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

MILITARY SPECIFICATION

ALTIMETER, SERVO CONTROLLED, AUTOMATIC
PRESSURE STANDBY

This specification is approved for use by the Department
of the Air Porce, and is available for use by all
Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers servo-controlled altimeters with

counter-drum-pointer display featuring pneumatic standby and an electrical
output of barosetting.

* 1.2 (Classification. Altimeters covered by this specification shall be of the
following types, as specified (see 6.2).

AAU-19B/A Barometric setting output device removed, indicator face is
in increments of 50 feet, PNEU position identified as STBY,
and ELECT position identified as RESET.

AAU-3U/A Barometric Counter display is in units of Inches of Mercury
AAU-3T/A Barometric Counter 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. References made
herein to barometric setting in units of inches of Mercury apply to the
AAU-34/A and AAU-19B/A while units of millibars apply to the AAU-37/4.

2. APPLICABLE DOCUMENTS

% 2.1 Issues of documents. The following documents, of the issuve in effect on
date of invitation for bids or request for proposal, form a part of this
specification to the extent specified herein:

SPECIFICATIONS

FEDERAL

QQ-P-416 Plating, Cadmium (Electrodeposited)

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: ASD/ENESS, Wright-Patterson AFB, OH 45433 by using
the self-addressed Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this document or by letter.

FSC 6610
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MILITARY

MIL-P-116 ",

MIL~E-5400
MIL-C-5541
MIL~S-7T742

MIL-A-8625
MIL-C-14806

MIL-P-21563
MIL-L-25467

MIL-L-27160
MIL-E-27497

MIL-C-27889
MIL-C=38240

MILfC-83723v

DOD AIMS

,ﬂ65—852(1)

. STANDARDS

FEDERAL
FED-STD-595
MILITARY

MIL-STD-100
MIL-STD-105

MIL-STD-130 ¢

MIL-STD-143

MIL-STD-U54
MIL-STD-461

MIL-STD-462
MIL-STD-470
MIL-STD-471
MIL~-STD-704
MIL-STD-T49

MIL-STD-781

MIL-STD-785

MIL-STD-794
MIL~-STD-810
MIL-STD-831
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MIL-STD-859 Standard Calibration Table for Aeronautical Pressure Measuring
Equipment

MIL-STD-882 System Safety Program Requirements

MS24266 Connector, Plug, Electrical Straight, Miniature

MS28105 Window, Dial - Aircraft Instrument Cover, GClass

MS33556 Case, fircraft Instrument, 3-1/4 Inch Size, Standard Dimensions
for

MS33558 Numerals and Letters, &Aircraft Instrument Dial, Standard Form of

MS33649 Bosses, Fluid Connection - Internal Straight Thread

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

3. REQUIREMENTS

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

3.2 S I n ) Standards and specifications
for necessary commoditleQ and °ervices not epecifled herein shall be selected
in accordance with MIL-STD-143.

3.2.1 Nonstandard parts. Standard MS- and AN- parts shall be used where they
suit the purpose. Y%hen 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 Microelectronic devigces. Microelectronic devices shall be in accordance
with requirement 64 of MIL-STD-USY,

3.3 Materials

3.3.1 n n ials. Nonmagnetic materials shall be used for all
parts of the altimeter, except where magnetic materials are essential.

3.3.2 Toxic and corrosive fumes. 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 treatmept. When materials are used in the construction of
the altimeter that are subject to deterioration when exposed to climatic and
environmental conditions likely to occur during service usage, they shall be
protected against such deterioration in a manner that will in no way prevent
compliance with the performance requirements of 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% Fungusproof materials. 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.
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, '3.3.5 Metals. Metals shall be of the corrosion-resis

suitably protected to resist corrosion during the neornm
altimeter.

3.3.5.1 Dissimilar metals. Unless protected against
“'means of a protective coating or hermetic sealing, in{
‘dissimilar metals shall be avoided. Dissimilar metals
requirement 16 of MIL-STD=45%4,

3.3.6 Nonferrous materials. Nonferrous materials sh%
of the altlmeter, except where ferrous materials are €

3.3.6.17 Protection of nonferrogs materials. Nonferrc
within hermetically sealed enclosures shall be conside
from corrosion. Requirements specified for fung1c1daﬂ
treatment and anodizing of aluminum alloy parts will A

parts within hermetlcally sealed enclosures.

3.3.7 Recycled material. Recycled and recovered raw
to the maximum extent possible in lieu of virgin raw n
materials do not jeopardize the intended use and fully
requirements. Materials used shall be free from defec
affect the performance or maintainability of individua
overall assembly. Materials not specified herein shal
used for the intended purpose in commercial practices.
be interpreted to mean that the use of used or rebuilt
.allowed.

3.4 Design and construction

3.4.1 Case
figure 1.

The size and configuration of the case s
The case shall congist of a body and bezel.

3.4.1.1 Body. The body of the case shall be made
metal, shall be uniform in texture, and shall have
durable black finish. The mounting flange. portion

lusterless black finish. The rear surfaces of the two

tant type, unless
al serv1ce life of the

electrolytic corrosion by

imate contact of
are defined in

.ll be used for all partQ

ssentlal

us materials contained
red suitably protected

and corrosion protective
ot be applicable for

materials should be used

ts which would adversely
1l components or the -

1 be of the same quality
None of the above shall
products will be '

|
jall be as shown on

of nonferrous low-density
a smooth surface with a
of the body shall have a

1upper mounting flanges

of the bezel shall be free of paint -and shall be treated with a conductive
finish to allow for grounding to the aircraft instrument panel.

3.4.1.2 Bezel. The bezel of the case shall be made o
metal and:.shall have a durable black finish. The beze
by means of screws properly secured by lockwashers or
design approved by the procuring activity.

f nonferrous low-density
1 shall be held:in place
similar devices of a

& shall conform to

3.4.2° Cover glass and lighting wedge. The cover glas
MS28105. - It shall be properly sealed and shall be replaceable by removing the
bezel. If the cover glass is used as part of the lighting system, a glass may

be used that deviates from the glass specified herein

qo the extent required

for the lighting function, provided it does not interfere with the readability

aterials as long as these.
comply with all contract‘

of the instrument. All reflecting glass surfaces shall be provided with a
reflection-reducing coating in accordance with MIL—C-1m806. The distance from
the dial to the cover glass shall be as small as practicable and shall not,
-exceed 0.156 inch. o ’

L
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STATIC CONNEGTION N
il ACCORDARCGE WITH :
MS33649-6

CASE PER 1533555
EXCEPT AS SHOWN

ELECTRICAL RECEPTACLE
IN ACCORDANCE WITH
MIL-C-83723 SERIES
AND SHALL MATE WITH
MS 24266-RI6T-24SN

DIMERNSIONS IN 1NCHES, UNLESS OTHERWISE SPECIFIED,
TOLERANCES: FRACTION *1/64 ]
CECIMALS 4 .016 NOTE.! A BOSS MAY BE USED
- IN AREA OF CONNECTORS
WITH PRIOR AlPPROVAL OF
PROCURING ACTIVITY

FIGURE 1. (Case.
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5V, WHITE )

LIGHTING | ©

LIGHTING | g5

COMMON

5V, RED

LIGHTING

ELECTRICAL RECEPTACLE IN ACCORDANCE WITH WIL»C—83723 SERIES N1

FIGURE 2. Lighting circuits .

6
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3.4.3 Integral lishting. The altimeter shall be integrally lighted with both
red and white lighting circuits as shown on figure 2. The red lighting shall
be in accordance with MIL-L-25467, and the white lighting shall be in
accordance with MIL-L-27160. Lighting shall operate on 5V ac or de. Lighting
acceptability of production altimeters shall be based upon visual comparison
with a prime standard. Prior to fabrication, the method of lighting shall be
approved by the procuring activity.

3.4.3.1 Prime standard. The prime standard lighting reference shall be
prepared as specified herein. A minimum 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 brightness and color measurements shall
be approved by the procuring activity. The standard shall be checked at least
every 100 hours of operation to determine any change in brightness and color.
The results of this check shall be submitted to the procuring activity for
approval.

3.4.4 Static connection. 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 monel) 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 acceptable material and design. Each plug shall
incorporate a vent consisting of a hole 0.063 #0.016 inch in diameter.

3.4.5 Electrical connector. 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 Servo system. The servo system shall contain a servo motor, synchro,
transistor amplifier, transistor failure detection circuit, and failure warning
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 Case grounding. The case shall be internally grounded to pin 14. The
electrical system in the altimeter shall not be grounded.

3.4.8 Power common leads. The 28V de and 115V ac power common leads shall be
connected together. The SV lighting common shall not be connected to the
28V dec and 115V ac common leads.

3.4.9 Internal vibrator. An internal vibrator system shall be incorporated
into the altimeter which will effectively decrease the friction in the
mechanism. The vibrator shall be self-starting upon being energized by monitor
action or control knob operation and shall start without tapping or other
external assistance. The vibration units shall be capable of running,
starting, and producing 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. The vibrator circuit shall be of
such design that the vibrator will operate only when the altimeter is in the
pneumatic mode of operation. WYhen used to revert the instrument to pneumatic
operation, the monitor circuit and control level shall activate the vibrator
circuit.
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7 NOTES:

1. The altimeter shall be copoble o‘ bomg
" 1esetlelsciricatly and remotely by opplying
H5V|- 400 Hz high to pin 13 ond commen
10 pin 3. (For Test Pwpous Only)-:
2. When [28Dc is appliad to pins 7 and 10

pawset shall be removod from the fixad . S

winding of the servoed motor doochvolm. .

the motor. when the altimetye u fonnoc'od S

to onoir data computer wit et
capabiility 8V DC must be npplnod during
seHl test opplication.

3. 5V willl be opplied 10 pin & los exciting
whitei lighting or 10 pin 4 for auciting red
lighting. Pin 5 shall be commen for ho!l\
red ond white lighting.

4. Used for 1ot only.

3. Aircrahr 28Ydc power supplied 1o
pins .Kl £ 21 for oporation of internal
wibrofor. Pin 20 sholl be high side of
”"' 8v, and 118Vag powes commons

& :::II ::l‘:o unnncud 10 1he cose. The
28Vidc ond 11BVes power commoa ieods
aholl bo connaciod togother.

Spere gins ~ 1, 8,12, 8.

7. The porentiometer shown connected Lo
plns|22, 23, and 24 s not contalned
In the AAU-19B/A altimeter.

System interwiring diagram.
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FIGURE 6.

Al- resentation.
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* 3.4.10.7.1 Ppeumatic C or_AAU f =
indicated by STBY in block letters on a red background shall be provided to‘,-
indicate when the instrument reverts to mechanical operation. The flag shall ._

MIL-A-83419C(USAF) .

® 3.4.10 Display. The display shall consist of a counter-drum—p01nter for |
altitvde, a counter for the barometric setting,  and a pneumatic flag for
indication of operation in .the power-off mode. The display for the BAU- 3H/A
altimeter shall be as shown on figures 4 and 5. For the AAU-37/A,. the display
shall be as shown on figures 6 and 7. ‘The display for the AAU-19B/A ghall .be
as shown on flgures 10 and 11. The location and size of display information,
not otherwise specified herein, shall be approved by the procurlng activity.

