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MILITARY SPECIFICATION

W+5604B
19 SEPTEMBER1962

9UPERSSD1NC
~L-C-5604A
iO APRL 1956

COMPASS; MAGNETIC, PILOT’S STANDBY

Thin KPWUItim 6M ban awvved bv ihe Dqwtmmt of Defense and w man.
datmy far we bU the DepartmmtJ of th Amv, the Navu, and the Air Form.

L SCOPE

1.1 .This speciskation covers the design re-
quirements and all performance requirements
for procurement of 1% inch dial pilot’s stand-
by compasses se epecfied herein.

12 Classi6eation. Standby compasses shall
be of the following types: (See paragraph
6.2)

m a

2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS

ma
QQ-IXX20 — Chromium Plating (Elec-

trodeposited)

QCFN-290 — Nickel Plating (EIectro-
deposited)

QQ-P416 - Plating, Cadmium (Hec-
trodep~ited)

QQ-~25 — Zinc Plating (Electrode
posited)

hflLITARY

MILP-116 — Preservation, Method of
bfIL-L502& Liquid, Compass, A&

craft
MxL-E!- — Envb,nmentsf Testing,

52’Z2 Aeronsutical and k -
aociated EquipmenL
General Spacitication ““
for

MIL-C—5541—Chemical-Film for AIu-
minum and Alurn&-.
num Alloys

MIL-S-6372- Soldering Process, Gen-
eral Specification for

MIL-S-774Z- Screw Threads, Stand.
ard, Optimmrr Select-
ed Series: General
Specification for

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

Ezl,..
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MIL-A- —Anodic Coatings, for
8625 Aluminum and Alurni-

nurn Alloys
MIL-L- —Luminescent Material,

25142 Fluorescent
MIL-D- — Drawings, Engineering

70327 and Associated Liata

STANDARDS

FUmEM
FED-STD- — Standati for Laboratory

1 Atmospheric Condi-
tions for Testing

FED-STD- — Colors
595

kflLlTA6Y

MIL-STD- — Identification Marking
130 of U. S. Military Prop-

-W

MIL-STD- — Specifications and
143 Standards; Order of

Precedence for the.%
‘--- lectimr-of-–--” ‘--

MS25237 —Lamp — Incandescent,,,
T-1% Bulb, Midget
Flange Base

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

MS33586 — Metals — Definition of
Dissimilar

MS17933 -Czurrpaaa ; Magnetic,
Pilot’s Standby

DRAWINGS
AIRFORC’+NAVYAEBONAU’CICALSTANDAaO
DRAWINGS

AN3116 Plug Aaaembly-Instrument
Electrical

(Copiesof the applicable documents rewind by

con.mctom in connection with apeciflc procurement
functions should be obtained from the procuring
activity or M directed by the crmtmcting ofker.)

3. REQUIREMENTS

3.1 Qualilkation. The comwaaea furnished
under tbia epacifimtion shall bc a producL

2

. .. . .

samples of which have been tested and passed
the qualification teats 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
MIIATD-143, except aa provided in 3.2.1
and 3.22.

3.2.1 Commercial purtu. Commercial parts
having suitable properties may be used where,
on the date f invitation for bids, there are
no suitable standard parts. In any cme, com-
mercial utility par@ such as screws, bolts,
nuts, cotter pins, having suitable properties
mny 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
parta hat and, if practicable, un
the contractor’s drawinga. ●>

82.2 Standard pnrts. With the exception
of 8.2.1, MS and AN standard parts shall be
used where they suit the, purpose. They shall
be identified on the drawings by their part
numbers.

3.3 Materials Materials shall conform to
applicable sPecificCtiona and shall be m sp@-
fied herein. Materials for which there are no )

applicable apecificationa, nr which are not
specifically described herein, shall be of the
beat quality, of the lightest practicable
weight, and suitable for the purpose intended.

3.3.1 Giticul rnaten”ale. Noncritical mat+
riala shall be used where pmcticable. Where
the use of a critical material is esential to
meet specification requirements, the material
used shall be the Ie=t critical of those which
are adequate for the purpose.

3.W2 Mstak Metals shall be of the corro- )
sion-reaiatant type, or shall be suitably pro-
tected as speeftied herein to resist corrosion

“)

)

due to salt spray or atmospheric conditions
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ta which the compaes may be subjected when
in storage or during normal service life.

&32.1 Disst”mi&rr mekrle. Unless suitably
pretected against elactmlytic corrosion, die-
similsr metals se defined in Standard MS3-
3S36 shall not be ueed in intimate contact
with each other.

3.3.3 Nonmagnetic mate%?s. Nonmag-
n&!c materials shall be used for all parts of
the compass except where magnetic materials
are eac.mtial.

3.3.4 Fungus-proof matcriak Materials
which are nutrienta for fungi shall not be used
where it is practicable to avoid them. Where
naed and not hermetically sealed they shall
be treated with a fungicidal agent acceptable
to the procuring activity. However, if they
wtll be used in a hermetically sealed enclcsure,
furrgicidal treatment will not be necessary.

3.3.5 Comeeiue fumes. The materials as in-
stalled in the compass and under the service
conditions specified hert?in shall not liberate
deleterious fmnea.

