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MIL-A-83419C(USAF)
15 October 1979
SUPERSEDING
MIL-A-83419B(USAF)
8 April 1977

MILITARY SPECIFICATION

ALTIMETER,SERVO CONTROLLED, AUTOMATIC
PRESSURE STANDEY

This specificationis approved for use by the Department
of the Air Force, and is available for use by all

Departmentsand Agencies of the Department of Defense.

1. SCOPE

1.1 $iCorlq.This specificationcovers
counter-drum-pointerdisplay featuring
output of barosetting.

servo-controlledaltimeterswith
pneumatic standby and an electrical

1.2 Altimeterscovered by this specificationshall be of the
following types, as specified (see 6.2).

AAu-19B/A Barometric setting output device removed, indicato~ face is
in incrementsof 50 feet, PNEU position identifiedas STBY,
and ELECT position identifiedas RESET.

AAu-34/A BarometricCounter display is in units of Inches of Mercury
..

AAu-37/A BarometricCounter display is in units of Millibars

NOTE: For the AAU-19B/A only, references to PNEU refer to the STBY position or
flag and references to ELECT refer to the RESET position. Referencesmade
herein to barometric setting in uni.t~of inches of Mercury apply to the
AAU-34/A and AAU-19B/A while units of millibars apply to the AAU-3?/A.

2. APPLICABLE DOCUMENTS

2.1 ~. The following documents, of the issue in effect on
date of invitation for bids or request for proposal, form a part of this
specificationto the extent specified herein:

SPECIFICATIONS

FEDERAL

CQ-P-416 Plating, Cadmium (Electrodeposited)

Beneficial comments (recommendations,additions, deletions)and any
pertinent data which ❑ay be of use in improving this document should
be addressed to: ASD/ENESS,Wright-PattersonAFB, OH 45433 bY USin3

the self-addressedStandardizationDocument Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.

FSC 6610
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MILITARY

MIL-P-11,6,:,
MIL-E-5400
MIL-C-5541
MIL-s-7742

MIL-A-8625
MIL-c-14806

MIL-P-21563
MIL-L-25467

MIL-L-27160
MIL-B-27497
MIL-C-27889

MIL-C-38240

MIL-C-83723
..-’.

DOD AIMS
,,,-

‘65”-852(1)

STANDARDS

FEDERAL

FED-STD-595

MILITARY

MIL-STD-1OO
MIL-STD-105
MIL-STD-130 :
MIL-STD-143

MIL-STD-454
MIL-sTD-461

MIL-sTD-462
MIL-STD-470
MIL-STD-471
MIL-STD-704
MIL-STD-749

MIL-sTD-781
MIL-STD-785

MIL-STD-794
MIL-STD-81O
MIL-STD-831

.,

‘Preservation-Packaging,Methods of
Electronic Equipment,Airborne, Genera
Chemical ConversionCoatings on Alumin

Specificationfor
,mand Aluminum Alloys

Screw Threads, Standard,Optimum Select!edSeries: General
Spec,ificationfor ~~

,,

Anodic Coatings’,for”Aluminumand Aluminum Alloys
,Coating, ReflectionReducing, for Instr‘umentCover Glasses and
Lighting Wedges .“
Paint System Fluorescent,for Aircraft Ihpplication
Lighting,-Integral,Aircraft Instrument.‘,‘GeneralSpecification
for
Lighting, Instrument,Inte~ral, White, (GeneralSpecificationfor
Bearing, Jewel, Sapphire or Ruby, Synth}tic
Computer, Transducer,Altitude, Altitu,d;eEncoding, CPU-46/A,
General Specificationfor and MTU-38/A l’4ountingTray
Computer, Altitude, Altitude Encoding CPU-66, General
.Sp”ecificationfor and MTU-39/A Mounting’Tray
Connector, Electric, Circular, Environmt;ntResisting,General
Specificationfor 1

I ,,
‘1’.

Test Set, Automatic Altitude Reporting Encoders and Altimeters,
TTU-229/E .,

@
.. .

Colors

Engineering Drawing Practices
1

Sampling Procedures and Tables for Insp~tion by Attributes
IdentificationMarking of US Military P~loperty .,
Standards and Specifications,Order of Precedence for the
Selection of
Standard General Requirements for Electronic Equipment
ElectromagneticInterferenceCharacters tics Requirementsfor
Equipment
ElectromagneticInterferenceCharacters tics, Measurementsof
MaintainabilityProgram Requirements (For Systems and Equipment)
Maintainability.Verification/Demonstrati]on/Evaluation
.EIectricPower, Aircraft, Characteristicl$and Utilization of
Preparation and Submission of Data for AIQprovalof Nonstandard
Electronic Parts
Reliability Tests Exponential Distributi~n
Reliability.Programfor Systems and Equipment Development and
‘Production

““1
Parts and Equipment,Procedures for Packi~gingand Packing of
,EnvironmentalTest Mettiods
Test Reports,Preparation of

2
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MIL-STD-859 Standard Calibration Table for Aeronautical Pressure Measuring
Equipment

MIL-STD-!382 System Safety Progran Requirements
MS24266 Connector, Plug, Electrical Straight, Miniature
MS28105 Window, Dial - Aircraft Instrument Cover, Glass
!4S33556 Case, Aircraft Instrument, 3-1/4 Inch Size, Standard Dimen~ionz

for
MS33558 Numerals and Letters, Aircreft Instrument Dial, Standard Form of
MS33649 Bosses, Fluid Connection - Internal Strai%ht Thread

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

.-.

3. REQUIREMENTS

3.1 ~Q. Altimeters furnished under this specification shall be
products which are qualified for listing on the applicable qualified products
list at the time set for opening of bids (see 4.4 and 6.4).

3.2 ~~~fiat~ % ~. Standards and specifications
for necessary commodities and services not specified herein shall be selected
in accordance with MIL-STD-143.

3.2.1 Nonst-r d Darts_. Standard MS- and Al% parts shall be used where they
suit the purpose. Khen no standard part is available, a nonstandard part may
be used with prior approval of the procuring activity. Preparation and
submission of data for approval for nonstandard parts shall be in accordance
with MIL-STD-749.

3.2.2 ~icroelectronj.cdevi~. Microelectronic devices shall be in accordance
with requirement 64 of WEL-STD-454.

3.3 Baterials

3.3.1 ~onmametic material~Q. Nonmagnetic materials shall be wed for all

parts of the altimeter, except where magnetic materials are essential.

3.3.2 Yoxic and corrosive fume%c. Materials, as installed in the altimeter and
under the service conditions specified herein, shall not liberate deleterious
or corrosive fumes. This shall include any fungicidal agents that are used.

3.3.3 Protective treatm . When materials are used in the construction of
the altineter that are subject to deterioration when exposed to climatic and “ ,
environmental conditions likely to occur durinq service usage, they shall be
protected s~ainst such deterioration in a manner that will in no way prevent
compliance with the performance re~uj.rementsof the specification. The use of
any protective coating that will crack, chip, or scale with age or extremes of
climatic or environmental conditions shall be avoided.

3.3.4 ~. Materials that are nutrients for fungi shall not
be used where it is practical to avoid them. Where used and not hermetically
sealed, they shall be treated with a fungicidal agent acceptable to the
procuring activity. However, if they are used in a hermetically sealed
enclosure, fungicidal treatment will not be necessary.

3
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3.3.5 Metals. Metals shall be of the”corrosion-resi~;tanttype, unlezs
suitably protected to resist corrosionduring the normal service life of the ~
altimeter.

3.3.5.1 Dissimilar metals. Unless protected againstelectrolytic corrosion by
means of a protective coating or hermetic sealing, intimate contact of
dissimilarmetals shall be avoided. Dissimilarmetal~:are defined in
requirement 16 of MIL-STD-454.

3.3.6 Nonferrous materials. Nonferrousmaterials,shaillbe used for all parts’
of the altimeter, except where ferrousmaterials are essential.

,.

3.3.6.1 protection of nonferrousmaterials. Nonferrous materials contained
within hermetically sealed enclosuresshall be considered suitably protected
from corrosion. Requirementsspecified for furi.gicidal!and corrosion protective
treatment and anodizing of aluminum alloy parts will not be applicable for.
parts within hermeticallysealed enclosures. .,

3“.3.7 Recvcled material. Recycled and recovered raw materials should be uzed
to the maximum extent possible in lieu of virgin raw m,aterialsas long as these
material? do not jeopardizethe intendeduse and fully comply with all contract’
requirements. Materials used shall be free from defects which would adversely
af’fec’tthe performanceor maintainabilityof individua1.componentsor the “
overall assembly. Materials not specified herein shal1 be of the same aualitv
used for the intended purpose in commercialpractices.~ None of the above sha~l
be interpretedto mean that the use of used or rebuiltproducts will be
ailowed. ●
3,4 Design and construction

II
3.4.1 ~. The size and configurationof the case s~~allbe as shown on
figure 1. The case shall consist of a body and bezel.

3.4.1.1 ~. The body of the case shall be made of {nonferrouslow-density
metal, shall be uniform in texture,and shall have a smooth surface with a
durable black finish. The mounting flange,portion of ~;
lusterless black finish. The rear surfaces of the two’
of the bezel shall be free of paint and shall be treat$
finish to allow for grounding to the aircraft instrume~)

3.4.1.2 Bezel The bezel of the case shall be made 01
metal and~i have a durable black finish. The bezel
by means of screws properly secured by lockwashersor :
design approved by the procuring activity.

3.4;2’ cover glass and li~htinz wedge. The cover glas:
MS$8105. It shall be properly sealed and shall be rep]
bezel. If the cover glass is used as part of the light
be used that deviates from the glass specified herein t
for the lighting function,provided it does not ipterf~
of the instrument. All reflectingglass surfaces shal;
reflection-reducingcoating in accordancewith MIL-C-11
the dial to the cover glass shall be as small”as pract~
exceed”O.156 inch.

4
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I with a conductive
; panel.

nonferrous low-density
shall be held in place
.milardevices of a

shall conform to
!ceableby removing the
.ng system, a glass may
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FIGURE 1. S&X2.
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.5V,WHITE
‘LIGHTING 6 , 1

LIGHTING 5
COMMON

5V, RED ~
LIGHTING

L A

ELECTRICAL RECEPTACLE IN ACCORIIANCE WITH

FIGURE 2. Li~hting circuits

6

4

IL-C-83723 SERIES Ill



. . @

n MIL-iI-83419C(USf@

O,,,,

3.4.3 &.&erzralN.-. The altimeter shall be integrallylighted with both
red and white li~htin~ circuits as shown on figure 2. The red lighting shall
be in accordance with NIL-L-25467,and the white lighting shall be in
accordancewith MIL-L-27160. Lighting shall operate on 5V ac or dc. Ltghthg
acceptabilityof productionaltimetersshall be based upon visual comparison
with a prime standard. Prior to fabrication,the method of ltghtin~ shall be
approved by the procuring activity.

3.4.3.1 mime stanm. The prime standard lighting reference shall be
prepared as specified herein. A ❑inimum of 20 areas covering the entire face
of the altimeter shall be measured for brightness level. A minimum of 10 areas
covering the entire face of the altimeter shall be measured for color. The
prime standard and its recorded overall brightnessand color measurementsshall
be approved by the procuringactivity. The standard shall be checked at least
every 100 hours of operation to determine any change in brightnessand color.
The results of this check shall be submitted to the procuring activity for
approval.

3.4.4 ~. The static connection shall be as shown on figure 1
and shall be located as shown thereon. A 150- to 200-wire mesh filter screen
(either stainless steel or ❑onel) shall be firmly installed in the static
connection to prevent dirt particles from entering the case. It shall be
provided with a vented plug of acceptablematerial and design. Each plug shall
incorporatea vent consistingof a hole 0.063 to.016 inch in diameter.

3-4.5 ~. The electrical connector shall be as shown on
figure 1 and shall be located as shown thereon. The connection to the
receptacle shall be as shown on figure 3.

3.4.6 &rvo SVSM. The servo system shall contain a servo motor, synchro,
transistoramplifier, transistorfailure detection circuit, and failurewarning
indicator. Vacuum tubes shall not be used in the circuitry. The system shall
be designed to provide a stable operating display of altitude.

3.4.7 . The case shall be internallygrounded to pin 14. The
electrical system in the altimeter shall not be grounded.

3.4.8 _ common w. The 28V dc and 115V ac power common leads shall be
connected together. The 5V lighting common shall not be connected to the
28V dc and 115V ac common leads.

3.4.9 Xll&ll@ vibr~. An internalvibrator system shall be incorporated
into the altimeter which will effectivelydecresse the frictionin the
mechanism. The vibrator shall be self-startingupon being energizedby monitor
action or control knob operation and shall start without tappingor other
external assistance. The vibration units shall be capable of running,
starting,and produci.n~effective vibration for a period of 1,000 hours. The
design shall be such that extended use of the vibrator will not result in
deposits of foreign material nor produce deleterious fumes that could result in
adverse effects on altimeter performance.
such design that the vibrator will operate
pneumatic mode of o;eration. When used to
operation, the monitor ciroui.tand oontrol
circuit.

