tests

Low temperature

High temperature

Magnetic effect

Vibration error

Radio noise interference

Mounting lugs

&xamination of packaging

See 4.4.1

See 4.6.12

See 4.6.13

See 4.6.14

See 4.6.15

See 4.6.26

See 4.6.27

See 4.6.29

Rejection and retest. When one or more indicators fmxn a lot fail to
pass the sampling tests, acceptance of the lot will be withheld until the
extent and cause of failure are determined.
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*4.4.4 Individual tests may continue. For product =asons, individual tests
may be contfnued pending the investigation of the sampling test fail~.
Final acceptance of the lot will not-be ma&, however, until it is determined
that the lot meets all the requirements of the s~cification.

*4.4.5 Defects in items already accepted. The investigation of a test
failm could indicate that defects may exist in items already accepted. If
so, the cont=ctor shall fully advise the procuring activity of all defects
likely tobe found and methods of correcting them.

4.5 Test conditions. Unless otherwise specified, all tests required by this
specification shall be conducted at atmosphere pressure (approximately 3.*
inches ofHg) and at roau temperature (apprmlmately 25 degrees Centigrade).
When tests are performed with atmospheric pressure or temperature substan-
tially diffement fian the above values
the change in instrument reading.

~ proper allowance shall be made for

4.5.1 Attitude. Unless otherwise specified, the indicator shall be tested
in the ~~ratimg position.

4.5.2 Pitch tolerances. Whenever a pitch tolerance or displacement is
specified in degrees, the degrees shall be converted to inches displacement
of the bar frun the known calibration of the design.

4.6 Test methods.

4.6.1 ~ination of pr~uct. Each Indicator submitted for acceptance under
contract shall be care~ly examined to determine canpliance with the require-
ments specified herein with respect to materials, workmanship, proper opera-
kion and performance.

4.6.2 Dielectric. The indicator sha~ be subjected to a dielectric test with
500V ac~ at a ccmnercial frequency, applied between each terminal and the
case for a period of .5 seconds. At the end of the speclfled time, there
shall be no arcing or breakdown of insulation.

4.6.3 Ibwer COIUNMP tion. With an alternating c~nt calib=ted voltmeter
connectedacross the terminals, a voltage of ~~ - 2V ac shall be applied,
and with the indicator running not less than 3 minutes, the indication read
on a calibrated ammeter shall not exceed 0.100 amp in each kg.

4.6.4 LowvOl~ e. A potential of 90 ~ 5V ac shall be applied to the
receptacle with the gyro not running. After 15 seconds, the gyro shall be
caged and released and the indicator shall settle to its zero position within
tl degree in roll and pitch in a time not to exceed 3 minutes.

12
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4.6.Y cagi~. The indicator shall be mounted in a horizontal plane and the
necessary voltage, 115V, 3 phase, @O cycles, shall be applied for a period
of 1-1/2 minutes. The gyro shall be caged by means of the manual caging knob
and then released quickly. When the caging knob is released, the horizon
bar and the bankirg index shall not move mom than 1/64 inch from its caged
position.

4.6.6 Starting and al~nment. A potential of 11~ ~ 2V ac shall.be applied
to the receptacle with the gyro not running. After 15 seconds, the gyro

shall be aged and released and the indicator shall settle to its zero
position within *1 degree in roll and pitch In a time not to exceed
3 minutes.

*4.6.7 -PO The indicator shall be rotated 1 canplete =volut ion (loop) at
a ~te of 10 ~ 1 deg~e per second and returned to the normal Posltlon. The
error in pitch and bank shall not exceed 4 degrees.

4.6.8 GWO in~ination. The indicator shall be mounted on an accurately
leveled turntable and operated for a sufficient length of time to reach
equllibrlm conditions. !L%eindicator shall be rotated rapidly ~0 degrees
In azimuth and the deflection read within .~ second after rotation. For
Indicatorswhich contain an inclined gyro, the deflection shall be 4 t 1
deg=e nose down.

