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8 FEBRUARY 1965
Superseding
MIL~C=3320T(USAF)

16 July 1963

MILITARY SPECIFICATION
CLOCK, AIRCRAFT, MECHANICAL ABU-11/A

This specification has been approved by the Department
of the Air Foree and by the Bureau of Naval Weapons.

1. SCOFE

1.1 This specification covers an integrally lighted mechanical aircraft clock
with a 1l-hour elapssd time capability, designated ABU-11/A.

2.  APPLICAELE DOCUMENTS

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

fied herein.
SPECIFICATIONS
Federal
DD-G-451
PPP-T-360

Military

MIL~G-174
MIL-C-675
MI1-R-6855
MILl~S-774L2

MII-A-B625
MIL-1~25407

MIL-C-26482
MIL-1~27160

MIL-B-274L97
MIL-D-~70327

Glass, Flat and Corrugated, for Glazing,
Mirrors, and Other Uses
Time Measuring Instruments: Packaging of

Glass, Optical

Coatang of Glass Optical Elements (Antireflection)

Rubber; Synthetic, Sheeted Mclded, end Extruded

Screw Threads, Standard, Optimum Selected Series:
Jeneral Specafication for

Anodic Coatangs, for Aluminum and Aluminum Alloys

lightang, Integral, Aircraft Instrument, General
Specaification for

Connectors, Electric, Circular, Miniature,
Quick Disconnect

lighting, Instrument, Integral, White, General
Sperificatiocr for

Bearing, Jewel, Sapphire, Synthetac

Lrawings, Engineering and Asscciated Lists

iFSL obb5$
S —— |
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ZTANDARDS
redsral
i.DERLAL STANDARL
NO. 595 Colors
Mi®itary

Mil~STD-130 Zdentificaticn Marking cf US Mal:itary Property

MIL~-STD=-143 Specifications and Standards, OUrder of Precedence
fcr the Selection of

MIl~-STD-810 Environmental Test Metnods for Aeraspace and
Ground Equipment

MiL-5TD-831 Test Reports, Preparatiwn of

¥33132 Connector, Receptacle, Flectric, bosder Iype, _nx
Mounting Flange, lo. 4 ioles, Push Pull Coupling

MS3134 Connector, Receptacle, Electric, Solder Type, Single
Hole Mounting, Push Pull Coupling

MS3137 Connector, Plug, Electric, Solder Type, Short,
Push Pull Coupling

MS33558 Numerals and Letters, Aircraft Instrument Disl,
Standard Form of

MS33586 Metals, Definition of Disaimilar

MS51021 Setscrew - Hexagon Socket, Cup Point, Corrosion-

Resaisting (Chrome~Nickel) Steel, Passivated, UNC-2A

(Copies of specifications, standards, drawangs, and publications required by
suppliers .n connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Jualafication.- The clock furrashed under th.s suec.ficatiorn shall be 4
product which has been subjectec tc &nd wnier rnes passec tre nualification westes
specified herein, and which has been listed on or apprieved for listing on the appiz-
cable Qualified Products List.

3.2 Materials,-

3.2,1 Fungus-proof materials.- Materials that are nuirients tor rung: snai.
not be used where it is practical to avoad them. Wwhere used and nct sealed, they
shall be treated with a fungicidal agent acceptab.e to tie procuring activity.

3.2.2 Antimagnetic materials.- Antimagnetic materzals sha.l be used for all
parts of the clock, except where magnetic mater.als are essential. When the use cf
magnetic material is necessary, all magnetic material shall be demagnetized.

3.2.2 Metals,- Metals shall be corrosion resistant or suitably treated to
resist corrosion due to fuels, salt spray, or other atmospheric conditions likely to
cccur irn storage or normal service, Protective coatings that will crack, chip, or
scale with age or extremes of atmosphieric conditions shall not be used.

-
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3.2.3,1 Dissimilar metals,- ‘nless suitably protected agsinst electrclytic
corrosion, dissimliar metals as defined in MS33586 shall not be used in intimate
contact with each other.

3.2.3.2 laght metal alloys.- Aluminum, magnesium, and other lightweight alloye
shall be used for all metal parts of the clock, except where stressing, fire resis-
tance, or other requirements dictate the use of steel or other heavy metals.

