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MIL~C-38214B(USAF)
7 October 1968
Superseding
MIL~-C-38214A(USAF)
4 November 1963
MIL-C-27224B{USAF)
16 February 1962

MILITARY SPECIFICATION

COMPASS, MAGNETIC, MOUNTED

1 SCOPE

*1 1 Thie specification covers the requiremente for two types of integrally highted
pilot’s standby mounted magnetic compasses,

*1 2 Classification Compasses shall be of the following types, as specified (see
6 2):

AQU-3'A White lighted
AQU-5/A Red lighted

*2, APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or
reques: for proposai, form a part of this specification to the extent specified herein.

SPECIFICATIONS

Federal

QRQR-C-320 Chromum Plating (Electrodeposited)

RE-P-41¢ Plating, Caamium (Electrodeposited)

QRR-T-425 Tinplale (Hot Dip and Electrolytic)

QEG-Z-325 Zinc Coating, Electrodeposited, Requirements for

FPP-B-566 Box, Folding, Paperboard

PPP-B-636 Box, Fiberboard

PPP-B-665 Box, Paperboard, Metal Staved (Including Stay Material)

PPP-B-€76 Box, Sewup

Military

MIL~-P-116 Preservation, Methods of

MIL-L-5020 Liqud, Compass, Aircraft

MIL~C-5541 Chemical Films and Chemical Film Materals for Aluminum and
Aluminum Alloys

MIL~S-7742 Screw Threads, Standard, Optimum Selected Series: General

Specification for

FSC 6605
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MIL-A-8625
MII -C~-1480¢

MIL-1-25467
MIL-L-27160
MIL-B-27497

STANDARDS
Military

MIL-STD-100
MIL-STD-129
MIL-STD-130
MIL-STD-143

MIL-STD=~-454
MIL-STD-781
MIL-STD-794
MIL-STD-81¢
MIL~-STD=~-831
MS3355¢8

MS33586

Anodic Coatings, for Aluminum and Aluminum Alloys

Coating, Reflection Reducing, for Instrument Cover Glasses and
Laghting Wedges

Laghting, Integral, Aircraft Insirument, General Specification for
Lighting, Instrumen:t, Integral, White, General Specification for
Bearing, Jewel, Sapphire or Ruby, Synthetic

Engineering Drawing Practices

Marking for Shipment and Storage

ldentification Marking of U £ M:ihitary Property

Specifications and Standaras Order of Precedence for the Selec~
tion of

Standard General Requirements for Electronic Equipment
Reliability Tests, Exponential Disiribution

Parts and Equipment, Procedures for Packaging and Packing of
Enwvironmental Test Methods

Test Reports, Preparation of

Numerals and Letters, Aircraft instrument Dial, Standard Form
of

Metals, Defimition of Dissimilar

Air Force ~ Navy Aeronautical
AN3L1€ Plug Assembly - Instrument Electrical

(Copies of documents required by suppliers in connection with specific procurement
functions may be obtained from the procuringactivity or as directed by the contracting
officer )

3 REQUIREMENTS

*2 1 nualification I'ne compasses furnishec under this specification shall be prod-
ucts which are qualified for histing or the applicabie Qualifiea Proauctis List at the
time set for opening of bids (see 4 4 and € 4)

3 2 Selectior of specifications anc standards Specifications and standards for
necessary commeodities and services not specifiec nerein shali be selected in accor-
aance with MIL-STD~145,

3.3 Materials

3.3 1 Metals. Metals shall be of the corrosion-resistant type or suitably protected
to resist corrosion during normal service life, Materials contained within hermeti-
cally sealed enclosures are considered to be suitably protected against corrosion.



Downloaded from http://www.everyspec.com

MIL-~-C-38214B(USAF)

33.1.1 Dissimilar metals Dissimilar metals shall not be used in intimate contact
unless switably protected against electrolytic corrosion. Dissimilar metals are de-
fined 1in MS33586

3312 Light metal allovs Aluminum, magnesium, ana other hightweight alloys
shall be used for all metal parts of the compass except where stressing, fire resis-
tance, or other requirements dictate the use of steel or other heavy metals

3.3.2 Nonmagnetic materials. Nonmagnetic materials shall be used for all parts of
the compass except where magnetic materials are essential

3 3.3 Fungus-resisiant materials, Materials which are not nutrients for fungl shall
be used to the greatest extent practicable. In cases where materials that are nutrients
for fung: must be used, such materals shall be treated with a fungicidal agent as
approved by the procuring activity

3 3.4 Protective treatment When materials are used 1n the construction of the
compass that are subject 1o corrosion due to salt air or other atmospheric conditions
likely to occur during service usage, they shall be protected against such corrosion
1In 2 manner that will 1n no way prevent compliance with the performance requirements
of this specification The use of any protective coating that will crack, chip, or scale
with age or extremes of atmospneric conditions shall be avoided

34 Design The compass shall be designed to operate as a reference to the earth’s
magnetic meridian The outline dimensions of the compass shall conform to figures 1
and 2 The design shall be as simple as practicable so that overhaul or repair majy
be accomplished readily withou: the use of special tools or fixtures

341 Mounting flange The mounting flange shall be anintegral part of the compass

342 Filler cap A suitable filler cap shall be so incorporated that the compass
ma) be easily filled with liquid

3.4.3 Bowl The bowl shall be made of low-density metal, shall be umiform 1in texture,
have a smootrn surface, and shall be of one~-piece construction. X approved by the
procuring activity, other types of construction may be used. A V-channel shall be cut
into the top of the inside of the bow!l so that one side of the channel meets the coverglass
at not more than 70°, except this channel w1ll not be required on compasses of the
pellows- or expansion-type construction, The channel shall run the full length of the
top edge of the glass (as wiewed from the outside) and shall be not less than 1/8 inch
deep. Holes shall be drilled 1n the bottom of the channel sc that air can rise to the
chamber above No bubbles shall be visible inthe face of the compass when the compass
15 tilted at an 18° dive.