7
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FIGURE 4. &w-34 IiiPresentation.
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FIGURE 6. JW-371A PFesentatio~.
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● 3.4.10 Q@@&&. The display shall consist of a counter-drum-pointerfor .,
altitude, a counter for the barometricsetting;-and a pneumatic fla~ for
indicationof operatioriin.the power-offmode. The display for<theAAU-34/A7
altimeter shall be as shown on figures 4 and 5. For the AAU-37/A,.the disp,lay
shall be as shown on figures 6 and 7., Thedisplay for the AAU-1913/A~~all,be
as shown on,f.igures10 and 11. The location and size of display information,
not otherwise spe’ci.fiedherein, shall be approved by the procur,in~activ~ty.~

.-

3.4.10.1 ~. ‘A failure warning flag indicated by PN~u”’i~““
block letters on a yellow backgroundshall be provided to indicatewhen the .,;
instrumentreverts to mechanical operation. The’flag shal~be hidden when the.
instrumentis set to electricaloperation. = }. ‘..

● 3.4.10.1.1 for AAU-19B/& . A failure warning fla~ .,,,
indicated by STBY in block letters on a red background shall be provided to~~,:
indicate,whenthe instrumentreverts to mechanical operation: The (lag sM-l~.-
be hidden when the instrumentis reset to electricaloperation. .-~

3.4.1O.2 -er ztdi~. The pointer shall be firmly attached to the ‘
mechanisms, but ,shallbe readily adjustable. .-

3.4.10.3 The pointer shall indicate .. ;
readings in feet with reference to a single circular uniform graduated scale- .:
making one revolution for each 1,000 feet of altitude. The pointer shall be
positivelygeared to the drum so that as the pointer moves clockwise” .-,
(increasing alt~tude), the drum will rotate for increasingnumber? synchronized
with the pointer. The numerals on the drum shall represent hundreds of feet.
The first counter nearest the drum shall be driven by the drum so that it wi$l”’..
index one digit as the drum moves through the 9 to O position in either .’~~
direction. During the long period between O and 9, the first counter shall be
locked in position. Each digit on the first counter nearest the drum shail ““
represent 1,000-footintervals. The second counter shall be driven by the
first counter so that the second counter will index a 9 In either direction~, .“
During the long period between O and 9 of the first counter, the second counter,.
shall be locked in position. Each digit of the second counter shall represent,,
10,000-footlevels. The combined readingsof the counters and drum kha~,l “.
Indicate the ,pressurealtitude in thousandsand hundreds of feet. The pointer ,
shall act as a vernier of the hundredsdrum as well as being an indicationof:.
trend information. With the pointer on the zero graduation,the zero numeral ~
of the hundreds drum shall be centered within one-hal”fthe line thickness-of
the fixed zeros. The center hub of the pointer shall not in any position , .
ob’icure”the indicationof the drum or the fixed zero digit in the tens place. .,.,
The tip of the pointer shall overlap one-fifth of the shortestgraduationon,
the dial-within the toleranceof fo.016 Inch.

3.4.11 ~
‘..‘. -“ - “

.

3.4.11.1 &UGQQtW. The altimeter shall be designed to operate fromqa” .“
115-V, 400-Hz single-phasepower supply in accordance with MIL-STD-704,except. -
that the frequency range shall be f’rom320 to 480 Hz. The altimeter.shall,not. .
require more than 25 va for normal operation.

.,
:-.“

3.4.11.2 ~.
:,-r *

The internalvibrator shall be designed to meet.”thg. .
power requirementsof MIL-STD-704,category B, as specified for 28-v d$ power. .S
The current shall not exceed 90 milliamperes.

. ... .
.-.. .:5:<.

“
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3.4.12 ~eliabilitVDrOQr&tn.

,,,,,, !’
Thecon$tiactarsliallestablish’a:.rel,i~bility,‘

assurance program’”$naccordance‘with,applicablefeattirbs Of MIL-S,TD-785.:’;.‘...,,. , ‘.,, ,.,,, : .,,.
3:~:12.1,’Reliability.

,:”” ,,, ..,-,:>
‘The,:ialtimetePshall have.a.contract speck~.ied.,mean- ,,,,..

time-between-failures(MTBF) of 2;OOOhours~ tested as specifiediii:.4:,6.41a. <.,,..,;. .’$!-. ,..... . ~,.,, ,.,>.,,. ,:’:.:.. :,.-,, ,,(:.,..,,;,,,.’. ..)..
3.”4.’12.’1;1LonRevity.

:..>
The altimeter shall be designed for a useful life

(longevity)of 3~OOO:Hotu-s’. .$ “’ ‘ :1.,,”’:,, ,,”,”.l<,,,.,,,,,.’;;. .,.,,,:,,
., ,, ,.. , “., $,,’ ;<, ,.., ,,:., .<, , ..,.,.

3.4;.:13
,..’,“” ..’::

“’~aintainabilitv,rm”o”mam.“pThecontractorshall establishamaintain-:,:.
ab”ilityprogram in accordancewith MIL-STD-470..The-fdllowingshall be::”.,”:~- :
considered in the design of the altimeter:

,,,’. ,1..,,, ~, .?~, .,~,:,.,.!,,~.,..’.,, Je”
a. Minimizationof complexityofmaintenance tasks’(f/]rekample:

,’~..r ,“
‘calibration,

adj,ustrnents,“inspections;et cetera) by maximum use of-~simple.design~which: ‘:,:,:
induces optimum interchangeabilityand use of standardizedequipment or, -,, ~
commercial items .,!.

,,. ,~: ... .,’..
b.

.!
Opiimum a~cetisibili’tyin all systems, equipments,;and compo,nen,t~requ~j.in~’?

maintenance, inspections,removal, or replacement.
,“.

3.4.13:1 Maintenance and .re~air;ivcles. I
,,,. :,..,,.,.. ... .. ..

.,;,:,.,):.
The altimeter~shall be completely “,,

repaira@e at depot level, down to the smallest,replaccable ‘coinpon&t<part.,~’~,
The mai,ntenance”.tasktime, which incl”udespreparation>(setup)”foi:’te9t:,;,’”~~’‘:‘L:;
recognition (validation)of a’fault

,,
, isolationof the cause ;ofthe fault,,-.,,. ,<,.~.

repairof’’the:fault, realignmentand recal~bra’tion,and~preliminar’ycheck~ut’”.’ .
shall not exceed,”8hours repair time for any single fai.lu’reih &’ningtr+n$n~.:(~,i

)“This-reqiiirement.shal-lbe achieved by”utilizing the equivalentof”one~depot,.:;:},j., @
technic:qn,tau~~ori’k~ddepot AGE (or equivalent)’,and’authorized technical..,.’;:,1:
information. ‘ ,.,:., ., ,,,

3.4.13.1.1 Maintenance task test and
‘1 ~;any faiiure~,Occur‘;.;;,

demonstration. ;;:;’[:,
during,reliabilitytesting, the cognizantGovernment in~~pectorshall,be”,, :,,,,,,,

I

notified’,.towit’nes:sthe fault isolation,,. , repair, and checkout of the r’ep,a’ir.. ,,..
The’:alti’rnet.eti,shallthen be returned to,reliabilitytes{bing.All fa$l.ure$,‘,:,.
acthal and’?imul”ated~shall ‘beconsideredas being a pa~~tof.the ~imed””“““, v
corrective,rna”int,enancetask demonstration;therefore,’alrecor.dof the’eventsji~j~.!,,
shall be’’kubmittedto t’heprocuringactivity in accorda~ce’.withthe appropr,i,$$e
line+teni$,of’DD,Form 1423entitledMaintainability Demc~nstratijonReports,.,”’:ji
When demonstratingsimulatedfailures,.the replacement’c~ompone’nts$hall,be,ftiom,,,
a simulated spares inventory’andnot’the ‘sameparts’that~were just removed.for”’,,.

,.,

the demonstratiori~Also, alternate sourc’ecomponents sh;allbe used as the” ~’ ~’,,

Ireplacementcoh’ponentor parts on all simulated’failure,demonstration’s.”,-’:’”“.“4”’

3.4.13.1.2 Jleasurement of task times, Only the active ~timerequired Lo ~~:‘,’
complete a maintenance task, i.e.
and retialibratioh,

, recognition,isolatio~nrepair, realignment .8
“and preliminarycheckout‘ofttie.repai~red.altimetershalI be

!:consideredand used.,inthe~compilationof,maintenance tasktime. Prelimina,r~““‘
checkout shall kricludeall required‘temperaturecompensationand positionerror’.
measurements,rough-ranging,and cursotiy”’electri’cal-me:chanicaltests. ,,SUppiy’~,;
downtime,delays,such as waiting for parts or their rewo~~k,relief breaks, test, ,
equipment,,downtime;etc.,Sshall“be:excluded‘frompertinelpta.cc’umu.lated‘task“ “,~
time9. Likewise; compiete specification”perforrn’an’ce’(qu’bity conformance te’st:s..
(i.e., scale error, friction,altitudedeviation’,etb.)’:~nd-erspecifi’ed~: ~~r
extreme environmentalconditions,shall not be included in this maintenance

14
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task time computation. However, if the specificationperformancetesting
reveals repair-relatedmalfunctions,the time required to correct these
malfunctionsshall be included in the final maintenance task time figure.

3.4.13.1.3 *vIce amtremovab,iJJ&y. Other than the zero setting system
adjustment, the altimeter shall be designed to require no corrective or
preventative❑aintenance while installed in the aircraft. The altimeter shall
be removable by disconnectionof the static pressure line and electrical
connector, removing four mounting screws, and~fting the altimeter from the
aircraft instrument panel. All other repairservice shall be accomplishedat
depot-level facilities.

3.4.13.2 .Safet~. The altimeter shall present no danger, injury, or hazard to
operating and service personnel.

3.4.13.2.1 ~wd-v~~ . A safety hazard analysis shall be performed to
determine, from a safety consideration,the functionalrelationshipsof
componentsand equipments interfacingwith the altimeter. The safety analysis
shall identify all components, equipments, and materials whose performance
degradation or functional failure could result in cate~ory III or IV hazards as
defined in MIL-STD-882, paragraphentitled Hazard Level. This analysis shall
include a determinationof the failure modes and the effects on safety should
failures occur. Areas to be consideredare the appropriate sectionsof
MIL-STD-882,as listed under paragraphentitled System Hazard Analyses,and the
effects Of storage, shelf life, transportation,and packaging. Where
practicable,design changes shall be made to eliminateor minimize the hazards.
If the hazards cannot be eliminated,alternativecontrols such as recommended
changes to interfacingequipment shall be presented to the procuringactivity
for resolution. The analysis shall be presentedat the final design review.

3.4.14 Svllchl-()w. The altimeter shall be designed to operate electrically
from a synchro signal originatingin an a,lti.tudecomputer.. The computer
synchro shall be a 13endixAYIOOGZ-88-A1,or approved equivalent. The computer
synchro shall be excited by 26-V, 400 Hz power from the altimeter power supply
through pins 3 and 15 of the receptacleas shown on figure 3. The 26-V, 400 HZ
synchro excitation signal available from the altimeter on pin 15 shalk be in
phase with the 115V, 400 tizinput to pin 2. The aynchros in the altitude
computer shall be as shown on figures 8 and 9. Scale factor of the altitude
computer altimeter synchros shall be 360/1,000 feet. Electrical zero ~hal,lbe
at zero altitude with barometricsetting at 29.92 inches Hg or 1013.25’
millibars. !,:.

3.4.15 Servo clisabl~. A circuit shall be provided which will disable the
servo motor when 28-v dc .tssupplied to designated pins of the altimeter. The
circuit is depicted as a relay as shown on figure 3 for explanationpurposes..; ..

3.4.16 &uwhro sima,l.. The altimeter shall be electricallyoperated from a
synchro signal supplied by an altitude computer in accordancewith’MIL-C-27889
or an air data computer with equivalentand compatible synchro signals as
approved by the procuring activity. The electrical synchro signals
correspondingto pressure-altitudesshall be permitted to differ from the
pneumatic mode indicationof the altimeter by up to 3,500 feet dependingon the
altitude as specified h 3.5.10. Rotationof the input synchro through 3600
while the altimeter is in pneumatic❑ode shall not cause a deviationof the
pointer of more than 25 feet at sea level or more than 50 feet at 50,000 feet.
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When the synchro is,rotated
of 500 feet, there shall be
altitude up to 20,000 feet.
permitted at and below-35°C
feet up to 20,000 feet.

,0
away from the pneumatic po:;itionby the equivalent
no more than 10 feet of po?hter movement at any
An additional 10 feet of ]>ointermovement shall be
bringing the,total amount &f pointer movement to 20

3.4.17 Pneumatic mechanism. The altimeter shall cont{linan integral pneumatic
mechanism.ofthe aneroid type that will ,~peratethe instrument display present-
ing pneumatic pressure-altitudein accordance:tiithMIL!$TD-859 and with normal
barosettingcorrection.

.
,.,,“,’,;”,:,,.I

.. . ,,, ‘.,..
3.4.18 Zero settin~ knob and controllever.,,,,Tlie,zero,settingknob and the
control lever shall beattach’edto their respective,sh~
that they may be easily removed from their shaftsan~~
levers of different lengths. An,attachment means;-equj
surface on the shaft, and a set screw shall be used,,.to
securing,forturning, The zero,setting knoboper,at,ing’

,.

that the.mechanism orknobshall withstandis specifiec
elect-pneucontrol $ever,shal’1operate with:,a:torque.nc
Wdshakl withstand a torque’of’”15inch-poVndswithout
medmnismo ,. ,, ,...,, .’ .,,,’

3.4.18.1 The barosetti’ngknob and the elect-pneu contr
a force of 15 pound’sapplied at the extreme outward enc
control lever without bending or,without.,da:magingthe n,,

* 3.4.19 Yi.medelav. A time delay shall”be incorporate
trips from occurring due.to power fluctuationsor pres$
encounteredin turbulent,airconditions. Normal power
in MIL-STD-704shall not cause failure trips. The time
.5 and 1.0 seconds. ~~~~

3.4.20 The switchover from electricalto pneumatic opc

dependentupon mechanical (i.e.,hydraulic, electromab
cetera) engagement or disengagementof any mechanism, c
that could directly or indirectlyimpair any of the pne
requirements. ,,.