3.3 Selection of specifications and standards.- Specifications and standarda
for necessary commodities and services not specified herein shall be selected in

acoordance with MIL-STD-143.

3.4 Design and construction.- The clock shall be desigred and sealed to emaure
that sand, dust, humidity, salt air, and fungus producing conditions in service life
will not interfere with the proper operation of the equipment. The clock shall be so
constructed that no parts will work loose in service. The clock shall be built to
withstand withoyt failure,the strains, Jjars, vibrations, and other conditions incident
to shipping, storage, installation, and service uae.

3.4.1 Clock case.- The clock case shall conform to figure 1.

3.4.1.1 The case shall be constructed from either aluminum alloy or thermo-
setting plastic material composed of a suitable filler and phenol condensation
binder. The material shall be uniformly and smoothly textured and shall be finished
with a durable lusterless black, color No. 37038 in accordance with Federal Standard
No. 595.

3.4.1.2 Cover glass.-

3.4.1.2,1 Dimensions.- The diameter of the cover glass shall be 2.052 inches
40,077 or -0,010 inch. The thickness shall be 0.062 40,016 or -0.000 inch, except
as specified in 3.4.1.2.3, when applicable.

3.4.1.2.2 Material.~ The case cover glass shall conform to type II, quality
AA of DD-G-451, except as specified in 3.4.1.2.3. Any flaws permitted by DD-G-451
shall not interfere with reading of the clock. The edges of the glass shall be
ground or otherwlse treasted to remove roughness, nicks, or sharpness.

3.4.1.2.3 Exception for prism wedge glass.- If a prism wedge glase is used
for vetlter laight distribution, the material for the cover glass shall be in accord-
ance with MIL-G-174. Any flaws permitted by MIL-G-174 shall not interfere with
reading the clock. The thin edge of each prism shall be not less than 0.0L68 inch.

3.4.1.2.4 Coverglass and lighting wedge.- All glass surfaces shall be provided
with a reflection-reducing coating conforming to MIL-C-675, in addition to withstand-

ing the environmental condations specified herein, except that the following reflec-
ance tolerances shall apply:

Angle of incadence Wavelength - milimpcrons Percent rellectance
Zero degree 450 - 675 0.6 max.
Zaro degrees 425 - 700 0.5 average
30 degrees 450 ~ 625 1.0 max,
30 degrees L25 - 700 0.5 average
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2.4.2.2.5F Cover glass gasket,- The cover glase or tezel gaske: shall conform
to class 2, grade 50 of MILPR-3§55, or & nonshrinking material acceptable to the

procurang activity.

3.4.1.3 Bemel.- If s separate bezel is used, it shall be constructed from
nonferrous, low-density metal, or plastic material, finished with a durable luster-
less black, color No. 37038, in accordance with Federal Standard No. 595. The begzel
shall be held in place by at least four screws.

3.4.1.4 Threaded screw ring.- The threaded screw ring, if used, shall be
removable from the case without demaging the case cr glass. Steel or magnetic metal

shall not be used.

3.4.2 Hands and dial.-

3.4.2.1 Hands.- The clock hands shall conform to the dimensions shown on
figure 2, with a thickness equal to accepted commercial requirements. The hands
shall be lightweight, sufficlently rigid to prevent oscillation under vibration,
firmly attached to the mechanism, yet readily adjustable.

3.4.2.2 Dial.- The clock dial shall be constructed from aluminum or aluminum
alloy and shall have a step arrangement as shown on figure 2. The dial dimensions
and markings shall conform to figure 3. The dial shall be securely fastened by at
least two screws into the case or frame of the mechaniam so it will not loosen or
turn when the clock is vibrated.

3.4.2.2.1 Dial and cover glass location.- The distance between the inside
surface of the cover glass and the cover glass and the main portion of the dial shall
not exceed 0.25 inch. The distance between the glass and the stepped up portion of
the dial shall not exceed 0.125 inch.

3.4.2.3 Colors for dial and hands.- The dial background and the area of the
hands unshaded on figure 2 shall be lusterless black conforming to color No. 37038
of Federal Standard No. 595, The shaded area of the hands and the dial numbers and
markings shall be lusterleas white conforming to color No. 37875 of Federal Standard
No. 595.