3.4.3.1 Cover glass. The cover glass shall be of the flat type, snall be thoroughly
annealed, and shall be free from flaws and scratches. The size of the cover glass shall
be such that not less than 60° of the card graduations, +30° from the lubber lhine, are
exposed for viewing along the line of sight which makes an angle of 30° with any point
on the perimeter edge of the cover glass.
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caomp Location

Type Designation
as Apphicoble [ocotion
Optionaot

Compensotor
Screw Locdations

!

o5 DIg Min et

HEIGHT OR | wIDTH
MARKING LENGTR OF LINE COLOR
T 0010 0008
Numerols 2, €, 12, 15, 21, O 187 O white
24, 30 ono 33
H i
4
3C° Groouotiony C 094 C 03y wnite
IC° Groouotions C 094 C Olé White
Caroing! Pointere N, £, &, @ C 187 — white
Lubber Line (Approx ) 075¢ | ©OlI& white
s¢ Graguations C 062 0 016
[ Type Nc | C 082 —— Duraoble Biace

FIGURE 1,

Face and Card Detail
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Note Cover Moy Extend os Shown to Accomodate
Removoble Light Bulbs
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-
.
I [[71
]

Electricol Connecior-——-J

See Figure | For Face and Cara Details

Case 1n Accordonce with MS33638 For 2- inch
Nominol Size Except as Shown

Dimensions n Inches

FIGURE 2, Case
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3 4,3 1.1 The glass shall be clear and free from flaws that would affect the legibility
of the card markings when the compase 1§ filled with liquid and observed under nor-
mal operating conditions

34312 Reflecung glass surfaces  All reflecung glase surfaces, except the sur-
{ace adjacent 1o the compases fiwad, shallbe provided with 2 reflection-reducing coating
conforming to MIL-C-1480¢

34,32 Gaskets Gaskets shall be made of material suitable for holding the damping
higuid within the bowl Sealing agents shall be of such nature that they will not con-
taminate the ligud

34,33 Expansion unit Excep: for the air-champer type, the bowl shall incorporate
a sullable expansion unit to permit the higumc 10 contract or expanc as a result of tem-~
perature and altitude changes

244 Compass hqud The compass haguid shall be 1n accordance with MIL-L-5020

*3441 Filhing procedure At the proper stage of assembly, the compass shall be
completelxr filled with tne hiquic specified 1n 3 4.4 at a temperawre of 20°C. The com-
pass shall then be sealed In the case of an air-chamber-type compass, the compass
shall be filiea with compass lhigquid to such a level as wo allow for expansion space at
the specifiea temperature With the filler cap removed, the compass shall be placed 1n
an alutude chamber, the pressure reauced to the equivalent of a 50,000-~foot altitude
and mamtainea for a period of 20 munutes, and the pressure then increased w0 sea
level Any arop in liquid level shall be repiemished and the filler cap shall be i1nstalled,

2.4 4.2 Leakage, Under nocircumstances shall the hiquia leak from the compass when
it 18 subjected to the environments specified herein.

oA

3 4.5 Compass face. Each compass-face numera! shall distinctly indicate the gradua-
tior to wmch 1t apphes

3.4.3.1 Markings A1l markings shal. be sc durable as to withstana usage en-
countered in service, The card and lubber line shall b¢ marked as shown on figure 1.
The form of the letters and numerals on the card shall conform tc MS3355¢€.

3.4.5.2 Card assembly. The card assembly shali be as hightweight as practicable
and shall be sufficiently nigid to withstand service usage. Tne assembly shall be
spring mounted to apsord the external vibration encountered in service. Caution shall
pe exercised in soldering to prevent heating of the magnet.

*3 4,5,2.1 Card The card shali be constructed of aluminum, aluminum-allov, or
other nonmagnetic material, and shall be graduated at 5° divisions to represent
horizontal angles, as shown on figure 1, within an accuracy of 1° When the compass
1s tilted 18° in pilch up and down, all compass card letters, numerals, and markings
shall be clearly readable.
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34522 Card pivot The card pivot shall be constructed of high-grade steel or
other suitable alloy which shall be properly hardened and polished on its working
surface

*3 4,5.2 3 Lubber line The lubber line shali be made of phosphor bronze, brass,
berrilium copper. or similar nonferrous metal properly plated so that it will not dis-
color the fluid, and shall be so constructed that when reading the card, parallax will
be reduced to a mimimum A plane through the pivot and the lubber line shall form
right angles with the plane of the mounting surface within an accuracy of 1°.

3453 Compensaung system< The compensating syvstem shall consist of perma-
nent bar magnets that are manually adjustable for remowving the compass deviations
on North-South (N-S) and East-West (E-W) headings Both systemes shall be provided
with a zero index mark 1o show, when the system is in operation, where 1t exerts
zero effect on the indication The system shall be so designed that the zero index
mark reads zero only when the system 1s 1n 1ts zerc effect position

34.5,31 Cover plate, A cover plate shall be prownded to cover the compensator
adyusting screws The cover plate attaching parts shallbe an integral part of the plate,

34,532 Cup jewel The cup jewel shall be sapphire i1n accordance with MIL-
B-27497, shall be free from surface flaws, and shall fit snugly in the jewel retamer,

2453.3 Magnets The compensating and carad magnets shall be made of suntable
magnetic matemal, shall be heat-treated, magnetized 1 saturation, and aged to i1nsure
optimum performance

*3 46 Laghting svsiem  Except as specified herein, the AQU-5'A compass shall be

provided with an integral red lighting system 1in accordance with MIL-L-2546%7 and
the AQU~-3, A compass shall be prowvided with a white Lhghting system 1n accordance
with MIL-1.-27160

*24 ¢1 Prnime stanaard Internal highting snall be comparable to and shall balance
ir brigntness witn prime standarc compasses The prime standard shall be eiwer a
standpy compass or & highted model conforming tc the requirements of this specifi~
cation The prime standard shall be equipped with the applicable highting, shall meet
all specification requirements, and shall be useu as tne reierence {or acceptance of
all standpy compasses. The prime stanaard and recorded overall color and brightness
measurements shall be approved by the procuring activity