3.4.10.1 Ppeumatic ipdication. A failure warning flag 1ndicated by PNEU i
block letters on a yellow background shall be provided to indicate when the N
instrument reverts to mechanical operation. The flag shall’ be hidden when the.
instrument is set to electrical operation. - '

' T .-

A fallure warning flag

be hidden when the instrument is reset to electrical operation. ’ -,

3.4.10.2 Pointer adjustment. The pointer shall be firmly attached to the

mechanisms, but shall be readily adjustable. v s

.

3.4.10.3 Pointer and counter relationship. The pointer shall indicate

readings in feet with reference to a single circular uniform graduated scale‘.,i

making one revolution for each 1,000 feet of altitide.. The pointer shall be °
positively geared to the drum so that as the pointer moves clockwise
(increasing altitude), the drum will rotate for increasing numbers 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 w111
index one digit as the drum moves through the 9 to 0 position in either

direction. During the long period between 0 and 9, the first counter shali be.:

locked in position. Each digit on the first counter nearest the drum shall
represent 1,000-foot intervals. 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 0 and 9 of the first counter, the second counter‘

shall be locked in position. Each digit of the second counter shall represent
10,000-foot levels. The combined readings of the counters and drum shall
indicate the pressure altitude in thousands and hundreds of feet. The po;nter

shall act as a vernier of the hundreds drum as well as being an indication of,;i

trend information. With the pointer on the zero graduation, the zero numeral
of the hundreds drum shall be centered within one-half the line thickness of
the fixed zeros. The center hub of the pointer shall not in any position .
obscure the indication of the drum or the fixed zero digit in the tens place.
The tip of the pointer shall overlap one-fifth of the shortest graduation on
the dial within the tolerance of *0.016 inch.

3.4.11 Electrical power o e

3.4.11.1 Seryvo power. The altimeter shall be designed to operate from a )
115-V, 400-Hz single-phase power supply in accordance with MIL-STD- 704, except

that the frequency range shall be from 320 to 480 Hz. The altimeter ehell not . .

require more than 25 va for normal operation. -
3.4.11.2 Yyibrator power. The internal vibrator shall be designéed to meet the
power requirements of MIL-STD-704, category B, as specified for 28-V de power.
The current shall not exceed 90 milliamperes. .

. -
PEEN
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3.4.12 Reliability program' The contractor shall establlsh a“ rellablllty

assurance program 1n accordance with. appllcable featur%s of MIL-STD 785

3% H 12 1 eliagllitz The altlmeter shall have a- contract spe01f1ed -mearn-
time—between—fallures (MTEF) of 2 000 hours; tested as spe01f1ed AR N 6 h :

3.4, 12 1 1 Longev1ty ' The altlmeter shall be de51gnei for a useful llfe ”d »

(longev1ty) of 3 000 hours.

3.44 13

considered in the design of the altimeter:

a. Minimiéatidn_of complexity offmaintenance‘tasks‘(fcr example:
adjustments, “inspections; et cetera) by maximum use ofisimple: design: whlch“
induces optimum 1nterchangeab111ty and use of standardized equipmenit or =%

commer01a1 1tems ’

b.  Optimum acces51b111ty in all systems, equ1pments, andacomponenteArequiringf}

malntenance, 1nspect10ns, removal or replacement
3.4, 13 1 int enance a epa. ir. c es.  The altlmeter
The malntenance ‘task- tlme, which includes preparation: (

repair of " the fault, reallgnment and recalibration, andj

informatlon.s‘iv

3.4.13.1.1" Maintenance task test and demonstratic 1f

|

The contractor shall establlsh ‘a malntaln
abillty program ‘in accordance w1th MIL-STD<U470..- The" f)llow1ng shall be-

shall be completely
repalrable at depot level down to the smallest, replaceable component pa t
setup)’ for:test,
recognltlon (valldatlon) ‘of a fault, isolation of-the cause of the fault :
prel1m1nary checkout
shall not exceed 8 hours repair time for any single failure in an 1nstrUment
This~ requlrement shall be achieved by’ utlliz1ng the equivalent of oné: depot
technlclan, authorlzed depot AGE (or equlvalent), and authorlzed technlcaln

‘any - failures occun
durlng,rellabillty testlng, the cognizant Government inspector: shall be :
to w1tness the fault isolation, repair, and checkout of the repai
The altlmeter shall then be returned to reliability: teeixng

actual and’ 51mu1ated, shall be considered as being .a part of the timed"

correctlve malntenance task demonstratlon, therefore, a
shall be’ submltted to the procuring activity in accordar
line’ 1tems of DD Form 1423 entitled Maintainability Demc
Hhen demonstratlng simulated -failures, the replacement: g
a simulated spares inventory 'and not the 'same.parts that
the demonstration.  "Alsc, alternate source components sh
replacement component or parts on all simulated failure

3.4.13.1.2 Measurement of task times. Only the active

“complete a maintenance task, i.e., recognition, lsolatlom repair, realignment .
red. altimeter shall be
Prellmlnary oo
tion and-position. errorgl

- and recallbratlon ‘and pre11m1nary checkout of tHe- repail

con31dered and used in the' compllatlon of maintenance talsk timé..

checkout shall include all requlred ‘temperature eompensa

record of the event
ce with the appropr
nstratlon Reports
omponents shall
were: JUSt removed for
all be used’ as the

demonstratlons

'calibratl

‘A1l fallures,

time requiréd to™

measurements, rough-ranging, and curseéry electrlcal—mechanlcal ‘tests.

downtime, delays such as waiting for parts or their rework, relief breaks, test .

~.Supply-

equipment downtlme,'etc s shall ‘bé’ exeluded ‘from pertlnent -accumulated ‘task’

tlmes : L1kew1se, complete specificatidn” performance (quallty conformance testsﬁﬂ

(i.e., scale error, friction, altitude déviation, ete.):

ander spe01fled

extreme environmental conditions, shall not be included in this maintenance

14
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task time computation. However, if the specification performance testing
reveals repair-related malfunctions, the time required to correct these
malfunctions shall be included in the final maintenance task time figure.

3.4.13.1.3 Service and remoyability. Other than the zero setting system

adjustment, the altimeter shall be designed to require no corrective or
preventative maintenance while installed in the aircraft. The altimeter shall
be removable by disconnection of the static pressure line and electrical
connector, removing four mounting screws, and lifting the altimeter from the
aircraft instrument panel. All other repair service shall be accomplished at
depot-level facilities.

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

3.4.13.2.17 Hazard analysis. A safety hazard analysis shall be performed to
determine, from a safety consideration, the functional relationships of
components and equipments interfacing with the altimeter. The safety analysis
shall identify all components, equipments, and materials whose performance
degradation or functional failure could result in category III or IV hazards as
defined in MIL-STD-882, paragraph entitled Hazard Level. This analysis shall
include a determination of the failure modes and the effects on safety should
failures occur. Areas to be considered are the appropriate sections of
MIL-STD-882, as listed under paragraph entitled System Hazard Analyses, and the
effects of storage, shelf life, transportation, and packaging. Where
practicable, design changes shall be made to eliminate or minimize the hazards.
If the hazards cannot be eliminated, alternative controls such as recommended
changes to interfacing equipment shall be presented to the procuring activity
for resolution. The analysis shall be presented at the final design review.

3.4.14% Synchro input. The altimeter shall be designed to operate electrically
from a synchro signal originating in an altitude computer.. The computer
synchro shall be a Bendix AY100GZ-88-81, 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 receptacle as shown on figure 3. The 26-V, 400 Hz
synchro excitation signal available from the altimeter on pin 15 shall be in
phase with the 115V, 400 Hz input to pin 2. The synchros in the altitude
computer shall be as shown on figures 8 and 9. Scale factor of the altitude
computer altimeter synchros shall be 369/1,000 feet. Electrical zero shall be
at zero altitude with barometric setting at 29.92 inches Hg or 1013.25
millibars. R

3.4.15 Servo disable. A circuit shall be provided which will disable the
servo motor when 28-V dc is supplied to designated pins of the altimeter. The
circuit is depicted as a relay as shown on figure 3 for explanation purposes.

3.4.16 Synchro sigpal. The altimeter shall be electrically operated from a
synchro signal supplied by an altitude computer in accordance with MIL-C-27889
or an air data computer with equivalent and compatible synchro signals as
approved by the procuring activity. The electrical synchro signals
corresponding to pressure-altitudes shall be permitted to differ from the
pneumatic mode indication of the altimeter by up to 3,500 feet depending on the
altitude as specified In 3.5.10. Rotation of the input synchro through 360°
while the altimeter is in pneumatic mode shall not cause a deviation of the
pointer of more than 25 feet at sea level or more than 50 feet at 50,000 feet.

15
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1 Hz
6. The rofor shall be excited with roted voitage so
. that voltage C2 to qus in phose with power

excitotion ground to phase. |

b. At the electrical zero position, the voltage from
- Z, to X, and, Z, to Y, shall be in phaise with C, to Hz
ond the power excitaotion, Voltage X, to Y, shall be -

null. it 02 is connecled to Z2 then the voltage H2

to XZ- 1s less thon H2 to Cz.

c. Rotation of the synchro lo an increasing |function
(schemoaticolly shown as synchro rotor clockwise) ,
the voitagae Y, to X, shall increose in phose with
C, to H, ond the power excitation.

d The X,,Y,, and C, designations will be ussigned

1o the wiring diogram of the component connector.

FIGURE 8. Electrical zero transmitter.

16
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Ha
Hl
C2 . *Cor’mot Transformer
Transmitter ’ -
Synchro "

-

.0. The control transformer shall be connected to an electrical
servoed transmitter synchro. The voltage C 1o H' shali be null,

b. It the transmitter synchro is rotated 1o an increosing function
(schematically shown os rotor clockwise ), the voltage C'to H*
shatl increase in pnase with Cato H,.

FIGURE 9. r e t transf er.

17
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-450

1156 R . -
.700 .370
P
230 _ .
.035 T
BORDER
P

UNLESS OTHERWISE SPECIFIED, TOLERANCES:
DECIMALS + 0.015
' ANCLES +1.5°

FIGURE 11. Dial.
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When the synchro is rotated away from the pneumatic position by the equivalent

of 500 feet, there shall be no more than 10 feet of pointer movement at any

altitude up to 20,000 feet.

permitted at and below-359C bringing the total amount ¢
feet up to 20,000 feet. :

3.4.17 Pneumatic mechanism.

An additional 10 feet of ﬁointer movement shall be

f pointer movement to 20

The altimeter shall contain an integral pneumatic

mechanism.of the aneroid type that will operate the instrument display present-

ing pneumatic pressure-altitude in accordance w1th MIL-
barosetting correction. A

3.4.18 ttin nd control., . The zero
control lever shall be attached to their respectlve she
that they may be easily removed from their shafts- and-.r
levers of different lengths.
surface on the shaft, and a set screw shall be. used .to
securing. for turnlng. The zero setting knob operatlng

STD-859 and with normal

setting knob and the
fts in such a manner
'eplaced with knobs or

i An attachment means ;- equ:valent ..... ito. a-flabtened

provide: positive
ltorque and the-torque

that the mechanism or-kneb- shall withstand is speclfled in.3.8.1. The
elect-pneu control lever shall cperate with: a torque nct to- exceed 1-inch~pound

and-shalil withstand a torque of 15 inch-pounds w1thout
mechanlsm.,nv‘ RN ‘

damage to the lever or

3.4.18.1

The barosettlng knob and the elect- pneu contqol lever“shall w1thstand

a force of 15 pounds applied at the extreme outward end of the setting knob or
control lever without bending on,w;thout“damaglng the mechanism.