3.4 Design and construction. The outline
dimensions of the compass shell conform to
Standard MS17963. The compass shall he
deaified b incorporate a 23 or 6-volt lighting
system using one or two lamps. The design
of the crimp- shafl be ressmrably simple to
permit overhaul or repair with a minimum
of special tools and futures. The compass
shell be eenetroctcd to withstand the normal
srrainv, jars, vibrations, end such other con-
ditions x, are incident ta shipping, storage,
insbllation, and service.

3.4.1 Maintenance. The design of the cem-
pa+ shall be such es to facilitate to the great-
est possible extant disassembly, raaaeambly,
and service maintenance by those teds and
iteme of maintenance equipment which are
nomoally available as commercial atandarde.

3.4.3 Cover Otis. The cover glass eball be
of the ,flattype. Itshall be clear and free fmm
flaws which would sfiect the legibility of the
card markings when the mm- is filled with
liquid and observed under normal operating

“. . . .

MIL-C-S604B

conditions. Tbe size of the cover glu *U
be such that not leas than 60 degrees of the
card graduations are exposeii for observation
during normal use of the compass. The gk
shall be thornugbly annealed.

3.4.3 Bowl. The t.. .d shall be made of Iow-
denaity metal, shall be uniform in texture,
shall have a smooth surface, and shall be of
one-piece cnnatruction. Other types of cen-
etruction will be permitted if acceptable to the
activity responsible f,: qualification.

3.4.3.1 Mountirw page. The mounting
flange shall form an integral part of the corn:
Was.

3.4.3.2 Erparwion unit, The bowl shrll in-
corporate a suitable expanainn unit to permit
the liquid to contract or expand se “a reeuIt
of temperature and altitude changes.

3.4.3.3 FIWer cap. The bowl siisll incorpo-
rate a suitable filler cap an placed that the
comps may. be easily filled with li@d.

3.4.3.4 Coaket.e; Gaskets shall be made of
material suitable for holding the damping
liquid within the bowl. Sealing agente shall
be of such nature that they will net contami-
nate the liquid.

3.4.3.5 3eweL The cup jewel shall be made
of sapphire, free from surface flaws Md SMI

be a “snug fit” in the jewel reh~r. Otier
material for the jewel may be used if accepw
ble te the activity rssponaible for-qualifica.
tion.

3.4.4 Lubber’e line. The lubber’s line eb~ll
be made of pheaphor bronze or brass so con.
atructed 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 m“thin the limits dorved
in pere~ph headed “Compass error with-
out wmpenaation.”

3.4.5 Magnet-v. The compensating and card
magnets shall be made of suitable magnetic
material, shall be suitably’ heat-treaq mag-

Downloaded from http://www.everyspec.com
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netized to saturation, and aged to insure opti-
mum performance.

3.4.6 Card easernblv. The card assembly
shall be as light in weight as practicable and
sutEciently rigid to withstand service usage,
and shall be spring mounted tu absorb the
external vibratiuaa encountered in service.
Pr+ution shall be exercised in soldering to
prevent beating of the magnet.

3.4.6.1 Card. The card aball be constructed
of aluminum, aluminum alloy, or other nrm-
magnetic material, and shall be &aduated at
S-degree divisions to represent horizontal
angles aa atiorvn by F@re L within an ac-
curacy of one degree. .,

3.4.6.3 Card pivot. The card pivot shall be
conetmcted of high-grade steel or other suitn-
ble alloy properly hardened ad polished on
ita working surface.

3.4.7 C!ompwting q@7n. The compen-
sating eystem shall consist of permanent bar
magnets and shall consist of manually adjusb
able magnetic systems for removing the eom-
paas deviatium on N-S (North-South) and
E-W (Eaet-West) headings. Both systems
shall be provided tith a r.=’o index mark to
show, when the system is in operation, where
it exerts zem effect on the indication. The
design of the syetema shall be such that the
zera index mark will read zero only when the
system is in its zem effect position.

3.4.7.1 Adjustment of compensator. Ad-
justment shall be accomplished fmm the frent
of the compass. Each system shall be pro-
vided with a screw-type adjustment suitable
for operation with a screwdriver. The com-
pensator gearing shall be such that the change
in compensation for equal angular d~place
menta of the adjuating screws shall be the
same for both h’-s and E-W systems. 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. Tbe compensator systems shall
have sufficient friction in their operation to.
prevent changes in adjustment eauead by vi-

4

..—

. .

bration encountered irrservice. WWhcompass
heading north, a alight tom of ths -N-S cnm-
penaator scre”w, off the zero positio,n, shall
change the reading of the compass card. With
the compass heading cd, a slight turn of
the EL-Wcompensator screw off the zero posi.
tion shall change the reading of the compass
card. - - -

3.4.7.2 Cover plate. A cover plate shall be
provided to cover the compenaatnr-adjuating
screws. The cover-plateattacbing parts shall
bean integral part of the plate.

3.4.8 Ligt ?ing qsterp. The compass shall
be provided with a lightiirg system designed
to receive a &volt or 28-volt power supply in
the electrical connectar socket. The lighting
system shall be so designed that there will be
no db7erence in the operation of the inatra-
ment with or without the lamp burning.

3.4.6.1 Lamp. The lamps shall canform to
Standard MS25337.and shall be located sub
atantia~y ss shown on Figure 1. The ]UUp
shall be replaceable in flight without the use
of tools. The color shall conform to the rc+
quiremente of Specification MIL-G25050 and
shall be as specitled by the procuring activity
(SCS6.2).