=3 4 €1.1 Color and brightness areas. Representative areas of the face of the prime
standard shall be measurea for color ana brightness in accordanc® with MIL-1L.~2546%
or MIL-L-27160, as applicable, Checks shall be made every 50 hours of operation or
120 days to determine any brightness or color change. The prime standard data shall
be submitted to the procuring activity for investigation and reapproval. The procuring
activity reserves the right to request that the prime standard be submitted for
investigation,
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*3 4.6,2 Visual comparison When both the compass and the prime standard are
energized with 3 0 =0 01V, the compass shall appear no brighter or dimmer than the
prime standard When the AQU=-5/4A indicator and the prime standard are energized
with 5 0 =C 01V or wher the AQU-3 A 1ndicator anc compac<s are energized with
45 =001V, the compasses shall appear 1dentical in color to the prime standard

*3463 Lamp circuit The lamp circuit between the lamp socketl and connector
socket shall be a properly counterpoised system tha.will not produce a stray magnetic
field which would ceause compass errors in excescs of those specified 1n 4 6 3 with
direct current apphiec and the lamp burning

[+

5 4 €.51 Electrical connector socket, The electrical connector socket shall con-
orm tw figure 3,

[g]

347 Adjustment of compensator The adjustment of the compensator shall be made
from the ifront of the compass Each system chall be provnided with a screwdriver-
type adjustment The change i1n compensation for equal angular displacements of the
adjusting screws shall be the same for botn N-S anc E-W systems Either adjustment
mav be turned continuously 1r one direction without meeting a stop which shall result
in the compensation passing through complete cycles repeatedly

3471 Fnichon There shall be sufficient friction in the adjustment operation to
prevent cnanges 1n adjustment due to vibration

54 % Service condintons The compass shall be suitable for continuous operation
for extended periods of time under all service conditions

*3 4 & Maintainabiiyy I'he follow:ing maintainability reguirements shall be con-
sidered 1n the design of the compass

& Mimimizatior. of the compiexity of meamtenance tasxs (for example calibration.
adiwusiments, nspecuon, etc) by maximum use of simple design whict includes optimum
interchangeability and use of standardized eguipment or commercial 1tems

b Ramd an¢ positive recognition of equipment malfunction or marginal periormance

¢ Rapid and positive i1dentification of the repiaceable defective part, assemply or
component

d Mimimum nuribers and types of itests and test equipment (special ana standard)
needed to perform maintenance,

*3,4.10 Reliahility, The compass shall demonstrate a minimum acceptable mean-

time-between~failures (MTBF) of 2,000 hours based on 4 discrimination ratio of 0 67
and a confidence factor of 90 percent,
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*3 411 Longevits The compass shall have an operating life of not less than
3.000 hours before the equipment consistently fails to meet the specified M BF.
2 5 Construction fhe comwpass shall be s¢ constructed that no parts wall work
loose 1n service 1t shall be bult to withstand the sirains, jars, v.brauon, aad other

conditions incident to shipment, storage, installation, and service use

*3 6 Performance The compass shall function properly under the following
condiuions

& Temperatures -~ operating temperatures ranging {rom -54° to -71°C and siorage
temperatures ranging from -62° to =71°C

b Humidity - relative hurmidity up tc 95 percent at a temperature of 71° _2°C
¢ Altitude - altitudes ranging from 0 o 80,000 feet

d Salt fog - exposure to atmosphere coniaiming salt laden moisture for a mimmum of
1656 hours

e Vibration - condinions of vibration inciden' to normal use inaircraft or any vana-
non e vibration frequency between the hirmits of 5 ana 500 Hz and circular amplitudes
between 0 009 and 0,011 incn diameter

{ Fungus - Fungus growth as encountered in tropical climates

g Dus' - Exposure to airborne sanc and aust particles as encountered in desert
areas

h lhermal shock - abrupt temperature change from 71° to 5°C

1 Snock - accelerations up to 10g for a nominal duration of 10 milliseconds.
2 €1 Funcuons The compass shall functior as z pilot’s standby magnefic compass
ior use 1n aircraft equipped with a remote indicating compass When properiv nstallea
in the aircraft tne compass shall pe capable of performing the following funcuons

under flight conditions

z. Continuousiv 1ndicate the heading of the aircraft with reference o the earth’s
magnetic field

b lncicate the correct heading with an error not exceeding 10° within € seconds after
completing a turn from magnetic nortn to magnetic south at the rate of 360° per minute

¢ Indicate the correct heading with an error not exceeding 3°, provided the rate of

change of heading does not exceed 1° per second, in moderately rough air on a north
raagnetic heading.

10
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*3 6.2 Insulation. The compass shall withstand a potential of 500V at a frequency of
60 Hz applied between pins and between pins and the case for a period of 1 minute,

*3 6 3 Mounting lugs Thne mounting lugs shall withstand a load of 175 pounds for a
period of 1 minute under the conditions specified in 4.6.19,

*3 6 4 Connector installation, The connector shall be of such strength and shall be
so 1nstalled that 1t will withstand a moment of 25 inch-pounds for 1 minute without

becoming damaged or loosened

*3 7 Part numberng of interchangeable parts All parts having the same manufac-
turer’s part number shall be functionally and dimensionally interchangeable The 1tem
1dentification and part number regquirements of MIL-STD-100 shall govern the manu-
facturer’s part numbers and changes thereto

3 & Screw threads TUnless otherwise specified, screw threads shall conform to
MIL-S-7742

*3 9 Soldering Soldering shall be in accordance with MIL-STD=-454, requirement 5

3.10 Fimishes and protective coatings

3.101 Aluminum alloy parts  Aluminum allo) parts shall be covered with an anodic
film coniorming to MIL-A-8625, except as follows

a Dials, small holes, and case 1nserts need not be anodized

L Aluminum alloys which do not anodize satisfactorily shall be coated with a chemi-~
cal film 1n accordance with MIL-C-5541

¢ Wnere tne primary purpose of the treatment 1s 1o affora & suitable paint base,
chemical treatments in accordance with MIL~-C-35541 may be used in lieu of anodizing

d Castings containing nonaluminum alloy integral inserts may be treated with a
chemical film 1n accordance with MIL-C-5541 in hieu of anodizing

310.2 Stieel parts Where practicable, steel parts shall be cadmium plated in ac-
cordance with QQ-P-41€, of & class and type adequate to acheve the degree of pro-
tection reguireq, or zinc plated in accordance with QQ-7Z-325,