3.4.19 Tipe delay.

A time delay shall be incorporatedlto”prevent nuisance

trips from occurring due. to power fluctuations or pressure disturbances as

encountered in turbulent air conditions. Normal power
in MIL-STD-704 shall not cause failure trips.
.5 and 1.0 seconds.

fluctuations as defined

The time| delay shall be between

3.4.20 ' The switchover from electrical to pneumatic operaticnvshall not be

dependent upon mechaniecal (i.e., hjdraulic, electromagn:

cetera) engagement or disengagement of any mechanism, c

stic, pneumatic, et
lutch, brake, et cetera,

that could directly or 1nd1rectly impair any of the pneumatic mode performance

requirements. o .
3.4.21 Internal cir ggig:yi*
the following conditions of. failure, the altimeter will
mechanical pneumat1c ‘operation:

a. Primary power failure J'

b. Servo ampiifier failure

¢. ~ Servo motor failure

d. Switch failure

e. Relay failure

f. Monitor failure.

20

PR

The internal clrcuitry shall be such that under

automatically revert to




‘ MIL-A-83419C(USAF)
* 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-energize the electrical system 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 interrupted when the
control lever is placed in the electrical or the pneumatic mode.

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

3.4.24 Compatibility. The altimeter input requirements shall be compatible
with the output characteristics of the CPU-46/4 or CPU-66/A computer in
accordance with MIL-C-27889 or MIL-C-38240, respectively. The altimeter
shall be compatible with the TTU-229/E test set in accordance with DQD

AIMS 65-852(1).

3.5 Performance. The altimeter shall indicate pressure altitudes within the
limits specified under the following environmental conditions or combinations
thereof:

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

b. Continuous operation at temperatures ranging from -540 to +71°9C (-65° to
+1600F) and storage temperatures ranging from -62° to +71°C (-80° to +160°F)

¢. 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 encountered in tropical climates

&. Sand and dust particles as encountered in desert areas

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

i. Acceleration:

(1) Structural g levels

(a) Fore: 3.0
(b} Aft: 9.0
(c) Up: 13.5
(d) Down: 4.5

(e) Lateral: 6.0

21




TABLE I. Scale errors. g
’ I [
‘I ot (}
- e =
1
EQUIVALENT PNEUMATIC =
PRESSURE - K o
UNITS OF . S — e — o
MERCURY AT STANDARD | SYNCHRD ROOM TEMP . © O F-54%CT +45°C #471°C I =
0°c ALTITUDE POSITION *45°C | .35°C #+71°CT  -35°C ) i &
MM chmzs FEET DEGREES FEET ,FEET  FEET :. :FEET - -
787.87] 31.018 -1,000 | 324 30 " S - ) i .
760.00| 29.921 0 0 30 45: 60 - 20 i
746.37| 29,385 500 - 18 35 T © 20 = ER
732.93] 28.856 1,000 36 35 50 70 - 20 I -
718.70| 28.335 1,500 - 54 40 20 .
706.65| 27.821 2,000 72 40 60 80- 20 -
693,80 27.315 2,500 .90 45 ) S 20 i:
681.14) 26.817 3,000 108 45 700 90 220 - -
656.38| 25.842 4,000 ‘144 50 - . o 20 . ;
o 632.36] 24.896 5,000 180 55 80 110. =~ ¥20 o
[\ 609.05] 23.978 6,000 216 60 - 5 20
564.51| 22,224 8,000 288 70 - 20+ ! s
522.65| 20.577 10,000 0 80 - 120 - 160. °
483.341 19.029 12,000 72 90 : :
446.34] 17.577 14,000 144 100 ) ,
428.90! 16.886 15,000 180 105 " 185 210
411.90/ 16.216 16,000 216 110, ’
379.53| 14.942 18,000 288 120 g :
-349.25] 13.750 20,000 0 130 - 195 260 20—
320-86—127636 227000 72 140 - #20
282.03( 11.103 - 25,000 180 155 310 . #20° -
225.69) 8.885 30,000 0 180. 360 - #20 -
178.83| 7.041 35,000 180 205 300 410 :




N
w

TABLE I. Scale errors. - Continued

EQUIVALENT PNEUMATIC POWERQO.\‘ )
PRESSURE +25°C :
UNITS OF - " —
MERCURY AT STANDARD SYNCHRO ROOM TEMP #-54°C +45°C  7+71°C l

0°c ALTITUDE POSITION +45°C -35°C #+71°C -35°C  *-Ra°C :

MM INCHES FEET DEGREES FEET FEET FEET FEET i

140.66 1 5.538 40,000 0 230 345 460 4 20

110.62 | 4.355 45,000 180 255 380 510 420

86.99 [ 3.425 50,000 0 280 420 560 720

68.40}) 2.693 55,000 180 600 900 1,600

$3.79] 2.118 60,000 0 800 1,200 1,600 520 {
35.281 1.310 70,000 0 1,200 1,800 2,400 g 20

20.70( 0.815 80,000 0 1,500 2,250 3,000 e 20

NOTE: Test to be run up and down scale.

The total number of test points used in

testing at 200 hour reliability intervals and after environmental exposure
may be reduced to ten points which are approved by the procuring activity.

Final reliability testing and testing after the las

must include all test points.

# To be tested during qualification and sampling testing only.

t environmental exposure

(J¥SN)I6LhEG-Y-TIW
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TABLE II. Friction errors.
T ‘ ]
Column A Column B i Column C Column D j Column [
Test Point | Rate of Ascent or{ Tolerance Vibrator | Tolerance Vibrator | Tolerance Vibrator
Altitude Deccent : Operative Inoperative ; Inoperative g
(Feet) (Feet/Min) i {Feet) (Feet) ¢ (Initial}' (Feet)*¢
i !
0 500 } 25 . .- i -’
1,000 s0¢ i 23 i 123 i o0%
3,000 500 : 28 ; 150 : 223
5,000 500 i 25 : 175 : 3254
10,000 500 : 25 ! 2350 i 400
20,000 3,000 25 350 575 ;
30,000 2,000 25 5006 : 800 f
40,000 3,000 50 750 - 1,200 |
50,000 3,000 -+ 50 ! §
60,000 3,000 50 {
70,000 .. . ..,3 000 50 . {

‘ Statlc Fr:ctlon Error -- Vlb

rator Inoperative

i

o fTest Pomt Altitide

Tolerance (Feet)

4 Final Tests##

(AYSN)D6LHEG-Y=TIW

(Feet) Initial Tests# .
. 500 75 125
1,500 75 125,
,2,500 75 125-
33,5007 75 125, .
7,500 ‘100 175 %
12,500+ 100 175 7
. 17,8002 = |- 125- — T "zzb"'
- i 22,500 " 150 250 ¢
32,500 1200 -4 - 350 - T
745,500 325 - soo,.';;

'

NOTES

¥ "In1t131 Tests" are. thos tolerances whxch al] 1nstruments must meet when flTSt subJected

- to, friction tests.
## ”Flnal Tests" are those tolerance< which must ‘be met at the completlon of the r8113b111t\

testlng
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(2} Operational g levels

(a) Fore: 2.0
(b) Aft: 6.0
(c) Up: 9.0
(d) Down: 3.0

(e) Lateral: 4.0

3.5.1 Electromagnetic interference. The altimeter shall be in accordance with
the electromagnetic interference requirements of MIL-STD-U461 as specified for
class Al equipment.

TABLE III. Hysteresis tolerance.

Altitude Tolerance
Test Point (Feet) (Feet)
First 40,000 100
Second 20,000 70
Third 0 4o

3.5.2 Pressurization. The altimeter shall withstand compartment pressuriza-
tion up to an absolute pressure of 28 psi at standard sea level conditions.

3.5.3 Dielectric strensth. The altimeter shall withstand application of 500V
at a frequency of 60 Hz for 30 seconds.

3.5.4 Magnetic property. The altimeter shall not cause the reading of an
aircraft magnetic compass to change more than 1° at a distance of 8 inches from
and magnetically East or West of the center of the compass.

3.5.5 Position error. Position error shall not exceed 20 feet in the
pneumatic mode nor 10 feet in the electrical mode under the conditions
specified in 4.6.8.

3.5.6 Scale error. Scale error shall not exceed the tolerances specified in
table I.

3.5.7 FEriction error. Friction error shall not exceed the tolerance specified
in table II.

3.5.8 Hysteresis. Hysteresis shall not exceed the tolerance specified in
table III.

3.5.9 Response. The altimeter shall track altitude rates of change up to and
imeluding 80,000 fpm in both modes of operation. The lag in the electrical
nede at a rate of 25,000 fpm shall not exceed 50 feet. In the pneumatic mode,
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 decreasingly less as
the rate is reduced to 0.

25
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3. 5 10 Althgde deviation. The altimeter shall.be-cdp
electrical signals which differ from the pneumatic mode
2,000 feet up to 3,000 feet pneumatic indication and 1i
3,500 feet at 30,000 feet pneumatic indication over the
~540 to +719C (-65° to +1600F) and input power range sp
Altitude deviation signals shall not affect the standby
than 15 feet immediately after application. The altlme
error requirements within 2 hours after signal appllcat

3.5.11 Pneumatic failsafe. Malfunction of the altlmet
structural damage of the pneumatlc mechanism by the ele

3.5.12 Sensitivity and gamglgg The altimeter. shall r
changes in’ electrlcal 1nput 31gnals equlvalent to 5 fee
shall be such’'that a step input of 500 feet will cause
overshoot and shall return to a value within the specif
error limits within 1 second., The system shall:be so.d
mode display will present’ né’ noticeable osclllatlon, -ji
exceeding one maJor graduatlon width. ;

Under the electrlcal fallur

3.5.13 Ea;lure getecglon._
in 3.4.21, the'’altimeter shall automatically operate in|

altimeter display shall immediately follow changes in p
altimeter shall meet the accuracy and friction requirem

ablewofﬁédcebtiﬂg-

by as much as
nearly ‘incréasing to
temperature range of
ecified heréin,
scale error by more
ter shall meet’ the scale
ion. v )
er shall not result in
ctrical: system.

espond to.-and’ display
t:  The servé damplng
no more than' 210" feet -
ied electrical scale
e31gned that the servo
tter ‘or erratic motion

5 conditions specified
the ‘pneumatic mode, the
"essure , and the

| s
ent's ‘specified herein.