3.4.3 Clock controls.-

2.4.3.1 Winding and setting knob.- A winding and setting lmot conforming tc
the dimensions on fagure L shall be located in the lower left-~hand corner of the

clock case, It shall wind the mainspring of the clock when turned in a clockwise
direction and shall be free to turn counterclockwise with a ratchet gear. When
pulled cut, it shall sngage the setting gear for the hour and minute hands of the
¢lock into the setting position. The knob shaft shall return to the winding position
when released. The knob shall have a diamond knurl surface and shall be attached to
the shaft wath two socket head setscrews conforming to MS51021-1(2-56).
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2,4.3.2 Elapsed time imcb.- An elapsed time sncdb conforming to the dimensions
o figure 4 shall be located in the upper right-nand corner of the clock case to
control the elapsed time function of the clock. Pushing the knob shall operate the
three phases of this function as follows: When the elapsed time and aweep second
hands are at rest at "60" on the dial, pushing the knob shall cause them to start;
1f the hands are moving, pushing the knob shall cause them to stop; i1f the hands are
stopped elsewhere on the dial than at "60", pushing the knob shall cause them to fly
back to "60". The elapsed time function shall not interfere with the hour and minute
time hands. The knob shall be attached to the shaft with one socket head setscrew
conforming to MS51021-1(2-56).

3.4.3.3 Stemsa.- The winding stem and the elapsed time stem shall be :made of
steel with a minimum carben content of 0.75 percent and with.-a minimum degree of
nardness equal to Rockwell C45. Each stem shall be milled to conform to dimensions
shown on figure 4 to provide for '"seating'" the setscrews.

3.4.4 Balance wheel and hairspring unit.- The balance wheel and hairspring

unat shall be temperature compensated.

3.4.4.1 Balance staff.- The balance staff shall be readily removable and
replaceable without disturbing the poise of the balance wheel.

3.4.4.2 Hairspring.~ The hairspring shall be constructed from corrosion-resis-
tant metal.
3.4.4.3 Escapement.- A fully jeweled lever escapement, including a roller

jewel and two pallet stones, shall be provided.

3.4.4.4 Pallet, lever, and escape wheel.- The pallet, lever, and escape wheel
shall be made of steel with a minimum carbon content of 0.75 percent and wath a mini-
mum degree of hardness equal to Rockwell CL5.

3.4.5 Lever regulator.- A lever regulator to adjust the clock time rate shall

be accessible from the regulator opening on the case and shall be centered on the
regulator scale. within 10 percent of eather the "fast" or "slow" scale range,

3.4.6 Movement.- The clock shall have an 8-day movement with not less than
15 jJewels. End stone jewels shall be securely mounted in removable caps to facali-
tate cleaning and oiling. All jeweled bearings shall be in accordance with
MIL-B-27497. location of the jewels shall be as follows:

locaticn Number of Jewels

Lever pallet <

Reller 1

Balance (upper ard lower pivot) 2 each
Pallet (upper and lower pivot) 1 each
Escape wheel (upper and lower pivot) 1 each
Lth wheel (upper and lower pivot) 1 each
3rd wheel (upper and lower pivot) 1 each

* 4.l Mainspring.- 'he materia: far the menepring shell te 3 corrosion-

iwodblatit, Lgn-slrengin, unoreaxkabie ailioy.
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3.,4.7 Screw threads.- Screw threads shall conform te MIL-S-7742.

2.L.8 Mounting screws and nuts.- <

+el8.1 Mounting screws for installing the clocr shall be type &-37UNC-UA
re'mchracr, brass machine screws, having lusterless tlack cxidized or black nackel
finieh conforming to color No. 37038 of Federal Standard No. 595. The screw length
shall be sufficient to mount the clock on a 3/16-inch-thick panel.

3.4.8.2 Removable spring nuts, type 6-32UNC-2B, shall be furnished to fit each
mounting lug.

3.4.8.3 A sufficient number of these screws and nuts shall be furnished in a
marked envelope, sise 2-1/4 by L inches, and packaged with each clock. The envelope
ehall be marked as follows:

IMPORTANT
This envelope contains mounting screwe and nuts

3.4.9 Lighting.~ Provision shall be made for dual integral lighting. Whate
lighting shall be in accordance wath MIL-1-27160, and red lighting shall be in
accordance with MIL-1-25467, as applicable.