,’., ,,
3.4.21 Internal circuitrv. The internalcircuitry sh~
the followingconditions of.failure,the altimeter will
mechanical pneumaticoperation:

a. Primary power failure .’.”. ...,.,.,, .:,, ,
b. Servo amplifier failure . ,,

c. Servo motor failure

d. Switch failure

e. Relay failure

f. Monitor failure.

(! ::,.:,;,,: ,,

,., ..,,

20

s in such a manner
blacedwith knobs or
lent-to.a.fl.attened
!ovide”:positiie
,rqueand the.torque
.n.3.8.l. Th,e
.toex”ceedIinch-pound
mage to the lever or

,......

lever’’sha:llwithstand
~fthe setting knob or
,hanism.

,:
,0prevent nuisance
‘edisturbancesas
actuationsas defined
Ielayshall be between

,.,,

,tionshall not be.,.
,ic~pne@natic,et
Itch,brake, et cetera,
~aticmode performance

,“,.,, ’,.;”;,:,,,
,,.4 ,

be such that un~er’
~utomaticallyrevert to..-
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* 3.4.22 The altimeter shall not re-energize itself unless directed by the pilot
by use of the control lever located on the face of the bezel. The switch shall
energize the electrical system when the control lever is rotated clockwise
(elect), and shall de-energizethe electricalsystem when the control lever is
rotated counterclockwise(pneu) as noted on the face of the instrument. The
switchover from one mode to the other shall not require holding the control
lever in the fully rotated positions for more than 1.0 seconds. The 26-V, 400
Hz synchro excitation signal on pin 15 shall not be interruptedwhen the
control lever is placed in the electrical or the pneumaticmode.

3.4.23 A means shall be provided so that the torque applied to the pneumatic
mechanism by the electrical system will not structurallydamage the pneumatic
mechanism under any condition of operation or malfunction of either the
computer or altimeter.

3.4.24 ~omudiib~llty
. .

. The altimeter input requirementsshall be compatible
with the output characteristicsof the cPu-46/A or CPU-66/A computer in
accordance with MIL-C-27889or MIL-c-38240,respectively. The altimeter
shall be compatible with the TTU.229/E test set in accordance with DOD
AIMS 65-852(l).

3.S ~. The altimeter shall indicate pressure altitudeswithin the
limits specified under the followingenvironmentalconditionsor combinations
thereof:

a. Altitudes ranging from -1,000 to +80,000 feet at rates up to 80,000 fpm

b. Continuousoperation at temperaturesranging from -540 to +’?loC(-650 to
+1600F) and storage temperaturesranging from -620 to +710c (-800 to +16(’)OF)

c. Humidity up to 95 percent

d. Exposure to salt-sea atmosphere

e. 0.10 double amplitude (inches) between 5 and 20 Hz and 2g from 20 to 500 Hz

f. Fungus growth as encounteredin tropical climates

g. Sand and dust particlesas encountered in desert areas

h. Shock fores of 15g for basic design, and 30g for crash safety for
11 milliseconds

i. AMEMuLm:

(1) Structural g levels

(a) Fore: 3.0

(b) Aft: 9.0

(c) up: 13.5

(d) Down: 4.5

(e) Lateral: 6.o

21
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EQUIVALENT
PRESSURE
UNITSOF
MERCURYAT

Oec

I-

MM INCHES

140.66 S.S38
110.62 4.35s
86.99 3.425
68.40 2.693
5s.79 2.118
35.28 1.310
20.70 0.81S

o
TABLE 1. iWQuuwa. - cont~~ued

STAXDARD
ALTITUDE

FEET

40,000
45,000
So,ooo
S5,000
60,000
70,000
80,000

.—
PNEUMATIC Polm ox

+25°c

SYXCHRO ROOM TEMP P-S4°C ●JlsOc 4+71QC I
POSITION +4sec .35°C O+;l”c -3s”c *.S4G: i

t
DEGREES FEET FEET FEET FEET

i

o 230 34s 460 ~ 20
180 2ss 380 Slo ~ 20
0 280 420 S60 ~ 20 I

180 600 900 1,600 i
o 800 1,200 1,600 b 20
0

I
1,200 1,800 2,400 B 20

0 1,s00 2,2s0 3,000 @ 20

NCYTE: Test to be nm up and down scale. The totalnumberof testpointsused in
testingat 200 hourreliabilityintervalsand afterenvironmentalexposure
may be reducedto ten pointswhichare approvedby theprocuringactivity.
Finalreliabilitytestingand testingafterthe lastenvironmentalexposure
mustincludeall testpoints.

o

U To be testedduringqualificationand samplingtestingonly.
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[ ColumnA

L

TestPoint
Altitude
(Feet)

o

3 ; 000
5,000
10,000
20,000
30,000
40,000
50,000
60;000
70,000,.,

TABLE II. Friction errors.

I
ColumnB i I i—

columnc ColumnD \ columnE
1 +— ———

RateofAscentorijTole~;;l;;~rator]Tolerance\“ibrator~Tolerance\:ibrator
Descent Inoperati,;e Inoperative ,

(Feet/Min) ~ (Feet) (Feet)+ (Ir:itia]j1 [Feet]+= ~
j ___ — _-

500 r 25
_+.

.-. I
~o~ I

---
~~ , IQ: :n,

500 : 25 I 150 .-J-
500

...>
\ 25 l~j 2 3a:

500 25 I 250
3,000 25

4L’:
350 ----

3,000
>:2

25 500 !
3,000

~

80(!
50 7s0 1,200 I. , 3,000.”+‘‘ “ 50

3,000 ‘
I

50 I

.–n.:.3,000 “’ so 1 1 :.:...’-
1 I,. —..

‘StaticF~ictionError--VibratorInoperative““ ,“.~;
..

,:. ..-“
... . ., “~

~estPoint,Al”titideiol&anCe(Feet) FinalTests## :
,.. (Feet) InitialTests# ,“

,.

1
. .

. 500”’
i

7s 12S , ::..
,,.- 1,50& ‘“ 75 12s

,2,s00 ‘“-’ I
‘,. 7s ~ ,, 12s t

3,s00 ~~ :
.-...

7s 125,, . ;
!7,500 ,“3 i00 1’,-, 175 .“, .

.,. , ~2,50&7-,. 100 175 I_:
i7.:sao::”-----.:

,,
_:~.~~..:__ -.-:. .22s-.:——–– —

—
, ‘- .T=— —-:=.—.—-.22,500”.‘“,.” :

..,
150

~so, :.,

32,500 200 . 350 ----
. ...45.500,:

..’:32s ‘ 500.”,.’ .:“
,.

NOTES: .,-._ .:
#~,lnitialTe~tst,are”fiose’tolerancesWfi”ichal]inst””~ents”mustqteet:whenf-irst’”subjected
.,,to,frictiontests.....“”‘:;;; .“’“ “-’”

##‘~Final~Tes.ts$*
-.

arethosetoleranceswhi”chm&.tubemetatthecompletionof thereliabil”i.ty

..

● ☞
—
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(2) Operational g levels

(a) Fore: 2.0

(b) Aft: 6.o

(c) up: 9.0

(d) Down: 3.0

(e) Lateral: 4.0

3.5.1 ~. The altimeter shall be in accordancewith
the electromagneticinterferencerequirementsof MIL-STD-461 as specified for
class Al equipment.

Altitude Tolerance
Test Point (Feet) (Feet)

First 40,000 100

Second 20,000 70

Third o 40

3.5.2 . The altimetershall withstand compartmentpressuriza-
tion up to an absolute pressureof 28 psi at standard sea level conditions.

3.5.3 ~. The altimeter shall withstand applicationof 500V
at a frequencyof 60 HZ for 30 seconds,

3.5.4 -tic or~. The altimeter shall not cause the reading of an
aircraft ❑agnetic compass to change ❑ore than 10 at a distance of 8 inches from
and magnetically East or West of the center of the compass.

3.5.5 posit@ errw . Position error shall not exceed 20 feet in the
pneumaticmode nor 10 feet in the electricalmode
specified in 4.6.8.

3.5.6 SmAwwrx. Scale error shall not exceed
table I.

under the conditions

the tolerancesspecified in

3.5.7 ~ erro~. Friction error shall not exceed the tolerancespecified
in table 11.

3.5.8 ~. Hysteresis shall not exceed the tolerance specified in
table 111.

3.5.9 ~. The altimeter shall track altitude rates of change up to and
l&sluding80,000 fpm in both modes of operation. The lag in the electrical
made at a rate of 25,000 fpm shall not exceed 50 feet. In the pneumatic❑ode,
lag at a rate of 10,000 fpm with the vibrator on shall not exceed 100 feet more
than specified in table II; column C. The lag shall be decreasinglyless as
the rate is reduced to O.

25
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3.5.10 Altitude deviation. The altimeter shall,be.:ca
electrical signals which differ from the pneumaticmod
2,000 feet up to 3,000 feet pneumatic indicationand.1
3,500 feet at 30,000 feet pneumatic indicationover th
-540 to +710C (-650 to +1600F’)and input power range s
Altitude deviation signals shall not affect the standb
than 15 feet immediatelyafter application. The a~,tim
error requirementswithin 2 hours after signal applica

..”$,,

3.5.11 Pneumatic failsafe. Malfunctionof the altime
structural damage of the pneumaticmechanism by ti-ie’ei

3.5.12 Sensitivity and damDinq.,.The altimeter:,hall
c@&ng’es’’in~electrical.inputsignals”equivai,entto 5.fe
shal’~be such’that a ste~ ‘inDutof 500 feet will cause. .
overshoot and shall return to a value within the speci
error limits within 1 second.,,The system shall,be SO..
mode display will present,,no’noticeableoscillation,-j
exceeding onema~o<’,graduationwidth. ~~ :

,,,

3.5.13 j? “ ~ailure etection: ,,Underthe electrica~,failu
in 3.4.21, the’~al’tim’etershall automaticallyoperate i
altimeter display’shall immediatelyfollow changes in
altimeter shall meet the accuracy and,friction require
In the event o’fa servo amplifieror motor failure, op
mode as specif$edabove without immediate activationo
energizing of the integral vibrator will be acceptable
tietween,the,di”$play,altitudediffers from the elec,tric
by tfie’arnobnt”no~’to:,exceed,that.specifiedin 4.6.79.
conditions,-the failure warning flag shall appear imme
vibra,tor.,shall,be.energiz,ed.simultaneously,except und
for:hh~c’ki’’ihetirnb’belayapplies’.

able..of?a”ccepting
by as much as
nearly‘increasingto
temperaturerange of
ecifie’d’herein,
scale error by more
ter shall meet:the scale
ion.

>,, .,,’
?r shall not,result in
>trTcaisystem.

es,pond’to and d“~spla~”:“
h. The servbdarn~fng<’”
10 more than”210feet’”,’
Led electrical scale
Ssignedthat the servo
;ter,’orerratic motion

,,,

? conditions specified
the”’pneumaticmode, the
“essure;and the
:nt”s‘specifiedherein.
nationin the pneumatic
Ithe’pn’e,urnaticflag and
~ntil the difference. ,.,,,t
L alt$t’u’deinpbti”$’igfi;a.l’~,;
Jnder the other ‘fa$lure‘;”‘
iatelyand the integral,,.
vprirnary’power.<i%ilure’-“,.,., ,.,, , ,..”fz::’..,,,.II

. ,,

●

3.5.14 Shelf,life,. The altimeter shall have a“.minimu
.“,:~,’~,:’$,!,>-.,

~..5,,.: ,l;~:::ijv”‘“ &o

,. “ .: ,,
.Tte,?ltimeter,ihallwithstand a’/)ressUreof35’’inCh&Hg’’Hg’”

without a zero or calibration shift.
,:,”’’’”,’,,

3.5*16 ‘ ‘
!“,,.. .,’ .,... ...

Und&Qce~g&b’e~“,The altimeter-shallwithstand a ‘Prkssure-altftiude”’:of‘{’””’~, .,
100,000 feet without a zero or calibrationshift. ,\,; :~’:.,.,

)

3.5.17 Case
,,..,

leaka~e..,Case leakage shall be such that.~~healtim’e~ertiea$~ng;”
Will”’;change”’no-:-morethan 100 feet in 1 minute at an alt~itudeof 40,000 fee~< .’:~’

3.6 Part numberin$?of interchangeableDarts.,,.,. All p’art~~havin&the’”sam&:”’
manufacturers’part”’numbershall be functionallyand diu~ensionally ““” :.“’-~ ~
interchangeable. The item identificationand part number requirementsof ,,,,,,,
MIL-STD-l.O,O:shall.govern.the man,ufacturer~spart number~ and cha~~e~.tke$eto.”’,’’:’:

,,... -’,., ,<,,P..,..::-.,.