In the event of d servo amplifier or motor failure, operation inithe pneumatic

mode as spe01fled above without immediate activation of
energizing of the integral vibrator will be acceptable
between the dlsbkay altltude dlffers from the electrica
by the- unt not’ to.’ exceed that spe01f1ed in 4.6.19.
conditions; ‘the failure warning flag shall appear immed

vibrator shall be. .energized. simyltaneously,- except under-prlmary power

for-“which the time delay applies.

3.5.14  Shelf life,

The altlmeter shall. have a- mlnlmum

35515 Qzezgze§§gn_.' The altlmeter shall wlthstand a:
without a zero or callbratlon shift.

3.5.16 gndergre§sgre The altlmeter shall w1thstand al
100,000 feet without a zero or callbratlon shlft.“

3.5.17 Q_§§___§gggg .- Case leakage shall. be such that.
will change no more than 100 feet in 1 minute at an alt

All parts

the‘pﬁeumatlc flag and

ntil- the’ dlfference e
L altitude inpu :
Under the -other ‘failure
Lately and the 1ntegral<“w

shelf llfe of*'

pressure of 35 ‘inéhés Hg™’

pressure-altitude of”

the ‘altimeter readl'gﬁ“
itude of 40,000 feet:

| having ithe’ same

manufactiirer's part number shall be functlonally and dimensionally

interchangeable. The item identification and part numb
MIL~STD 100 shall .gavern, the manufacturer's part -numbers

3.7 Barometric scale setting.
perm1t thexaltimeter to be: set to indicate zero altltud
ground leye

Lt HNCSES

26 .

er requlrements of
‘and changes- thereto.

A zero setting system shall be prov1ded to,

é w1th any ex1st1ng

all not introduce
5 feet or-in: the c e
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pneumatic mode of more than 25 feet. The servo-mode scale-error requirements
specified herein shall be met without regard to the direction of setting the
standard barometric pressure (29.92 inches Hg or 1013.25 millibars).

3.8 Zero setting system.

3.8.1 Barometric scale setting. 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
throughout the range of 28.10 to 31.00 inches Hg or 950 to 1048 millibars. The
digits 31.00 through 28.10 in 0.01-inch increments or 1048 through 950 in

1 millibar increments shall be provided on a Y-digit, Veeder-type counter
barometric scale 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 increase. Positive stops shall be provided that
prohibit the setting of ground level pressures outside 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 displacement of the mechanism when a twisting force of 6 inch-pounds
is applied at the barosetting knob. The mechanism of the instrument shall not
be damaged or dislocated when a pulling or pushing force of approximately

15 pounds is applied at the barosetting knob. The torque applied to the
setting knob, as required for normally setting barometric pressure, shall not
exceed 7 nor be less than 2 inch-ounces throughout the setting range.

3.8.2 Adjus 0 coun ers. The zero setting
system, controlled by the setting knob in its extended position, shall permit
adjustment of the relative setting of the pointer and barometric scale counter
while maintaining the relative setting of the barometric scale counter and
electrical synchro. The system shall be capable of correcting for a zero shift
of at least 140 feet in either direction. The relationship between the
electrical output device, specified in 3.8.5, and the barometric counter shall
not be affected by this adjustment.

3.8.3 Adijust ’ X z The zero setting system,
controlled by the setting knob in its depressed position, shall permit
adjustment of the relative setting of the pointer and electrical synchro while
maintaining the relative setting of the pointer and barometric scale counter.
The relationchip between the electrical output device, specified in 3.8.5, and
the barometric counter shall not be affected by this adjustment.

3.8.4 etting 0 A ek The zero setting system shall be
provided with two locks which will hold the setting knob in its normal position
and allow indications as specified in 3.8.1. One lock shall be accessible and
shall operate from the face of the altimeter when installed on the instrument
panel. The locking technique shall be so designed that complete removal of any
part of the locking device will not be necessary for operation of the zero
setting system. The unlocked position shall allow adjustment as specified in
3.8.2. The second lock shall not be easily accessible nor completely operable
from the face when installed in a panel. The unlocked position shall permit

ad justments as specified in 3.8.3.

3.8.5 Electrical output device. An electrical output device shall be provided

to indicate the position of the barometric scale setting. The scale factor

shall be such that with excitation of 30 volts across the potentiometer, the
output voltage from wiper to ground (V, of table IV) will change linearly by
+1 volt per -100 feet change of correction and be 10 volts at zero correction
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(setting of 29,92 iriches of mercury ‘or 1013 25 mllllbars). i "

The wiper to ground
veltages (V4 of table IV with an’ ex01tat10n of 30 volts) |are given in table IV

for variocus pressure: settings. Any settable pressure setting below 28.10

inches of mercury or 950 millibars shall not make the voltage from wiper .-to
ground, V¢, become greater than 29 volts or less than the voltage measured at
setting 28.10 inches of mercury or 950 millibars. Any settable pressure-

setting above 31.00 inches of mercury or 1048 millibars shall not make the
voltage from wiper to ground V1, become less than .17 lets or greater than

the voltage measured. at settlng 31.00 inches of mercury or 1048 millibars. The © -
system. accuracy shall be such that the output voltage w1ﬂl be the design

voltage plus or'minus the voltage equivalent to 25 feet when the wiper is o
loaded by 1 megohm, except at pressure settlng 31.00 inches of mercury.or 1050 *
millibars where- the tolerance is the voltage equivalent to plus zero feet
correction and minus 25 feet correction. Barometric setdlngs approached from

-any direction shall reproduce output voltages within a plius or minus voltage
equivalent to 20 feet. Regardless of the direction, the output voltage must
agree with"the-design voltage w1thin a voltage eou1valent of ¥25 feet when the
wiper is loaded by 1-megohm. o

o,

NOTE: The dev1ce descrlbed by this" paragraph is not to be ihcluded in the -
AAU- 19B/A - - ‘ : B
e | .

TABLE IV. ‘Baroset - Volts - Feet correction relationship.

. AAU-34/A - - AAU-3T7/A e

Setting .| Volts - |Feet Corr. Setting Volts |Feef Corr. L ' ‘
28.10 | 27.27 - -1727 950 27.73 ~-1773 TR
28.50 23.40 -1340 - 965 23.44 ~1344 -
28.86. 7+ 119.96 . -~ 996 . 980 19.20 -1920
29.00 - 18.63 - 863 1000 13.64 ~| 36
29.31 15.70 - 570 1013.25 10.00 0
29.50 | 13.92 1- - 392 1030 5.46 +| bsh
29.92 10.00 | 0 1045 1.44 | +|856
30.03: |- 9,00 |- + 100 1048 . bl +1936
30.50 | . 4,69 + 531 | High Stop| Greater
30.73 - | -2.60 + THO ' - | than 17| | -
30.90 1.07 + 893 ' ‘
31.00 0.17 + 983
High Stop| Greater o

o+ )} than -J1T7Y -

* Potentiometer. i's isolated from all altimeter circuits.

3.9 Electronic components. Standard electronic components shall be in
accordance with<MIL—Ei5MOO.j Approval of nonstandard parts shall be as
specified in MIL-STD-T4G. |
3.10 Weight. The weight of the completely assembled altﬂmeter, excluding
connecting fittings and screws, shall not exceed 4-1/2 pounds. : o
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3.11 Markings and finishes

3.11.1 Hhite. The following markings shall be furnished in lusterless white,
Color No. 37875 of FED-STD-595. The dimensions shall be as specified. Numeral
width size used on the 100-foot drum may be decreased, with prior approval from
the procuring activity. The PNEU, ELECT, and arrow markings may be furnished
in a different white color if contrast ratio of greater than 12 is maintained
and prior approval of the procuring activity is granted.

Width of Line
Marking Height or Length or Graduation
(Inch *0.015) (Inch %0.005)

Numerals 0, 1, 2, 3
ul 51 6: 7) 81 9 on
counter & drum and

o' 1) 2' 3) u) 5! 61

9 on dial 0.281 0.035
Numerals 7, 8 on dial 0.220 0.023
Lettering PNEU, ELECT 0.093 0.015
PNEU, ELECT arrow —— 0.015
100-foot graduations 0.172 0.030
20-foot graduations 0.109 0.015
Baro counter numerals 0.156 0.025
Lettering ALT 0.188 0.025
Lettering (IN. HG) or (mb.) 0.046 0.008
100 FT 0.046 0.008
1,000 FT 0.046 0.008
Shaded portion of pointer 0.840 -—
Border on altitude counter

window -—— 0.035
459 stripes -— 0.035
Fixed zeros to the right of the 0.281 0.035

drum

3.11.2 Black. The following markings shall be finished in lusterless black,
Color No. 37038 of FED-STD-595. The dimensions shall be as specified.

Width of Line

Marking Height or Length or Graduation

(Inch %0.015) (Inch 20.005)
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 0, 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 Backeround. The background of the PNEU flag shall be finished in
fluorescent yellow, Color No. 38907 of FED-STD-595. The background of the baro
counter; dial; 100-foot drum; 1,000-foot counter; and 10,000-foot counter shall
be lusterless black, Color No. 37038 of FED-STD-595.
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3.11.3.1 Backeground for AAU-19B/A. The background of tke STEY flag shall be
lusterless red orange, Color No. 38903 of FED-STD-595. The background of the .
100-foot drum:shall be lusterlessgray, Color ‘No. 36622 4f FED-STD-595. The
450 stripes on the 10,000 feet counter shall ‘be luo,ter'leslq white, tolor No.
37875. of FED-STD-595. . .The w1dth of the llne shall be O 035 + 0. 005.

3.1, H Dlal .The style and proport10n° of the ‘riumerals and letters on the )
dial shall be in accordance with:MS33558. Dial. markings ishall be so durable as
to withstand service use. FEach numeral shall distinctly {indicate the
graduation to which it applied and, if practicable, shall| be so placed that the
center of mass.of the numeral will be on:the-radial line ljoining the
appropriate graduation and the center.of the dial. When several numerals are

used in a group, the space between the numerals shall be approx1mately 0. 016 U
inch. | : -

3.12 Dial visibility. The pointer, numerals, at least 0,063 inch of théi .
shortest: graduations, and all other dial markings shall be visible from any.bjn
point within- the frustum of a cone whose side makes any . angle of 20° ywith a

perpendicular to the dial and whose small dlameter is thejaperture of the .. ... .,.;
instrument. case. . S

e et

3.13 Jewel,beérings. When used, sapphire and ruby jewelibearings shéilkﬁénfﬁ_l
accordance with MIL-B-27497. f ' A

3.14 Screw-threads. Unless otherwise specified, the threads of all machine =
screws shall be in accordance with MIL-S-7742. CT

3.15 Finishes

3.15.1 Algﬁiggm alloy parts. Aluminum alloy parts shall |be covered with,

anodic film be in accordance with MIL-A-8625, except that {the dial, small

holes, and case inserts, need not be anodized. Parts which do nhot anodize N
satisfactorily may be coated in accordance with MIL-C-5541, L
3.15.2 Steel.parts. Where practical, steel parts shall be cadmium plated in

accordance with QQ-P-416, and of a class that is adequate to achieve the degree o *
of protection requ1red

3.15.3 Platlng Platlng shall not be required on normally IUDricated‘parts,

such as gears, bearings, and shafts fabricated from brass,j bronze, or
corrosion-resistant. steel.