3.4.8.2 Lump socket. The lamp socket ahaIl
be designed to aecornmudate a lamp conformi-
ng ta Drawing MS25237. The lamp sacket
shall be so designed that clearance and aatia-
factory performance of the lamp ia rrsain-
tained with the lamp sleeve. Consti&ion of
the lamp socket shall be euch that puwer ia
supplied to the lamp base and contact aboulder
of the lamp.

3.4.8.3 Eleetrieal coreneeter socket. The
compass shall incorpomte an electrical con-
nador sucket equivalent to the arrangement
ahown on Figure 2, and suitable for a~ch-
ment to the plug assembly shown by Drawing
AN3116. A suitable cap shall be prnvided ta
protect contacts during shipment and stur-
age.

3.4.6.4 Wi~g eir~”t. The wiring cimuit
between tie lamp socket and cermector aoeket

-“1
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ehall be a twisted two-conductor system, in-
sulated fmm the compass case and suitably
shielded to eliminak radio interference.

3.4.8.5 Brightne.m. With the compaee ao
mounted that the cover gkw is vertical, the
light coume or lamp illuminating the compass
shall not be visible fmm any position within
30 degrees fmm the horizontal line drawn
normal to and through the center of the cover
glaee, or fmm any position abave the com-
pass. With the lamp operating at reted volt-
age, the brightness over the markings ZCi
degrees each of the lubber’s line shall be be-
tween 0.2 and 1.5 feat kunberts. For all other
visible markings on the compees, the bright-
ness shall be between 0.1 and 1.5 fwt lam-
berta.

3.4.9 Cqrnpasa liquid. The compaee li~uid
shall be in accordance with Specification
MIL-L-5020.

3.5 Interchangeability. All parts having the
same manufacturer’s part number ahsll be
directly and completely interchangeable with
each other with respect to installation and
performance. Changr%in manufacturer’s part
numbers shall be gavemed by the drawing”
number requirements of Specification MLL-
>70327.

3.6 Screw threads. Screw threade 0.060
fnch or larger in diameter shall be in accord-
ance with Specification MIL-S-7742.

3.7 WsighL The weight of the compeae
shstl not exceed 14 ouncee.

3.6 Finish. Protective coatings and finiahee
which will crack, chip, or scale due to normal
service life or during extremes of atmoe-
pberic conditions shall not be used.

3.8.1 Aluminum alloy parte. Where practi-
cable, akaninum alloy parts shall be covered
with an anodic film confo~ing to S.pecifi~.
timr bflL-A-3625. Aluminum alloye which do
not ancdize satisfactorily shall be coated with
a chemical fibn in accordance with Specifica-
tion ?dlLX+55.t 1.

3.62 Iron arrd 8tee[ parts. Where practica-
ble, steel parts shall be cadmium plated in@

MIL-G5604B

cordance with Specification QQ-P-416, or
zinc plated in accordance wi.ti Specification
QQ-2-325.

3.6.3 ‘Ezposed metallic part.$ Exposed me-
tallic par-b, except electrical receptacles, or
as otherwise specifi ‘, shsll be coated with
durable black baked enamel or other durable
black finish. All estemal surfaces which are
visible to the pilot when the compass is
mounted shall have a durable black finish with
minimum glass.

3.3.4 Bmss and” bronze parts. All brass,
bronze, or copper-bearing alloys, except
bearing surfaces coming in contact with the
compaee liquid, ahsll be cadmium plated in
accordance with Specification QQ-P4 16,
chromium plated in accordance with Specifi.
cation QQJX20, zinc platert in accordance
with Speciflcstion QQ-24325, or tin plated
and finished in a durable black acceptable to
tbe procuring activity.

3.8.5 Ezp&ed phmJ[ic material Exposed
phenolic a@erial shall have a duable black
finish.

3.8.6 Surfmeg ez-posed to compass liquid.
Interior surfacee of the bowl and all interior
visible parts abll be finished in durabh dull
black. The finish shall be such tit con-
tinuous or intermittent expasure LUthe com-
psse liquid will not discolor or otherwiee
contaminate the liquid nor impair tbe fiieh.

3.8.7 Sofdm”ng. S ~dering shall be per-
formed in accordance with Specitkation
MIL-2-6872.

3.9 Performance. The compees shall eatisfy
the performance requirements specified in the
appli=ble test methods of ,Sectjon 4.

3.10 Markings. All markings shall be durs-
ble to withstand usage encountered in service.
The calor of the markings shall be Ius&r]eag
white, Color No. 37875 of Standard FED-
STD-595 or fluorescent-luminescent material
confoming to Specitlcation MILJ_25142, es
.vPified by the Procuring service (see 6.2).

3.10.1 Face.. The ccrd and lubber’e line
ehdl be marked se shown on Figurs 1. Tbe

7
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form of the letters and numerals on the card
shall conform to Standard MS33558.

3.10.2 Numeml.s. Numerala shall distinctly
indicate the graduating to which each applies.
Any confusion resulting in doubt as to which
graduation the numeral 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 Ident&ntion of product. A suitable
nameplate shall be securely attached to the
cnmpass and shall be marked in accordance
with Standard MIL-STD-130.