3.7 Barometric scale settinQ. A zero setting system s~all be provided to,,
per.rni,,!‘he.?lt~,rn,?t.~?.,t~.;e:set to.$n.dicatezero atti.tud~tiith~any“ex~s~i-ng’ “;’:,
ground level,,,,,pressure,.throughout)herange of;28.,10.to3.1;OO”ffich&i3.~gO+g50”i ~~
to ,04~:)m@j.bars;

.Appiication:o$f:thesetting system 9Aall nestintroduce ‘-’7:’;””’
addikio’nal>’’s’c’ale’:e<ror~”inthe.ser,vo:rnpde:ofmore’thanl ‘5feet orin ~h~ ‘ ‘ .:;

‘:‘,’“, ‘ .... .. ,.
::[!?”:’‘: ““’ ‘“’”” ‘ “ : “ ““”:

,,\,,,,
,,,.f ./,:,:, :.:,“J:.’,+,,, ,’.,?..) . . .. .. ,,:“,..
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,,~:
,! pneumatic mode of more than 25 feet. The servo-mode scale-errorrequirements

‘, specified herein shall be met without regard to the direction of setting the

,! standard barometric pressure (29.92 inches Hg or 1013.25 millibars).

:’,
,,

:!
i

3.8 Zero setti.n~svstef4.

0,’

3.$.1 ~. A zero setting system, controlled by the
setting knob in its normal position,shall be provided to permit the altimeter
to be set to indicate zero altitude at any existing ground level pressure
throughoutthe range of 28.Io to 31.00 inches Hg or 950 to 1048 millibars. The
digits 31.00 through 28.10 in O.01-inchincrements or 1048 through 950 in
1 millibar increments shall be provided on a 4-digit, Veeder-typecounter
barometricscale or equivalent. The counter shall be located as shown on
figures 4 and 6. When rotated clockwise,the barometric scale setting knob
shall cause the scale value to increaze. Positive stops shall be provided that
prohibit the setting of ground level pressuresoutside the range of 27.90 to
31.20 inches of Hg or 945 to 1056.7 millibars. There shall be no damage to the
stops nor displacementof the mechanism when a twisting force of 6 inch-pounds
is applied at the barosettingknob. The mechanism of the instrumentshall not
be damaged or dislocated when a pulling or pushing force of approximately
15 pounds is applied at the barosettingknob. The torque applied to the
setting knob, as required for normally setting barometric pressure, shall not
exceed 7 nor be less than 2 Inch-ouncesthroughout the sett5.ngrange.

3.8.2 . The zero setting
system,.controlled by the setting knob in its extended position, shall permit
adjustmentof the relative setting of the pointer and barometricscale counter
while maintaining the relative setting of the barometricscale counter and
electricalsynchro. The system shall be capable of correcting for a zero shift
of at least 140 feet in either direction. The relationshipbetween the
electricaloutput device, specified in 3.8.5, and the barometric counter shall
not be affected by this adjustment.

3.8.3 3-0 to ooint~r. The zero setting system,
controlledby the setting knob in its depressed position, shall permit
adjustmentof the relative setting of the pointer and electrical synchro while
maintaining the relative setting of the pointer and barometric scale counter.
The relationshipbetween the electricaloutput device, specified in 3.8.5, and
the barometriccounter shall not be affected by this adjustment.

3.8.4 ~b oogi.tion~d I.Q~. The zero setting system shall be
provided with two locks which will hold the setting knob in its normal position
and allow indicationsas specified in 3.8.1. One lock shall be accessibleand
shall operate from the face of the altimeterwhen installedon the instrument
panel. The locking techniqueshall be so designed that complete removal of any
part of the locking device will not be necessary for operationof the zero
setting system. The unlocked position shall allow adjustmentas specifiedin
3.8.2. The second lock shall not be easily accessible nor completelyoperable
from the face when installed in a panel. The unlocked position shall permit
adjustmentsas specified in 3.8.3.

● 3.8.5 ~. An electricaloutput device shall be provided
to indicate the position of the barametrlcscale Setting. The scale factor
shall be such that with excitationof 30 volt.sacross the potentiometer,the
output voltage from wiper to ground (Vl of table IV) wIU change linearly by

m

+1 volt per -100 feet change of correctionand be 10 volts at zero correction
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(settingof 29.92 inctiesof mercury’or”101s.25millibars). The wiper to ground ‘ ●
voltages (VI of table TV w~kh ,an:excitationof SO volts) are given in table IV
for various pressuresbttings. Any settable pressure setting below 28.1o
inches of mercury or 950 millibars shall not make the vo~.tagefrom wiper.to’
ground, VI, become greater than 29 volts or less than the~voltage measured at
setting 28.10 inches of mercury or g50 millibars. Any settable pressure’ ~
setting above 31.00”inehesof mercury or 1048 millibars ~hall not make the ,:

voltage from,’wiperto ground,’VT; become l~ss than .17 vdlts or greater than
the voltage.measuredat setting 31.00 inches of mercury Jr 1048 millibars. The ~
system accuracy shall be such that the output voltage wi~l be the design

,,

voltage plus or’minus the voltage equivalentto 25 feet wlhenthe wiper is ,.

loaded by 1 megohm, except at pressure setting 31.00 inches of mercury or 1050 ‘-

millibars where the tolerance is the v“oitageequivalent tloplus zero feet ;,

correction‘and..m”inus25 feet correction. 1.Barometric settings approached from -’
any direct20n shall reproduce output voltages within a plus or minus voltage ;
equivalent to 20 feet. Regardlessof the direction, the output,voltage must “1

agree with’the.designvoltage within a voltage equivalent:of 225 feet when the ‘
wiper is loaded by-l megohm. ,..

.,4

NOTE: ‘The device described by this’paragraphis not to,be included in the
AAu-19B/A. ~~ ~ ~~ ,.

\ ,>.,,,
,,.,, .“.

,!.
I

TABLE IV. Baroset . Volts - Fee’t
1’

co rreCtion&@.ationshiD.

-, ::.WAu,-34/A AAU-371A
1

.,, .
Setting,..,volts‘“ Feet Corr. Setting volts Fee\ Corr

28.10 “ 27.27 -1727 950 27.73
28.5o 23.40 -1340 ‘ 965

-!i773
23.44 -‘1344

28,86,‘i. 19.96 - 996 98o 19.20 -1920
29.00 18.63 - 863 1000 13.64
29.31 15.70 - 570 1013.25 10.00

- 1364
0

29.50 13.92 ~ - 392 1030 5.46 + ’454
29.92 10.00 1045 1.44 + 1856
30.03’ 9,00. + 10: 1048 ,64 + ;936
30.50 ~~‘4.69 +,531 High Stop Greater
30.73 .2.60 + 740 than .17 ,.1-
30.90 1.07 + 893 ~ I
31.00 0.17 + 983
High Stop Greater

than .17 ‘-
,. 1-

* Potentiometeris isolated from all altimeter circuits.
,, Ii

.,.
..,.

,,, .,.,,
-, ,, ,“

,“.,,

l’$(+). y

Till30V
Q;,
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(-)”

3.9 Electron c co ?xmentk$ m .
accordancewith MIL-E-5400.
specified inMIL-STD-749.,.,

3.10 weight. The weight of

Standard electroniccomponents shall be’in ,.

Approval of nonstandard part.dshall be as
1, .,

the completelyassembled alt~meter, excluding
connecting fittings and screws, shall not exceed 4-1/2 po&ds. !,

..,. !
II ,.

,,.
..,,

,,: .,
?...
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3.11 ~

● 3.11.1 JiMJ..Q.The following❑arkings shall be furnished in lusterlesswhite,
Color No. 37875 of FED-STD-595. The dimensions shall be as specified. Numeral
width size used on the 100-footdrum may be decreased, with prior approval from
the procuring activity. The PNEU, ELECT, and arrow ❑arkings may be furnished
in a different white color if contrast ratio of greater than 12 is maintained
and prior approval of the procuring act~v~ty is granted.

,,
1, Width of Line,:

Marking Height or Length or Graduation
,, (Inch 20.015) (Inch 20.005)

,,

0/,,.,,

Numerals O, 1, 2, 3
4, 5, 6, 7, 8, 9 on
counter & drum and
O, 1, 2, 3, 4, 5, 6,
9 on dial 0.281 0.035

Numerals 7, 8 on dial
Lettering PNEU, ELECT
PNEU, ELECT arrow
100-footgraduations
20-foot graduations
Baro counter numerals
Lettering ALT

Lettering (IN. HG) or (rob.)
100 FT
1,000 FT
Shaded portion of pointer
8order on altitude counter
window

450 stripes
Fixed zeros to the right of the

drum

0.220
0.093
---

0.1?2
0.109
0.156
0.188

0.046
0.046
0.046
0.840

---
---

0.281

0.023
0.015
0.015
0.030
0.015
0.025
0.025

0.008
0.008
0.008
---

0.035
0.035
0.035

;,
,! *3.11.2 BLWIL The followingmarkings shall be finished in lusterlessblack,!,~
,, Color No. 3?o38 of FED-STD-595. The dimensions shall be as specified.

‘,

Width of Line
Harking Height or Length or Graduation .

(Inch 20.015) (Inch 30.005)

80,000 FT 0.062 0.011
Lettering PNEU FLAG 0.125 0.015
Unshaded portion of pointer --- ---

NOTE: For the AAU-19B/A only, the numerals O, 1, 2, 3, 4, 5, 6, 7, 8, 9 on
+,,,:, 100-foot drum shall be finished in lusterless black rather than lusterless
,, white.

:,> 3.11.3 ~. The backgroundof the PMEU flag shall be finished in
:}’, fluorescentyellow, Color No. 38907 of FED-STD-595. The backgroundof the baro

counter; dial; 100-foot drum; 1,000-footcounter; and 10,000-footcounter shall
:!,,‘)

n
be lusterless black, Color No. 31’038of FED-STD-595.,,,r,,i

,, ,.
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I,i,j,,,,



-. ., ,

MIL-A-83419,C(USAF) ‘

*3. 11.3.1 I?ackgroundfor AAU-lqP/A. The background of tl
lusterlessred orange, Color No. 389o3 of FED-STD-595. ‘
100-foo.tdrumshall be lusterl.e.ss’”;~ray,ColO’r’No. 36622 (
450 stripes on the 10,000 feet counter shallbe ‘lusterle:
37875 Of FED-STD:-595.,The’widthof the.lfne’shall’be O;(

,,, ,.,,: ,,. ., ,,

3.11.4 !J.iLQ.,:Thestyleandpro,portionsof.the numerals
dial shall be in accordance withMS33558. Dial markings
to withstand service use. Each numeral shall distinctly
graduation to which it applied and, if practicable,shal;
center.of mass,ofithe numeral will be..ontheradial line
appropriategraduation and the center.of’the dial. When
used in a group, the space between the numerals shall be
inch.

3.12 Dial visibility. The pointer, numerals, at least (
shortest’gr,aduations,and all other dial markings shall t
point W$ttiinthe frustum of a cone whose s$de makes any.;
perpendicularto the dial and whose small diameter is thf
instrumentcase.

,,
3.13 Jewel bearin~S. When used, sapphireand ruby jewel

..j- e:STEY flag shall be
le backgroundof the.
r FEp-sTD-595. The ,
s whi’te,Color No. ‘“
3520;005. ,,,>. :

,,
md lette’rs,on the.
Shallbe so durable a“s
indicatethe
be so placed that the
joiningthe
leveralnumerals are
~pproximately0.016,’..’..,.’

,. ., .,,
,,,.,

,063inch of the: .:1, ,..:
? visible frotiany .,”.,..,
~gleof 20° with a ““; -
;apertureof the , ,.,, ,, ,,, ........

l-’.,.;:.,’!: :., .,?.?.:,
bearings shall be in .,”~,:

accordancewith MIL-B-27497.
I

, .-”,
,,, ,,,.. .,

3.14 Screwthreads. Unless otherwise specified,the thr~!adsof all mac,hine;~:~~~;~~
I

screws shall be in accordancewith MIL-S-7742. -.
I

3.15 Finishes I
.,,:.,,:,:

,’. :

3.15.1 Alqrnin,umallov
.,,.

Darts. Aluminum alloy parts shall ~becovered with, ,’,’,
anodic film ,bein accordance with MIL-A-8625,except that.~thedial, small : .,
holes, and case inserts, need not be anodized. Parts whith do not anodize “‘
satisfactorilymay be coated in accordancewith NIL-C-5541;.

,’
.,

3.15.2 Steel.oarts. Where practical, 1steel parts shall blecadmium plated in
accordancewith QQ-P-416, and of a class that is adequate to achieve the degree
of protectionrequired.

,..., -, ,, ,, ;

3.15.3 Plating. Plating shall not be required on normally lubricated’parts,
such as gears, bearings, and shafts fabricatedfrom brass,1bronze, or
corrosion-resistantsteel.

3.16 Identificationof nroduct. Equipment,assemblies,a
marked for identificationin accordancewith MIL-STD-130.

3,17 Government-loanedvroDertv, Upon request, one TTU-2
accordancewith DOD AIMS 65-852(1)and one CPU-46/A or CPU
accordancewith MIL-C-27889 or MIL-C-38240,respectively,
Government to’’thecontractor for compatibilitytesting. (

,.,, ~..,, .’-... .
3.18 jiorkmanshi~. The altimeter shall be constructedand
thoroughlyworkmanlikemanner. Particularattention shall
and thoroughness’’o’f:.:so’l’dering<wiring, markin”gof parts an
platingi painting;fl$veting;machine screw’>assemblies,,wel
freedom of parts:.frorn’’.burrandndSharp”ed~es.

.....

d parts shall be

9/E test set in .“”:
66/A computer in
ill be loaned by the I
lee3.’4.24.),

finished in a
be given to neatness
assemblies,
ing, brazin~, and ...