: ‘ _ , : i ,
3.16 Identification of product. Eguipment, assemblies, and parts shall be
marked for identification in accordance with MIL-STD-130.

3.17 Government-loaned property. Upon request, one TTU-229/E test set .in
accordance with DOD AIMS 65-852(1) and one CPU-46/A or CPUL66/8 computer in
accordance with' MIL-C-27889 or MIL-C- 38240, respectively, will be loaned by the
Government to’ the contractor for compatlblllty testlnz  (See 3.4.24.),

3.18 ﬂorkmanshlp The altlmeter shall be constructed and|finished in a ‘ |
thoroughly workmanlike manner. Particular attention shalljbe given to neatness

and thoroughness: of. ‘soldering, w1r1ng, marklng of parts an¢ assemblies, :

plating, painting, riveting; machine screw" assemblles, welding, brazing, and e

freedom of partsufrom':burrs and shar-p edges B ] i o ‘ .
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3.18.1 pimensions and tolerances. Dimensions and tolerances not specified
shall be as close as is consistent with the best shop practices. Where
dimensions and tolerances may affect the interchangeability, operation, or
performance of the altimeter, they shall be held or limited accordingly.

3.18.2 Screw assemblies. Assembly screws and bolts shall be tight. The word,
tight, means that the screw or bolt cannot be appreciably tightened further
without damage or injpry to the screw or bolt threads.

3.18.3 Riveting. Riveting operations shall be carefully performed to insure
that the rivets are tight and satisfactorily headed.

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

3.18.5 (Cleaning. The altimeter shall be thoroughly cleaned 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.

4. QUALITY ASSURANCE PROVISIONS

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

4.2 Classification of tests. The inspection and testing of the altimeter

shall be classified as follows:

a. Qualification testing . . . . . See 4.4

b. Quality conformance tests . . . See 4.5.

4.3 Test conditions

’ sphe itions Whenever the pressure and temperature
existlng at the time of the test are not specified definitely, it is understood
that the test is to be conducted at atmospheric pressure (approximately 29.92
inches Hg) and room temperature, approximately 25°C (77°F). When tests are

conducted with atmospheric pressure or room temperature differing materially
from the above values, proper allowance shall be made for the difference from
the specified condition.

§.3.2 ] ence sta z AR The reference standard for atmospheric
pressure shall be a mercury barometer which is maintained in accordance with
the manufacturer's recommendations and is accurate (with corrections) within
$0.005 inch traceable to the National Bureau of Standards. A reference
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barometer newly introduced .into..service shall be.chec

approx1mately 6 months untll the stablllty of its cal
establlshed ‘ .

vunless otherwi

4.3.3 Agtltgde and friction remoyaL

ked at intervals of

ibration has been

se specified, the

altimeter shall be tested.in its normal operating pOSLtlon, and when ‘in

pneumatic mode ‘shall, be tested with the internal vibrator operatlng.

vibration shall be applied in the. power-on mode.

4.3.4 Standard pressures.

The standard pressures used in callbrating and

‘No

testlng the altimeteér shall be in accordance with .MIL--STD-859.

4.3.5 Rate of pressure change.

Unless otherwise spe01f1ed the rate of change-

in pressure’ durlng all tests shall be such as to not exceed the follow1ng :

changes in height indications:
Decreasing pressure 10,000 ft/min

:Incneésing'pneésune‘ 25,000 ft/min

This rate shall be progressively reduced to 500 fpm as the checkpoints are

approached to avoid passing the checkpoint. The movem
decreasing and increasing pressures shall be smooth an
motion when friction is removed as specified in 4.3.3.]

4.3.6 " Adju §ngnts.
to the altimeter after initiation of testing.
Government seal prior to test initiation.

4.3.7 E@zgmgzgg
equlvalent, properly calibrated for accuracy, shall be
errors, hysteresis, and after effect.
maintained and checked in accordance with the handbook
furnished . by the barometer manufacturer. Altitude set
of the certified scale.

4.3.8 Master synchro control transmitter and setting

hial.

ent of the pointen ddring
d free from irregular

Durlng testing, a type A-1 barometer with photoscannen or-

used to measure scale

The barometer shall be properly

of instructions

tings shall be in*terms

A master synchro

shall be mounted on a turntable with a readability of
suitable calibration data, shall be used for the electr
approved by the procuring activity.

4.3.9. _;gggn;ge;_ﬁugplx

Unless otherwise specified
115 +3V and 400 *5 Hz. . ' o

§.3.10 'Pngumatic mode. Unless otherwise spe01fled al
conducted 1n the pneumatlc mode .

4.3.11 Test sequence. Any variation from the test se
4.5 must. be approved by the procuring activity.

4.y Quallﬁlgatlcn testing
4.5, 1 Test §ampl§§. The test samples shall con31st of

representative of the production equipment.
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rical input signal.
synchro shall be a Bendix AY100GZ~88-Z1, or equivalentL

A3

at least 0.10 and a
calibration chart which is accurate to at least *0.109)

This synchro, with
The

An equivalent shall be
,;all power shall be
Ll tests shall be

juence specified under

11 altimeters

The samplés shall be identified

‘Except as specified herein, adjusﬁments shall not be made’ "
All sambles shall contaln a

o
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with the manufacturer's part number and such other information as 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

¢. Group 3: (Two altimeters) Individual and shelf life.

4.4,1.1 Disposition of samples. Any sample tested may be delivered on
contract provided the sample has been operated less than 10 percent of the
specified MTBF operation or has been completely overhauled and meets the
individual tests and is representative of 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.

8.4.2 Test report. The contractor shall prepare a test report in accordance
with MIL-STD-831.

4.4.3 Qualification tests. The qualification tests shall consist of all the
tests specified under 4.6.

4.5 Quality conformance tests. The quality conformance tests shall consist of
the following:

a. Individual tests . . . . . . . . See 4.5.1
b. Sampling tests . . . . . . . . . See 4.5.2.

4.5.1 Individual tests. Each altimeter shall be subjected to the following
tests as described under 4.6: (Tests marked # are not required to follow
sequence order).

a. Examination of product

b. Zero setting scale, electrical and pneumatic modes test
c. Backlash test

d. Barosetting knob functional test

e. Control switch operation and servo damping test

f. Position error (standby and power-on) test

g. Scale error at room temperature (pneumatic and power-on)
h. Static friction (pneumatic) test

i. Case leakage test

Jj. Hysteresis test
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k. hStop and Jump frlctlon (pneumatlc) test

g !

1. Scale error at -35°C ( 31°F) (pneumatlc and power-on) tests

n. Failure detection at room temperature, -35°C ( -3
0. Altitude devlatlon at room temperature, -35°C (-3
p. Ind1v1dual tests of MIL-L-25467 and MIL~L 27160

q. Barometer potentlometer output test.

4.5.2 fﬁ_mnl;ng_tﬁ__a

accordance with the following schedule and subjected
4.6. No more than 3 month's production shall be ship
completlon of. the. sample plan A-testing for that lot.)
will " invoke MIL- STD 105 sampling procedure as speolfﬂ

~Quantity. .. .. i © v - Samples- |
First 15 3 (Zero when sampling
CWextsol

Each additional
100 or fraction
thereof 1
a.z_lndividua; tests
. ! ST
b. Torque, push and pull tests

¢. Bending test

d. Scale error at -540C (-65°F) (power-on and pneuma

e. Scale error at +719C (+160°F) (power-on and pneumatic)

f. Vibration error (pneumatic and power-on)
g. Response (power-on) test
h. Pneumatic failsafe test

i} Voltage variation test -

W, Scale error-.at +450C-(+1139F) (preumatic and powsr-on) tests

0F), +450C (+1130F)

31°F), +459C (+113°F)

ected at random in

to the tests spe01f1ed in

ped prior to- satlsfactory

Failure of sample plan A
ed in 4.5.2;4:3.° ©

plan B is invoked) .

tia)

J. Sampling plan A tests of MIL-L-25467 and MIL-L-27160 -

k. Dielectric strength test

1. Failure detection at +710C (+160°F), -5U4°C (-65°F
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m. Altitude deviation at +71°C (+160°F), -54°C (-65°F)
n. Shelf life test
o. Loading test
p. Barometric scale rezero test.
4.,5.2.2 Sampling plan B. Unless otherwise specified (see 6.2), three
altimeters shall be selected at random from the first 15 units on the contract
or order for a quantity up to 500 units. Three altimeters shall be selected
from the first month's portion of each additional quantity of 500 units. The
selected quantities shall be subjected to the following tests as described
under 4.6: (Tests marked # need not follow the sequence stated). ¥No more than
6 months production shall be shipped prior to satisfactory completion of the
sample plan B testing specified for each quantity. No samples shall be
selected from the last two monthly production quantities on contracts where
sampling plan B tests have previously been performed.
a. Sampling plan A tests
b. Magnetic property test
c¢. Power consumption test
d. Compatibility tests
e. Electromagnetic interference test
f. High temperature exposure test
g. Low temperature exposure test
h. Vibration failure test
i. Acceleration tests
J. Humidity test
k. Salt fog test
1. Dust test
m. Fungus test
n. Shock test
o. Sampling plan B tests of MIL-L-25467 and MIL-L-27160
p. Overpressure and underpressure tests

g. Stop and jump friction at 459 attitudes

r. Internal examination.
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4.5.2.3 Sampling plan C.°

Uniesswotnernise‘sﬁecified (see 6. 2),

four

altimeters shall be selected at random from the first 10 of each quantity of
500 units produced and shall be subjected to the follow1ng tests as described

under 4.6.
quantities.

a. Individual tests

b. Rellablllty tests

PR AR R A T O B

H Se2nl Rewection and retest

No samples shall be selected from the last two monthly production

When one altlmeter selected from-a preoduction

run fail's to6 rieet’ the spe01flcat10n, ltems still on thand or later. produced ¥

shall not-‘be accepted untll the extent and cause of |failure are determined :and
The contractor shall explalin to .the Government

representatlve the cause ‘of fallure and” the. -action. taken to-precludei .. 8.

recurrencef
repeated ;i
M.S.Z.M.1 Individual tests m y continue.

‘After correctlons have been made, all nkcessary tests shall: be !

For operational reasons, individual

tests may be continued pending the investigation of a sampling test failure,

but final acceptance of altimeters on hand or later broduced shallinot bé made®
until it is determined that the items meet all the r=qu1rements of the

specification.
4,5.2.4.2 Defects in items already accepted.

¢

The i}vestigation of a test

failure could indicate that defects may exist in altimeters already accepted.

If so, the contractor shall fully advise the procuring activity. or all-defects™

llkely to be found and methods of correctlng them

MIL-STD-105 Sampling precedure.

4.5.2.4.3

A fallure of sampllng plan A tests,

except torque, push and pull, bending, Plan A lighting, and shelf 1life" tests,
shall invoke an increase in quality assurance through MIL-STD-105 sampling

procedures. The MIL-STD-105 procedure will be in adc
required under contract or order.
until five consecutive lots are accepted. The MIL-ST
shall be II and the AQL (normal inspection) shall be
procedure will include individual tests and the test
which invoked MIL-STD-105 sampling procedure.