3.12 Filling. The com@w shall be thor-
oughly cleaned at the proper stage of assem-
bly and shitll be completely filled with com-
pass liquid at a temperature of approximate y
68°F (20”C). In the me of the ‘j~r ~~.
her” type compass, the compass shall be filled
sufficiently with compass liquid to allow for
expansion space at the apeciiled temperature.

3.13 fnetallation..

2.13.1 Installation i?wtr-actiorw. Unlsea
otherwise specified by tbe procuring activity,
the contractor shall furnish with each com-
pw9 one printed copy of instructions, with il-
Iustrationa and diagrama if necessary, cover-
ing the installation of the compass. Prior to
printing, two copies shall be furnished to the
procuring activity for approval. Instmctiorw
shall be printed on paper 8-1/2 by 11 inchss
or 11 by 17 inches.

3.13.2 Mounting screws. The contractor
shrdl furnish sut?lcient mounting screws for
installing the compaaa. The screws shall be
So. 6-W NC-2, round head, braea machine
screws having a durable and lusterless black
oxidized or lusterless black nickel finish. The
length shall be sufficient for mounting on a
ponel up to 3/8 inch thick.

3.13.3 Enrwlope. An envelope furnished by
Lhe contractor, containing installation in-
structions and mounting screws, shall be
pockaged with each compaas. The envelope
shall be markad with the foIlowing informa-
tion:

8

“IMPORTANT
THIS ENVELOPE CONTAINS

INSTRUCTIONS AND MOUNTING
SCREWS”

3.14 Workmanship. The compass, including
all parts and accseeories, shall be constructed
and finished to produce an instrument free
from all defects which would affect proper
functioning in service. Particular attention
9hall be given to neatness and thoroughness
of soldering, wiring, impregnation of cnilg,
marking of parts and assemblies, welding and
brazing, painting, riveting, machine-screw
sasemblies, L ~dfreedom of parts from burrs
and sharp edges.

4. QUALITY ASSURANCE Provisions

4.1 Contractor responsibility. The supplier
is responsible for the performance nf all in-
spection requirements as specified herein.
Except se otherwise specified, the supplier
may utilise his own or any other inspection
facilities and services acceptable to the Gov.
ernment. Inspection records of the examina-
tion and teats 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 fnspectiona are deemed necessary to
assure supplies and s~icee conform ta pre
scribed requirements.

4.2 Cfsssi5csti0n of teste. The inep+ction
and testing of the compass shall be elssaifisd
as followe:

(a) Qualification tests: Qualification teats
are those tests performed on com-
passes submitted for qualifteation
as a satisfactory product.

(b) Acceptance teats: Acceptance tests are
those tests performed on compasses
msnufactared and mbmitted for
acceptance under contract.

4.3 QrmtMcation tests. The qualification
tests of the compaaa shall consist”of all tests
of this specitlcation aWcitkd under paragraph
headed Teat methods.

)

.)
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4.3.1 Qccatificativn ted samples. The quali-
fication test eemplee shall consist of three
compaesee of each manufacturer’s part num-
ber submitted for qualification testing. After
obtaining authorization for submittal from
the activity responsible for qualificstiun, the
~.mplee shall be forwsrded to the testing
laboratory designated in the letter of author-
ization. Each sample *all be plainly identi-
fied by a securelY attached durable tag marked
with the following information (see 6.3):

Sample for quahficstion tests
Submitted by (name) (date) for qualitl-

cation tests in accordance with the
requirements of Specification MIL-C-
6604B under authorization (reference
letter authorizing teat)

COMPASS, MAGNETIC, PILOT’S ‘ ‘
STANDBY

Manufacturer’s Part No.
MS Part No.
Name of manufacturer

4.4 Acceptan~e tests. The acceptance tests
of the compaae shall mneiat of the Individual
tests end the Sampling plane of this speci-
fication.

4,4.1 Indivticcal test-r. The individual teats

I
of the compsae shall mneiat of the following
teste conducted on each compaea:

Inmectiun

●

}

Ze& mmpenastion
Compac9 error without compercsation
Friction error
Balance

4.42 Sampling plane and teats.

4.4.3.1 Sampling plan A. Samples shall con-
sist of three mmpaeses selected at random
by the inspector fmm each lot of 100 or lees
compasses which have passed the Individual
teete. A lot shall consist of identical compsa-
sss with the esme manufacturer’s part num-
ber, manufactured under substantially the
same conditions and submitted at substanti-
ally the same time. Compsaaes which have
been subjected to the Sampling plan A tests
shall not be delivered on contract until they
have been rebuilt, if necessary, “and mSU&
mitted to all individual teeta..