30’” I
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1u 3.18.I ~. Dimensionsand tolerancesnot specified
‘,

shall be as close as is consistentwith the best shop practices. Where
~,!, dimensions and tolerancesmay affect the interchangeability,operation,or
,,,1,

:1

Performanceof the altimeter, they shall be held or limited accordingly.:,
‘,,?,
‘,;,; 3.18.2 ~. Assembly screws and bolts shall be tight. The word,
‘, tight, means that the screw or bolt cannot be appreciably tightened further

without damage or injury to the screw or bolt threads.
,,
,, 3.18.3 JUMWJM. Riveting operationsshall be carefully performed to insure

that the rivets are tight and satisfactorilyheaded.

:! 3.18.4 -.,, Gear assemblies shall be properly aligned and meshed and shall
:, operate without interferences,tight spots, loose spots, or other
,: irregularities.
:,

~ 3.18.5 Gka.MJM. The altimeter shall be thoroughlycleaned and loose,
spattered, or excess solder; metal chips; or other foreign material shall be

:,,, removed after final assembly. Burrs and sharp edges as well as resin flash,;
which might crumble shall also be removed.

,,,, I 4. QUALITY ASSURANCE PROVISIONS,,

0
4.1 itv for in~. Unless otherwise specified in the
contract, the contractor is responsiblefor the performanceof all inspection
requirementsas specified herein. Except as otherwise specified in the
contract, the contractor may use his own or any other facilitiessuitable for
the performanceof the inspectionrequirementsspecified herein, unless
disapprovedby the Government. The Government reserves the right to perform
any of the inspectionsset forth in the specificationwhere such inspections
are deemed necessary to assure supplies and services conform to prescribed
requirements.

,,
~, 4.2 ~. The inspectionand testing of the altimeter

shall be classified as follows:
,’

,:.’ a. Qualificationtesting . . , . . See 4.4,’

d b. Quality conformance tests . . . See 4.5.
,1

‘,, 4.3.1 ~. Whenever the pressure and temperature
,,~!,, existing at the time of the test are not specified definitely, it is understood
,; that the test is to be conducted at atmospheric pressure (approximately29.92
~,
$: inches Hg) and room temperature,approximately250C (770F). When tests are

conducted with atmospheric pressureor room temperaturediffering materially
,,,

from the above values, proper allowanceshall be made for the difference from
the specified condition.

!:f 4.3.2 ~. The reference standard for atmospheric
:,,,, pressure shall be a mercury barometerwhich is maintained in accordancewith

the manufacturers recouwendationsand is accurate (with corrections)within
‘k 30.005 inch traceable to the National Bureau of Standards. A reference
‘!/,
:1,;J ,;,,,,~,, 0,,,;~;,,,1‘,’,,,, ,,,,,f, 31
,,
,,
,

:,
l!:,,il
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barometernew,lyintroducedinto service shall be.checked at intervalsof ‘
approxima’t,ely6 months”until the stabilityof its cal~ibrationhas be’en ‘.

,.
established,.‘,

.,
,.,,..,

4.3.3 Att~tiude”and friction removal. Unless otherwi~e specified,the
altimeter’shall be tested in its normal operating pos~tion, and when ‘in

,,

pneumatic mode ‘shall,be ,teste,dwith the internal vibrator operating, No “ :
vibration shall be applied in the power-onmode.

,;.

4.3.4 Standard pressures.,The standard pressures us<?d in calibratingand ‘
testing”t~e’altimeter Shall be in accor~ancewithMILJ$TD-859. ,., ,’.

4.3.5 Rate of Dressure change. Unless otherwise specified, the rate of change
in pressure duririgall’tests shall be such as to not c‘?xceedthe following ‘‘ ‘
changes in height indications: “..!

Decreasing pressure 10,000 ft/min
,, ..

,,,
‘Increasingpreksur,e 25,000 ft/min ,,,.

,..,.

This rate shall be progressivelyreduced to 500 fpm a~~the checkpointsare
approached to avoid passing the checkpoint. The movem~entof the pointer during
decreasing and increasing pressures shall be smooth and free from irregular ,,,
motion when friction is removed as specified in 4.3.3.;

.,.,,,,
,. ‘.

,.,,
4.3.6 Adjustments..“Exceptas,specifiedherein

1
, adjus~tmentsshall not be made-”“’

to the altimeter after initiationof testing. All samples shall contain a “,.,
Government seal,prior to test initiation.

., , ,’
.,.,

4.3.7 Barometer. During testing,a type A-1 barometer with photoscanneror” ~~
equivileht,,.properly calibrated for accuracy, shall be:,used to measure scale’ ““”:?
errors, hysteresis, and after effect. The barometer shall be properly\maintained and checked in accordancewith the handbook of instructions
furnished,by,the barometermanufacturer. Altitude setpings shall be in’terms
of the certified scale.

,,
1’ ...

4.3.8 Master svnchro control transmitterand setting dial A master synchro—.
shall be mounted on a turntable with a readabilityof kt least O.1° and a,
calibrationchart which is accurate to at least kO.10o; This synchro, with
suitable calibrationdata, shall be used for the elect]~icalinput signal. The
synchro shall be a E!endixAY1OOGZ-88-Z1,or equivalent~. An equivalent shall be
approved by the procuring activity.

4.3.9”El’ec~ricalSUDDIY.

.,

Unless otherwise specified,all power shall be ‘

115 ~3V and 400 35 Hz. ., ,.

4.3.10 ‘Pneumatic mode. JJnlessotherwise specified,a1~1tests shall be ‘
conducted in,the pneumatic mode.

4.3.11 Test seauence. Any variation from the test sequence specified under
4.5 must be approvedby the procuringactivity. ,,

,.:

4.4 Qu’ “alificatic? testinq

4.4.1 Test samnleq. The test samples shall consist o~ 11 altimeters
representative”ofthe productionequipment. The sampl~:sshall be identified

32
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with the manufacturers part number and such other informationas required by
the qualifying activity. The tests shall be conducted on three groups of
samples as follows:

a. Group 1: (Three altimeters)All tests, except reliability,longevity,and
shelf life

b. Group 2: (Six altimeters) Reliability and longevity

c. Group 3: (Two altimeters) Individualand shelf life.

4.4.1.1 ~. Any sample tested may be delivered on
contract provided the sample has been operated less than 10 percent of the
specified M1’Bl? operation or has been completelyoverhauled and meets the
individual tests and is representativeof production units currently being
accepted. Longevity and sampling plan B test samples shall not be delivered as
production items, but shall be delivered to the qualifying activity as test
samples.

4.4.2 ~ reoti. The contractor shall prepare a test report in accordance
with MIL-STD-831.

4.4.3 ~. The qualificationtests shall consist of all the
tests specified under 4.6.

4.5

0
the

,,’,~,,,,
a.

b.

4.5.

!Wdituxmkmmce testi . The quality conformance tests shall consist of
following:

Individual tests . . . . . . . . See 4.5.1

Sampling tests . . . . . . . . . See 4.5.2.

1 Xn&i&i&ai test&z. Each altimeter shall be subjected to the

tests as described under 4.6: (Tests marked 0 are not required to
sequence order).

a. Examinationof product

# b. Zero setting scale, electricaland pneumaticmodes test

# c.

# d.

# e.

# f.

g.

# h.

# i.

j.

Backlash test

Barosetting knob functional test

Control switch operation and servo damping

Position error (standbyand power-on)test

Scale error at room temperature(pneumatic

Static friction (pneumatic)test

Case leakage test

Hysteresistest

33
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# k.

1.

m.,?

n.

0,

# p.

# q.

,Stop and-jump,friction(pneumatie)’:test
.,, ..,,,.,./ ,,,.:..-,,’,:,,?,

Scaie error’it ‘“-350c (-310F) (pneumaticand POW(

Scale error at +!+50C(+I130F) (pneumaticand poi,’

Failure detection at room temperature,-35°C (-~
.,,.,!,

Altitude deviation at room temperature,-350c (-
... ,:

Individual tests of ’MIL-L-25467and MIL-L-27160
.“.‘.,,

Barometer potentiometeroutput.test...
,.

4.5.,2,,”:Sa~D.lj.n~ t,e~t~“’ ‘
,,

., ,’
.! ,.

;~.$j<~fll”“m’~.in “an te t
D1 s s.-,Samplesshall be sc

accordancewi’th’th’efollowing schedule and subjectec
4.6. No more than 3 month’s productionshall be shi
completion ofthe.,sampleplan,.Atestingfor’that lot,.
wil~’invoke MIL-STD-105 sampling procedureas specif

L.,?;.,

,., ,

uant~tv .!, ., ,,, SamDles.,.,.- ,’~

First 15 3 (Zero when samplin
,,.
N’ext50” 1

Each additional
100 or fraction
thereof 1’

a. Individualtests

b. Torque, push and pull tests

c. Bending test

d. Scale error at -54°C (-65°F) (power-onand pneum

e. Scale error at +7Ioc (+1600F) (power-onand pneu

f. Vibration error (pneumaticand power-on)

g. Response (power-on) test

h. Pneumatic failsafe test

i. Voltage variation test ,,

j. Sampling plan A tests of MIL-L-25467and MIL-L-2

k. Dielectric strength test

1, Failure detection at +710c (+1600F),-540c (_650

34
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on) tests “’

.:
-on) tests

F), +450C (+l130F)

‘F), +45°C (+113°F),,

I

..- ..

●

,“

>ted at random in “ :,.,,
) the tests specified”in
:d prior ‘tosatisfactory
Failure,?f”%sarnple.plan’A
i in 4.5.2;4;3.’ s. !,

,. ,:.,.!.

: .,.. ! ,-. .’,

.!4,,,.,-

:,

,., . .
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o.

P.

Altitude deviation at +71°C (+1600F),-54°C (-65

Shelf life test

Loading test

Barometric scale rezero test.

4.5.2.2 ~. Unless otherwise specifie
altimeters shall be selected at random from the firz
or order for a quantity up to 500 units. Three alti
from the first month’s portion of each additionalqv
selected quantities shall be subjectedto the follok
under 4.6: (Tests marked # need not follow the sequ
6 months production shall be shipped prior to satisf
sample plan B testing specified for each quantity.
selected from the last two monthly production quanti
sampling plan B tests have previously been performed

a.

# b.

# c.

# d.

o #e.,,
f.

g.

h.

i.

j.

k.

1.

m.

n.

o.

# p.

q.

r.

sampling plan A tests

Magnetic property test

Power consumption test

Compatibilitytests

Electromagneticinterferencetest

High temperatureexposure test

Low temperatureexposure test

Vibration failure test

Accelerationtests

Humidity test

Salt fog test

Dust test

Fungus test

Shock test

Sampling plan B tests of MIL-L-25467and NIL-L-2

Overpressureand underpressuretests

Stop and jump friction at 450 attitudes

Internal examination.

35
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4.5.2.3 Sam~ling D “ C“.’ ‘“”’lan ‘Unlessotherwise s~ecified (see 6.2). four
altimeters shall be selected at random from the fir~t 10 of each quantity of
500 units produced and shall be subjected to the foflowing tests as described
under 4.6. No samples shall be selected from the last two monthly production
quantities.

,’,.
Individual testsa. l’”

: , ,.,..

4.5.2.4 Rejection’andretest. ““
.,, 1’ ,,
When one.,altimeter~telectedfrom-a production

rb”nfa’il’s’tonee’t~t“hespecification, items still on hand or later produced-’
shdllnob:be accepted-until,theextent,and cause of ‘failureare determinedand

~“appropriatelycorrected.’ The contractorshall explain to the Government ‘
r“efire”sentat’i’vethe ctiuke,of failure and’’the.-actiontlaken,to-prec’lude ?<
recurrence.?After correctioflshave”b,e.enmade,,all necessary tests shall be:,, ,,repea-ted;%:!; ““’! “ .,,,,,,,;,,,, ,<, ,

4.5.2.4.1 Individual tests may continue.
I

For operational reasons, individual
tests may be continued pending the investigationof iasampling test failure,
but final acceptanceof altimeterson hand or later,producedshall,not’-b@ma~e’~
until it is determined that the items meet all the rbquirernentsof the
specification.. ,, :.“ , ,.::

4.5.2.4.2 Defects in items alreadv acceDted, The i~lveskigationof a test ~ ‘c
failure could indicate that defects may exist in altimeters already accepted.
If so, the contractor shall fully advise the procupi~lgactivityor aFl’defects”-
likely to be found and methods of correctingthem.

,,

4.5.2.4.3 MIL-STD-105 SamDlin~ Drocedure. A failur~ of sampling plan A tests,
except torque, push and pullj bending, Plan A lighti~]g,and shelf lifetests,
shall invoke an increase in quality assurance throug$.MIL-STD-105sampling
procedures. The MIL-STD-105 procedurewill be in adclltionto the sample‘plans
requ”iredunder contract or order. The MIL-STD-105 p~ocedure will be performed
until five consecutive lots are accepted. The MIL-S’lD-105inspectionlevel :
shall be II and the AQL (normalinspection)shall be ‘1.5. Testing under the
procedurewill include individualtiestsand the test ~ortests.of sample”’’plan‘A
which invoked MIL-STD-105 sampling procedure.