310.3 Brass and bronze parts All brass, bronze, or copper-bearing alloys, except
bearing surfaces which come in contact with the compass liquid, shall be cadmium-
plated in accordance with QQ-P=-416, of aclass and type adequate to achieve the degree
of protection required; chromium-plated in accordance with QQ-C-320, zinc~-plated 1n
accordance with QQ-2-325; or tin-plated 1n accordance with QQ-T-425,

11
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3104 Interior fimish, The interior surface of the bowl and all interior visible parts
shall be fimished in durable dull black as approved by the procuring activity. The fin-
1sh shall be suchk that continuous or intermitient exposure o the compass liquid will
not discolor or otherwise contaminate the liguid nor impair the finish,

3105 Exposed metallic parts Lxacept as otherwise specified, exposed metallic
parts, except electrical recepldacles, shall be coated with durable black baked enamel
or other durable black finish All external surfaces that are visible 1w the pilot when
the compass 1s mounted shall have a durable black fimish with minimum gloss.

311 Weight The total weight of the compass shall not exceed 14 ounces.

312 ldentification of product Equpment, assemblies, and parts shall be marked for
identification 1n accoraance with MIL-STD~-130

313 Workmanship The compass, including all parts and accessories shall be con-
structec and finished in a thoroughls workmanlike manner Particular attention shall
be given to neatness and thorougnness of solaering, marking of parts and assemblies,
and freedom of parts from burrs and sharp edges

3131 Dimensions and wilerances Dimensions 4and tolerances not specified shall
be as close as 1c consistent with the best shop practices Where dimensions and tol-
erances may affect the interchangeability, operztion. or performance of the compass,
they shall be held or Iimited accordingly.

3132 Screw assemblies Assembly screws and bolts shall be tight The word tight
meanes that the screw or bolt cannot be appreciably tightened further without damage
or myury to the screw, bolt, or threads

3133 Cleaming The compass shall be thoroughly cleaned and loose, spattered, or
excess solder, metal cnips, and other foreign mater:al removed during and after final
assembly Burrs and sharp edges as well as resin flash that may crumble shall be
removed

3 18,4 Riveung Riveting operations shall be carefully performed ana shall be op-
erable withoui interference, tignrt spots. loose spote, or other irregularities, Where
required for accurate adiustments gear assemblies shall pe Iree from backlash.

4 QUALITY ASSURANCE PROVISIONS

"4 1 Responsibilin for inspection Unless otnerwise specifiea in the contract or
purchase oraer. the suppher 1s responsible for the periormance of all inspection re-
guirements as specified herein Except asotherwise specifiedin the contract or order,
the supplier may use his own or any other lacilities 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 prescribed requirements.

12
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4.2 Classification of tests The inspection and testing of compasses shall be class:-
fied as follows

a. Qualification tests

b  Quality conformance tests

4.3 Test conditions

4 3,1 Atmospheric pressure Unless otherwise specified, all tests shall be made
at atmospheric pressure (approximately 29,92 inches Hg) and at room temperature
(approxamately 25°C) When the tests are made with atmospheric pressure or room
temperature differing materially from the above values, proper allowance shall be
maae for the differences from the specified conditions

4.3.2 Irniction removal Unless otherwise specified, the compass shall be vibrated
before a test reading 1s taken. Vibration shall be applied by means of an electrome-
chanical wvibrator and shal! be approximately 0.2g at a freguency of not less than 30 Hz.

4 33 Attitude Unless otherwise specified, the compass shall be tested in the nor-
mal operating position

4 34 Vibration stand A vibration stand shall be usec that will vibrate with & cir-
cular motion 1n a plane inchined 45° to the horizontal plane at frequencies between
5 and 500 Hz. The diameters of the circles shall be as specified herein.

4 4 Qualification testing

*4 41 Test samples., The test samples shall consist of 1§ compasses representative
of the production equipment Three of the compasses shall be subjected to all the
tests except reliability and the other 15 compasses shall be subjected w the rehiabil-
1ty test onlv (see 4 6 29) Tne samples shall be identified with the manufacmrer’s
part number and such other information as requirec bv the procuring activity

*4 4,2 Test report When tests are conducted at a location other than the laborator
of tne qualifying activity, the following shall be furmshed to that activity

a Three copies of a test report in accordance with MIL-STD=-831
b  The samples that were tested in the ‘‘as 1s”’ condition

¢c. Two sets of assembly drawings

d. Brief operating instructions,

4,4 3 Qualification tests. The qualification tests shall consist of all the tests de-
scribed under 4.6

13
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—
4 5 Quality conformance tests. Quality conformance tests shall consist of
a. Indiwvidual tests
b  Sampling tests,
4 5.1 Inaividual tests Each compass shall be subjected to the following tests as
described under 4 €
a2 Examnation of product
b  Tilt error
¢ Zero compensation
d Compass error without compensation
e Friction error
f Balance
g Early failure
h  Lighting (visual comparison only). S’

4 52 Sampling tests

4521 Sampling plan A Five compasses shall be selected at random from each
10¢ or fraction thereof produced on the contract or oraer and subjected to the fol-
lowing tests as aescribed under 4 6

a4 Indivndual tests

b Compensauon

¢ Compass error caused by compensaung mechansm
d Low temperature operation

e Hign temperature operalion

{  Time of swing

g Vibration error

h Damping

14
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Swarl

Lubber line
Insulation

Mounting lugs
Connector installation

Stamhity with change in magnetic latitude,

*4 522 Sampling plan B Unless otherwise specified (see 6.2), 3 compasses shall
be selected at ranaom from the first 15 on the contract or order and subjected to the
following tests as described under 4.6

a,

b

k

Sampling plan A tests
Temperature-altitude
Thermal shock

Shock

Bumadity

Fungus

Salt fog

Dust

Vibration

High temperature exposure

Low temperature exposure.

45221 At the option of the procuring activity, the tests specified 1n 4 5.2 2¢, 4, €,
and { may be conducted on empty cases.