3.4.9.1 lamps.- A minimum of 4 each, 5-volt, 10,000-hour bulbs shall be
mounted in the enclosure around the dial. The lamps and wiring shall be securely
attached to the case or bezel.

3.4.9.2 Receptacle.- The clock shall be provided wath a 3-pin receptacle
complying, as applicable, with one of the configurations shown on figure L. This
receptacle shall be in accordance with MIL-C-26482 and shall mate waith a connector
conforming to MS3137-3S.

3.4.9.2.1 Pin 1 designation.- in 1 shall be used for ground returrn and shall
be grounded to the metal case or, if the case 1s plastic, shall be connected to the
frame of the receptacle and to a terminal lug or clamp that can be grounded tc the
instrument panel with the mounting screw.

3.4.9.2.2 Pin 2 designation (whate lighting).- When 5 volts are applied to
pans 1 and 2, the zlock shall cocrform o the lighting requirements of MIT-L-27160.

3.4.9.2.3 Pin 3 designation (red lightang).- When 5 volts are applied tc pins
1 and 2, the clock shall conform to the lighting requirements of MIL-1-25467.

3.4.10 Reliability.- The clock shall be designed and constructed tc provide
maximm practical periods of time between failures of the clock. The clock shall
have a mean-time-between-failure (MTBF) of at least 2,500 hours.

3.4.11 Maintenance provisaons.- The design of the cleck shell permit eage ard
speed of maintainability for both preventive and correctlive maintenance.

in
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3.4.12 Iubraication.- The clock shall be sufficiently lubricated for at least
Z years! operation, The lubricant shall be cf sach gqaality that satisfactory lubri-
cation will be provaded when the clock is run at temperatures of +55° to ~35° C
(+131° to 31° F),

3.5 Perfcrmance.- The performance of the clock srall be as specified herein
and shall show no daterioration as a result of the tests specified in sectaon 4.

3.5.1 Elapsed time function operation.- When the elapsed time knob i1s pushed
either easy or hard, it shall operate cne of the three phases of the elapsed time
functions specified in 3.L4.3.2, The triangle under tne number "50" shall be the
gero position. On the fly~back or zero push, both the sweep~-second and the elapesed
time hands shall return tc the zerc triangle and shall remain at this position until
the knob 18 pushed for the starting function.

3.5.2 Rundown time.- After being fully wound, the ¢lock shall operate for a
mimamm of 8 days {192 hours) before stoppang.

3.5.3 Rate (see 6.3) and accuracy.-

3.5.3.1 Room temperature rate,-

3.5.3.1.1 Daily rate (DR) (see 6.3).- The average of the daily rates for 4

consecutive days shall not exceed 20 seconds.

3.5.3.1.2 Accuracy craiterion.- Any daily rate noted in the L-day period shall
not differ from the average daily rate (ADR) (see 6.3) by more than 15 seconds.

3.5.3.2 Temperature compensation rates -

3.5.3.2.1 Zero® C<%ggp§gsatlon.- The rate of the clock when operated in an
environment of 0° C for 6 hours shall not vary from the starting error (see 6.3)
by more than 10 seconds.

3.5.3.2.2 Manus 35° C compensation.~ The rate of the clock when operated in
an envaironment of -35° C for © hours shall not vary from the starting error by more

than 75 seconds.

3.5.3.2.3 Plus 55° C compensation.-~ The rate of trne ciuvck when operated in
an environment of +55° € for hours shall not vary from the starting error by more
than 15 seconds.

3.5.3.3 Vioration error rate.- The rate ...' ~¢ ¢lock when subjected to vibra-
tion as specafied in 4.8.7 shall nct vary fror the starting error by more than 15
seconds during L4-1/2 hours, Iuring vibration, the cscillatzon at the tip of the
minute and second hands shall not exceed 0.0625 ainch. No screws or parts shall be
loosened nor any parts damaged as a result of the vibration error test.

3.5.3.4 Rates after environmental exposure.- The rate of the clock for & nours,
starting no later than . hour after expcsare to eacr cf tre following environmental
senditzons, shall rot vary frem the starting error %y more than the number of
Leéculls opeclliied selcw

ey stulpcsalale Talg_ e -7on T te 7T, Lroperating,

and «5%7 v =25 -verating - SeCLAas,
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{(b) Relative humidity ap to 100 percent. «{ seconds

(¢) Shock of 15g to be attained within 11 miliisecands
210 percent: 20 seconds.