. .
4.6 Test metho sd

,.,

4.6.1 Examinationof oroduct. The altimeter shall bk examined thorou~hlyto
insure compliancewith requirementsof this specificsbion with respect to “
materials,workmanship,markings, outline dimensions, connectors and display
using whatever tools> gawesr scales~ et cetera? that are necessa~y. .:

4.6.2 Zero setting scale. electrical tic m~dand meuma es test. The altirrieter
shall be subjected to atmosphericpressure for the PNkU mode test. An
electricalsignal approximatelyequivalqnt:toatm,osph&ricpressure shall be “
used for the servo mode tests. The pressure scale sh~ll be set successivelyto
the values specified in table V begi~ni.ng,with28.10inches of ‘mercuryor .
950 millibars and the pointer indicationnoted. Afte~Ythe series of readings
has been recorded, the differencebetween the reading~s at the setting of 29:92
inches of mercury or 1013.25millibars and each otherIsettingshall be
determined, The differencesshall be recorded and con~paredwith the column
titled Correct Difference. The recorded difference Sk~allnot vary from the ●
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correct difference at any setting specified in table V by more than Z!jfeet in
PNEU mode or 15 feet in servo mode. There shall be no pointer erratic motion,
oscillation,or lag and jump during this test. 1.test shall be conducted to
show compliance with 3.8.5.

‘fABLEv. ~.

o

AAu-34/A

Pressure Scale Correct
Setting Difference

28.1 -1,727
28.5 -1,340
29.0 - 836
29.5 - 392
29.92 0
30.5 531
30.90 893
31.0 983

AAu-37/A

Pressure Scale Correct
Setting Difference

950
965
980
1000
1013.25
1030
1045
1048

-1773
-1344
- 920
-364

0
454
856
936

● 4“6”2”1 ~. The electrical positionof the
barometric potentiometershall be accuratelymeasured with the barometric
counter centered ,guccesaivelyto the followingsettings without overshoot. The
settings for the AAU-34/A are; 28.10, 29.00, 29.92, 30.03, 31.00, High Stop,
30.50, 29.92, and 28.50. The settings for the AAU-37/A are; 950, 980, 1013.25,
1030, High Stop, 1048, 1013.25,and 965. The electrical position of the
potentiometershall be within the equivalent of ?25 feet of the position
defined in 3.8.5, except at setting 31.00 where the position shall be within
the equivalentof +0 -25 feet. The H1.ghStop position shall provide a voltage
greater than 0.17 volts when the potentiometeris excited with 30 volts. The
two readings at 29.92 inches of ❑ercury or 101s.2S millibars shall be compared
and shall not differ by more than the equivalentof 20 feet. This test may be
conducted in con.junctl.onwith the tests specified in 4.6.2 and 4.6.3.

NOTE: The barometric setting potentiometeris not included in the AAU-19B/A.

4.6.3 &@sLash @&k. Immediatelyfollowing the test specified in 4.6.2, the
scale shall be set successivelyto the values specified in table V starting at
31.0 inches of mercury or 1048 millibarsand the pointer indication noted at
each value. The difference between the indicationsnoted and those specified
in 4.6.2 shall not exceed 20 feet. Each indication shall be compared to the
29.92 inches of ❑ercury or 1013.25millibars indicationof 4.6.2 and shall be
within 25 feet of the corrected differenceof table V.

4.6.4 ~. The barosettingknob and the servo-reset-controllever
shall withstand a force of 15 pounds applied at the extreme outward end of the
setting knob or control lever without bending or without damaging the
mechanism.

4.6.5 ~. The followlng tests shall be conducted to
demonstratethat the altimeter meets the requirementsspecified in 3.8.1:

The presence of the required stops shall be verified. A twisting force of
~“inch-poundsshall be applled at the barosettingknob against each stop.

O,,‘,% ‘
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b. A pulling force of’ 15 ‘poundsshal’$”beapplied,,t
,bhi&e the forceis applied, the”knob’’shallberotai
be repeatedwith a“pushing forc~’of ’15’pouhds,

c. A torque of 15 inch-poundsshall be,applied,to
directions.

,,, ,,..
,,. ..

d. The operating torque of the control lever shall
,... ,..,

4.6.6 Barosetting knob functional’test. The’bare:
operated,from28.10 to 31.00 and back to 28.1,0incl
and back to g50 millibars; The torque”requiredfol
the values specified in 3.8.1’.,

4.6.7 Control Switch o~eration and servo damoimz t

.,, .,, ..,.
the baro:ettingknob’:
d,atleas,t 90°.f.Thi’a’shall

.,,,

he control lever in both

notexceed one inch-pound.
,,, .,
tting.systemshall be
s of ’mercuryor 950 to 1048
operation shall be within

a. With the barometric
scale set at 29;92 inches Hg or’1013.25millibars,
electricallyconnected to “themaster synchro which
specified in’3.h.14. Thz synchro input shall be sc

I
from the ambient pressure altitude. The system sh~
the 115V 400’-.Hzsingle-phasepower. The altimeter

t he altimeter shall be
is elec~ricallyz,eroedas
?t to a potnt 500 :250feet
11~ then be energized with
shall not respond

electricallyuntil the control switch on,the ,faceof the altimeter is rotated “
tothe ELECT position.-The altimeter shall then read $he’”electricalaltitude
:25 feet. The baromet$$c setting knobshall be used~po produce a.reading”of
-250,!50,0, and 750feet. At each’250-feetpoint, the‘altimetershall be chan~ed
trpm,servo:;modeCo pneumaticmode and back to servo pode by use of the control

y:knob”.’The altimeter point shall be’observedfor sta[>leoperation. The contirol
switch shall then be ho’tatedto the PNEU position, a{
immediately”’rettirnto the pressure,altitude,, Th6 all
by:tiseof theremote reset. :The’line voltage shall1

,.

~which‘shall‘cause‘thealtimeter to revert to pneumat!
l.i%ie,the’’in$trurirentshall not become electri,,callya{
tswi.t.chis “againactuated. When the altimeter is in t
shall be”’”conce’sled‘andwhen’in the’pneumaticmode, tl
shown on figures 4’and6. During this best, the int(
and stop,,,asapplicable without tapping of the altic
is:?eset:~‘the’pointer shall not overshootthe electr:
210 feet and shall return to a value,within the spec:
errorlimits”within’1second. The pointer shall pre:
oscillation;jitter, or”erraticmotion exceeding one
aft”er.1second. During qualificationand sampling t~
conducted to show’conipliance”witti3.4.19.

.“ ,,,... ,:.,
4J~.8.po$i<tionerror (stand’bv”andDOWer-on) test. :
error reading shall be taken while the instrumentis
in each of the following positions. The reading ink
shall not differ from the reading in the normal posit
in pneumatic’’’mode’or-bymorethan 10 feet in the ser~
run with the point”erat’’the500-feet position”ofthe

a. Normal operating position
. ..’’-.:’:.’. “ ““” ‘“
b. Rebated about the long:itiidinai

.1,,..,,..,,,
:,’i::,.’;’ -

., ... ., ;.’.-,,f,:

,. ’..,

,.

axis’900’
. ,., ..,.,.’

,,
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the altimeter.shall ‘(
meter shall’then be reset
interruptedexternally
Upon re-energizingthe

uated until the reset
e power-on mode, the’flag
flag,,shallbe visible”as
nal vibrator shall start
ter. When the altimeter
al altitude by more than
ied electricalscale -
nt no noticeable
ajor graduation width :
ting, a ,testshall be’:

,,
,,

e.altimeterposition”,
ented to atmosphere and
sitions b, c, d,and e ‘
>n by more than 20 fleet
mode. .The test shall”be
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Rotated about the longitudinalaxis 1800

Rotated about the longitudinalaxis 270°

Dial face up.

9 Scale error tiatic) test. For a period of not less than 3 hours
prior to this test, the altimeter shall not have been subjected to any testing
involving operation at other than atmosphericpressure. The altimeter shall be
tested for scale errors as follows: The barometric setting shall be set at
29.92 (approachingthe setting from 28.10) inches of mercury or 1013.25
(approachingthe setting from 950) millibars and shall remain at this setting
during all scale error tests. The altimeter shall be subjected to successively
decreasing and increasing pressuresas specified in table I. If this test is
combined with the friction test specifiedin 4.6.1o, the rate of change of
pressure for that test shall govern. The altimeter shall remain at the
pressure correspondingto each test point for at least 1 minute but not more
than 2 minutes before a test reading is taken. The scale error shall not
exceed the tolerance specified in table I. This test may be conductedwith the
altimeter in an altitude chamber.

O,,,,

0,,;,’
,

4.6.1o Static &&&..im (Dneumatic)test. The altimeter,with the vibrator
inoperative,shall be subjected to a constant rate of decreasing pressurenot
exceeding 3,000 fpm until the pressurereaches the equivalent of 500 t100 feet
of the desired test point specified in table II under STATIC FRICTION ERROR, at
which time the rate of pressure change shall be decreased to a maximum of
600 fpm. The pressure shall be changed at this rate until the pressure
equivalent to the desired test point is reached and held constant while two
readings are taken, the first with the vibrator not operating, and the second
with the vibrator operating. The differencebetween the two readingsshall be
recorded as static friction and shall not exceed the toleranceslisted in table
II. This test may be combined with the test of 4.6.9.

4.6.11 X lea&e t@. A vacuum sufficient to produce a reading of
approximately40,000 feet shall be slowly applied to the static pressure
connection of the altimeter,at which point the connection tubing shall be
pinched off or otherwise completelysealed. The change in reading in 1 ❑inute
shall not exceed 100 feet. Altimetersshall be tested individually. The
baroset knob shall be turned 90° and the control lever moved through its range,
and the test repeated. The test shall then be repeated for the remaining90°
positionsof the knob. This test may be combined with the test of 4.6.9.

4.6.12 r (n~ tes~. If this test is combined with the tests
specified in 4.6.9 and 4.6.10, the altimeter shall remain in pneumatic❑ode
until the data specified therein is recorded at the applicable pressure
setting. The master synchro shall then be set to its proper electrical
position correspondingto the altitude value specified in table I. The
barometric setting shall be set to 29.92 inches of ❑ercury or 1013.25millibars
(from either direction) and shall remain at this setting during the test.
Power shall be turned on, data recorded,and power turned off before proceeding
to the next pressure setting in 4.6.8. Scale errors in the power-onmode shall
not exceed the tolerances specified in table I. During this test, the pointer
and counters shall be observed for stability. Oscillationor dither, or
erratic motion exceeding one major graduation width shall be cause for
rejection.
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4.6.13 livsteresistest. Not more than 15 minutes after the altimeter has been
first subjected to the pressure correspondingto 80~000 feet as specified in
4.6,9, the pressure shall be increaseduntil the pr~>szurecorrespondingto the
first test point specified in table 111 is reached. The altimeter shall remain
at this pressure at least 1 minute, but not more than 5 minutes, before the
test reading is’taken. The pressure shall again be increased at the same rate
until the pressure correspondingto the second test point in table 111 is
reached. The altimeter shall remain at this pressure for at least 1 minu’te,
but not more than 5 minutes, before the test reading is taken. The pressure
shall again be increased at the same rate until zero,feet is reached and shall
remain at this pressure for at least,1 minute, but npt more than 5 minutes;
before the test reading is taken. The readings of tl~ealtimeter at the test
points shall not differ from the readings of the altimeter for the same test
points specified in 4.6.9 by more than the tolerance specified in table III.
All test readings shall also be within the tolerancesof table I. This.test

I
may be combined with the test specified in 4,.6.9.

4.6.14 StoD and .iumvfriction (Dneumatic) test. Thdilaltimeter shall be tested
in both ascending and descendingdirectionsfor frictiionat the test points
specified in table II with the internalvibrator in ~peration.

I
The altimeter

shall be subjected to a constant rate of decreasing and increasingpressures
equivalent to the rate of descent indicatedat the test points specifiedin
tableII’. The c’hangein reading of the pointer due t? ita stopping and jumping
or’hesitation that causes a lag at any point througho~tany part of a ~’
revolution of the 100-faot pointer, includingthe counter as it is turning;,‘
shall be recorded as friction and shall not exceed th~stolerancesspecifiedin
table II, column C.

I
This test shall be repeated with the internalvibrator’

inoperative. The stop and jump friction shall not exc:eedthe tolerances .~: ●specified in table 11, column D. ,.,

4.6.14.1 Upon stitisfac.torycompletionof the testing specified in 4.6.14, the
altimeter shall again be subjected to the vibrator
rate-of-changeof altitude shall be 20,000 fpm and
be inclined down 45° during ascent and inclined up
tolerance during this portion of the test shall be
the values listed in column C of table II.

op&ative test, except the
th{ face of the unit shall
45C~during descent. The ‘
inc~reasedby 50 feet”over

i

,.,
,!

4.6.15 Scale error at -350c (-310F) (Dneumatic) test.
I

For a period of not
less than 3 hours prior to this test, the altimeter shill not be subjected’to
any test involving operation at other than atmospheric pressure. The test
specified in 4.6.9 shall be repeated, except that durilogthis test and for a
period of 3 hours before the test, the altimeter shallbe at a temperatureof
-350 ~50c (-310 ~90F). The test points and scale erro]~ tolerancesshall be ‘as
specified in table I. The test specifiedin 4.6.11 shall also be conducted
while at this temperature,except the baro and controlknobs need not be
rotated. ,.

4.6.16 Scale”errorat -3~oc (-qIoF) (Dower-on) test. ,Fora period of not less
than 3 hours prior to this test, the altimeter shall n~
test involving’operationat other than atmospheric pres

“1specifiedin 4.6.12 ihal$ be repeated, except that durx
period of 3 hours before the test, the altimeter shall
-350 350c (-310 ~90F). The test points and scale error
specified in’table I.
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4.6.17 Scale error at+45 C)C(+ll~oF) (Rr@llllatic)test. For a period of not
less than 3 hours prior to this test, the altimeter shall not be subjected to
any test involving operation at other than atmospheric pressure. The test
specified in 4.6.9 shall be repeated, except that during this test and for a
period of 3 hours before the test, the altimeter shall be at a temperatureof
+450 t50c (+l130 t9°F). The test points and scale error tolerancesshall be as
specified in table I.