MIL-G5604B

4.4.2.1.1 Sampling plan A tea~s. The smu-
pling plan A tests of the mmpaas shall cunsist
of the following. teats conducted on each
sample:

Lubber line
Compeneetion
Compsse error caused by mmpeneating

mechanigm
Tilt error
Vibration errur ““ ““
Low temperature operation
High temperature operation-
Time of swing
Damping
swirl
Brightu&

4.4.2.3 Sampling pfan B. Unless utherw-ise
specified, three dompaeses selected at random
by the inspector from the fist 15-compaeses
praduced on mntract and submitted within
10 days after manufacture shall be forwarded
to the Iaboratbry specified hemim.(see Section
6). Each sample @all be plainly identified
by a eecurely attached durable-tag marked
with the fullowing informstiun:

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

4.4.2.2.1 Sampling plan B tests. The ssm-
pling B tests of the compass shall consist of
the fuUowing test.s.conducted on each.aemple:

%cnpliig plan A
Illumination
Insulation
Stability with change in msgnetlc lati-

tude
High eftitnd+low temperature
High temperature exposure
Vibration faifure
Humidity
Fungus resistance
“Ssftspray
Mounting 1u5
sand and dust
Yaw
Checking run
Turn

4.5 Rejeetion and rekt. The instructions
on reworking or resubmitting rej eeted itcme

9
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shall be ae sped’.4 in the Generaf Provisioti
of the contract.

4.6 Teat cmrditi@.

4.6.1 Atmovherc”c conditimca aadncqraeiio
IZ8Zd8trenuth. Unle88 otherwise specified, all
taste required by this specification shall, be
made in accordance with the rcquirementg of
Standard F:E&STD-l, and with the compass
in a magnetic field having a horizontal corn.
pcment of approximately 0.18 oersted, and a
vertical compouent of approximately 0.54
oereted. When teeta are made with atmos-
pheric pressure, temperature, or magnetic
field 8ubstantia]ly different from the above
VSheS, proper a]]owance for change in in~t~.
ment reading shall be made for, the diEer.
ence from the specitled conditions.’

4.6.2 !Ye.vtreedinos. Unless otherwise sPWi-
tled before a te.vt reading is taken the cnm.
psae shall be vibrated using an electric vi-
brator set at 30CPS,60CPS,or 120 cps with
a msximum nmplitude of O.OO2inch.

4,6.3 Position. Unleae otherwiee specified,
the compass shall be teated in a norrcrat op
ereting P9sition..

4.6.4 Vibmtien. Whenever a vibration
stand ie specified, it shall be a device which
rrill vibrate at any desired frequency between
5 and 50 cycles per second, and ehafl subject
the instrument to such vibration that a point

on the vibration stand will describe, in a plane
inclined 45 degrees to the horizontal plan%
a ch’cle of the diameter specifi~ h~~

4.7 Test metheds.

4.7.1 frwpection. Each eomps.vgelra]]be .ex.
amined externally to deter-mine ~nfomance
with the requirements of this specification
with respect to materials, design and con.
struction, physical requirements, marking,
installation, and workmanship.

4.7.1.1 Foreifln material inside cempuse
case. The compaee shall be held face down
and rocked through a spread of approximate-
& 40 degrees (20 degree either side of verti-
cal) at a rste of approxirrddy 1. cpa for 6

1,)

. . .

seconds. At the end of this pracedure the cem.
pass shall be placed face down for approxi-
mately 3 minutes., The compaee shall then
be gently raised over then-inspector’s head
with the gla.w stitf face down With tbe cacrr-
PSSS gl= viewed in a light intensity of
apprOxi~tely 48 foot-candles of incident
light, or 10 foot-larnbeti of reflected light
(approximately equivalent to two 100-watt
incandescent Iacrrpe at 30 inches), no more
than five particles, with no” particle larger
than 0.002 inch, shall be visible on the com-
pass glass. Patilcle size may be estimated by
comparison with the lubber’e line, which is
aPPm~ate]Y 0.016 inch h width.

4.7.2 Zaro mnrperc.mtien. This test shall be
accomplished on compasses of a design where
the compenaatar unit catrnot be removed
prior to the Compass error without compen-
ss~ton test as specified in 4.7.3, and on com-
passes of a design where the compensator can
be removed prior to the Compase error caused
by compensating mechanism test aa specified
in 4.7.8 and after the compenaat.ar has been
installed. The compass shall be placed in a
tlxture witi the mounting surface vertical
and at right angke to the magnetic meridian
when the tkturs reads north. With the tix-
ture set an north, the N-S cnmpeneating
screw shafl be turned until the com~ reade
north. Turning the screw shafl muse the corn.
pass dial to move. The tkture ehsll then be
set on east and the E-W compenasting screw
turned until the compaee ~ds -L TUm.
irlg the SCmWshd] cause the com~ dial .tc,
mova The tlxture shall be eet on south and
the number of degrees the compasa is in error
shall be noted. This error shall be divided
by 2 and the fixture shaU be adjusted by the
quotient The N-Z compensating screw shall
then be adjusted until the compass reada
south. The fixture shall be set on west and
the above pracedure repeated, adjuating the
E-W compensator screw.. The Ilxture shall
then be Set ecrcrsecutivelyOnnofi, e=~ ~“th,
weat, and north ‘t’beerror at pasitions nortJ
curd esat shell be within I/2 degree, x r-d
on lixture when the lubber line iS centmed
on the cardinal markings of the error at anutb
and west, respectively. The error at north
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ia tfw alinement errur and shall not exceed
*2 degrees.

