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MIL-C-5604B
13 SEPTEMBER 1962
SUPERSEDING

MIL-C-5604A
10 APRIL 1956

MILITARY SPECIFICATION

COMPASS; MAGNETIC, PILOT’S STANDBY

This apecification has been approved by the Department of Defenss and is man.
datory for use by the Deportments of the Army, the Navy, and the Air Forca.

1. SCOPE
1.1 This specification covers the design re-

e mmbm mrmd all mawfAmARAA wranuivamante
quiremeiiis ana al periorilalnlt ICyRii Ciluciiv

for procurement of 17 inch dial pilot’s stand-
by compasses as specified herein.

1.2 Classification. Standby compasses shall
be of the following types: (See paragraph
a.2)

HS Volts No. Lanpe
17983-1 [} i
17983-2 28 1
17983-3 8 2
179834 28 2

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids, form
a part of this specification to the extent speci-

ﬁed herein:

SPECIFICATIONS

FEDERAL

QQ-C-320 — Chromium Plating (Elec-
‘ trodeposited)

QQ-N-290 — Nickel Plating (Electro-

deposited)
QQ-P-416 — Plating, Cadmium (Elec-
trodeposited)
QQ-Z~325 -—Zinc Plating (Electrode-
. posited)

MILITARY

MIL~P-116 -— Preservation, Method of
MIL—L—5020— Liquid, Compass, Air-

craft
MIL-E-  — Environmental Testing,
5272 Aeronautical and As- -

sociated Equipment,
Genera) Specification
for

MIL~C-5541— Chemical-Films for Alu-
minum and Alumi~-
num Alloys

MII~5-6872— Soldering Process, Gen-
eral Snec:ﬁcatmn for

MIT-5-7742— Screw Threads, Stand-
ard, Optimum Select-
ed Series: General
Specification for

MIL-P-7936-~ Parts and Equipment,
Aeronautical, Prepa-
ration for Delivery

F5C 6505
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MIL-A- — Anodie Coatings, for
8625 Aluminum and Alumi-
num Alloys
MIL-L~ — Luminescent Material,
25142 Fluorescent
MIL-D- — Drawings, Engineering
70327 and Associated Lists
STANDARDS
FEDERAL
FED-STD- — Standard for Laboratory
1 Atmospheric Condi-

tions for Testing
FED-STD- — Colors

695
MILITARY
MIL-STD- — Identification Marking
130 of U. S, Military Prop-
erty.
MIL-STD- — Specifications and
143 Standards; Order of
’ Precedence for the Se-
-~ Jection-of- -
MS25237 — Lamp — Incandescent,
T-134 Bulb, Midget
Flange Base
AS33558 = Numerals and Letters,
Aireraft Instrument
Dial, Standard Form
of
MS83586 — Metals — Definition of
Dissimilar
MS17983 2 —Compass; Magnetic,
Pilot’s Standby
DRAWINGS

AIR FORCE-NAVY AFRONAUTICAL STANDARD
DRAWINCS
AN3116 Plug Assembly—Instrument
Electrical

(Copies of the applicable documents required by
contractors in connection with apecific procurement
functions should be obtained from the procuring
activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Qualification. The compasses furnished
under this specification shall be a product,

2

Bamp:-l OI wm.cn ﬂBVE DEEI'.I. ce'.'steu ﬂl’l(l passeu
the qualification tests specified herein, and
have been listed on or approved for listing on
the applicable Qualified Products List,

3.2 Selection of Government documents.
Specifications and standards for necessary
commodities and services not specified herein
shall be selected in accordance with Standard
MIL-STD-143, except as provided in 3.2.1
and 3.22,

3.2.1 Commercial parts. Commercial parts
having suitable properties may be used where,
on the date f invitation for bids, there are
no suitable standard parts. 1n any case, com-
mercial utility parts, such as screws, bolts,
nuts, cotter pins, having suitable properties
may be used provided:

{a) they can be replaced by the stand-
ard parts (MS or AN) without
alteration.

(b) the corresponding standard part
numbers are referenced in the
parts list and, if practicable, on
the contractor’s drawings.

3.2.2 Standard parts. With the exception
of 3.2.1, MS and AN standard parts shall be

used whnrp thev gnit tha nurnosse They shall
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be identified on the dmwmgs by theu' part
numbers.

3.3 Materials, Materials shall conform to
applicable specifications and shall be as speci-
fied herein. Materials for which there are no
applicable specifications, or which are not
specifically described herein, shall be of the
best quality, of the lightest practicable

weicht and suitahle for the nurnosa intsnded
veligns, UITADIe ioT thie purpose Iinlended,

3.3.1 Critical materials. Noncritical mate-
rials shall be used where practicable. Where
the use of a critical material is essential to
meet apecification requirements, the material
used shall be the least critical of those which
are adequate for the purpose.

3.3.2 Metals. Metals shall be of the corro-
sion-resistant type, or shall be suitably pro-
tected as specified herein to resist corrosion
due to salt spray or atmospheric conditions
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to which the corapass may be subjected when
in storage or during normal service life.

3.3.2.1 Dissimilar metals. Unless suitably
protected against electrolytic corrosion, dis-
similar metals as defined in Standard MS3-
3586 shall not be used in intimate contact
with each other.

3.3.3 Nonmagnetic materials, Nonmag-
netic materials shall be used for all parts of

bt e
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are essential,

3.34 Fungus-proof materials, Materials
which are nutrients for fungi shall not be used
where it is practicable 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
will be used in a hermetically sealed enclcsure,
fungicidal treatment will not be necessary.