*4.6.9 Erect ion. The erection rates of dive, climb, and right and left
bank f’rcxn10 to ~ degrees sbalJ be between 2 and 4 degmses per minute In
bank, and between. 2 and 5 degrees ~r minute in pitch. During the pitch
erection test, the bank index SW not exceed 3 degrees bank. Dur~ the
bank erection test, the horizon bar shall not deviate more than 3 degrees
fran zero. The horizon bar and bank tndex shall be obserwed during the
erection rate test to detexmine that the horizon bar and bank index return
- ~ degrees to zero position wlthln ~1 degree in a period not exceeding
6 minutes.

4.6.I.o Roll, pitch, and yaw. After being initially erected to wlthln ~1
deg~, the indicator shall be s@ Jected to a 1~-degree roll, pitch, and yaw
movement for 10 minutes. This 15 deg~e movement shall be considered 7-1/2
degrees both ways f- each mferen~ axis and shall be at a ~te of ~ to 7 -
0s c~t~ons per minute. At the end of the 10-minute period, the indicator
shall be bro@t to its level positton and the e=or in indication SW be
within ~1 degree In roll and ~1 degree In pitdb.

4.6.11 power failure. Voltages of ~ ~ 5V ac SW be applied to the
receptacle of the indicator and the gyro allowed to run for 1 minute. Each
or any phase shall be broken. Then the flag alarm shall indicate “OFF”.

13
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4.6.x? Low temperatum opration . While being operated at rated voltage,
the indicator shall be subjected to a temperature of -~ ~ 2 degrees
Centigra& for a period of h hours. At the end of this period and while still
at the low temperature, the indicator shall be subJected to the Roll, pitch,
and yaw test. At the end of 10 minutes, the indicator shall be bro~ht to
its level position and the error in indication shall be within ~3 degrees in
roll and pitch. After the indicator has returned to roan tempemture, it
SW be subjected to and shall.pass the tests specified in 4.4.1.

.
4.6.13 High temperatm operation. The indi~tor shall be placed in a
chamber and malntatied at a temperature of 71 - 2 degrees Centigrade, for a
period of 4 hours. At the end of this period and while still at high
tempe~ture, the indicator shall be subjetted to the Roll, pitch, and yaw
test. At the end of 10 minutes, the indicator shall be brought to its level
position and the error in indication shall be within 23 degrees in roll and
pitti ● After the indicator has ~turned to roan temperature, it shall.be
sub~ected to and shall pass the tests specified in h.h.l.

4.6.14 Mnetic effect. The indicator (first - not operating and second -
operatIng on rated voltage) shall be rotated in a vertical plane and about e
short bar magnet canpass with the nearest part of the indi=tor 5-1/2 inches
fran and magnetically east or west of the center of the canpass. Starting
directly under the ccmpass, the indicator shall be held in positions O, 45,
90, 135, ~} 225, 270, and 315 degrees fian the initial position. At each
of these positions, the indicator shall be rotated on its horizontal axis
until it la in its normal upright position. The horizontal magnetic field
Intensity shall be between 0.17 and 0.19 oersted. The deflection of the
caupass at any one of the specified positiona sha~ not exceed 5 degrees
I’!rcmthe settled posItion.

4.6.15 Vibration error. Vibration error shall be in eccordancewith
Procedure IV Of kfm-E-5272. ‘l’he indicator shall be operated on rated
voltage and shall be sub~ected to vibration with an amplitude between 0.003
and 0.005 inch at frequencies of fran 500 to 3000 cycles per minute. The
rea@g shall not differ at any time by mom than 1 degree fran the reading
obtained when the indicator is at ~st.