4.6.18 Scale error at 4%+ oc (+llqoF) (oower-on)test. For a period of not
less than 3 hours prior to this test, the altimeter s~all not be subjected to
any test involving operation at other than atmospheric pressure. The test
specified in 4.6.12 shall be repeated, except that during this test and for a
period of 3 hours before the test, the altimeter shall be at a temperatureof
+450 350c (+1130 39°F). The test points and scale error tolerancesshall be as
specified in table I.

4.6.lg Failure detecttiervQ motor damnlifier) test. The amplifier
shall be energized for power-on operation and set to zero altitude with both
pressure and electrical inputs. The relay (pins 7 and 10) shall be excited
with 28v dc in order to disable the motor (only the motor shall be disabled).
The pressure shall then be increased slowly. The pointer shall follow the
change in pressure as specified in 3.5.13. The pneumatic flag shall appear,
and the internal vibrator shall be energized between a 100- and 300-foot
displacementof the pointer. This procedure shall be repeated using decreasing
pressures. The test shall be conducted under the following conditions:

~=

115V, 400 Hz +25, +45, +71, -35, -54

108v, 380 HZ +71, -54

108v, 320 Hz +71, -54

121v, 320 HZ +71, -54

121V, 420 HZ +71, -54

121V, 48o HZ +71, -54

NOTE: This test ❑ay be conducted immediatelyafter the
scale error test at each specified temperature.

4.6.?9.1 During the test specified in 4.6.19, when the altimeter reverts to
the pneumaticmode, the internal vibrator shall start without the help of any
physical disturbances (i.e., external vibration, tapping, et cetera). The
pressure-altitudedisplay shall be as specified in 4.6.9 with allowances for
friction as specified in 4.6.10. The altimeter pointer shall follow any change
in pressure and shall operate as specified in 4.6.14 with the vibrator
inoperative. After the pointer is displaced as specified, the pneumatic flag
shall appear and the vibrator shall be activated as specified in 3.4.9.
Operation shall be as specified for pneumatic operation.

4.6.2o ~. With the altimeter in the pneumatic❑ode and

the barometric scale set to 29.92 inches of mercury or 1013.25millibars the
pressure shall be set so that the altimeter indicates 3,000 feet. The
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electrical,syn,ch,qoinput shall be set to 3,000 feel?. The.altimeter shall be
“energizedaridthe syncfiro.input shallbe adjusted t,othe values’in ’tiable‘VI.
The ’readingsof’the.,altimetershall be within the ~iolerances’specified. This
test “shall@e conducted at each of the power, temp~rature,and altitude
conditionsof table,VI. While the altimeter is indicating‘3,000‘feet‘inthe

I
pneumaticm,ode,the electrical synchroinput shall be rotated to an ‘a~gle
equivalentto 500 feet correction. The pointer shall not deviate from 3~000
feet by more than 10 feet at +710C, +450C and ~250c\. The pointer shall,not
deviate from 3,000 feet by more than 20 fee$ at temiperaturesof’-35OC and,
below. During qualificationand sampling testing, the following tests shall be
conducted:

I
a. The 2,00,0-footaltitude deviation shall be estat>lishedat the 3jOO0-foot
‘testaltitudewith the temperatureat 71°C (160°F) &d with Standard power
input. This deviation shall be maintained for 1 ho& and shall meet the “
tolerancespecified in table VI for room temperatur{l

b. At ‘+~5°C (+1.13°F)each deviation specified in table VI shal~ be held ,for
15 minutes prior to taking a reading

,-,, ,.
,, ;,.,

I c. ~itihthe altimeter in the pneumaticmode and the barometric scale set at”,.,
29.92,inches of mercury or 1013.25millibars the pre~sure shall be so that the
altimeter indicates 3,000 feet. The electrical synchro input shall be’se$~’to
the alt,itudekdeviationvalues specified in table VI., At each test”’pbiri~,,~~e

‘“’-control’switchshall be placed in the elect position~ The altimeter’indication

Ishall change to the electricalsynchro input setting within the tolerances
specified in table VI. This test,shall be conducted,ateach power,
temperature,and altitude conditionspecified in tab~e VI.

o

4.6.2I Scale error at -540C (-fjIjOF)(Dower-onand ~]neumatic) test.’ For a
period of not less than 3 hours prior to this test, t~healtimeter shall not
have been subjected to any testing involvingoperation at,other than
atmospheric pressure. The altimeter,in pneumaticmode, shall be tested as
specified with 4,6.9, except that during the test and for a period of 3 hours
before the test, the altimeter shall be at a temperat‘iureof -54° 25°C (-65°
t9°F). After data is recorded at each applicable tes(tstation in table I, the
master synchro shall be set to its electricalpositio~ correspondingto the
altitude value. Power shall be turned on, the data r~~corded,and the power
turned off before proceeding to the next pressure set~ing. Checks for proper
operation of the lighting system, the baroset knob
be made.

, aqd the control,lever shall

I
4.6.22 Scale error at 710c (1600F) (Dower-on and nneu

I,m .
) testi. The test

specified in 4.6.21 shall be conducted
71° 25°C (160° 29°F).

, except that thjetemperatureshall be,,
,,

,,, I ,,

1 ‘“,,,
,. ‘,‘.

,,,
.,,, ,.: ;

I ,:
,. ,...
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Altituae
Oeviation

(Feet)

o

:500

~looo

21Soo

~2000

:2500

:3000

:3500

0 c) ●

.

TABLE VI. ~.

ROOzn,+4S”C, -35°C
1lSV,400 Hz

Tolerances(Ft)

3000
Test
Point

20

2s

30

35

40

30,000
Test
Point

20

2s

30

3s

40

4s

50

so

+71QC, -s4y
108\’, 380 Hz; 121V,420HZ

Tolerances(Ft)

3000TestPoint

40

4s

50

Ss

60

+7)OC, -S.4DC iI08V,320 Hz; 121V,48CHZ

Tolerances (Ft)
I

3000 Test Point

I

40

45

50

55

60
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4.6.23 Vibration error (m eumatic) test. The altimeter shall be mounted on
the vibration stand in its normal operating position and secured by flange
screws in the same position as on an aircraft panel. The altimeter shall be
subjected to vibration with an amplitudebetween 0.003 and 0.005 inch at
frequenciesfrom 500 to 3,000 cpm so that any point ~>nthe altimeter case will
describe a circular path of the amplitude stated inc~~inedat an angle of 45° to
the horizontal and dial planes. The natural frequen{:yof’the altimeter shall
not occur in this frequency range. While the altimeter is being vibrated, the
maximum amplitude of the pointer oscillationshall n&t exceed 20 feet and the
pointer variation from its originalposition shall n&t exceed 20 feet. The
test shall be conducted with the pointer at the O- and 500-foot positionsat
approximatelysea level and 40,000-footaltitudes.

* 4.6.24 Vibration error (wower-on) tes<. Following the test specified in
4.6.23, the altimeter shall be connected electricall~fas in 4.6.12 and while
energized, shall be subjected to the vibration test /]fMIL-STD-81O,curve B of
figure 514.2-2. While the altimeter is being vibrat&d, the maximum amplitude
of pointer oscillation shall not exceed t25 feet and the pointer variation from
its original positihn shall not exceed 315 feet. Thq lighting system shall be
checked for proper operation during this test. The ~)arometricpotentiometer
shall be excited with 30 volts, set at 29.92 inches ~~fmercury or 1013.25
millibars, and the output recorded before, during, a~~dafter vibration. The
barometric potentiometeroutput shall not change by ~~orethan 0.1 volt when
measured with a recording device which has a frequenqy response greater than
1 Hz. The potentiometeroutput shall not fluctuated
measured with a recording device which has a frequen~
100 KHz.

I

NOTE: The barometric setting potentiometeris not id

4.6.25 Response teat. The altimeter in the power-or
electricallyto a synchro transmitterwhich shall be
a rate of 80,000 fpm. The pressure shall be adjusted
the same indicationand rate. For increasingand dec
altimeter shall not revert to pneumatic,and when the
abrupt stop, the altimeter shall stop at the appropri
within 2 seconds. The stops of the transmittingsync
70,000 feet. A test shall be conducted to show compl
3.5.12.

4.6.26 ~neumatic failsafe test. The altimeter in th
connected electricallyto a synchro transmitterwhich
driven at a rate of 80,000 fpm. The altimeter shall
elect mode and both the electricaland pneumaticmode
5,000-footaltitude. The pressure shall be held cons
transmitteris driven toward an increasingaltitude d
80,000fpm, until the monitor circuit trips the altin
mode. The pneumatic flag shall appear when the instr
pneumatic”mode. Upon completionof the test, the alt
zero by means of the zero setting system. The correc
25 feet. The altimeter shall then be tested for seal
4.6.9 and 4.6.12 within 15 to 30 minutes after it ret
conditionsand snail meet the tole~ancesspecified in

I
then be repeated in a decreasingdirectionwhich shal
30,000-footaltitude.
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power-on mode shall be
shall be capable of being
hen be placed in the
Ishall be set at the
ant while the synchro
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ion shall be limited to
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rns to ambient pressure
table I. This test shall
also be performedat a

@



. ,.

n MIL-A-83419C(USAF)

w 4.6.27 ~. The altimeter shall be checked for
insulationresistance by testing from the terminals indicated to ground at the
potentialsindicated for no more than 30 seconds. The maximum voltage shall be
raised from zero by rheostat control. Switching to the voltage from zero shall
not be permitted.

2, 3, 8, 15, 17 500V 60 HZ
18, 19, 20, 21, 22, 23, 24

4.6.28 ~. The altimeter shall be tested in
accordance with MIL-STD-462 to determ.tnecompliance with the electromagnetic
interferencerequirementsof MIL-STD-461.The following test methods shall
apply: CE03, CE04, CSO1, CS02, CS06, RE02, RS02, and RS03. There shall be no
deviations from MIL-STD-461 limits for switching transients. During
measurementof emissions, the altimetershall be dynamicallyoperated.
Emission measurements shall include the interference produced during operation
of the control lever and baroset knob. Susceptibility tests shall be performed
with the altimeter displaying a static nonzero reading.

O
,,

4.6.29 ~. The altimeter,not operating, shall be rotated
in a vertical plane about a short bar magnetic compass with the nearest part of
the altimeter 8 inches from the magneticallyEast or West of the center of the
compass. Starting directly under the compass, the altimeter shall be held in
positionsOo, 450, 900, 1350, 1800, 2250, 2700, and 3150 from the initial
position. At each of these positions,the altimeter shall be rotated about on

its own horizontal axis until It is in the normal upright position. The
horizontalmagnetic field intensityshall be 0.17 to 0.19 oersted. With the
altimeter at any specified position,the compass deflection shall not exceed
10. This test shall be repeated with the altimeter operating at rated voltage.

4.6.30 ~. The altimeter,connected electrically,shall
be tested for accuracy at all test points of table I from O to 10,000 feet at
power conditionsof 115V-400Hz, 108V-32OHz, 108v-38O Hz, 121V-320Hz, 121V-
420 Hz, and 121V-480Hz. The change in reading from that obtained at normal
power (115V-400Hz) shall not exceed 20 feet.

4.6.31 ~. The altimeter shall be tested to determine
compliance with 3.4.11.1 and 3.4.11.2.

4.6.32 J&@J.nf?test&. Lighting tests shall be conducted in accordancewith
MIL-L-25467 and MIL-L-27160.

4.6.33 J7mmati Uitv tealxib . Compatibilitytests as required to demonstrate
compliance with 3.4.24 shall be conducted in accordance with the applicable
document for the equipment specified herein. (See 6.2 and 6.2.1.)

4.6.34 ~. The altimeter shall be subjected to the following
tests conducted in accordance with the specified methods and proceduresof
MIL-STD-81O. Upon completion of each test, the altimeter shall ❑eet the tests
specified in 4.6.9, 4.6.10, 4.6.11, 4.6.12, 4.6.14, 4.6.19, and 4.6.20 for room
temperature. Khen ext?rnal connectionsare required to simulate installed
conditions, they shall consist of standard AN- or MS- fittingsand at least
10 feet of l/4-inchcopper tubing coiled and so arranged as to allow drainage
of condensed vapors. They shall be attached to the static pressureport of the
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altimeter During all’environments’ltests,(excludingnonoperatingenviron-
ments), the lighting Circuft’sshall b.eenergized anl$checked.for proper
operation. ,’. /

4.6.34.1 High temoeraure exwosure test. The high ~emperatureexposure test
shall be conducted in accordancewith Method 501.1, procedure I.

. .
4.6.34.2 LOW tem~eratureexDosure test. The low ternperatureexposure test ~
shall be conducted in accordancewith Method 502.1, procedure I.

4.6.34.3 ~ibration failure test. The vibration failure test shall be
conducted in accordancewith Method 514.2, proceduri:I, figure 514.2-2,curve B
at frequenciesfrom 5 to 500 Hz. ,,,

4.6.34.4 Acceleration tests. The accelerationtes;,sshall,be performed in
accordance with Method 513,2, proceduresI and II, except where noted herein.

