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MIL~C-228A

NOVEMBER 1852
SUPERSEDING
JAN-C-228
1% June 1945

MILITARY SPECIFICATION

CIRCLES, AZIMUTH; AND CIRCLES, BEARING

Thwt specification has been approoed by the Depari.
ments of the Army the havy, end the At~ Porce

1. SCOPE

1.1 This specification covers azimuth and
bearing circles for use 1n the accurate aeter-
nunation of the bearings of terrestrial ob)ects
and the azimuths of celestial bodies

2 APPLICABLE SPECIFICATIONS,
STANDARDS, DRAWINGS, AND PUBLI-
CATIONS

21 The following speaifications. standards.
and drawings of the issue in efiect on date of
invitatior for lds forin a part of this specifi-
cation,

SPECIFICATIONS

Feperar

NN-B-60i—Boxes  Wood-Cleated-P 1 x-
wood. for Domestic Snipment.

NN-BA21—Boxes Wood, Nsied and
Lock-Corner

NN-B-631—Bozxes, Wood, Wirebound (for
Domestic Shipment).

QQ-S-781—Strapping. Flat, Steel

LLIL-P-631—Boxes. Fiber Corrugated
{for Domestic Shupment)

Mnorrary

JAN-P-10:—Packaging and Packing for
Overseas  Shipment—DBoxes, Wood.
Cleated, Plywood

JAN-P-106—Packaging and Packing for
Overseas  Shipment—Boxes. Wood.
Nailed

MIL-B-107—Boxes, Wood, Wirebound
(Overseas Type)

MII-A-140—Adbesive, Watear-Besistant,
Waterproof Barrier-Material.

MIL-E-5556—Ename] ; Camouflage, Quick
Dryng

28370252

MT]-P-6883—Primer, Zinc Chromate, for
Aircraft Use
MIT~1-7178&—Lacquer. Cellulose Nitrate.
QRloss. for Arwrcraft Use
MIL~L~10547—Liners, Case, Waterproof
MIT~M-16576—Metal, Gun Csstings
NasT DerarmacexT

General Specifications for Inspection of
Material

STANDARDS

Mrrraer
MIL-STD-10/—Samplhing Procedures and

Tables for Inspectior by Attributes

MIL-STD-12¢—Marking of Shipments

DRAWINGS

Burrat or Surpe
S52407-533000—Nameplates for Nawgs-
tiona) Instruments
82407-607127 and S2407-607128—Azimuth
end Besring Circle Assembly and De-
tails, Pieces 1 Through 56 Are to Be
Used
82407-607120—Stowage Box Assembly and
Details for Animuth Circle and Besrmg
Gircle
{Copies of speclfications standards and drewings
required by contractors in connection with specific pro-

cxosmen: tunctions should be obtained from the procur
ng agency or &f direcied by the contracting ofbcer )

3. REQUIREMENTS

3.1 Material.

3.L1 Priams, lanses, and mirrors shall be
of hugh-grade optical glass, stable, nonhygro-
scopic, and free from strain, strise, stones, or
seeds whach are wisible 1n the field of view or
which would umpair optacal performance.
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312 Waxes, sealing materials, and lubr-
cants used on metal parts shall be such as not
to cause corrosive action of the optical and me-
chanical parts or support fungus or mte
growth

32 Azimuth circle and bearing circle
rngs.

321 The szimuth circle and bearing circle
rings shall be made of bronze conforming to
Specification MIL-M-16:7¢  The rings <001
be turned true to fit over the bezel of the 71,
mch Navv standard compass

32.2 The azimuth circle ring shall be pro-
vided with prisms. vanes and mirrors, fixed at
the extremities of two diameters at right angles
to each other. whereby direct azimuths of ter-
restrial objects and direct reflected azimuths of
the sur msy be observed and simulteneously
read from the compass card