3.3.5 Corrosive funes. The materials as in-
stalled. in the compass and under the-service
conditions specified herein shall not liberate
deleterious fumes.

3.4 Design and construction. The outline
dimensions of the compass shall conform to
Standard MS17983. The compass shall he

Anaiomad $aA insnwnnwada a 00 ww 8 _onld Hiahbine
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system using cne or two lamps. The design
¢f the compass shall be reasonably simple to
permit overhaul or repair with a minimum
of specinl tools and fixtures. The compass
shall be constructed to withstand the normal
strains, jars, vibrations, and such other con-
ditions as are incident to shipping, storage,
installation, and service.

- _ A

dc‘l-l Mamntenance. J.I'IB 0851311 OI EHB cOom-~
pass shall be such as to facilitate to the great-
est possible extent disassembly, reassembly,
and service maintenance by those tools and
items of maintenance equipment which are
noymally avzailable as commercial standards.

3.4.2 Cover plass. The cover glass ghall be
of the fiat type. It shall be clear and free from
flaws which would affect the legibility of the
card markings when the compass is filled with

liguid and observed under normal operating °

MIL-C-5604B
conditions. The size of the cover glass shall
be such that not less than 60 degrees of the
card graduations are exposed Tor observation

during norma!l use of the compass. The glass
shall be thoroughly annealed.

3.4.3 Bowl The L. ./l shall be made of low-
density metal, shall be uniform in texture,
shall have a smooth surface, and shall be of
one-piece construction. Other types of con-
struction will be permitted if acceptable to the
activity responsible f~- qualification.

3.43.1 Mounting flange. The mounting
flange shall form an integral part of the com-
pass. ’

3.4.3.2 Expansion unit, The bowl shell in-
corporate a suitable expansion unit to permit
the liquid to contract or expand as 'z result
of temperature and altitude changes,

3.4.3.3 Filler cap. The Bowl! shall incorpo-
rate a suitable filler cap so placed that the

compass may. be easily filled with lijuid.

3.4.3.4 Gaskets. Gaslkets shall be made of
material suitable for holding the damping
liquid within the bowl. Sealing agents shall
be of such nature that they will nat coptami-
nate the hmud.

3.4.3.5 Jewel, The cup jewel shall be made
of sapphire, free from surface flaws, and shall
be a “snug fit” in the jewel retainer. Other
material for the jewel may be used if accepta-
bile to the activity responsible for- quahﬁca-
tion,

3.4.4 Lubber's line. The lubber’s line shall

be made of nhf‘mnhnr hronze or brass so con-
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structed that parallax, when reading the card,
will be reduced to a minimum. A plane
through the pivot and the lubber’s line shall
form right angles with the plane of the
mounting surface within the limits ajlowed
in paragraph headed “Compass error with-
out compensation.”

3.4.5 Magnets, The compensating and card
magnets shail be made of suitable magnetic
matenal, shall be suitably heat-treated, mag-
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netized to saturation, and aged to insure opti-
mum performance.

3.4.6 Card asgsembly. The card assembly
shall be as light in weight as practicable and
sufficiently rigid to withstand service usage,
and shall be spring mounted to absorh the
external vibrations encountered in service.
Precaution shall be exercised in soldering to
prevent heating of the magnet.

3.4.6.1 Card. The card shall be constructed
of aluminum, aluminum alloy, or other non-
magnetic material, and shall be graduated at
5-degree divisions to represent horizontal
angles as shown by Figure 1, within an ac-
curacy of one degree.

3.4.6.2 Card pivol. The card pivot shall be
constructed of high-grade steel or other suita-
ble alloy properly hardened and polished on
its working surface.

3.4.7 Compensating sysitem. The compen-~
sating system shall consist of permanent bar
magnets and shail consist of manually adjust-
able magnetic systems for removing the com-
pass deviations on N-S (North-South) and
E-W (East-West) headings. Both systems
shall be provided with a zero index mark to
show, when the system is in operation, where
it exerts zero effect on the indication. The
design of the systems shall be such that the
zero index mark will read zerc only when the
system is in its zero effect position,

3.14.7.1 Adjustment of compensator. Ad-
justment shall be accomplished from the front
of the compass. . Each system shall be pro-
vided with a screw-type adjustment suitable
for operation with a serewdriver. The com-
pensator gearing shall be such that the change
in compensation for equal angular displace-
ments of the adjusting screws shall be the
same for both N-8 and E-\V gystems. It shall
be possible to turn either adjustment contin-
uously in one direction without meeting a
stop, the compensation resulting from this

treatment passing through complete cycles

repeatedly. The compensator systema shall

have sufficient fnchon in their operation to-

prevent changes in adjustment caused by vi-

4

bration encountered irrservice. With compass
heading north, a slight turn of the N-S com-
pensator screw, off the zero position, shall
change the reading of the compass card. 'With
the compass heading east, a slight turn of
the E-W compensator screw off the zero posi-

tion shall change the readmg of the compass
- card.~ -

3.4.7.2 Cover plate. A cover plate shall be
provided to cover the compensator-adjusting
screws. The cover-plate-attaching parts shalil
be an integral part of the plate.

3.4.8 Liglling system. The compass shall
be prowded with a lighting system designed
to receive a 6-volt or 28-volt power supply in
the electrical connector socket. The lighting
system shall be g0 designed that there will be
no difference in the operation of the instru-
ment with or without the Jamp burning.