4.5.2.3 Rejection and retest. When one 1tem selected from a production run fails
to meet the specification, no i1tem still on hand or later produced shall be accepted
until the extent and cause of failure are determined. After corrections have been
made, all necessary tests shall be repeated.

15
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4 5.2,3.1 Individual tests may continue, For operational reasons, individual tests
may be continued pending the investigation of a sampling test failure, but final accep-
tance of items on hand or later produced shall not be made until 11 1s determined that
the 1tems meet all the requirements of this specification

*4¢ 524 Sampling plan C  Unless otherwise specified, five compasses shall be se-
lected at random from each 500 or fractiorn thereof produced on the contract or order
and tested as specified under 4.6.29 for a total of 7,000 hours.

*4 5,241 Acceptance and rejection Faigure 4 shall pe the criteria usedto determine
whether the equipment will be accepted or rejecited Certified time records shall be
maintained of the test time accumulated on the equipment after starting the environ-
mental cvching specified in 4 6 28 In the event & continue-test decision apphies after
7,000 hours of testing, the production quantity shall be considered as conditionally
acceptable: nowever, the accumulatec time and failures shall be added to the data of
the next production quantity for & composite accepi-reject decision If the continue-
test condition perssts, the data from successive production quantities shall be accu-
mulated until 10 failures or 31,400 hours of testing have occurred at which time an
accept-reject decision shall be made In the event! of & reject decision, production
unite shall be considered unacceptable and aeliveries shall pe stopped immediately,
Nce more deliveries shall be maae until furtner notice from the procuring activity

*4 52 42 Recording Recording, data handiing, and reporting procedures shall be
1n accordance with MIL-STD-781

453 Defects 1n items already accepted. The investigation of a test failure could
indicate that defects exist in items already accepted If so the contractor snall fully
advise the procuring acuvity of ali defects likely to be found and methods of correcting
them

*4 531 Corrective action and retest Corrective action and retest shall be required
for each failure that can be reasonably attributed to poor manufacture or design prac-
tices, or which adversely affects mission compietion

< € Test methods

« €1 Examination of product The compass shall be visually inspected (o deter-
mine compliance with tne requirements speciile¢ herein with respect 1o materials,
design and construction, necessary mechanical measurements, marking, and
workmanship

4 €1.1 Foreigrn maternal inside compass case, The compass shall be held face down
ana rocked througn approximately 40° (20° eiwner siae or vertical) at a rate of approx-
imately 1 Hz for 5 seconds The compass shall then be placed face down for approx-~
1mately 3 minutes With the face still down, the compass shall be gently raised over
the head and viewed in a light intensity of approximately 48 foot-candles of incident
light or 10 foot-lamberts of reflected light, equivalent to two 100-watt incandescent

16



Downloaded from http://www.everyspec.com

MIL-C~-38214B(USAT)

BLI9NIY) 193l3) - )88, anunjuo)) - ydoosoy

Wi} 18] Lo}

¥ AHODIA »

VO0vy QUOZE [el0]e]° ¥4 uoub e (016191474 [elele 7] GOt uoue [e]W 0] O
% \ f
00w \ 002! I N B
[T 1T T T esay T T lxr : L - B I L\I\J
| B N 7 B B Bt R e AR S e
\ ] L —
[ - 183) anunyuoy | 7T =
\\A .
r-——"1—— = — - 414145\& ]
: SIS B S A S R S ,JXi B SN R S
teslay
1

Ol

ON

40

$3.nD 4

17



Downloaded from http://www.everyspec.com

MIL-C-38214B(USAF)

lamps, at 30 inches No more than five particles, with no particle larger than
0 002 inch, shall be visible on the compass glass Particle size may be estimated by
comparison with the lubber line the width of which shall be approximately 0 016 inch

4 6.1.2 Bubble test Tne compass shll be tiltec 18° in pitch (dive) and no bubbles
shall appear in the compass face The compass may be gentlyv shaken to loose any
bubbles that adhere to the coverglass,

4 6.2 Tilt error With the compensators removed or set at zerc. the compass shall
be observed and readings taken at each 30° heading The compass shall then be tilted
10° 1n pitch about a horizontal axas. The change n readings at each 30° neading shall
not exceed 2°

4 £.21 With the compass tilted 18° in either pitch or bank about a horizontal axis,
the card shall be free to revolve on 1ts pivot and all of 1ts letiers, numerals, and
markings shall be clearly readable from a point 2 feet in front of and level with the
center of the compass.

4622 Ateach 30° heading wnen nulted 18 about a horizontal axxs in bank, the reading
shall not differ by more thar 5° from the reading obiained with the compass 1n the
normal position At 18" pank, the reading shall be taken at madpoint of the graduations
At level posiuon, the reading point snall be at the bottom of the graduations,

4 63 Zero compensation With the compensator installed, the compass shall be
placed 1n & fixture with the mounting surface vertical and at right angles to the mag-
netic meridian when the fixture reacs North With the fixture set on North, the N=S
compensating screw shall then be turned until the compass reads North The fixture
shall then be set on East and the E-W compensating screw turned until the compass
reads East The fixture shall be set on South and the number of degrees the compass
1s iz error shall be noted This error shall be divided by two and the fixture adjusted
by the quotient The N-5 compensating screw shall thern be adjusted until the compass
reads South The fixture shall be set on West anc the above procedure repeated, ad-
jusung the E-W compensating screw, The fixture shall then be set consecutively on
North, East, South. Wes:, and Nortn The error at pos:tions North and East shall be
within 0 5° as read on the fixture when the lubber line :s centered on the cardinal
markings of the error at South and West, respectively The error at North 1s the
alignmen: error ana shall not exceec =2° This 1iest shall be repeated with rated
hghung power apphied

4 € ¢ Compass error witnout compensation This .est shall pe conaucted with the
compensator removed from the compass as a umt, and without changing the adjust-
men. For compasses of such design that the compensator unit cannot be removed, the
test shall be made with the compensator set at zero, using the procedure specified 1n
4.6.3,

4,6.41 With the test fixture set on North, the compass shall indicate 0° within +2°,
“rom this position, the fixture shall be turned about its vertical axis, by reference to
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an accurate circular scale, to each 30° heading. After allowing for ahignment error,
the error at any point shall not exceed 1°