4.6016 Low temperature ~ osum. The Low temperature exposure test shall be
conducted in accordance with Procedure II of MILE-5272. NO ~-tion .

shall be required at the end of the ?2-hour Pertod at minus 62 degrees
Centigrade. At the conclusion of the 24-hour period at minus ~ degrees
Centigrade, and while still at the test temperature, rated voltage shall be
applled. Af%er allowing a period of no longer than 5 minutes for warm-up and

14
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Sttiing, the instmment Sha Prw=rly indi=te all attitudes ~th nO
evidence of sticking, binding, or other erratic action of the horizon bar,
s@e~# %i% mem~m) ‘r ‘rection ‘Ysta” After the indicator has return-
ed to room temperature, it shall successfully pass the tests specified in
4.4.1. The ficator shall be examined to detemine that no external or
internal damage has resulted fran the exposure.

4.6.17 High temperature em osure. me High temperature exposure test shall
be conducted in accordance with Procedure II of MIL-E-5272, except for m
period of 24 houm. The indicator shall be operating during this period.
After the indicator has returned to roun temperature, it shall be subjected
to and shall pass the tests specified in 4.4.1. There shall be no damage
which would adverse~ affect stisequent operation. After completion of these
tests, the parts shall be relubricated, if necessary, before acceptance.

4.6.IB atitude. The Altitude teGt shall be conducted in accordance with
Procedure VI, Condition C, of --E- 5272 for a continuous period of k hours
and at a temperature of minus 54 degrees Centigrade. The indicator shall be
operating at rated voltage during this period. After return to nomal
conditions, the indicator shall be sUbjected to the starting and allgnment
and the roll, pitch, and yaw tests. There shall be no failure as a result
of this test.

4.6.19 Rain. The Rain test shall be conducted In accordance with
Proced~= of KU-E-5272, except that the indicator shall not be operating
and shall be mounted for l/2 hour with the dial in a vertical plane and 1/2
hour with the dial in a horizontal plane (dial face upward) in a xaln test
chamber.

4.6.~ Acceleration. The Acceleration test shall be conducted in acconiance
tith mOCNSdUIW u Of m-E-5272. The indicator, not operating, shall be
stijected to an acceleration of 20g. At the end of the acceleration, the
indicator shaU. be sUbJected to and SW pass the tests specified under
4.4.1. No @sage shall result fran this test.

4.6.21 Vibmtion failure. The Vibration test shall be conducted in accord-
ance with Procedure V of MIL-E-5272. The test shall be conducted while the
indicator is being operated on rated voltage. M%!= the vibration, the
indicator shalJ be subjected to the ro~, pitti, and yaw test. No looseness
in the mechanism nor damage to any part of the Indicator shall =sult ftau
the vibration.

4.6.22 Sand and dust. The Sand and dust test sha~ be conducted in accordance
tith Procedure I of ~-E-5272. At the end of this test, the indicator shall
then satisfactorilymeet the test requirements specified for starting and
alignment and roll, pitch, and yaw.
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4.6.23 Salt spray. The salt spray test shall be conducted in accordance with
Procedure I of XIL-E-5272 for a period of 50 hours with the indicator not
operating. At the end of the 50-:iour period, the indicator shall be subjected
to the individual tests specified herein. No damage shall result from this
test and the tolerances specified in the individual tests shall apply.

4.6.24 Humidity. The humidity test shall be in accordance with Procedure I
of I141L-E-5272with the indicator not operating. The indicator shall satis-
factorily pass the roll , pitch and yaw test immediately following the exposure.
There shall be no evidence Qf corrosion or rusting of the external or internal
parts of the indicator, except for the electrical connector.

4.6.25 Fungus resistance. The fungus resistance test shall be conducted
in accordance with Procedure I of tlIL-Z-5272. After the test, the indicator
shall meet the requirements of 4.4.1. There
would adversely affect subsequent operation.