4.7.3 CernPas9 emw without comperrsatien
The testshall be made with the compensator
removed from the compass os a unit, without
changing the adjustment; for compasses of
such design that the compensator unit can-
not be removed, the test shall be made with
the compenaatur set at zero, using the pru-
cedure specified in 4.7.2. With the test fix-
ture set on north, the compass shall indicate
north (0.0 degree) with AZ degrees. ‘l’he
dxture shall then be turned about its vertical
axis from the above position, by reference
tn an accurate circular scale, to each SO-de-
gree heading. The error at any poinG after
allowing for alinement error ahalf not ex-
ceed one degree. ‘

4.’7.4 Friction emor. The comm?sa card
eball be deflected 5 degreea from ~ti equilib-
rium pnsition, rele23ed, allowed to come to
rest, and read. This procedure shall be re-
peated deflecting the card 5 degrees in the
0PP09ite direction. In each coae the card sha]]
return to within one deg?ee of ik Ori@n~
position, without vibrating or tapping the
instrument.

4.7.5 Bafance. The compass shell be held in
ita normal operating position. The deviation
of the plane of the card fmm the hofiontal.
as determined by anY suitable method, shalf
not exceed one degree.

4.7.6 Lubber line. The cnmpk shall beheld
in its normal operating position. The devia-
tion of the lubber’s line from the vertical.
cwdetermined by any suitable method, shall.
not exceed one degree. The compass need
not be subjected to the specided magnetic
field for this test.

4.7.7 Compensntien. With the vertical
plane of the mounting surface at right angles
to the magnetic meridian and with the E-W
compenaatnr eat at zero, the N-2 compen.w+
to shall be set successively tu ita maximum
positive and rmxximum negative positions and
the maximum card deviationa noted. With
the vertical plane of the mounting surface

.
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parallel to the magnetic meritii.-n, and with
the N-2 compensating system set at zero, the
E-W compeneatnr shall be eet successively
to its maximum positive and maximum nega-
tive pusitiona and the maximum card devia-
tions noted. The maximum deviationa pro-
duced by each compensating system shall be
not lass than 30 degrees nor more than 40
degreea. Introduction of changes in da- ‘“-
viation shall be 8mooth and continuous. Con-
trol of the compensating screws shall readily
allow aqudl changea in compensation (2 de-
grees or lees) throughout the compensating
range from zero to maxicmm. Maximum
compensation applied unnaturally (E-W
when compw is oriented to north or south
and N-2 when compaee is at e=t or west) on
either heading, ahsll not tiect the indicatiqm

~

on the other heading by more than~ .degraae.
The cnmpenaator screw not being adjusted
shall be set ti zeru compensation.

4.7.8 Compass erro?’ carcsed by cmnpensat-
ing mechanism. Compasses which have been
subjected to the Compass error witho:t com-
pensation test se specified in 4.7.3 with the
compensators removed shall be subjaakd to
the same test with compensators .-ingtalld
and set to zero compensation: Charmres in
readhge of the eumpass from those obtained
during the teat epecified in 4.7.3 .+11 be not ---
greater than 2 degrees at any heading..

4.7.9 Tilt erwr. With the compenaatura *
moved or set to zero, the compass shall be
observed and readings taken at each. 30d&
gree heading. The compass shall then be tilted
10 degreea about a horizontal axia-in” pitch
The ehenge in reading at each 30-degrea
heading shall not exceed 2 degrees. With the
comp- tilted 18 degrees about n horizontal
axis “in either pitch or bank, the card shall
be perfectly free to revolve on its pivot, and “=”
shall be visible fmm a point 2 feet in front
of and level with the center of the compass.
At each 30degree heading, when tilted 18
degrees about a horizontal axis in bank, the
reading shall not dfier by more then 5 d~
greea from the reading obtained with the
compae9 in the mnnal position.

11
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4.7.10 Vibnzt’.n error. The c0rnDae9 shall
be tested in accordance with Pro~edure IV
of Specification BfIL-&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 compeee shall be snbj ected
to such vibration that a point on the case de-
scfibes a circle of between 0.009 and O.OII-
inch diameter at frequencies varying from
5 to 50 cycles per second. The dtierencee be
tween the card reading observed before vi-
bration and during vibration shall not exceed
3 degrees. .

4.7.11 L& temperature operatiai This
teat may be combined with the High sltitude-
Low temperature test at the discretion of the
testing agency. The compaae shall be suk-
jected to a temperature of -67” &3.6°F
(- 55° =k2°C) for a period of 6&ours. There
shall be no signs of leakage or damage. While
at this temperature the compaas shall be sub-
jected to the Friction error test and Balance
test.

4.7.12 High temperature epen.ztiara. This
test may be combined with the high ten pera-
ture exposure teet at the discretion of the
testing agency. The cnmpaes ahatl be sub-
jected to a temperatttre of.180° f=3.6°F (82°.
*2~C) for a period of 2 hours. There shall
be no sign of leakage or damage. While at this
temperature the comp= shall be subjected
to tke i-’riction error test and Balance test,

4.7.13 Time of swing. With the compensa-
tor removed, tbe card shall be magnetically
deflected 30 degrees from its equilibrium posi-
tion, held long enough for the liquid to come
to rest, then ieleaaed and the time observed
for tke cnrd to pass tbmugh 25 degrees to-
ward its equilibrium position. The test shal]
be repeated with the card deflected 30 degrees
to the other side of its equilibrium position.
The arerage time of the two readin~ shall
be not less than 1.4 seconds nor greater than
: .S seconds. The position of the compass shall
::ot be changed during tie test.