3.2.3 The bearing circle ring shall be pro-
vided w:itl a sight vane and & pentagon prsm
and mount

3.3 Front vane assembly —The prism shall
be mounted at zere (0) degree mark of the
BLULULL LTI and Dedarine Croe rngs 1n order
to reflect the compass card reading to the ob-
server's eve The prism shall also refiect the
mnage of the horizontal! wire which s located at
the base of tne prism box paraliel to and 1p
coincidence with the sight vane wire  The front
sght vane shali be mounted on the prism box,
hinged to fold toward the center of the circle,
and fitted to stop at the vertical pesiion  The
black reflecting mirror shall be mounted or the
prism box hingea so e< to fold towara and away
from the center of the circle The spirit Jevel
shal be mounted horizontaliy on the pnisw box
toward the cente- of the ring perpendicular to
tbe Iine of sight

3.4 Rear vane —The rear mght vane shall
be jocated at the 180° mark of the sazunuth circle
and the bearing circle rings diametrically op-
posite the front sight vane hinged to fold to-
ward the center of the circle and fitted to stop at
the vertical position

35 Mirror.—The cylindrical plano-convex
murror shall be located at the 270° mark of the
azimuth circle ring, silvered, copper plated, and
pawnted with acid-resisting paint on the convex
mde to reflect the image of the sun on to the

2

90" prnsm which 1s located diametrically
opposite

3.6 Prism lens and level.—The bracket and
box located at the 90° mark of the azimuth cir-
cle ring shall contain a 80° prism and lens 80
placed that the image of the sun, as reflected by
the cvhindrical plano-convex mirror, will form
& nerrow sht of light on the compass card The
spirit Jevel shall be mounted horizontelly on the
prism: box toward the center of the ring per-
pendicular to the reflected line of hght

37 Knobs —Enobs shall be made of bronze
conforming to Specification MITL~M-16576, and
shail be Jocated at the 45° and 225° marks of the
szimuth aircle ring and at the 90° and 270°
mark: of the bearing circle ring. for the pur-
pos- of i fung or moving the instrument 1In
azimuth

3.8 Graduations —The inner edge of the
azunuth circle and bearing circle rings shall be
beveled and praduated in degrees from zero (O
degree 1n s counterclockwise direction through
R0 every fifth degree shall be accentuated and
every tenth degree numbered . the degree marks
and numbers shall pe fillea Wil a permanent
white opague material

3.9 Almement —All parts shal] be so assem-
bled that the zero (0) degree and 180° gradus
tions and ell sighting mearks will hie 1n & plane
which will be perpendicular to the plane of the
bearirg rings when tne azimuth circle and bear-
g circie ringe are level and shown to be so by
the spirit leve:  Tus condition shall be true for
all angular settinge of the vapes and mirrors
The uine of signt through the sighting vanes.
the refiectec mmege from the dark mirror. and
the refiected 1mage of the zero (0) degree mark
op the compasc cord shall be 1n the same plane
when the winstrument rings are leve] and check
with the spirit level attached to the pentagon
prisio box  The 1mage of the sun refiected from
the curved mirror ghall cast 8 well defined pen-
cil of hight or the zere (0) degree mark of the
compass card when the azimuth circle ring is
Jeve] and checks with the spirit level attached
to the 80° prism box.

3.10 Balance.—The completed azimuth cir-
cle and bearing circle rings ghall be balanced
and fitted with spring clips to secure the instru-
ments firmly against the bezel of the 714 mnch
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Navy standard compass or the ship's course
indicators to prevent damage or loss during
gun fire

3.11 Finigsh.—All exposed meta]l surfaces
except knobs, screw heads, pins, and wire shall
be g1ven one coat of zinc chromate prumer con-
forming to Specification MIL-P-052¢ and two
coate of btack ename) corforming to Specifice-
tion MIL-E~-5556  All other parts with the
exception of mirrors and prisms shall be coated
with clear lacquer conforming to Specification
MIL-1-717¢ Bearing surfaces shall be black
nickeled or bronzed without bufing such sur-
faces shall be smooth and free from tool marks
Fimshes of all metal parts shall be such as pot
te permit comrosive action of the optical or me-
chanical parts Tue completed instrument shall
withstand the salt-sprav test specified 1n 442
withnut showing harmful corrosior

3.12 Moisture and water resistance.—The
prisiu boxes and mirror shall be watertight
under norme! service condions ughtly se
cured snc sealed es shown or Drawings S2407~
607127 and 82407607138