4 65 Friction error. The compass card shall be defiected 5° from 1ts equilibrium
position by use of a small permanent magnet The magnet shall be withdrawn very
slowly allowing the compass card to return towards 1ts equilibrium position, This
procedure shall be repeated deflecting the card 5° in the opposite direction, In each
case, the card shall return to within 1° of 1ts original position without the compass
being wibrated or tapped The deflecting magnet shall be very slowly removed so that
the card will not gain momentum

4 6 € balance The compass shall be neid 1n 11s normal operating position. The de-
viation of the card plane from the hormzontal, as determined by any suitable method,
shall not exceed 1°, As a mmmum, readings shall be made at the four cardinal
headings

4 6.7 Early failure The compass shall be subjected to a 1-hour functional reliabil-
1ty test as follows. The compass shall be mounted on & turntable which has been in-
clined at 10° =2° to the horizontal and so located that the window faces the outer edge
of the turntable The table shall be turned at a rate of 3-3/4 =1/2 rpm with the instru-
ments revolving 360° about 1ts vertical axis and 20° about ite horizontal axis each
revolution This shall be continued for a perod of 1 hour after which the compass
shall be subjected to the test specified 1n 4 6 5,

*4 6 8 Laghting. Except as specified herein, the lhghting system shall be tested 1n
accordance with MIL~L-25467 or MIL~L-27160, as applicable,

*4.6 €1 \hsual comparison The compass and the prime standard shall be energized
at 3 00 £0 01V ana shall appear identical in brightness

*4 6.6 2 Color. The AQU-5,A compass and the red lLightea prime standard shall be
energized with 5 =0 01V and the AQU-3/A compass and the white hghted prime stan-
dard shall be energ:zed with 4.5 =0 01V for the color test In each case, the compass
and the prime standard shall appear identical in color.

¥4 € &8 3 DBelfore & compass 1s rejected due w discrepancies detecied by visual com-
parison, 1t may be subjectec 1o the brightness or color 1ests specified in MIL-L~-25467
or MIL-L=-27160, as apphicable,

4£.6.89 Compensation. With the vertical plane of the mounting surface at right angles
o tne magnetic meridian and with the E-W compensator set at 0°, the N-W compen-
sator shall pbe set successively to 11 maximum positive and maximum negative pos:-
tions The maximum card deviations shall then be notea.

4 6.9.1 With the vertical plane of the mounting surface parallel to the magnetic me-
ridian and the N-S compensating system set at 0°, the E-W compensator shall be set
successively to 1ts maximum positive and maximum negative positions. The maximum
card dewviations shall then be noted
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4 6 2.2 The maximum deviations produced by each compensating system shall be
not less than 30° nor more than 40° Changes in deviation shall be smooth and con-
tinuous Control of the compensating screws shall readily allow changes in compen-
sdauon of =2° throughout the compensating range from 0° to maxamum,

4 6,9,3 Maximum .ompensation applied unnawrally (E-W when compass 1s oriented
to North or South and N-S when compassis oriented to East or West) on either heading
shall not affect the indication of the other heading by more than 2°, When no adjust-
ment 1s made, the compensating screw shall be setl o 0° compensation.

*4 610 Compass error caused by compensating mechamsm  Compasses which have
been subjected to the test specified in 4 6.4 with the compensators removed shall be
subjected to the same test with compensators installed Thne compensator shall be set
to zero compensation Changes in compases readings from the first readings obtained
during the compass-error test shall not exceed 2° at any heading. This test shall be
repeated with rated power apphied

4 ¢11 Low temperature operation The compass shall operate satisfactorily when
subjected to a temperature of -54°C for aperiod of 4 hours There shall be no evidence
of leahage or damage The compass need not be subjected to the specified magnetic
field during this test

4 € 12 High temperature operation The compass shall operate satisfactorily when
subjected to a2 temperature of 71 =2°C fcr a period cf 4 hours There shall be no en1-
dence of leakage or damage The coripass need no: be subjected to the specified mag-
netic field during this test

4 6,13 Time of swing With the compensator removed, the card shall be magnetically
deflected 30  from 1ts equilibrium position, helc long enougn for the liquid to come w
rest, and then released, The time for the card to pass through 25 toward its equihib-
rwum posiuon shall be observec The test shall be repeated witn the card deflected
30° to the other siae of its equilibrium position The average time of the two readings
snall be not less tnan 1.4 nor more than 1.% seconds The position of the compass
shall not be changed during thic test

*4 ¢ 14 Vibration error The compass shall be mounted on & vibration stand with &
line joining tne centers of the two lower mounung noles in & horizontal plane ana witn
the plane of the mounting surface vertical. The heading shall be observea The com-
pass shall be subjected to vibrauorn in suck « manner that a point on tne case will
describe a circle having a diameter between 0 009 and ¢ 011 inch 4t irequencies
varying from 5 to 500 Hz T'he difference between the card reading before vioration

e

and during vibration snall not exceed &',

4 615 Damping With the compensator removed, the card shall be magnetically
deflected 30° from 1ts equilibrium position, held at this position long enough for the
liquid to come to rest, and then released. The overswing past the equilibrium position
shall be noted. The test shall be repeated with a deflection of 30° in the opposite
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direction The average of the two shall not exceed 15°, This test and the time-of-
swing test may be combined

4,6,16 Swarl Wimle 1n 1te normal uprignt position at anyv heading and with the
Liquid at room temperature, the compass shall be turned tahrough 360" in 1 munute,
The compass shall read within 1° of 1ts original heading within 6 seconds after com-
pletion of the turn

4 6,17 Lubber hne The compass shall be held in its normal operating position.
Deviation of the lubber Line from the vertical, as determined by any suitable method,
shall not exceed 17 The compuss need not be subjected to the specified magnetic field
during this test

*4 € 18 Insulation With the lamps removed, a potential of 500V at a frequency of
60 Hz shall be applied berween the pins and between ping and the case for a period of
1 minute, There shall be no breakdown of insulation

4,619 Mounting lugs The compass case, with mechamsm removed, shall be
mounted face downward on the movable head of a suitable testing machine with the
face of the case 1n a horizontal plane so that the mounting lugs will receive no added
support A pin with a head diameter of 9/32 inch maximum shall be inserted through
the hole in the mounting lug and attached to a pull strap A load of 175 pounds shall be
applied along the ax:s towara the front of the case for a period of 1 minuie There
shall be no fracture.