3.4.8.1 Lamp. The lamps shall conform to
Standard MS25237.and shall be located sub-
stantially as shown on Figure 1. The lamp
shall be replaceable in flight without the uge
of tools. The color shall conform to the re-
quirements of Specification MIL-C-25050 and
shall be as specified by the procuring activity
(see 6.2),

3.4.8.2 Lamp socket. The lamp socket shall
be designed to accommodate a lamp conform-
ing to Drawing MS25237. The lamp socket
shall be s0 designed that clearance and satis-
factory performance of the lamp is main-
tained with the lamp sleeve. Construction of
the lamp socket shall be such that power is
supplied to the lamp bage and contact shoulder
of the lamp.

3.4.8.3 Electrical connector socket. The
compass shall incorporate an electrical con-

nector socket equivalent to the arrangement .

shown on Figure 2, and suitable for attach-
ment to the plug assembly shown by Drawing
ANB3116. A suitable cap shall be provided to
protect contacts during shipment a.nd stor-
age.

3.4.8.4 Wirinp eircuit. The wiring circuit
between the lamp socket and connector socket

A
-
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COMPENSATOR scasws————\J[ LAMP M525237
]
MS PART NO.

~

- M 33 30—

Iy TN Il*\\\\ LY

(S PART NO,)

QPTIONAL IDGATION OF

IOCATION COPFIONAL

COMUPENSATOR SCREWS

OPTIONAL IOCATIO
- FOR 2D LAMF

25 MAX
20° U -

463N3§§ "

f——— 1-3/4 DIA —
MIN
DIMENSIONS IN INCHES.
HE I1GHT WILTH MATERIAL
MARKING OR LENGTH | OF LINE OR

4,010 % ,00% FINISH

NUASRALS 3, 6, 12, 1%, .
21, 24, 30, AND 33 .187 — FLUDRESCENT

30-DEGREE- GRADUAT IONS 094 .031 LUNINESCENT
10-DEGREE GRADUATIOMNS 094 L0156 OR
CARDINAL POINTS N.E.5.0M. .187 -— LUSTERLESS WHITE
LUSBER'S LINE (APPROX) L7950 .016
5_DECREE GRADUATIONS 062 016
(#s raxt :0,) .062 - DURASIE BLACK

| S——

FIGURE 1. Face and Card Detail
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BACK OF CASE

SOCKET ASSEMBLY TO BE ELEC-
TRICALLY INSULATED FROM CASE

- A SUITABLE CAP SHALL
-~/ BE .PROVIDED TO PRO-
TECT CONTACTS
'/ . DURING SHIPMENT
AND STORAGE.

NN
. SOCKET ASSEMBLY MAY BE
ALTERED TO SUIT INSTAL~
LATION IN CASE BUT MUST

FIT PLUG ASSEMBLY
ANTITALY _

SOLDER — \— GROUND

SHIEIDING TUBES SHALL BE ELECTRICALLY
INSULATED FROM THE COMPASS CASE,

Figure 2, Connector Socket
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shall be a twisted two-conductor system, in-
sulated from the compass case and suitably
shielded to eliminate radio interference.

3.4.8.5 Brightness. With the compass so
mounted that the cover glass is vertical, the
light source or lamp iliuminating the compass
shall not be visible from any position within
30 degrees from the horizontal line drawn
normal to and through the center of the cover
glass, or from any position above the com-
pass, With the lamp operating at rated volt-
age, the brightness over the markings 20
degrees each of the lubber's line shall be be-
tween 0.2 and 1.5 foot lamberts. For al] other

vigible markings on the compass, the bright-

ness shall be between 0.1 and 1.5 foot lam.
berts.

L
3.4.9 Compass liquid, The compass liquid
shall be in accordance with Specification
MIL-L-5020.

3.5 Interchangeability. All parts having the
same manufacturer’s part number shall be
direct!ly and completely interchangeable with
each other with respect to installation and
performance. Changes in manufacturer’s part

numbers shall be governed by the drawing’

number requirements of Specification MIL~
D-70327.

3.6 Screw threads. Screw threads 0.060
inch or larger in diameter shall ba in accord-
ance with Specification MIL-S-7742.

3.7 Weight. The weight of the compass
shall not exceed 14 ounces,

3.8 Finish. Protective coatings and finishes
which will crack, chip, or scale due to normal
service life or during extremes of atmos-
pheric conditions shall not be used.

3.8.1 Aluminum clloy parts. Where practi-
cable, aluminum alloy parts shall be covered
with an anodic film conforming to Specifica-
tion MIL-A-8625. Aluminum alloys which do
not ancdize satisfactorily shall be coated with
a chemical film in accordance with Specifica-

tion MIL~C-5541.

3.8.2 Iron and steel parts. Where practica-
ble, steel parts shall be ecadmium plated in ac-

MIL-C-5604B

cordance with Specification QQ-P-416, or
zinc plated in accordance with Specification
QQ-Z-325.

3.8.3 Ezrposed metallic parts. Exposed me-
tallic parts, except electrical receptacles, or
as otherwise specif ', shall be coated with
durable black baked enamel or other durable
black finish. All external surfaces which are
visible to the pilot when the compass is
mounted shall have a durable black finish with
minimum gloss,

3.8.4 Brass and bronze parts. All brass,
bronze, or copper-bearing alloys, except
bearing surfaces coming in contact with the -
compass liquid, shall be cadmium plated in
accordance with Specification QQ-P-416,
chromium plated in accordance with Specifi-
cation QQ-C-320, zinc plated in accordance
with Specification QQ-Z-325, or tin plated
and finished in a durable black acceptable to
the procuring activity.