4.6.26 Radio noise interference. The radio
with MIL-STD-461.

shall

noise

be no deterioration which

test shall be in accordance

4.6.27 Mounting lugs. The indicator case, with the mechanism and cover
glass removed, shall be mounted face downward on the movable head of a suit-
able testing machine with the diameter of the case in a horizontal plane so
that the mounting lugs receive no support. A suitable pin shall be inserted
through the hole in the mounting lug and attached to the pull strap in the
stationary head of the machine. A load of 175 pounds shall be applied for
one minute to each lug along the lug axis and toward the front of the indica-
tor. The lugs shall withstand the applied load without fracture.

4.6.28 Life. The indicator shall be properly connected and operated on a
15 degre~tal movement low-roll Scorsby, having 5 to 7 oscillations per
minute, for a period of 1000 hours of actual running time. The power shall
be disconnected for a period of 2 hours after completion of each 22 hours
of operation. There shall be no failure during the test. Upon completion
of approximately 500, 750, and 1000 hours of operation> the indicator shall
pass the tests specified in 4.4.1.

$s4.6.29 Examination of packagin~ A random sampling of completed packages
shall be selected from each lot submitted under contract and examined to
assure compliance with Section 5 of this specification. Samples shall be
selected in accordance with MIL-STD-105, Inspection Level I, AQLQ.J defective,
and subjected to applicable test outlined in the quality assurance require-
ments of MIL-STD-794.
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5* PREPARATION FOR DELIVERY

5.1 General. The requirements specified herein a~ly
purchases by, or direct shipnents to the Government.

*5.2 Preserv~tion and packaglmq. Indicators shall be
unit package In accordance with Iarel “A” requirements

Mm- I-5133C(USAF)

only to dlmct

I=qed one each per
of KILSTD-794 unless

otherwise speclfled In the contnct or order. Where detailed prese-%ation
and packaging instructions are not provided in the contract or order, the
appliaible presemmt Ion method shall be determined in accordance with
presezwation selection charts contained in KU-STD-834. The selected method
shall be applied in accordance with MIL-P-116.

*5.2.1 Packing for shipnent. Packing for shi~nt shall be in accordance
with Ievel B requirements of MIL-sTD-794, unless othexwlse specified in the
contract or order.

+5.3 Marking of’shipnents. Interior packages and exterior shipping containers
shall be marked in accordance with MIL-STD-129.

6. NUJTES

6.1 Intended use. The t= J-8 attitude indicator cuvered by this specifica-
tion is intended for use in high speed aircraft to indicate the attitude of
the aircraft during all maneuvers of the aircraft.

6.2 @finition.

6.2.1 Amplitude● Whenever the word “amplitude” is specified, it shall mean
the tient of motion as measured f%xn one extreme to the opposite extreme.

*6.3 Orderi~ data. Procurement documents should speci~ the following:

a. Title, number and date of this specification

b. Level of ~ckaging and packing required

*6.4 Qualification. With respect to products requlrlng qualification, awards
wilJ be made only for such products as have prior to the time set for openl~
of bids, qualified for inchasion in the applicable Qualified Products List
whether or not such products have actually been so listed by that date. The
attention of the suppliers is called to this requirement, and manufacturers
are ~ed to arrange to have the products that they propose to offer to the
Federal Government tested for qualification in order that they may be
eligible to be awarded contracts or orders for the products cuvered by this
specification. The activity responsible for the Qualified Products List is

17
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Oklahma City Air Materiel Area (OCNE) Tinker AEB, Oklahana and information
pertaining to qualification of products may be cibtahed fian that activity.

*6.5 Indication of change. The margins of this specification are marked
with an asterisk to indicate where -es (additions. modifications,.
corrections, deletions) fian the previous Issue were mnde. This wa8 done 8s
a convenience only and the Govexmment assumes no liability whatsoever for
any Inaccuracies In these notations. Bidders and contractors are cautioned
to evaluate the req~nts of this docunent based on the entire content
inespcctive of the ma~inal notations end relationship to the prwvious
issue.

*c~t&n:

Air Force -“71

Reviewer:
Air Force - 71

Preparing Activity:
Air Force - 71

Project Number 661O-FO37
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