,,., ,,

,4.6:34.4.1 Structural test. The altimeter shall be~subjected to acceleration
“ofthe magnitudes in directions“specifiedin 3.5(i) and in accordancewith ~
Method 513,2, procedure I. The test time duration in each direction shall be
at least 1 minute followingcentrifuge stabilization,.,, ‘.,.,’”

,.. ,. I ,,,

4:6,:3N.4.2t)Derational test. The altimeteroperati~g in electricalmode shall
be subjected to accelerationof the magnitudes and directions specified in
3..5(i),and inaccordance with Method 513.2, procedu~~eII. This test shall be
repeated for each of the followingaltitudes.

..”,
a. Ambient pressure altitude

i.
,.,,

‘“

..,,

b. Approximately5,000 feet (24.896inches Hg)

c. Approximately25,000 feet (11.103 inches Hg). :

4.6.34.4.3 Readings shall be taken prior to and duri:ngacceleration. The
.“.”

change in reading shall not exceed the values of tab~,eVII. Readings shall be
taken after the test and shall not deviate from the ~nitial reading by more
than 10 feet.

TABLE VII. \Operationalaccelerationtolerances.
,.

Direction and g level

Fore 2g

Aft 6g

up 9g

:Down 3g

Lateral ‘4g
,,

0 Ft Alt.

20

30

40

20

30

II
u

5K Ft

30

40

50

30

40

4.6.34;5 HumidiLv’test. The altimeter shall be subj
in accordancewith Method 507.1, procedure I, It sha

,,,.:,,
., ..,.

46

lt. 25K Ft Alt.

40 “

60

80

40

60,

~ted to a humidity test ,
1 be thoroughlyexamined

I

I
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not sooner than 48 hours after completionof this test and there shall be no
evidence Of internal or external corrosionor deteriorationthat uould affect
subsequentoperation of the altimeter.

4.6.34.6 Salt foE test. The salt fog test shall be conducted in accordance
with Method 509.1, procedure I. There shall be no corrosion or damage as a
result of this test that would affect subsequentoperation of the altimeter.

4.6.34.7 RLMUJX&. The dust test shall be conducted in accordancewith
Method 510.1, procedure I.

4.6.34.8 Wck tes&. The shock test shall be performed in accordancewith
Method 516.2, procedures I and III, figure 516.2-2, amplitude (a), time
duration (c).

4.6.34.9 EW.rU?ustest. The altimeter shall be subjected to a fungus test in
accordancewith Method 508.1, procedure I after which it shall be thoroughly
examined. There shall be no evidence of fungus Srowth.

4.6.35 Over_ure tesk. The altimetershall be subjected to a pressure of
35 inches Hg absolute with the baroset at 29.92 inches of mercuryor 1013.25
❑illibars. The pressure applicationshall not damage any part of the altimeter
or cause a permanent zero or calibrationshift that results in the altimeter
failing specificationrequirements.

4.6.36 Llnf&Dres.siureteak. The altimeter shall be subjected to a pressure
equivalent to an altitude of 100,000 feet. The vacuum applicationshall not
damage any part of the altimeteror cause a permanent zero or calibrationshift
that results in the altimeter failing specificationrequirements.

4.6.37 ~GQLuu,t.wka. The testing specifiedin
4.6.14 only shall be conducted at the followingpositions:

a. 9oo rotation from normal about the longitudinalaxis, and then 450 rotation
counterclockwise

b. 90° rotation counterclockwisefrom normal about the longitudinalaxis, and
then 450 rotation clockwise.

4.6.38 ~. Upon completionof all environmentaltests, the
altimeter shall be subjected to the room temperature tests specified in 4.5.1.
The altimeter shall then be disassembledand thoroughlyexamined to determine
compliance with 3.3.1 through 3.3.6.1, 3.14, 3.1s.2, and 3.18. In addition,
there shall be no evidence of corrosion,deteriorationof any externalor
internal component, or accumulationof any foreign material which would
adversely affect performanceor most probably induce a ❑alfunctionof the
altimeter.

4.6.3g Shelf life test. The altimeter shall be placed in storage for a period
of not less than 30 days. During a 30-day period, the altimeter shall remain
as dormant as practical. The mechanism shall not be exercised other than that
caused by normal atmospheric pressurevariation. The temperatureshall remain
constant; however, nozz?alroom temperaturevariations will be permitted. At
the end of the 30-day period, the altimeter shall meet the individualtests.
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The,scale error tolerancesshall.be as speci~ied in ~able I, and the readings
o

shall not vary from the’original (PNEU) scale e“rror”,readingsby more t.ha:pthe
values specified in table VIII. .,

TABLE VIII. Scale error varia~~. ,,
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Standard Altitude
(Feet]

o

2,000

6,000

10,000

20,000

30,000

50,000

Scale Error
Variation ‘Tolerances

(Fe~t)

1~j

,1
20

31)

40

1’
63

1’ ~
Iodl

1“
140:‘
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4.6.4o Maint-bilitv demonstrationtest. A maintainabilitydemonstration :~
test shall,be conducted in accordancewith MIL-STD-471 to show cornpl.ia;c,e:;i,t;:.
the specifiedrequirementsof 3.4.13. This test may b,econducted in ,.
conjunctionwith the test.specified in 4.6.38.

e
4.6.41 Reliabi.litvteSt. The altimetershall be subjected tq a r,eliabili,ty
test in accordance with MIL-STD-781,test level.F, except as modified herein,> I
which shall demonstrate a contract specifiedMTBF of 2’,000hours by test plan
III in qualificationtesting and test plan IV in production testing. The peak
vibration accelerationlevel shall be .6g t.lg. Each kltimeter input shall be :
electricallyand pneumaticallycycled. A cycle shall ~consistof operation from
minimum to maximum altitude and return to minimum within approximately15
minutes. A minimum of 3 cycles per hour shall be perf~~rmed.The electrical,,,
input shall differ from the pressure input by at least 1,000 feet during
cycling. Period B of MIL-STD-781 shall be approximate~l.y4 hours duration.
During the cooling period, the power shall be turned off and the altitude
inputs returned to sea level. The vibrator shall operate during this cooling
period which shall.be at least 2’hours duration. Each124-hourperiod, the
baroset knob shall be rotated once throughoutthe comp~leterange and the ,
control lever shall be exercised 10 times throughout the full excursion. In
case of malfunction, the malfunction shall be recorded],the te,stinterrupted
while repairs are made, and the test then continued frijmthe point of
interruption. At approximately200-hour intervalsand at the conclusionof
this test, the altimeter shall be subjectedto the tes~.sspecified in 4.6.2,
4.6.3, 4.6.6, 4.6.7, 4.6.9, 4.6.1o, 4.6.11, 4.6.12, 4.6.14, 4.6.19, and 4.6:20
at room temperature. If recalibration,adjustmentor ~’epairis required to t
pass any test, a failure shall be charged against this ,test. Out-of-tolerance
conditionsin,the pneumatic mode will be permitted to ~he extent of 25 feet-per
250 hours, if rezeroing by use of the baroset system cc:rrectsthe condition.
Time accruedduring electricaloperationof the altime~er in previous tests may
be used as part of the time required by this test, if alpprovedby the procuring
activity. This test may be interruptedfor normal weekend shutdown.
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u Accept-rejectcriteria shall be in accordancewith MIL-STD-781,test plan III
for qualificationtesting and test plan IV for production testing (see
4.5.2.3). The altimeter will have failed the test if five or more failures
occur.

4.6.41.1 EeVitv tes&. Unless otherwise specified (see 6.2), two of the
reliability test samples shall be continued under test until 3,000 hours of
testing has accrued on each altimeter. If pattern failures do not occur prior
to terminationof the test, the altimeter shall have passed the test.

4.6.42 J.madj.~tesk. The altimeter shall be placed in the pneumatic❑ode and
shall be stabilizedat approximatelyO feet (29.921 inches Hg) where the
pointer is set to zero error. While the external transmittersynchro is
rotated through 3600 twice, the altimetershall be observed for induced errors.
The maximum error at O feet shall be 25 feet. The test shall be repeated with
a pneumatic input approximately50 K feet (3.425 inches Hg). The maximum error
shall be 50 feet.

O,,,( “

o:,::4
,,,::

4.6.43 J3arometricscale rezer~ test. The altimeter pointer shall be adjusted
to read O feet with a pneumatic input of 29.9213 inch Hg input and the baro
counter set to 29.92 inches of ❑ercury or 1013.25millibars. The zero setting
knob shall be unlocked and placed in the extended position to allow adjustment
of the relative setting of the pointer and barometricsetting scale counter.
The zero setting adjustment shall be varied to displace the pointer by 140 feet
in the positive direction. The zero setting knob shall be relocked and the
barometricsetting knob shall be set to each value of table V, column I to
verify that the barometric setting range is maintained. The test shall then be
repeated with a zero setting adjustmentwhich displaces the pointer 140 feet in
the negative direction from O. At the completionof the test the pointer shall
be rezeroed with a pneumatic input of 29.9213 and the baro counter reading
29.92 inches of mercury or 1013.25millibarsand the rezero mechanism shall be
locked.

4.7 . The packagin~, packing, and marking shall be
inspected for conformance to section 5.

5. PACKAGING

5.1 J2E&W@Ji . The altimeter shall be packaged in accordance
with MIL-STD-794,level A or C as specified in the contract or order. For
level A packaging, the method of preservationshall be in accordancewith
MIL-P-116, Method 1A-5 without preservationcompound, using reusable metal
containers.

5.2 &QJLQII. The altimeter shall be packed in accordancewith MIL-STD-794,
level A, B, or C, as specified in the contract or order.

5.3 MI@&ng. The interior and exteriorcontainers shall be marked as
specified in MIL-STD-794with the followingprecautionarymarkings appearing
conspicuouslyon two opposite sides of each interior package and each shipping
container:

FRAGILE - DELICATE INSTRUMENTSHANDLE WITH CARE.
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6. NOTES ~~ .“ :
..

6.1 Intended use. The>AAU-’19B/A,AAU-34/A,and AAU
intended for use with air-data and altitude computer
and MIL-C-38240 in supplying an.indicationof,static
altitude in the power on mode.

,,.:,. ,’.

6.2 OrderinQ data. Procurement documents should sp{cify the following:

a. Title, number, and date of this specification.
,,,

b. Type of indicator (see”l.2)

c. When sampling plan”B and C testsare not to be conhucted (see 4.5.2.2 and
4.5.2.3)

d. Compatibilitytest requirements (see 4.6.33)

1’e. .When.longevity is not to be conducted (see 4.6.41,1) .,

f.: Lev,elsof packaging and packing required.

! “ ~~

,..,
,.-, .~

6.2.1 Government-1oaned Drot)ertv.
..,.,,

Within 60 days of receipt of contract.,t~e,;
contractorwill inform the procuringactivity of the d;ateon which a TTU-.229/E:
test set and a CPU-46/A or CPU-66/A computer will be ~equired. ,...

6.”3 Q&a.. Data generated by this document is not deliverable unless specified,,.
,,..

on the”Contract Data RequirementsList (DD Form 1423) referencingthe . .
aappropriate data item descriptionin the military depaktmentsf AuthorizedData:

Liit iADL).

a. Data for

b. A record
specified in

c. A safety

The data produced by this specificationis as follows:

approval for nonstandardparts (see 3.2.1)
,.’

of events during correctivemaintenance t{~skdemonstrationas ,,
3.4.13.1.1

hazard analysis (see 3.4.13.2.1)
i

d. Test report.in accordancewith MIL-STD-831 (see 4.~1.2).

6.4 Qualification. With respect to products requiring qualification awards
will be made only for products which are at the time s~;tfor opening of bids,
qualified for inclusion in the applicableQualified Products List whether or
not such products have actually been so listed by that date. The attentionof
suppliers is called to this requirement,and manufactureers are urged,to arrange
to have the products that they propose to offer to the Federal Government
tested for qualificationin order that they may be elii
contracts or orders for the products covered by this s~(
activity responsible for the QualifiedProducts List is
Systems Division, Attn: ASD/ENAID,Wright-PattersonAiri

6.5 Identificationof chan~ . The margins of this spl
with an asterisk to indicate where changes (additions,I
ti.ons , deletions) from the previous issue were made. T:
convenienceonly and the Governmentassumes no liabilit,
inaccuraciesin these notations. Bidders and contracto:
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requirementsof this document based on the entire content
of the marginal notationsand relationship to the last previous
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STAIUDARDIZAT!ON DOCUMENT IMPROVEMENT PROPOSAL

fNf3TFtUCTiONS:l’hiaformi~providedtoaolicilbeneficialcommen~ which may improve thm document and

I enhance iti use. DoD contractor, government activities, manufacturers, vendora, or other prospective users of
the document are invited to submit comments to the government. Foldon Iinea on reverse side, staple in corner,
and send @ preparing activity. ALQCh my Petiinent data which may be of use in improving this document. If

: there are additional papers, attach to form and place both in an enve!ope addressed to preparing activity. A
h response will be provided to ;he submitter. when name and address is Drovided. within 30 days indicatin~ that

the1426vraare~ived and when any app~priate action on it will be &mple~.
NOTE: ‘l’his form shal] not be used to submit requests for waivers, devtitiom or clarification of specification
requirements on current Contracti. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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❑ H= ANY PART OF THE OOCUMENT CREATEO PROBLEMS OFI REQUIRED INTERPRETATION IN PROCUREMENT
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A.

e.

c.

Q 1S ANY PART OF IT TOO RtGIo. RESTRICTtVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

GIVE PARAGRAPH NuMBER AND WOROtNG
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RECOMMENOEO WORDING CHANGE

REASON FOR RECOMMENOEO CHANGE(S)
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