3.8.5 Ezpdsed phenoltic material Exposed
phenolic material shall have a durable black
finish.

3.8.86 Surfaces exposed to compass liquid.
Interior surfaces of the bowl and all interior
visible parts shall be finished in durable dull
black. The finish shall be such that con-
tinuous or intermittent exposure to the com-
pass liquid will not discolor or otherwise
contaminate the lquid nor impair the finish.

3.8.7 Soldering. € 'dering shall be per-
formed in accordance with Specification
MIL-5-6872,

3.9 Performance, The compass shall satisfy
the performance requirements specified in the
applicable test methods of Section 4.

3.10 Markings. ANl markings shall be dura-
ble to withstand usage encountered in service,
The color of the markings shall be lustarless

e il 92 2k Illgs = maaile e L D=1 v

white, Color No. 37875 of Standard FED-
STD-595 or fluorescent-luminescent material
conforming to Specification MIL-1.-25142, as
specified by the procuring service (see 6.2).

3.10.1 Face.. The card and lubber’'s line
shall be marked as shown on Figure 1. The

T
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form of the letters and numerals on the card
shall conform to Standard MS33558.

3.10.2 Numerals. Numerals shall distinetly
indicate the graduation to which each applies.
Any confusion resulting in doubt as to which
graduation the nurneral applies shall be cause
for rejection. When several numerals are
used in one group, the space between the nu-
merals shall be approximately 1/64 inch.

3.11 Identification of product. A suitable
nameplate shall be securely attached to the

compass and shall be marked in accordance
with Standard MIL-STD-130.

3.12 Pllhno The r-nmnnqq shall be thor-

wa=

oughly cleaned at the proper stage of assem-
.bly and shall be completely filled with com-
pass liquid at a temperature of approximately
68°F (20°C). In the case of the “Air cham-
ber” type compass, the compass shall be filled
sufficiently with compass liquid to allow for
expansion space at ‘r.hg specified temperature.

3.13 Installation. -

3.13.1 Insiallation instructions. Unless
otherwise specified by the procuring activity,
the contractor shall furnish with each com-
pass one printed copy of instructions, with il-
lustrations and diagrams if necessary, cover-
ing the installation of the compass. Prior to
printing, two copies shall be furnished to the
procuring activity for approval. Instructions
shall be printed on paper 8-1/2 by 11 inches

ar 11 hw 1'7 inrhaoao
Ul aa 4§ Raaliics.

3.13.2 Mounting serews. The contractor
shall furnish sufficient mounting screws for
installing the compass. The screws shall be
No. 6-32 NC-2, round head, brass machine
screws having a durable and lusterless black
oxidized or lusterless black nickel finish. The
length shall be sufficient for mounting on a
panel up to 3/8 inch thick.

3.13.3 Envelope. An envelope furnished by
the contractor, containing installation in-
structions and mounting screws, shall be
packaged with each compass. The envelope
shall be marked with the following mforma
tion:

8

“IMPORTANT ' -
THIS ENVELOPE CONTAINS
INSTRUCTIONS AND MOUNTING
SCREWS”

3.14 Woerkmanship. The compass, including
all parts and accessories, shall be consiructed
and finished to produce an instrument free
from all defects which would affect proper
functioning in service. Particular attention
shall be given to neatness and thoroughness
of soldering, wiring, impregnation of coils,
marking of parts and assemblies, welding and
brazing, painting, riveting, machine-screw
assemblies, + \d freedom of parts from burrs
and sharp edges.

4. QUALITY ASSURANCE PROVISIONS

4.1 Contractor responsibility. The supplier
is responsible for the performance of all in-
spection requirements as specified herein.
Except as ctherwise specified, the supplier
may utilize his own or any other inspection

" facilities and services acceptable to the Gov-

ernment. Inspection records of the examina.
tion and tests shall be kept complete and
available to the Government as specified in
the contract or order. The Government re-
serves the right to perform any of the inspec-
tions set forth in the specifications where
such inspections are deemed necessary to
assure supplies and services conform to pre-
scribed requirements.

4.2 Classification of tests. The inspection
and testing of the compass shall be classified
as follows:

{a) Qualification tests: Qualification tests
are those tests performed on com-
passes submitted for qualification
as a satisfactory product,

{b) Acceptance tests: Acceptance tests are
those tests performed on compasses

mnnnfanh“-nﬂ end submitted for
Ianuiaciureg UDmitked ior

acceptance under contract.,

4.3 Qualification tests. The qualification
tests of the compass shall consist of all tests
of this specification specified under paragraph
headed Test methods,
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431 Qualtﬁcat:on test samples. The quali-
fication test samples shall consist of three
compasses of each manufacturer’s part num-
ber submitted for qualification testing. After
obtaining authorization for submittal from
the activity responsible for qualification, the
samples shall be forwarded to the testing
laboratory designated in the letter of author-
ization. Each sample shall be plainly identi-
fied by a securely attached durable tag marked
with the following information (see 6.3):

Sample for qualification tests

Submitted by (name) (date) for qualifi-
cation tests in accordance with the
requirements of Specification MIL~C-
5604B under authorization (reference
letter authorizing test) .

COMPASS, MAGNETIC, PILOT'S

- STANDBY

Manufacturer’'s Part No,

MS Part No.

Name of manufacturer

4.4 Acceptance tests. The acceptance tests
of the compass shall consist of the Individual
tests and the Sampling plans of this speci-
fleation.