4.7.14 Dumpinfl. The card shall be magnet-
icrtlly deflected 30 degrcee frnm its e@ilib-

rium position, held at thie position long
enough for the liquid ta come to rest, then
releeeed and the overewing past tbe “equilib-
rium position noted. The test shall be r+
peated with deflection of 30 degrees in the
opposite direction. The position of the corn.
paes 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 tast if
possible. If desired, thie test maybe combined
with the Tne of swing test se specified in
4.7.13.

4.7.15 Swirl. With the mmpass in its nor.
mal upright position at any heading and with
the liquid al room temperature, the compass
shall be turned through 360 degreas in I min-
ute. The maximum deflection of the card from
its original heading immdlately following
the 360-degree rotation shall not exceed 2
degrees.

4.7.16 Brightness. Memurement.q of
brightness shall be made with lamps operated
at rated voltage. Lamps shall be aged and
tested for rated values. Mezwremente shall
be made with cover glass in place and corn.
pses bowl filled. Tke brightness of markinga
shall be mSde with a brightnee.. meter
mounted sufficiently far from tbe fixture to
focus on the markinm of the compaas. Meaa-
uremente shall be made in a dark mom. The
test shall be made to determine that the source
illuminating the compass is not visible from
~Y positiOn within 30 degrees of the llori-
zontal line drawn normal to and through the
center of the cover glass or fram any point
ahove the compsaa. The brigbtmse shall con-
form tu values in 3.4.8.5.

4.7.17 Illumination. With the rated voltage
applied tO the conne~or, tile card markinga
and lubber’s line shall be uniformly ill-
uminated without glare. With voltage decreas-
ing, the uniformity of illumination shsll not
appr=iably vary. The compsss shal] be ob-
served under conditions of botk twilight and
complete darkness. The compass need not be
subjected to the specified magnetic field for
this tsst.

,
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. . 4.7.18 Insulation. With the lamp removed,

the electrical circuit shall be subjected to a
pntentiaI of 500 volts at a frequency of 60
tp9 for a period”of 1 minute. There shalf be

)
no bieakdowh of insulation.

4.’7.19StabilitV with change in magnetic
fntitude. The compass shall meet the reqtdr-
menta of the Balance teat. The compacs in ita
normal operating position shall be subjected
to a vefil-cal com~onent field whose magnetic
intensity is zero, and tu a standard horizontal
component fiefd whose magnetic intensity is
0.18 oersted. Such a field maybe produced by
means of a Hebnholtz coil. The deviation of
the plane of the card frornthe 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 -35” *3.6°F
(-65” *2”C) and a pressure altitude @uiv*
lent to 50,000 feet (3.436 inches of mercury
absulute) for 4 houra. The compass shall then
be maintained at a temperature of -35°
*3.6° F ( -65° *2”C) (atmospheric pres-
sure) for an additional perind of 44 houra.
During this test, no bubble larger than 1 inch
shall appear on the howl, In the “Air chmri-
bar” type compass no bubble shall appear in
the normal upright position. Any bubble

‘ which might have formed at -85” *3.6°F
( -65° *2”C) shall completely disappear
after 2 hours at room temperature. In the
“AU chambe<’ type comp~, no bubble
shall show on the window of the compass
up to an M-degree tilt angle. The compasa
need not be subjscted to the specified magnetic
field for this test.

4.7.21 High temperature ezposure. The
compass shall be tested in accordance with
Prwxdure II of Specification MILE-6272.
After the chamber has been returned to
ruom temperature and the compass baa astu-
rated at mom temperature for a miuimum
period of 4 hourg, it shall be subjected to and
meet the requirements specified in the Indi-
vidual tests. There shall be no damage which
would adversely affect subsequent operation.
The eomp=s need not be subjected tO tie
specifted magnetic field for this teat.

MIL-G56&B

4.7.22 Vibration faihcre. The compass shall
be tested in accordance with ~ocedure V of
Specification MILE-5272. At the completion
of this vibration, the compass shall meet the
requirements of the Friction error test speci-
tled in 4.7.4. No screws or other parta shall
become loose, and no leakage shall occur dur-
ing vibration. The compaas need not be sub-
jected to the specified magnetic field for this
test.

4.7.23 Humidity. The compass shall be
tested in accordance with Procedure I of
Specification MILE-5272, except that the
test period shall be for 120 hours (5 cycles).
Within 1 hour after the completion of the
humidity exposure, the compaas shall be sub-
jected to and meet the req~irements specified
in the Individual tests. -Between 24 and 48
hours after the completion of the humidity
exposure, the compass shall be examined, and
there ehall be no evidence of corrosion or
deterioration that will affect subsequent
nperation. The compass need not be subjected
to the specified magnetic field for this test.

4.7.24 Fungzw resistance. The compass
shall be tested in accordance. with Procedure
I of Specification MILE-5272, except that
the test period ehall be for a-minimum of 14
days. The compass need not be subjected to
the specified magnetic field for this test. At
the conclusion of this test, visual inspection ..-
shall be made of the compass tw determine
that no growth of fungus has occurred. At
the option of the activity responsible for
qualification, .twts on component parta of the
instrument may be accepted in lieu of or in
addition tu tests on the assembled instrument.