313 Carming case —The carrving case
shall conforn. to Drawing S2407-607129

3.14 Nameplates.

3.14.1 Army —Nameplates shall be fur-
nishied as specified (see 6 1)

3342 Agiy—A  suitslle  nonwarping.
weather-resistant nanieplate of plastic or metal
shall pe provided on the front surface of the
carrving case ana marked in sccordance with
Drewing S2407-533000

3.15 Marking.

3.101 Army—The merlong shall be as
specified (see 6.1)

3152 MNavyv —The top surface of the circles
in the £70 to 360C° quadrant shall be engraved
with the following (the zeros to be replaced by
mark numbper and mode] number)

T & NAYVY (TYPE) CIRCLE ME O MOD
O®000 (YEAR OF CONTRACT)

The letter N shall be encircled by a large letter
O It shall be followed by the serial num-
bers as furnished by the procuring sctivity
and the year of the contract. The contractor’s
name shall be engraved on the top surface of
the circle 1n the 90 to 180° qusdrant.

MIL-C-228A

3.16 Workmanship.—The workmanship
shall be of the highest quality

4. SAMPLING, INSPECTION, AND
TEST PROCEDURES

4.1 Inspection procedures.—For Naval
purchases, the general 1nspection procedures
shall be in accordance with General Specincs
tions for Inspectior of Material

4.2 Samphng for lot acceptance

421 Lot —For purposes of sampling & lot
shall consist of all azimuth circies or beanng
aircles of the same design, manufactured n
sccordance with the same spproved drewings,
gnd submitted for inspection st one tiume.

422 Sanvpline for meual and dimensional
tnepection —A random sample of ezimuth or
bearing circles shall be seiected 1n accordance
with table I from each inspection lot of material
oflered for Gosernment inspection of visual and
dimensional characteristics with lot acceptance
based on single sampling inspection require-
ments 11, accoraance with Standard MIL-STD-
105

TasLe I—=Sampline for tnaual and dimensional

ngpeclion
AQL (approz Y=1¢ percent defectwe

|
Number of circles  Number {Acceptance Rejection
in an inspectior. ¢ of circles | pumber | number
iat I 10 sampie ((defectives) (defectsves)
|

i
| | |

15 and under..__ . 7 | (4] | 1
16w 40 _..... 10 0 1
410110 o 15 | 0 1
115 to 300 ... 25 | 1 2
301 10 500 .. ..... 85 1 2
501 t0 800.._..... 50 2 3
801 to 1,300 _... 75 3 4
1,30] ana over___. 110 4 5

Naz  The Goverrent 1nspector may tnstitute tighvuned or rednosd
nspection in scoordance with Bectiop ¢ of Brandard MIL-8TD-308

423 Sampling for salt spray test.—Two
anmuth circles or two bearing circles shall be
selected by the Government inspector from each
lot and subjected to the tests specified 1n 4.4

43 Visual and dimensional inspection.—
Each of the sample aximuth circles or beanng
circles selected 1n sccordance with table I ghall

8
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be visuslly and dimensionally inspected by the
Government 1nspector to verify ocomphance
with this specification  Any circle in the sam-
Ple contaimng one or more visual or dimensional
defects shall be rejected, and 1f the number of
defective circles in any sample exceeds the ac-
ceptance number for that sample the lot repre-
eenied by the sample shall be rejected

44 Lot ncceptance tests

4.4.1 Testing of sample azimuth or bearing
arcles for lot acceptance —Each of the sample
crcles selected 1n accordance with 4 2 3 shall be
tested 1n accordance with 442 ro verifr com
phance with this specificatior. If either sam-
ple circle {ails to meet the requirements for these
characteristics, the lot represented by the sam-
ple shall be rejected

442 Salt spray test —The sample circles
shall be subjected to salt mist for 100 hours st
84=2°F using 20 percent (b weight). sodium
chloride (99 & percent sodium chloride, mim-
mum) 1n distilled water, the solution hsving
¢ pH velue of from 6 1o T At the compleuon
of the test the circles shall conform to 511