4.4.1 Individual tests, The individual tests
of the compass shall consist of the following
tests conducted on each compass:

Inspection

Zero compensation

Compass error without compensation
Friction error

Balance
442 Sampling plans and tesis.

4.4.2.1 Sampling plan A. Samples shall con-
gist of three compasses selected at random
by the inspector from each lot of 100 or less
compasses Which have passed the Individual
tests. A lot shall consist of identical compas-
ses with the same manufacturer’s part num-
ber, manufactured under substantially the
same conditions and submitted at substanti-
ally the same time. Compasses which have
been subjected to the Sampling plan A tests
shall not be delivered on contract until they

have been rebuilt, if necessary, and resub-.

mitted to all individual tests. -

MIL-C-5604B
44.21.1 Sampting n A teals. The sam-
pling plan A tesis of t}' compass shall consist
of the following- tests conduc on each
sample:
Lubber line -
Compensation
. Compass error caused by compensating
mechanism
Tilt error

-

Vibration error

Low temperature operation

High temperature operation”

Time of swing

Damping

Swirl

Brightness

4.4.2.2 Samph'ng plan B. Unless otherwise

specified, three dompasses selected at random
by the inspector from the first 15 compasses
produced on contract and submitted within
10 days after manufacture shall be forwarded
to the laboratory specified herein. {see Section
6). Each sample shall be plainly ientified

. by a securely attached durable-tag marked

with the following information:
Submitted by (name) (date) for produc-
tion test in accordance with Contract
No.

4.4.2.2.1 Sampling plan B tests. The sam-

pling B tests of the compass shall consist of
the following tests.conducted on each.sample:

Sampling plan A

IMumination

Insulation

Stability with change in magnetic lati-

tude
High altitnde-low temperature

High temperature exposure
Vibration failure

Humidity
Fungus resistance
Salt spray
Mounting lugs
Sand and dust
Yaw

Checking run
Turn

4.5 Rejection and retest. The instructions
on reworking or resubmitting rejected items

9
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ghall be as speci” «d jn the General Provisioné..

of the contract.
4.6 Test conditions.

4.6.1 Atmospheric conditions and maguetic
field strength. Unless otherwise specified, all
tests required by this specification shall, be
made in accordance with the requirements of
Standard FED-STD-1, and with the compass
in a magnetic field having a horizontal com-
ponent of approximately 0.18 oersted, and a
vertical component of approximately 0.54
oersted, When tests are made with atmos-
pheric pressure, temperature, or magnetic
field substantially different from -the above
values, proper allowance for change in instru-
ment reading shall be made for the differ-
ence from the speciﬂed conditions,

4.6.2 Test readings. Un!ess otherwise speci-
fied before a test reading is taken the com-
pass shall be vibrated using an electrie vi-
brator set at 30cps, 60cps, or 120 cps with
a maximum amplitude of 0.002 inch.

4.6.3 Position. Unless otherwise specified,
the compass shall be tested in & normal op-
erating position.

4.6.4 Vibration. Whenever a vibration
stand is specified, it shall be a device which
will vibrate at any desired frequency between
5 and 50 cycles per second, and shall subject
the instrument to such vibration that a point
on the vibration stand will describe, in a plane
inclired 45 degrees to the horizontal plane,
a circle of the diameter specified herein.

4.7 Test methods.

1.7.1 I'ngpection. Each compass ghall be ex-
amined externally to determine conformance
with the requirements of this specification
with respect to materials, design and con-
struction, physical requirements, marking,
installation, and workmanship.

4.7.1.1 Foreign wmaterial inside compass
case. The compass shal]l be held face down

and rocked through a spread of approximate-

iy 40 degrees (20 degree either side of verti-

cal) at a rate of approximately 1-cps for 5

1)

seconds, At the end of this procedure the com- . \

pass shall be placed face down for approxi-
mately 8 minutes. The compass shall then
be gently raised over the inspector's head
with the glass still face down. With the com-
pass glass viewed in a light intensity of
approximately 48 foot-candles of incident
light, or 10 foot-lamberts of reflected light
(approximately equivalent to two 100-watt
incandescent lamps at 30 inches), no more
than five particles, with no particle larger
than 0.002 inch, shall be visible on the com-
pass glass. Particle size may be estimated by
comparison with the lubber’s line, which is
approximately 0.016 inch in width.

4.7.2 Zero compensation, This test shall be
accomplished on compasses of a design where
the compensator unit cannot be removed
prior to the Compass error without compen-
sation test as specified in 4.7.3, and on com-
passes of a design where the compensator can
be removed prior to the Compass error caused
by compensating mechanism test as specified
in 4.7.8 and after the compensator has been
installed. The compass shall be placed in a
fixture with the mounting surface vertical
and at right angles to the magnetic meridian
when the fixture reads north. With the fix-
ture set on north, the N-§ compensatmg
screw shall be turned until the compass reads
north. Turning the screw shall cause the com-
pass dial to move. The fixture shall then be

. set on east and the E-W compensating screw

turned until the compass reads east. Turn-
ing the screw shall cause the compass dial to
move. The fixture shall be set on scuth and
the number of degrees the compass is in error
shall be noted. This error shall be divided
by 2 and the fixture shall be adjusted by the
quotient. The N-S compensating screw shall
then be adjusted until the compass reads
south. The fixture shall be set on west and
the above procedure repeated, adjusting the
E-W compensator screw.. The fixture shall
then be set consecutively on north, east, south,
west, and north. The error at positions north
and east shall be within 1/2 degree, as read
on fixture when the lubber line is centered
on the cardinal markings of the error at south

and west, respectively, The error at norith
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is the alinement error &
+2 degrees.