4.7.25 Salt sprny. The compass, with exter.
nal connections made to simulate installed
eonditiorw, shall be subjected to a salt spray
in accordance ivith Prmedure I of Specifica-
tion MII.-E5272 for a period of 50 hours.
The compass need not be subjected to the
stifled mamretic field”for this test. At the
end of the 50-hour period, tbe mmpaag shall
be subjected to and meet the requirsmenta
specified in the Individual teata.

4.726 Mounting lugs. The compass case,
with mwbardam removed, shell be mounted .

13
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face downward ..1tile 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 support. A suitable
pin shall be inserted through the hole in”the
mounting lug and attached to a pull”strap in
the stationary head of the machine. A load of
175 paunds shall be applied along the axis
toward the front of the ease for a period of 1
minute. The lugs shall withstand the applied
load without fracture and there shall be no
damage to any part of the compass.

4.7.27 .Sarsdand dwt. The compass shall he
tested in accordance with Procedure I of
Specification MIL-E-5272. There shall be no
damage which would seriously atTect the
operation of the compses or the compensating
system. The compass shall be subjected to and
meat the requirements of the Friction test.
In addition, satisfactory operation of the
compensator adj ustmenta shall be determined
se specified in 3.4.7.1.

4.7.28 YauI. The compass shall be installed
as specified in 4.7.30. Readings shall be ~en
as described herein, and the aircraft shall be
kept as nearly level se 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.

47,29 checking ~n. The Compsss sha]l ~
installed in sn aircraft, preferably one
equipped with and flown by an auturnatic pi-
lot. Installation of compass and readings shall
be made in the manner specilkcl in 4.7.3o.
When the aircraft is flown in a “north meg-
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 pre-
virled the rate of change of hea~g baa not
exceeded 1 degree per second.

4.7.30 Turn. The compass shall be installed
in a suitable ~ eompenee~ and car-

14

rectiona for residual deviations shall be msd~
A directional gyro or accepted stabilized mag-
netic compass -shall be used to determine
atsndard 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
aball be made in smooth air. Following a turn
from “magnetic north” to “magnetic south”
at the rate of 130 degrees per minute, the
compaas shall indicate the correct heading 6
aeconda after the completion of the turn with
an error not exceeding 10 degrees.

5. PREPARATION FOR DELIVERY

5.1 Packaging. The compam shall be pack-
aged in accordance with Specification MIL-
P-7936, Level A or B, as specified in contract
or order (sea 6.2). For Level A packaging
the method of preservation shall be in accord-
ance with Specification MILP-1 16, Method
H, without preservative compaund, using
metal, reusable contAn~s unless otherwise
specified.

5.2 Packing. The comprcas shall be packed
in accordance with Specification MIL-P-
7936, Level A, B, or C, sc specified in con-
tract or order (see 6.2).

5~ Marking. The interior and exterior con.
tainera shall bs marked as specified in Specjfl.
cation MIL-P-7936.

6. NOTES

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

6.2 Ordering dab Preeurament daeumente
should specify the foUowing:

(a) Title, number, and date of this epecitl.
cation

(b) Whether %mplircg plan B is to be
omittad or name of the Iaburatnry
whare samples shall be eubmittacl
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(d)

Levels of packaging and pa&ing da-
sired.

W%ether compass is to be supplied
with or without lamps.

Color of lamps.
Color of dial mmkinge.
Type of mntainar to be

Preservation.
used for

MIL-C-5604B

fied Products L]et whether or Im! such prod.
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 Federal Government tested
for qualification in order that they may be
eligible to be awarded contracts or orders for
the products covered by this spicifieation. The
activity responsible for the qualified products
list is the Chief, Bureau of Naval Weapons,
Department of the Navy, Washington 25, D.
C., and information pertaining to qualifica-
tion of products may be obtained from that
activity.

(e)
(f)

(g)

6.3 Quali5eation. With respeet to praducta
requiring qualification, awards will be made
only for such products - have, pri6r’to the
time set for opening of bids, been tested and
approved fOr inclusion in the appli=ble Q~-

)

I )
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Notice-when r .VC.nment drawinss, spmitlca-
tions, or other data are used for any purpose other

/. than in cmmecticm with a deklnitaly related Gmwn-
t:
P.

ment P— em operation,the United States Gov-
ernment thereby incurs no respamsihility nor any
ohUgatIan wtmt.bsver; and the fact thatthe Gover-
nmentmay have forxdtited, fiunished,or in any wa9

).
custodians:

.4rm,-TmnsportationCarPa,,
Nav-Bureau of Naval Weapons
Mr Farce

__— .- ———-— ——— —

I

-. —...._

SUPPli~ me said dmtinm speciflcr.tlms, .Jr other
data is not to be regided hg implication or othei--
wise m in any manner Iice”sing tbe holder or any
other pemon or corporation, or conveying any right-a
or permkion to Zm3mIfncture, use, 0+. ml] any
patented invention that may h my way be related
thereto.

PreparfngAetivity:

Bureau of Naval Weapons

I1’
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DEPARTMENT OF THE NAVY

‘ 111111~-l
UNITED STATES

OFFICIAL SUSINI!=
PENALTYVOMFRIVAT1 UER S300 BUSINE~SNoR~P~:M,MVldl,PlnrTcLAsE

~=AGE WILL BE PAJD BY THE DEPARTMENT OF THE NAVY

Chief of Navel Materisl
Al-TN: NAT 0434
Waehtigton, DC 20360
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