4.6 Test methods
4.6.1 Examination of product.

insure compliance with requirements of this specifica
materials, workmanship, markings, outline dimensions,

ition to the sample plans

The MIL-STD-105 pnocedure will be performed

D-105 inspection level -
11.5. Testing under the
or tests. of sample’plan A

The altimeter shall be examined thoroughly to

tion with respect to-
connectors, and dlsplay

using whatever tools, gauges, scales, et cetera, that|are necessary.

4.6.2 Zero settin cale electric
shall be subjected to atmospherlc pressure for the PN
electrical signal approximately equivalent.'to atmosph

modes -test. .The ‘altimeter
EU mode test. An
eric pressure shall be

used for the servo mode tests. The pressure scale sh
the values specified in table V beglnnlng with 28.10-
950 millibars and the pointer indication noted. Afte
has been recorded, the difference between the reading
inches of mercury or 1013.25 millibars and each other
determined.

titled Correct Difference.
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#nches of mercury or -
r the series of readings

5 at the setting of 29.92

setting shall be

The differences shall be recorded and compared with the column
The recorded difference shall not vary from the

511 be set successively to
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correct difference at any setting specified in table V by more than 25 feet in
PNEU mode or 15 feet in servo mode. There shall be no pointer erratic motion,
oscillation, or lag and jump during this test. [ test shall be conducted to
show compliance with 3.8.5.

TABLE V. Zero setting scale.

AAU-34/A AAU-3T/A

Pressure Scale Correct Pressure Scale Correct
Setting Difference Setting Difference
28.1 -1,727 950 -1773
28.5 -1,340 965 -1344
29.0 - 836 980 - 920
29.5 - 392 1000 - 364
29.92 0 1013.25 0
30.5 531 1030 454
30.90 893 1045 856
31.0 983 1048 936

a 2 .en ote) Lest The electrical position of the
barometric potentiometer shall be accurately measured with the barometric
counter centered successively to the following settings without overshoot. The
settings for the AAU-34/4 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
potentiometer shall 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 equivalent of +0 -25 feet. The High Stop position shall provide a voltage
greater than 0.17 volts when the potentiometer is excited with 30 volts. The
two readings at 29.92 inches of mercury or 1013.25 millibars shall be compared
and shall not differ by more than the equivalent of 20 feet. This test may be
conducted in conjunction with the tests specified in 4.6.2 and 4.6.3.

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

4.6.3 Backlash test. Immediately following the test specified in 4.6.2, the
scale shall be set successively to the values specified in table V starting at
31.0 inches of mercury or 1048 millibars and the pointer indication noted at
each value. The difference between the indications noted and those specified
in 4.6.2 shall not exceed 20 feet. Each indication shall be compared to the
29.92 inches of mercury or 1013.25 millibars indication of 4.6.2 and shall be
within 25 feet of the corrected difference of table V.

4.6.4 PBending test. The barosetting knob and the servo-reset-control lever
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 Iorque, push and pull tests. The following tests shall be conducted to

demonstrate that the altimeter meets the requirements specified in 3.8.1:

a. The presence of the required stops shall be verified. A twisting force of
6 inch-pounds shall be applied at the barosetting knob against each stop.
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© b. A pulling force of 15 pounds shall ‘be applled t) ihe bércsettinguknobt”

' : While the force is applled
‘be repeated: with a ‘pushing force of 15 pounds.

c¢. A torque of 15 1nch—pounds shall be applled to ¢
dlrectlons

d. The operatlng torque of the control lever shall

4.6.6 knob functional’ The barose
operated from 28 10 to 31.00 and back to 28 10 inche
and back -to 950 millibars. The torque requ1red for
the values spe01f1ed in 3.8.1.

4.6.7 ontrol switch opezatlon and servo gamglgg
scale set at 29.92 inches Hg or 1013.25 millibars, t

electrically connected to the master synchro which i}
specified in-3.4.14. The synchro input shall be set!
from the ambient pressure altitude. The system shal
the 115V 400-Hz single-phase power. The altimeter s
electrically.until the control Qw1tch on, the face of
+-t0 ‘the ELECT position. - The altimeter shall then rea
*25 feet. - The barometrlc settlng knob shall be used
<250,1500, and 750 ' feet’. At each 250-féet point, the
from.servoimode. to pneumatlc mode and back to servo
.:knob’,” The altimeter p01nt shall be observed for sta
switch shall then be totated to the PNEU p031t10n, a
immediately return to the pressure‘altltude." The al

thé knob shall be. rotated,at;leasﬁ'90°u

:This” shall
he control lever in both

not-exceed-one inch-pound.

tting,system shall be
s of ‘mercury or 950 to 1048
ioperation shall be within

st. With the barometric

he altimeter shall be

s electrically zeroed as

to a point 500 #50 feet

1 then -be energized with
hall not respond

the altimeter is rotated °
d the electrical altitude
to. produce a reading of
altimeter shall be echanged
node by use of the control
Dle operation. Thé control
nd the altimeter ~shall -~
cimeter shall-then be reset

by:use.of the reémote reset. 'The line voltage shall .

-which shall ‘¢cause the ‘altimeter to revert to pneumat'

lifie, .the instrument shall not become electrically a
tswiteh is agaln ‘actuated: When the altimeter is in
«8hall. be- concealed “and when in the pneumatic mode, t
shown on flgures 4 and ‘6. During this test, the int
and stop, as applicable, without tapping of the alti
‘is:'reset ‘the pointer shall rot overshoot the electr
210 feet and shall return to a value within the spec
error ‘limits within 1 second. The pointer shall pre
oscillation, jitter, or ‘erratic motion exceeding one
after.d. second:
conducted to show compllance w1th 3.4.19,

4.6.8" Positior

error reading shall be taken while the instrument is
in each of the following positions.

shall not:differ from the reading in the normal posi

in pneumatic mdde ‘or by mdre-than 10 feet in the servip mode.

run with the pointer at’the 500-feet position of the
a. Normal operating position
b. Rotated about the longitiidinal axis 900

I
R

38 ‘

Se ‘interrupted externally

kc Upon re-energizing the
ctuated until the reset
the power-on mode, the flag
?e flag.shall be visibleas
?rnal vibrator shall start
neter. When the altimeter
%cal altitude by more then
%fled electrical scale -
sent no noticeable

major graduation width. ' -

During qualification and sampling testing, a test shall be:*

The .altimeter position'. -

Wented to atmosphere and

The reading in positions. b, ¢, d, and e

tion by-more than 20 feet. -
.The test shall be
dial. SR
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¢. Rotated about the longitudinal axis 1809
d. Rotated about the longitudinal axis 270°

e. Dial face up.

4.6.9 Scale error (pneumatic) 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 atmospheric pressure. The altimeter shall be
tested for scale errors as follows: The barometric setting shall be set at
29.92 (approaching the setting from 28.10) inches of mercury or 1013.25
(approaching the 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 pressures as specified in table I. If this test is
combined with the friction test specified in 4.6.10, the rate of change of
pressure for that test shall govern. The altimeter shall remain at the
pressure corresponding to 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 conducted with the
altimeter in an altitude chamber.

§.6.10 Static friction (pneumatic) test. The altimeter, with the vibrator
inoperative, shall be subjected to a constant rate of decreasing pressure not
exceeding 3,000 fpm until the pressure reaches the equivalent of 500 %100 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 difference between the two readings shall be
recorded as static friction and shall not exceed the tolerances listed in table
II. This test may be combined with the test of 4.6.9.

4.6.11 Case leakage test.. A vacuum sufficient to produce a reading of
approximately 40,000 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 completely sealed. The change in reading in 1 minute
shall not exceed 100 feet. Altimeters shall 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 remaining 90°
positions of the knob. This test may be combined with the test of 4.6.9.

4.6.12 Scale error (power-on) test. If this test is combined with the tests
specified in 4.6.9 and 4.6.10, the altimeter shall remain in pneumatic mode
until the data specified therein is recorded at the applicable pressure
setting. The master synchro shall then be set to its proper electrical
position corresponding to the altitude value specified in table I. The
barometric setting shall be set to 29.92 inches of mercury or 1013.25 millibars
(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-on mcde shall
not exceed the tolerances specified in table I. During this test, the pointer
and counters shall be observed for stability. Oscillation or dither, or
erratic motion exceeding one major graduation width shall be cause for
rejection.
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4.6.13 Hysteresis test. Not more than 15 minutes after the altimeter has been
first subjected to the pressure corresponding to 80‘000 feet as specified in
4.6.9, the pressure shall be increased until the pres¢ure corresponding to the
first test point specified in table III 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 jincreased at the same rate
until the pressure corrgspdnding to the second test [point in table III is
reached, The altimeter shall remain at this pressurle for 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 zero| feet is reached and shall
remain at this pressure for at least 1 minute, but not more than 5 minutes|
before the test reading is taken. The readings of the altimeter at the test

: points shall not differ. from the readings of thevaltﬁmeter for the same test

points specified in U4.6.9 by more than the tolerance|specified in table III.
All test readings shall also be within the tolerances of table I. This‘'test
may be combined with the test specified in 4.6.9. . o

4,.6.14 j friction neumatic The altimeter. shall be tested

- in both ascendlng and descending dlrectlons for frlctlon at the test points’

specified in table II with the internal vibrator in operatlon. The altimeter
shall be subjected to a constant rate of decreasing and ‘increasing pressures
equivalent to the rate of descent indicated at the telst points specifiedin
table II'. The change in reading of the pointer due to ita stopping and Jumplng
or hesitation that causes a lag at any point throughout any part of a :

;- revolution of the 100-foot pointer, including the counter as it is turningy’

shall be recorded as friction and shall not exceed the tolerances specified-in
table II, column C. This test shall be repeated with|the internal vibrator -
inoperative. The stop and jump friction shall not exceed the tolerancesé”h?“

- 4:6.14.1 Upon satisfactory completion of the testing|specified in Y4.6.14, the

altimeter shall again be subjected to the vibrator operatlve test, except the
rate-of-change of altitude shall be 20,000 fpm and the face of the unit shall
be inclined down 45° during ascent and inclined up 459 during descent. The '
tolerance during this portion of the test shall be 1n%reased by 50 feet over
the values listed in column C of table II.

4 6.15 Scale error at =35°C (=319F) (pneumatic) §e§t.} 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 shallibe at a temperature of
~350 #50C (-310 #9OF). The test points and scale erroi tolerances shall bé as
specified in table I. The test specified in 4.6.11 shall also be conducted
while at this temperature, except the baro and control|knobs need not be
rotated. ‘ :

‘4.6.16 Scale error at =-350C (-31° ower-on) test. |For a period of not less

than 3 hours prior to this test, the altimeter shall nct be subjected to any
test involving ‘operation at other than atmospheric pressure. The test
specified in Y4.6.12 shall be repeated, except that durﬂng the test and for a
period of 3 hours before the test, the altimeter shall jpe at a temperature of
-350 #50C (-310 #9gOF), The test points and scale error tolerances shall be as
specified in table I. ' .
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4.6.17 Scale error at +45°¢ (+113°F) (pneumatiec) 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 temperature of
+450 +50C (+113© *+99F). The test points and scale error tolerances shall be as
gpecified in table I.