4.7.3 Compass error without compensation,
The test shall be made with the compensator
removed from the compass as a unit, without
changing the adjustment; for compasses of
guch design that the compensator unit can-
not be removed, the test shall be made with
the compensator set at zero, using the pro-
cedure specified in 4.7.2. With the test fix-
ture set on north, the compass shall indicate
north (0.0 degree) with =2 degrees. The
fixture shall then be turned about its vertical
axis from the above position, by reference
to an accurate circular scale, to each 30-de-
gree heading. The error at any point, after
allowing for alinement error shall not ex-
ceed one degree, ¢ .

4.7.4 Friction error. The compass card
shall be deflected 5 degrees from its equilib-
rium position, released, allowed to come to
rest, and read. This procedure shall be re-
peated deflecting the card 6 degrees in -the
opposite direction. In each case the card shall
return to within one degree of its original
position, without vibrating or tappmg the
instrument.

4.7.5 Balance. The compass shall be held in
its normal operating position. The deviation
of the plane of the card from the horizontal,
ns determined by any suitable method, shall
not exceed one degree.

4.7.6 Lubber line. The compass shall be held
in its normal operating position. The devia-
tion of the lubber’s line from the vertical,

lo smmmdbad ~hall

as determined by any suitable method, shall.

not exceed one degree. The compass need
not be subjected to the apecified magnetic
field for this test.

4.1.1 Compensation. With the vertical
plane of the mounting surface at right angles
to the magnetic meridian and with the E-W
comnpensator set at zero, the N-S compensa-
to shall be set successively to its maximum
positive and maximum negative positions and
the maximum ecard deviations noted. Vith
the vertical plane of the mounting surface

r and shall pot ex a1 -
I A0d Snall pov exceed
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the N-S compensating system set at zero, the
E-W compensator shall be set successively
to its maximum positive and maximum nega-
tive positions and the maximum card devia-
tions noted. The maximum deviations pro-
duced by each compensating system shall be
not less than 30 degrees nor more than 40
degrees. Introduction of changes in de-
viation shall be smooth and continuous. Con-
trol of the compensating screws shall readily
allow small changes in compensation {2 de-
grees or less) throughout the compensating
range from zero to maximum. Maximum
compensation applied unnaturally - (E-W
when compass is oriented to north or south,
and N-S when compass is at east or west) on
either heading, shall nof affect the indication
on the other heading by more than 2 degrees.
The compensator screw not being adjusted
shall be set to zero compensation.

 4.7.8 Compass error caused by compensat-

ing mechanism. Compasses which have been '

subjected to the Compass error without com-
pensation test as specified in 4.7.3 with the
compensators removed shall be subjected to
the same test with compensators-installed
and set to zero compensation: Charmges in
readings of the compass from those obtained
during the test specified in 4.7.3 shall Be not
greater than 2 degrees at any heading, .

4.7.9 Tilt error. With the compensators re-
moved or set to zero, the compass shall be
observed and readings taken at each-30-de-
gree heading. The compass shall then be tilted
10 degrees about a horizontal axis in pitch.

Tha nhnagn in reading at each qn_dncr'rm

A LG i Fa= 4 .

heading shall not exceed 2 degrees. With the
compass tilted 18 degrees about a horizontal
axis in either pitch or bank, the card shall
be perfectly free to revolve on its pivot, and
shall be visible from a point 2 feet in front
of and level with the center of the compass.
At each 30-degree heading, when tilted 18
degrees about a horizontal axis in bank, the

reading shall not differ by more then 5 de-

grees from the reading obtained with the
compass in the normal position,

11
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be tested in accordance with Procedure 1V
of Specification MIL~-E-5272 and shall be
mounted on a vibration stand with a line
joining the centers of the two lower mounting
holes in a horizontal plane and with the plane
of the mounting surface vertical and the head-
ing observed. The compass shall be subjected
to such vibration that a point on the case de-
scribes a circle of between 0.009 and 0.011-
inch diameter at frequencies varyihg from
5 to 50 cycles per second. The differences be-
tween the card reading observed before vi-
* bration and during vibration shall not exceed
3 degrees.

4.111 Low temperature operation. This
" test may be combined with the High altitude-
Low temperature test at the discretion of the
testing agency. The compass shall be sub-
jected to a temperature of —~67° *=3.6°F
(—55° =2°C) for a period of 6 hours. There
shali be no signs of leakage or damage. While
at this temperature the compass shall be sub-
jected to the Friction error test and Balance
test.

14.7.12 High temperature operation. This
test may be combined with the high tercpera-
ture exposure test at the discretion of the
testing agency. The compass shall be sub-

jected to a temperature of 180° +-3.6°F (82°.

+22C) for a period of 2 hours. There shall
be no sign of leakage or damage. While at this
temperature the compass shall be subjected
to the Friction error test and Balance test,

1.7.13 Time of swing, With the compensa-
tor removed, the card shall be magnetically
deflected 30 degrees from its equilibrium posi-
tion, held long enough for the liquid to come
to rest, then released and the time observed
for the card to pass through 25 degrees to-
ward its equilibrium position. The test shall
be repeated with the card deflected 30 degrees
to the other side of its equilibrium position.
The average time of the two readings shall
be not less than 1.4 seconds nor greater than
1.8 seconds. The position of the compass shall

2ot be changed during the test,

4.7.14 Damping. The card shail be magnet-
ieslly deflected 30 degrees from its equilib-

12

it at this position long
rium pumuuu, held at this PO8IVIO
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enough for the liquid to come to rest, then
released and the overswing past the equilib-
rivm position noted. The test shall be re-
peated with deflection of 30 degrees in the
opposite direction. The position of the com-
pass shall not be changed between deflections
in opposite directions. The average of the two
observations shall not exceed 15 degrees. The
compensator shall be removed for this test if
possible, If desired, this test may be combined
with the Time of swing test as specified in
4,7.13.