4,6 20 Connector anstaliation 4 25-inch-pound moment shall be imposec on the
connector for a period of 1 minute to determine that 1t 18 adequately installed and of
such strength that 11 will not become loosened or damagea in service use The
25-1nch-pound moment shall include that caused by the test rod weight.

4 € 21 Stability with change 1n magnetic latitude The compass shall meet the test
specified 1in 4.6 6 The compass, in 1ts normal operating position, shall then be sub-
1ected to a field of 0 18 oersted horizontal componen: and zero intensity vertical com~
ponent Such a field max be produced by means of a2 Helmholtz coil Deviation of the
cara plane from the norizontal, as determinec by any su:itable method, shall not
exceed 3°,

*4 € 22 Temperature-altitude, The compass shall be subjected 0 a temperature-
altitude test 1n accordance with MIL-STD-~810, method 504, class 2, procedure I,
excep: that the altitude shall be 80,000, in step 5, the stapilized remperature shall be
maintained for 4 hours at 71°C, and step 7 shall be oomttec Throughout the test, no
bubble larger than 1 inch shall appear ir the bowl Ir the air-chamber type compass,
no bubble shall appear in the normal upright position nor show on the window of the
compass up to an 18° tilt angle. Any bubble that might have formed at the specified
temperature shall completely disappear after 2 hours at room temperature. The com-
pass need not be subjected to the specified magnetic field during this test.
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*4,6,23 Thermal shock The compass shall be immersed alternately in tap water
maintained at 71° =5°C and 5° =4°C for a total of 8 cycles, The length of time for each
immersion shall be 30 minutes with not more than 5 seconds elapsing between immer-
si0oas  No damage Lo the seal shall occur as a result of tms test Following the im-
mersions, the compass shall be checked for leaks,

*4 .24 Shock The shock test shall be conducted 1n accordance with method 516,
procedures [ and IIl of MIL-STD-810, Following the test specified in procedure I, the
compass shall meet the 1ndividual tests

*4,6.25 Environmental tests The following environmental tests shall be conductedin
accoraance with the specified methods of MIL-STD-£10 At the option of the procuring
actuviny . these 1este may be performed on finished empty cases with all external paris
atlached as on production units At the completion of each test, the compass case
shall be nspected for any damage that would impalr proper compass operation

4.6.25.1 Humidity The humidity test shall be conducted in accordance with
methoc 507, procedure 1,

4 6,25 2 TFungus The fungus test shall be conducted in accordance with method 508,
procedure 1

*4 € 25,8 Sall fog The salt fog test shall be conducted 1n accordance with
metnod 50¢, procedure 1, for a period of not less than 168 hours

*4 € 254 Dust The compass shall be subjeclted to & dust test in accordance with
method 510, procedure ]

*4 62¢ Vibration failure, The compass shall be subjected to a vibration failure test
in accordance with method 514, equipment categoer; (b), curve C of MIL-STD-810. At
thne compleuion of this test, the compass shall meet the test specified 1n 4 6.5, No
screws or otnher parie shall become loosened and nc leakage shall occur auring v~
bration Thne compass need not Dbe supjected te the specified magnetic field during
this 1es.

*4,€ 27 Highk temperature exposure  The compass shall be placed inthe test chamber,
the internal temperature raised o 71° =2°C and maintained at that temperature for 2
perio¢ of 24 hours A relative humidity of not more than 15 percent shall be main-
tainec 1n the test chamber throughou! the exposure period At the conclusion of the
exposure period and while still at the lmigh temperature, the compass shall be sub-
jected to the test specified in 4 €,12 The chamber shall be remrned to room temper-
ature and the compass soaked at this temperature for a mmimum period of 4 hours,
It shall then meet the individual tests, There shall be no damage that would adversely
affect subsequent operation. If approved by the procuring activity, this test and the
high temperature operation test may be combined. The compass need not be subjected
o the specified magnetic field during this test.
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*4 6 28 Low lemperature exposure The compass shall be placed in a test chamber
maintained at a temperature of -62°C and a relative humidity of not more than 15 per-
cent for z period of 24 hours At the end of the 24-hour period, the temperature shall
be raised to -54°C and the compass exposed w0 this temperaturc for 4 hours, The com-
pass shall then be subjected w the test specified in 4 6 11. The test chamber shall be
returned to room temperature and the compass exposed to this temperature for a
minimum of 4 hours after which it shall meet the individual tests There shall be no
damage to the computer that would affect subsequent operation. If approved by the
procuring activity, this test may be combined with the low temperature test (4,6,11).
The compdss need not be subjected to the specified magnetic field during this test

*4 6 29 Reliabihty The compasses shall be properly connected and placed 1n test
chambers which meet the environmental-cycling conditions shown on figure 5, During
this iest,the compasses shall be rotated about the vertical axis at a rate of
3 75 205 rpm Tne orn-off ighting operation, vibration, and temperawre cycling shall
be as shown on figure 5 After each 160~hour cycle of operation, the compasses shall
mee! the individual tests Upon completion of thus iest, or upon reaching an accept
decision, the compass shall pass the sampling plan A tests

*4 €.291 Temperature variation Temperature variation shall be 1n accordance with
figure 5 and the temperature cnange shall be nc more tharn 2°C per minute The periods
of testing at -71' and -54°C may be changed to coincide with tne work shift The tem-
perature chamber shall be stallized at the temperature shown at each l-hour test
poimnt

*4 6 29,2 Vaibration During the vmibration-on period (approximately 3 hours per each
8-hour perioa as shown on figure 5) the compasses shall be subjected tc vibration
along the vertical axis at 20 1o 30 Hz at a g level of 0.5g

*4 6 29,3 High altitude-low temperature Every fourth 80-hour cyvcle, the temper-
ature shall be held constant at =-35°C and the altitude shall be held constant at
50,000 feet

*£.€ 28,4 Laghting During the rel.ability test, the compasses shall be subjected to
the life test gpecified in MIL-1L~25467 or MIL-L-27160, as applicable The power
supply to tne hgnung circuit shall be interrupted for a period of 3 minutes ever}
57 minutes

*4 £,29 5 Momtoring. Monitoring of performance shall be conducted after every
other 80-hour cvcle or everv 160 hours In case of malfunction, a record of the failure
shall be made and the unit repaired. The repairs made shall be recorded and testing
snall continue from the point of imierruption

*4,6.29 6 Allowances and failures Thnere shall be a 50 percent increase 1in toler-
ances for umts which have operated for more than 800 hours, and a 100 percent in-
crease 1n tolerances for units which have operated for more than 2,000 hours, Out-
of-tolerance, calibration-type requirements will only be considered as failures if
they occur in two successive cycles.
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*4 6,29.7 Relevancy criteria. All failures shall be classified as relevant unless
approved for exclusion by the procuring activity.