4.6.18 Scale error at +45°c (+113°F) (power-on) 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 4.6.12 shall be repeated, except that during this test and for a
period of 3 hours before the test, the altimeter shall be at a temperature of
+450 +50C (41130 *9QOF). The test points and scale error tolerances shall be as
specified in table I.

4.6.19 F: detec ) D A 2 est The amplifier
shall be energlzed 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
displacement of the pointer. This procedure shall be repeated using decreasing
pressures. The test shall be conducted under the following conditions:

Power Iemperature (9C)
115V, U400 Hz +25, +U5, +71, -35, -S54
108v, 380 Hz +71, =54
108v, 320 Hz +71, =54
121V, 320 Hz +71, =54
121V, 420 Hz +71, -5
121V, 480 Hz +71, -54

NOTE: This test may be conducted immediately after the
scale error test at each specified temperature.

4.6.19.1 During the test specified in 4.6.19, when the altimeter reverts to
the pneumatic mode, the internal vibrator shall start without the help of any
physical disturbances (i.e., external vibration, tapping, et cetera). The
pressure-altitude display 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.,6.20 Altitude deviation test. With the altimeter in the pneumatic mode and
the barometric scale set to 29.92 inches of mercury or 1013.25 millibars the
pressure shall be set so that the altimeter indicates 3,000 feet. The
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electrical synchro input shall be set to 3,000 feet. The altimeter shall be
'energlzed and the synchro 1nput shall be adjusted to the values in table VI.
'The readings of the altimeter shall be within the Holerances ‘specified. This
test shall be conducted at each of the power, temperature, and altltude

. conditions of table. VI. While the altimeter is 1ndlcat1ng 3,000 feet in the
pneumatlc mode, the electrlcal synchro input shall {be rotated to an angle ’
equivalent to 500 feet correction. The pointer shalll not deviaté from 3,000
feet by more than 10 feet at +71°C, +450C and +250d. The pointer shall not
deviate frow 3,000 feet by more than 20 feet at temberatures 6f =359C and

below. During. quallflcatlon and sampl1ng testlng, the follow1ng tests shall be
conducted'

la; The 2,000-foot altitude deviation shall be established at the 3‘000’foot
‘test altitude with the temperature at 71°C (160°F) and with standard power
input. This deviation shall be maintained for 1 hour and shall meet the
tolerance specified in table VI for room temperaturé

b. At +u5°C (#¥1139F) each deviation specified in table Vi shall be held for
15 mlnutes prior to taking a reading

wlth the altlmeter in the pneumatic mode and the barometric scile sét at
29 92 1nches of mercury or 1013.25 millibars the’ pressure shall be so that the
altimeter lndlcates 3,000 feet. The electrical synohro input shall be seﬁ‘to
the altltude deviation values specified in table VI.} At each test p01nt, :
“gcontrol sw1tch ‘shall be placed in the elect positioni The altimeter' indication
shall change’ to the electrical synchro input setting|within the tolerances
specified in table VI. This test shall be conducted|at each power,
temperature, and altitude condition specified in tabye VI.

%.6.21 Scale error at -540¢ (-659F) (power-on and pneumatic) 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 operatlon at other than
atmospheric pressure. The altimeter, in pneumatic mode, 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 temperature of =540 *50C (-p5°
Y9OF). After data is recorded at each applicable tesv station in table I, the
master synchro shall be set to its electrical p031tlop corresponding to the
altitude value. Power shall be turned on, the data recorded, and the power
turned off before proceeding to the next pressure setilng Checks for proper

operation of the lighting system, the baroset knob, and the control, lever shall
be made.

4.6.22 Scale error at 719C (160°F) (power-on and Qgeﬁmggig) test., The test .
specified in 4.6.21 shall be conducted, except that the temperature shall be .
710 +5°C (1600 %9°F).

v
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TABLE VI.

Altitude deviation.

Room, +45°C, -35°C +71°C, -s4°C +71°C, -54°C I
Altitu%e 115V, 400 H: 108V, 380 Hz; 121V, 420 H: 108V, 320 Hz:; 121V, 48C Hz !
Deviation Tolerances (Ft) Tolerances (Ft) Tolerances (Ft) I
!
(Feet) 3000 30,000 3000 Test Point 3000 Test Point
Test Test
Point Point '
0 20 20 40 40
+500 28 28 45 45
*1000 30 30 50 50
+1500 35 35 Ss $s
42000 40 40 60 60
42500 45
+3000 S0
+3500 S0

(I¥SN)O6LHEG-V-TIN
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4.6.23 Vibration error eumati The altim
the vibration stand in its normal operating position
screws in the same position as on an aircraft panel.
subjected to vibration with an amplitude between 0.0

eter shall be mounted on

and secured by flange
The altimeter shall be

03 and 0.005 inch at

frequencies from 500 to 3,000 cpm so that any point on the altimeter case will
describe a circular path of the amplitude stated 1ncL1ned at an angle of U450 to

the horizontal and dial planes.

not occur in this frequency range. [

The natural frequen#y of the altimeter shall
While the altlmefer is being vibrated, the

maximum amplitude of the pointer oscillation shall not exceed 20 feet and the

pointer variation from its original position shall
test shall be conducted with the pointer at the 0-
approximately sea level and H0,000—foot altitudes.

h.6.24

Vibration error (power-on) test. Following 1

not exceed 20 feet.

The

and 500-foot positions at

he test spe01fled in

4.6.23, the altimeter shall be connected electrlcally as in 4.6.12 and while
energized, shall be subjected to the vibration test of MIL-STD~ 810, curve B of

figure 514.2-2.
of pointer 0301llat10n shall not exceed *25 feet and
its original position shall not exceed *15 feet.
checked for proper operation during this test.

While the altimeter is being v1brat$d, the maximum amplitude

the pointer variation from

The lighting system shall be
The barometrlc potentiometer

shall be excited with 30 volts, set at 29.92 inches of mercury or 1013.25

millibars, and the output recorded before, during, ag

barometric potentiometer output shall not change by m
measured with a recording device which has a frequenc

1 Hz. The potentiometer output shall not fluctuate n
measured with a recording device which has a frequenc
100 KHz.

NOTE: The barometric setting potentiometer is not irp
4.6.25 Besponse test.
electrically to a synchro transmitter which shall be
a rate of 80,000 fpm.
the same indication and rate.
altimeter shall not revert to pneumatic, and when the

The altimeter in the power-on

The pressure shall be adjusted

The
ore than 0.1 volt when
y response greater than
jore than 1 volt when

y response greater than

id after vibration.

{cluded in the AAU-19B/A.

mode shall be connected
icapable of being driven at
to produce approximately

For increasing and decreasing altitudes, thé

synchro comes to an

abrupt stop, the altimeter shall stop at the approprlate electrical value

within 2 seconds.
70,000 feet.
3.5.12.

4.6.26 Pneumatic failsafe test.

The stops of the transmitting synchro shall be set at O‘and
A test shall be conducted to show complliance with 3.5.9 and

The altimeter in the power-on mode shall be

comected electrically to a synchro transmitter which shall be capable of being

driven at a rate of 80,000 fpm. The altimeter shall
elect mode and both the electrical and pneumatic mode
5,000~foot altitude. The pressure shall be held cons
transmitter is driven toward an increasing altitude d

ithen be placed in the
s shall be set at the
hant while the synchro
irectlon at a rate of

80,000 -fpm, until the monitor circuit trips the altimeter into the standby

.mode The pneumatic flag shall appear when the instr|
pneumatic mode. Upon completion of the test, the alt
zero by means of the zero setting system. The correc
25 feet. The altimeter shall then be tested for scal
- 4.6.9 and 4.6.12 within 15 to 30 minutes after it ret
conditions and shall meet the tolerances specified in
then be repeated in a decreasing direction which shal
30,000~foot altitude.

4y

ument returns to the
imeter may be corrected to
tion shall be limited to

2 error in accordance with
urns to ambient pressure
table I. This test shall
L also be performed at a
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4.6.27 Dielectric strenath test. The altimeter shall be checked for
insulation resistance by testing from the terminals indicated to ground at the
potentials indicated 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.

Pins Potential to Case

2! 3: 89 151 17 500V 60 Hz
18, 19, 20, 21, 22, 23, 24

4,6.28 Ele g Lerfe] test.. The altimeter shall be tested in
accordance with MIL-STD usz to determine compliance with the electromagnetic
interference requirements of MIL-STD-461. The following test methods shall
apply: CEO03, CEO4, CS01, CS02, CS06, RE02, RS02, and RS03. There shall be no
deviations from MIL-STD-461 limits for switching transients. During
measurement of emissions, the altimeter shall be dynamically operated.

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.

4.6.29 Magnetic property test. 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 magnetically East or West of the center of the
compass. Starting directly under the compass, the altimeter shall be held in
positions 09, 45©, 90©, 1359, 1B0°, 2259, 2709, and 315° 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
horizontal magnetic field intensity shall 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 Voltage variation test. The altimeter, connected electrically, shall
be tested for accuracy at all test points of table I from 0 to 10,000 feet at
power conditions of 115V-400 Hz, 108V-320 Hz, 108vV-380 Hz, 121V-320 Hz, 121V~
420 Hz, and 121V-480 Hz. The change in reading from that obtained at normal
power (115V-400 Hz) shall not exceed 20 feet.

4.6.31 Power consumption test. The altimeter shall be tested to determine
compliance with 3.4.11.1 and 3.4.11.2.

4.6.32 Ligting tests. Lighting tests shall be conducted in accordance with
MIL-L-25467 and MIL-L-27160.

4.6.33 Compatibility tests. Compatibility tests 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 Environmental tests. The altimeter shall be subjected to the following
tests conducted in accordance with the specified methods and procedures of
MIL-STD-810. Upon completion of each test, the altimeter shall meet the tests
specified in Y4.6.9, 4.6.10, 4.6.11, 4.6.12, 4.6.14, 4.6.19, and 4.6.20 for room
temperature. When external connections are required to simulate installed
conditions, they shall consist of standard AN- or MS- fittings and at least

10 feet of 1/U-inch copper tubing coiled and so arranged as to allow drainage
of condensed vapors. They shall be attached to the static pressure port of the
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altimeter. During all env1ronmental tests (excluding nonoperating environ-

.merits); the llghtlng 01rcu1ts shall be energized and checked.for proper
operatlon.

u.s.au.1 High temperaure exposure test. The high temperature ekposure test
shall be conducted in accordance with Method 501.1,| procedure I.

4.6.34.2 Low temperature exposure test. The low temperature exposure test
shall be conducted in accordance with Method 502.1,|procedure I.