4.7.15 Swirl. With the compass in its nor-
mal upright position at any heading and with
the liquid atl room temperature, the compass
shall be turned through 360 degrees in 1 min-
ute. The maximum deflection of the card from
its th_ﬂ‘xm m:u\uug ﬁ“ni‘ﬁi‘eumtcny follow mg

the 360-degree rotation shall not excced 2
degrees.

4.7.18 Brightness. Measurements  of
brightness shall be made with lamps operated
at rated voltage. Lamps shall be aged and
tested for rated values. Measurements shall
be made with cover glass in place and com-
pass bowl filled. The brightness of markings
shall be made with a brightness meter
mounted sufficiently far from the fixture to
focus on the markings of the compass. Meas-
urements shall be made in a dark room. The
test shall be made to determine that the source
illuminating the compass is not visible from
any position within 30 degrees of the hori-
zonta) line drawn normal to and through the
center of the cover glass or from any point
ahove the compass, The hﬂcrhf‘nnqn shall con-

form to values in 3.4.8.5.

4.7.17 Hiumination. With the rated voltage
applied to the connector, the card markings
and lubber's line shall be uniformiy illu-
minated without glare, With voltage decreas-
ing, the uniformity of illumination shall not
appreciably vary., The compass shall be ob-
served under conditions of both twilight and

comnplete darkness, The compass need not be
subjected to the specified magnetic field for

"this test.




Downloaded from http://www.everyspec.com

4.7.18 Iniulation. With the lamp removed,

the electrical circuit shall be subjected toa

potential of 500 volts at a frequency of 60-

Zps for a period of 1 minute. There shall be
no breakdown of insulation,

4.7.19 Stability with change in magnetic
latitude. The compass shall meet the require-
ments of the Balance teat. The compass in its
normal operating position shall be subjected
to a vertical component field whose magnetic
intensity is zero, and to a standard horizontal
component field whose magnetic intensity is
0.18 cersted. Such a field may be produced by
means of a Helmholtz coil. The deviation of
the plane of .the card from-the horizontal as
determined by any suitable method shall not
exceed 3 degrees.

4.7.20 High altitude—low temperature.
The compass shall be placed in a chamber and
maintained at a temperature of —85° =3.6°F
(—65° =2°C) and a pressure altitude equiva-
lent to 50,000 feet (3.436 inches of mercury
absolute) for 4 hours. The compass shall then
be maintained at a temperature of —85°
=3.6°F (—65° +2°C) (atmospheric pres-
sure) for an additional period of 44 hours.
During this test, no bubble larger than 1 inch
shall appear on the bowl, In the “Air chan-
ber” type compass no bubble shall appear in
the normal upright position. Any bubble
i which might have formed at —85° *3.6°F
(—65° =2°C) shall completely disappear
after 2 hours at room temperature. In the
“Air chamber” type compass, no bubble
shall show on the window of the compass
up to an 18-degree tilt angle. The compass
need not be subjected to the specified magnetic
field for this test.

A DY IFi~ Shimrk s o ama
4.7.21 High tmuﬁmumre exposure. The

compass shall be tested in accordance with
Procedure II of Specification MIL-E-5272.

After the chamber has been returned to .

room temperature and the compass has satu-

rated at room temperature for a minimum ..

pericd of 4 hours, it shall be subjected t6 and
meet the requirements specified in the Indi-
vidual tests. There shall be no damage which
would adversely affect subsequent operation.
The compass need not be subjected to the
specified magnetic field for this test.

MIL-C-5604B

4.7.22 Vibralion failure. The compass shall
be tested in accordance with Procedure V of
Specification MIL-E-5272. At the completion
of this vibration, the compass shall meet the
requirements of the Friction error test speci-
fied in 4.7.4. No screws or other parts shall
become loose, and no leakage shall occur dur-

.ing vibration. The compass need not be sub-

jected to the spec1ﬁed magnetic field for this
test.

4.7.23 Humidity. The compass shall be
tested in accordance with Procedure I of
Specification MIL-E-5272, except that the
test period shall be for 120 hours (5 cycles).
Within 1 hour after the completion of the
humidity exposure, the compass shall be sub-

jected to and meet the requirements specified ~°

in the Individual tests.- Betwesan 24 and 48
hours after the completion of the humidity
exposure, the compass shail be examined, and
there shall be no evidence of corrosion or
deterioration that will affect sybsequent
operation. The compass need not be subjected
to the specified magnetic field for this test,

4.7.24 Fungus registance. The compass
shall be tested in accordance with Procedure
I of Specification MIL-E-5272, except that
the test period shall be for a-minimum of 14
days. The compass need not he subiected to
the specified magnetic field for this test. At
the conclusion of this test, visual inspection
shall be made of the compass to determine
that no growth of fungus has occurred. At
the option of the activity responsible for
qualification, tests on component parts of the
instrument may be accepted in lieu of or in
addition to tests on the assembled instrument.