*4 6 29 8 Test information Sixty gays prior 10 starting this test, the contractor shall
submit detalled test information tc the procuring activity for approval This informa-
tion shall include but not necessarily be limited to

a Eguipment used 1in monitoring performance
b Perodicity of calibration checks to be made on monitoring equipment

¢ Description of environmental test facilities to be used, including recording facil-
1ties, methods of controlling heating, cooling, and pressure facilities, and wmbration
equipment

d. Frequency of monitoring

*4,6 29 9 Test records Throughout this test, the contractor shall maintain adequate
test records which shall be prepared in a form suitable for reproduction As a muni-
mum, the records shall include the following 1n accordance witnh MIL-STD-781.

An operation sneet log of failures

Failure report
Equipment repair sheet

Failure tag

I o T QB & )

Failed-part summary analysis

=4 629,10 Reproducible copies of the data shall be submitted w the procuring activ-
1ty within 30 days after the completion of each test phase,

*4 62511 Repair of failed unite In the event of a failure during testing, the failed
unit shall be repaired and the test continued

*4 € 3¢ Longewity Tnree of the samples that have been subjecied to reliability
testing snall conunue o be iested as specified under 4.6.29 for & total of 3,000 hours
each

4 7 Inspection of preservation, packaging, and packing The inspection and testing
of preservation, packaging, and packing snall be 1n accordance with section 5.

5 PREPARATION FOR DELIVERY

51 Preservation and packaging

51.1 Level A Compasses shall be preserved in accordance with MIL-P-116,
method IA8 and packaged one each in a container conforming to PPP-B-566,
PPP-B-636, PPP-B-665, or PPP-B-676,
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512 Level C Compasses shall be proviaed sufficient protection against physical
and mechanical damage to assure safe delivery widout degradation of equipment
rehability from the supply source to the first receiving activity for immediate use,

5 2 Packing

521 Level A Compasses packaged 1n accordance with 51 1 shall be packed for
shipment 1n extermor-type smpping containers conforming to PPP-B-636, water-
resistant type

522 Level B Compasses packaged as spec.fied in 5.1,1 shall be packed for ship-
ment 1n aomestic-type exterior shipping con:amers conforming to PPP-B-636

5.2.3 Level C Packages that requre overpacking for acceptance by the carrier
shall be packed 1n exterior-type shipping containers in a manner that will insure safe
transportation at the lowest rate to the pomnt of delivery. Containers shall meet the
consolidated freight classification rules or reguiations of other common carmers as
applicable to thc mode of transportation

5 3 Phvsical protection Cushionming, blocking, bracing, bolting, and testing to ae-
termine adeguacyv of the completed package shall be 1in accordance with the applicable
requirements of MIL-STD-794,

5 4 Marking for shipment Marking for shipmen’ shall be 1n accordance with MIL -
STD~128. The nomenclature shall be 1n accoraance with the fcllowing, as applicable:

Compass, Magnetic, Mounted *
*Type designation to be entered by the contractor
& NOTES
*6.,1 Intended use The AQU-5, A anc the AJl -5'A compasses coverec by this spec-
ification are intended for use as the pilot’s standpy magnetic compass 1n aircraft
equipped with & remote indicating compass to continuously indicate the aircraft head-

ing with reference o the earth’s magnetic field

*6 2 Ordening data, Procurement documents should specify the following

o

Title, number, and date of this specification
b Type of compass required (see 1,2)
¢ When sampling plan B tests will not be conducted

d When sampling plan C tests will not be conducted
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e. Report of all failures occuring during testing, to be submitted to the procuring
activity within 2 working days

I  Levels of packaging and packing requred (see section 5),
*6 3 Definitions

*€.3.1 Fallure Where a condiuon s specified as a reguirement, a failure will be
conswdered as amny electrical or mechanical condition that fails to comply with the
requirements specified herein

*6.3.2 Discrimination ratic The discriminauion ratio is the rauo of the minimum

acceptable MTBF to the contractually specified MTBF. In the event that any conflict
in defimition exists between this specification and any other document, the definition
of this specification will govern

*6 4 ualification With respect to products requiring qualification, awards will be
made only for products whmch are, at the time set for opeming of bids, qualified for
inclusion 1n the applicable Qualified Products List whether or not such products have
actually been so listed by that date The attention of the suppliers 1s called to this re-
guirement, and manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Government tested for gualification in order that they
may be eligible to be awarded contracts or orders for the products covered by this
specification The activity responsible for the Qualified Products List 1s the Aero-
nautical Systems Diwvision, Attn ASNFiI-10, Wrnght-Patterson Air Force Base, Ohio
45433 and information pertaiming to qualification of proaucts may be obtained from
that activity

6.5 The margins of thie specification are marked with an asterisk 1o indicate where
changes (additions, modifications, corrections, deiletions) from the previous issue
were made. This was done as a convenience only ana the Government assumes no
liability whatsoever for any inaccuracies in these notations Bidders and contractors
are cautioned to evaluate the requirements of this aocument bdasea on the entire con-
tent i1rrespecuve of the marginal notations and relationship o the last previous 1ssue

Custodian Preparing activity
Air Force - 11 Air ¥Force - 11
REVIe“ acth’lt‘r Pro;\ect No 6605'?17&

Alr Force - 71
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