4.6.34.3 Vibration failure test. The vibration failure test shall be .
conducted in accordance with Method 514.2, procedure I, figure 514.2-2, curve B
at frequencies from 5 to 500 Hz. ' '

”4.6;3UJ4 Acceleration tests. The acceleration tesﬁs shall be performed in

accordance with Method 513.2, procedures I and II, except where noted herein.

H.6.:34.00, 1' Structural test. The altimeter shall be‘subjecfed to'acéeleration

- of the magnitudes in directions spe01f1ed in 3.5(1) and in accordance with

Method 513.2, procedure-I. The test time duration in each direction shall be

fu 6 3M 4 2 Qp L;onal test. The altimeter operatiqg in elecﬁricai=mbde sha1l

be subjected to acceleration of the magnitudes and directions. specified in:-
3.:5(i), and in accordance with Method 513.2, procedure II. This test shall be
repeated for each of the following altitudes. e

a; fﬁmbient pressure altitude

b.ﬁfﬁpﬁféximately 5,000 feet (24,896 inches Hg)
c;‘ Abproximately 25,000 feet (11.103 inches Hg).
4;6.3ﬁ.4.3 Readings shall be taken prior to and dur;ng aeceleratloﬁ Tﬂe;

change in reading shall not exceed the values of table VII. Readings shall be

taken after the test and shall not deviate from the initial reading by more
than 10 feet. ‘

TABLE VII., Operational acceleration tFlgrgnce .

Direction and g 1evel 0 Ft Alt. 5K Ft Alt. 25K Ft Alt.
Fore . 2g 20 30 40
Aft 6 g 30 40 60
o 9 g 40 50| 80
~ I Down - 3 20 . 30 40
‘,Laterél , 'M g | 30 - bo 60 .
M 6 34,5 _gm;glgx_pg§g The altimeter shall be subjected to a humidity test .

in accordance with Method 507.1, procedure I, It shall be thoroughly examined

.oy
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not sooner than 48 hours after completion of this test and there shall be no
evidence of internal or external corrosion or deterioration that would affect
subsequent operation of the altimeter.

4.6.34.6 Salt fog 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 wouvld affect subsequent operation of the altimeter.

4.6.34.7 Dust test. The dust test shall be conducted in accordance with
Method 510.1, procedure I.

4,6.34.8 Shock test. The shock test shall be performed in accordance with
Method 516.2, procedures I and III, figure 516.2-2, amplitude (a), time
duration (e¢).

4.6.34.9 Fungus test. The altimeter shall be subjected to a fungus test in
accordance with Method 508.1, procedure I after which it shall be thoroughly
examined. There shall be no evidence of fungus growth.

4.6.35 OQverpressure test. The altimeter shall be subjected to a pressure of
35 inches Hg absolute with the baroset at 29.92 inches of mercury or 1013.25
millibars. The pressure application shall not damage any part of the altimeter
or cause a permanent zero or calibration shift that results in the altimeter
failing specification requirements.

4.6.36 Underpressure test.. The altimeter shall be subjected to a pressure
equivalent to an altitude of 100,000 feet. The vacuum application shall not
damage any part of the altimeter or cause a permanent zero or calibration shift
that results in the altimeter failing specification requirements.

4.6.37 Stop and jump friction at 450 attitudes. The testing specified in
4.6.14 only shall be conducted at the following positions:

a. 90° rotation from normal about the longitudinal axis, and then 459 rotation
counterclockwise

b. 90° rotation counterclockwise from normal about the longitudinal axis, and
then 45° rotation clockwise.

4.6.38 Inte 1 _exs Upon completion of all environmental tests, the
altimeter shall be subjected to the room temperature tests specified in 4.5.1.
The altimeter shall then be disassembled and thoroughly examined to determine
compliance with 3.3.1 through 3.3.6.1, 3.14, 3.15.2, and 3.18. In addition,
there shall be no evidence of corrosion, deterioration of any external or
internal component, or accumulation of any foreign material which would
adversely affect performance or most probably induce a malfunction of the
altimeter.

4.6.39 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 pressure variation. The temperature shall remain
constant; however, norral room temperature variations will be permitted. At
the end of the 30-day period, the altimeter shall meet the individual tests.
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The. scale error tolerances -shall be as épecifiéd‘in table I,‘andithe reédings
shall not vary from the:original (PNEU) scale error readingsﬂby more than the
values specified in table VIII.

TABLE VIII. Scale error variatlion.

R : Scale| Error
Standard Altitude Variation folerances
(Feet) (Feet)
0 15
2,000 ' 20
6,000 30
. 10,000 | o 10
20,000 ‘ 65
. 30,000 ‘.; 100
o 50,000 - | 140 o
4,6.40 Maintainability demonstration test. A malntajnablllty demonstration. i

test shall. be conducted in accordance with MIL-STD- 471 to show compllance w1thA

the spe01fled requirements of 3.4.13. This test may be conducted in
con;unetlon with the test specified in 4.6.38.

4.6.41 iabilit st. The altimeter shall be subjected to a reliability .

test in accordance with MIL-STD-781, test level F, except as modified hereiny. -

which shall demonstrate a contract specified MTBF of ZhOOO hours by test plan
III in qualification testing and test plan IV in produFtion testing. The peak
vibration acceleration level shall be .6g +.1g. Each
electrically and pneumatically cycled. A cycle shall ponsist of operation from
minimum to maximum altitude and return to minimum within approximately 15
minutes. A minimum of 3 cycles per hour shall be performed. 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 approximately 4 hours duration.
During the cooling period, the power shall be turned off and the altitude
inputs returned to sea level.
period which shall be at least 2 hours duration. Each]24—hour period, the
baroset knob shall be rotated once throughout the complete range and the
control lever shall be exercised 10 times throughout the full excursion. In
case of malfunction, the malfunction shall be recordedl the test interrupted
while repairs are made, and the test then continued from the point of
interruption. At approximately 200-hour intervals and|at the conclusion of
this test, the altimeter shall be subjected to the tests specified in 4.6.2, .
4.6.3, 4, 6 6, 4.6.7, 4.6.9, 4.6.10, 4.6.11, 4.6.12, 4, 6 14, 4.6.19, and 4.6.20 "
at room temperature. If recallbratlon, adJustment or repalr is required to
pass any test, a failure shall be charged against this|test. Out-of-tolerance
conditions in the pneumatic mode will be permitted to the extent of 25 feet-per
250 hours, if rezeroing by use of the baroset system cqrrects the condition.
Time accrued.during electrical operation of the altimeter in previous tests may
be used as part of the time required by this test, if approved by the procuring
activity. This test may be interrupted for normal weekend shutdown.

48

altimeter input shall be. .

The vibrator shall operate during this cooling -

-
P



MIL-A-83419C(USAF)

Accept-reject criteria shall be in accordance with MIL-STD-781, test plan III
for qualification testing 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.

§.6.41.1 Longevity test. 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 termination of the test, the altimeter shall have passed the test.

4.6.42 Loading test. The altimeter shall be placed in the pneumatic mode and
shall be stabilized at approximately 0 feet (29.921 inches Hg) where the
pointer is set to zero error. While the external transmitter synchro is
rotated through 360° twice, the altimeter shall be observed for induced errors.
The maximum error at 0 feet shall be 25 feet. The test shall be repeated with
a pneumatic input approximately 50 K feet (3.425 inches Hg). The maximum error
shall be 50 feet.

4.6.43 PBarometric scale rezero test. The altimeter pointer shall be adjusted
to read 0 feet with a pneumatic input of 29.9213 inch Hg input and the baro
counter set to 29.92 inches of mercury or 1013.25 millibars. The zero setting
knob shall be unlocked and placed in the extended position to allow adjustment
of the relative setting of the pointer and barometric setting 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
barcometric setting 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 adjustment which displaces the pointer 140 feet in
the negative direction from 0. At the completion of 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 1013.25 millibars and the rezero mechanism shall be
locked.

4.7 Packaging inspection. The packaging, packing, and marking shall be
inspected for conformance to section 5.

5. PACKAGING

5.1 Preservation-packaging. 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 preservation shall be in accordance with
MIL-P-116, Method 14-5 without preservation compound, using reusable metal
containers.

5.2 Packing. The altimeter shall be packed in accordance with MIL-STD-794,
level A, B, or C, as specified in the contract or order.

5.3 Marking. The interior and exterior containers shall be marked as
specified in MIL-STD-794 with the following precautionary markings appearing
conspicuously on two opposite sides of each interior package and each shipping
container:

FRAGILE - DELICATE INSTRUMENTS HANDLE WITH CARE.
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6. NOTES

6.1 In;ended use. - The' AAU- 19B/A AAU- 3M/A and AAU«37/A altimeters are

intended for use with air-data and altitude computers conforming to MIL-C- 27889
and MIL-C- 38240 in supplying an. 1ndlcat10n of static |pressure defect corrected.:

altitude 1n the power on mode.

rderlgg gL Procurement'docgments should spﬁcify the following:

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

b. Type of indicator (see "1.2)

c.

H.S 2.3)

d. Compatlblllty test requlrements (see 4.6.33)

e. .When,longevityvis not to be conducted (see 4.6.4111

Levels of packaglng and packing requ1red

6.2. 1 ‘Government-1 d property. Within 60 days of ireceipt of eonﬁnaét,afheﬁﬁ
cotitractor will inform the procuring activity of the date on which a TTU-229/E .-

test set and a CPU-U46/A or CPU~66/B computer will be Ae

6.3 aL . Data generated by this document is not del;verable unless'speciffedl

When sampling plan B and C tests are not to be conducted (see 4.5.2.2 and

)

quired.

on the Contract Data Requirements List (DD Form 1423) }eferencing the

appropriate data item description in the military departments' Authorized Data .

List (ADL). The data produced by this specification is
a. Data for approval for nonstandard parts (see 3.2.15

b. A record of events during corrective malntenance ta
specified in 3.4.13.1.1

¢. A safety hazard analysis (see 3.4.13.2.1)

d. Test report in accordance with MIL~STD-831 (see 4.4

6.4 Qualification. With respect to products requlrlng qualification, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion in the applicable Qualified Products List whether or
not such products have actually been so listed by that |{date.
suppliers is called to this requirement, and manufactuners are urged to arrange

as follows:

s

sk demonstration as

.2).

to have the products that they propose to offer to the Federal Government

tested for qualification in order that they may be ellg

ible to be awarded

contracts or orders for the products covered by this speclflcatlon. The

activity respons1ble for the Qualified Products List 1s

Systems Division, Attn: ASD/ENAID, Wright-Patterson Alr Force Base, Ohio 45433

6.5 Identification of changes. The margins of this specification are marked
with an asterisk to indicate where changes (additions, modifications, correc-

tions, deletions) from the previous issue were made. T
convenience only and the Government assumes no liabilit

the Aeronautical -

hls was done as a
y whatsoever for any

inaccuracies in these notations. Bidders and contractors are cautioned to
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evaluate the requirements of this document based on the entire content
irrespective of the marginal notations and relationship to the last previous
issue.

Custodian: Preparing activity:
Air Force -~ 11 Air Force - 11
Review activity: Project No. 6610-F295

Air Force - 99

ﬂ'u.s. GOVERNMENT PRINTING OFFICE: 1979-603-022/4423
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