4.7.25 Salt spray. The compass, with exter-
nal connections made to simulate installed
conditions, shall be subjected to a salt spray
in accordance with Procedure I of Specifica-
tion MIL-E-5272 for a period of 50 hours.
The compass need not be subjected to the
specified magnetic field for this test, At the
end of the 50-hour period, the compass shall
be subjected to and meet the requirements
specified in the Individual tests.

4.7.28 Mouniing iugs. The compass case,
with mechanism removed, shall be mounted

13
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face downward ..1tiie movable head of a suit-
able testing machine with the face of the case
in a horizontal plane, in order that the mount-
ing lugs receive no added suppert. A suitable

pin shall be inserted through the hole in the:
mounting lug and attached to a pull strap in

[ —— = & Prgrev—" N
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175 pounds shall be applied along the axis
toward the front of the case for a period of 1
minuate. The lugs shall withstand the applied
load without fracture and there shall be no
damage to any part of the compass.

4.7.27 Sand and dust. The compass shall be
tested in accordance with Procedure I of
Specification MIL-E-5272. There shall be no
damage which wouid seriousiy affect tite
operation of the compass or the compensating
system, The compass shall be subjected to and
meet the requirements of the Friction test.
In addition, satisfactory operation of the
compensator adjustments shall be determined
as specified in 3.4.7.1.

4.7.28 Yaw. The compass shall be installed
as specified in 4.7.30. Readings shall be taken
as described herein, and the aireraft shall be
kept as nearly leve] as practicable. The deter-
minations shall be made in smooth air, When
the aircraft is made to yaw 5 degrees to each
side about a “north magnetic” heading at the
rate of 5 complete oscillations per minute, the
compass shall indicate at all times the correct
heading with an error not exceeding 15 de-
grees.

4.7.29 Checking run. The compass shall be
installed in an aircraft, preferably one
equipped with and flown by an automatic pi-
lot. Installation of compass and readings shall
be made in the manner specified in 4.7.30.
When the aircraft is flown in a “north mag-
netic” heading for 3 minutes in moderately
rought air, the compass shall indicate the cor-
rect heading at all times with an error not ex-
ceeding 20 degrees, provided the heading has
not changed more than 5 degrees and pro-
vided the rate of change of heading has not
exceeded 1 degree per second.

4.7.30 Turn. The compass shall be installed
in a suitable aircraft, compensated, and cor-

14

rections for residual deviations shall be made.
A directional gyro or accepted stabilized mag-
netic compass -shall he used to determine
standard headings. Photographic records of
the indications of the compass under test and
of the standard gyro or compass shall be made

"at least once each second. The determination

shall be made in smooth gir, Fellowing a turn
from “magnetic north” to “magnetic south”
at the rate of 130 degrees per minute, the
compass shall indicate the correct heading 6
seconds after the completion of the turn with
an error not exceeding 10 degrees.

5. PREPARATION FOR DELIVERY

Eq T T _ __f_ P

.1 racKaging. The compass shall be pacx—
aged in accordance with Specification MIL~
P-7936, Level A or B, as specified in contract
or order (see 6.2). For Level A packaging
the method of preservation shall be in aczord-
ance with Specification MIL-P-116, Method
II, without preservative compound, using
metal reusable containers unless otherwise
specified, '

E D Daslrinneae Tha anmirnon alall [Fgnp
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in accordance with Specification MIL-P-

7936, Level A, B, or C, as specified in con-

tract or order (see 6.2).

5.3 Marking. The interior and exterior con-
tainers shall be marked as specified in Specifi-
cation MIL-P-7936.

6. NOTES

6.1 Intended use. The compass covered by
this specification is intended for use as a
pilot’s standby steering compass, for use in
airplanes that are equipped with a remote
indicating compass. The standby compass is
intended to continuously indicate the heading
of the airplane with reference to the earth’s
magnetic field.

6.2 Ordenng data. Procurement documents

aLl . P,

should specify the following:
" (a) Title, number, and date of this gpecifi-
cation
(b) Whether Sampling plan B is to be
omitted or name of the laboratory
where samples shall be submitted,
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sired.

(d) Whether compass is to be supplied
with or without lamps.

{e) Color of lamps.

(f) Color of dial markings.

(g) Type of container to be used for
preservation.

6.3 Qualification. With respect to products

requiring qualification, awards will be made

only for such products as have, prior to the
time set for opening of bids, been tested and

annravad faor inclucion in tha annlicahls Onnll-
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Producte List whethar or 14t such nrad-
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ad
ucts have actually been so listed by that date.
The attention of the suppliers is called to this
requirement, and manufacturers are urged to
arrange to have the products that they pro-
pose to offer to the Federali Government tested
for qualification in order that they may be
eligible to be awarded contracts or orders for
the products covered by this specification. The
activity respoensible for the qualified products
list is the Chief, Burean of Naval Weapons,
Department of the Navy, Washington 25, D.
C., and information pertiining to qualifica-
tion of products may be obtained from that

nctwltv
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Notice—mWhen ( .ve.pment drawings, specifica-
tions, or other data are used for any purpose other
than in connection with a definitely related Govern-
ment procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any
obligation whatgoever; and the fact that the Govern-
ment may have forniillhted, furnished, or in any way

Custodians:

Army-Tranaportation Corps
Ngvy-Bureau of Naral Weapons
Air Farce

e e e e
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supplied the said drawings, specifientions, or other
datn is not to be regarded by implication or other
wise as in any manner licensing the holder or any
other person or corporation, or conveying any righta
or permlisgion to manufacture, use, or-sgell any
patented invention that may in any way be related
thereto, :

Preparing Activity:

Burean of Naval Weapans
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