4.5 Additional inspection —Where other
specifications form & part of tins gpecification.
unless otherwise specified 1n the contract or
order, ssmpling, inspection. and test proce
dures shall be conducted as required 1in the
referenced specificatior

4.6 Re)ected lots—Re)ected lots may be
offered agsin for Government inspection pro
vided the contractor has repaired or removed
all nonconforming azimuth circles or bearing
circies 1 the Jot  Tne (Government inspector
ghall sgain seiect and examine samples from
such resubmitted Jots o ver:fy comphance with

this epecification.
§. PREPARATION FOR DELIVERY
.1 Preservation and packaging.
5.11 Preservation —No gpecial cleaning or
preservation will be required
52 Packaging.
521 Unit oontainers —Each circle, in its

carrying case, shall be packaged individually
in & fiber corrugated container conforming to

Specification LLIL-B-831, style RSC, with s
mimmum bursting strength of 275 pounds per
square inch  Suitable inserts of double-wall

3

fiber corruguted material conforming to Specifi-
cation LLL~B-631, designed to float the instru-
ment within the container with not less than
14-mnch clearance on &ll sides, top, and bottom,
shall be used.

53 Packing.

53.1 For domestic shipmen! and storage —
Unless otlierwise specified in the contract or
order, arcles, packaged as specified mn 52 1.
shail be packed 1n wood-cleated-plywood. nailed
wood, or wirebound wood boxes conforming to
Specification NN-B-601, NN-B—621, or NN-B-
631 respectively The gross weignt of wood
or wood cleated boxes shall not exceed approx:-
mately 200 pounds.

532 For oversea shipment —Circles, pach-
aged as specified 1 521 shall be packed in
clested plywood, neiled wood, or wirebouns,
boxes conformung to Specification JAN-P-100
JAN-DP-106, or MIL-B-107, respectivein The
containets shall be fitted witl: 8 waterproof case
bner conforming to type 1, grade I, class 2 of
Specification MIL-1-10547 Lanerc shall i
sealec with ar adhesive conforming w Specifi
cation, MIL-A-140  Seams and closures shal!
have strengtti and water resistance equal te tha
of the body material  Shipping containers shall
be closed sud strapped 1o accordance with the
applicable container specification  Fiat steel
strappig shul conform to ciass A or B of Spec-
ficetion QQ-S-781 The gross weight of woud
or woul cJeated boxes shall not exceed approx:
matelv 150 pounds

53.3 For domestic or oversec shipment —
Where practicable, shipping containers of sumi-
tar constructior: shall be of umform size, and
shall contair the same number of circles Con-
tainers shall be demgned to fit the contents 1n
s compact manner The contents shall be
packed within the contatner in such a manner
that ther cannot move about after the container
1s closed.

54 Marking.—In addition to any special
marking specified in the contract or order,
shipping contsiners ghall be marked in accord-
ance with Standard MIL-STD-129.

6. NOTES

6.1 Ordering data—Procurement docu-
ments should specify the following:
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(a) Title. number. and date of this speaifi-
cation

(b) The nameplates and marking for
Army purchases

(c¢) That when alterations are desired,
drawings ghall be submutted to the bu-
rezu or agency concerned Any work
done prior tc complete approval of the
drawings concerned shall be at the rsk
of the contractor Intheevent of altera-
tions the contractor shall furnist one
complete set of original hinen tracings to
the purchaser in accordance with the
purchese:'s format as specified in the
contract or order The cost of these
tracings shall be included as 8 separste
nens 1L the contractor's bid

MIL-C-228A

Notice —When Geternment drawings, specifications
or other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs no responsibility por any obligation
whatsoever, and the fact that the Government may
bave formulated, furnished, or in any way supplied
the said drewings, gpecifications, or other data i§ pot
te be regarded br implication or otherwise &s in &by
manper iicensing the holder or sny other pelson or
corporgticu or conveving apv rights or permission to
wapufacture use or seli aps patented 1ptention that
ma) io 8Oy wav be related therete

Custodians
Army—Transportation Corps
Navv—Bureau of Ships
Air Foree

Other interest
Army—8i1g
Navy—8