(d) Vabration up to 2g wathin the range of 5 to 500
cycles per second (cps). 20 seconds.

(e) Magnetic field antensity of 5.0 oersteds maximum:
15 seconds or 5 seconds, as applicable.

3.6 Part numbering of interchangeable parts.- All parts having the same
manufacturer's part number siall be functionally and dimensionally interchangeable.
The identification and part numbering requirements of MII~D-70327 shall govern the
manufacturer's part numbers and changes thereto.

3.7 Weight.~ The weight of the clcck shall not exceed 16 ounces.

3.8 Fanishes.- Aluminum-alloy parts shall be covered wath an anodic film
conforming to MIL-A-8625., Aluminum-alloy dials and small holes and parts on which
anodic film would interfere with proper performance need not be anodized.

3.9 Operstion markings.-

3.9.1 Dial scale.- The disl scale numerals shall distinctly indicate the
gradustion to which each applies.

3.9.2 Dial markings.- The dial shall be marked in accordance with figure 3.
The form of letters and numerals on the dial shall conform to MS33558. All markings
shall be durable to withstand usage encountered in service.

3.9.3 Clock case marking.~ The clock case shall be clearly marked adjacent to
the lighting receptacle as follows:

Wiring. 1 and 2 = Whate
1 and 3 = Red
3.10 Identification of product.- Equipment., assemclies, and parts shall be

marked for adentification in accordance with MIL-STD-130.

3.10.1 The clock movement shall be permzrerntly svamped, engraved, or etched
with the following information.

Manufacturer's name

Manufacturer's tragemark or code
Manufacturer's movemert serial number
Number of jewels

Compensated cr unccmpensated, as applicable

12
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3.10.2 The clock case shall have a nameplate with the following information:

Clock, Aircraft, Mechanical ABU-11/A
MIL-C-38207

Manufacturer's part No.
Manufacturer's serial No. (year)
Contract or order No.

Stock No. FSN 6645~

Manufacturer's name:

US property

3.11 Worigmnship.~ The aircraft clock, including all parts and acceasoriee,
shall be finished in a thoroughly worimanlike manner. Particular attention shall
be given to neatness and marking of aseemblies, and to ensuring that they are‘free
from burrs and sharp edges.

3.11.1 Screw assemblies.~ Assembly screws and bolts shell be tight. The
word "tight" means that the screw or bolt cannot be appreciably tightened further
without damage to the screws, bolts, or threads,

3.11.2 (Cleaning.- The aircraft clock shall be thoroughly cleaned of metal
chipe and other foreign material at final assembly.

L. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for mg&ction.- Unless otherwise specified in the con-
tract or purchasse order, the supplisr is responsible for the performance of all
inspection requirem. .8 as specified herein. Except as otherwlse specified, the
supplier may utilise hie own facilities or any commercial laboratory acceptable to
the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed reguiremsnts.

4.2 Claseification of inspections.- The examining and testing of the clock
shall be classified as follows:

(a) Qualification inspections (4.3)
(b) Certification inspections (4ok)
(c) Qualaty conformance inspections (4.5)

4.3 Qualification inspections.-

4.3.1 Qualification samples.- The samples shall consist of 10 clocks repre-
sentative of the production clock. Samples shall be identified with the manufac-

turer's part number and shall be accompanied by such other information as required.
They shall be tested under the conditions specified herein and at the locatien
designated by the activity responsible for qualification (see 6.L).

4.3.1.1 Data to accompany samples.- The samples shall be accompanied by the
following data:

(a) Brief operating data to enable test personnel to correctly
operate the clock.
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(b) Engineering data in the form of assembly drawings (two sets)

and calibration =ecord charts of %eet chambers, meter gages,
and stands used to conduct qualification tests.

(c) Certification that wiring conforms to 3.4.9.2 and subparagraphs
thereto.

4.3.1.2 Testing schedule.~ The sample clocks shall be subjected to the tests
as specified in table I,

TABLE 1. Qualif:icatior. test schedule

Type of test N ] S& a zumbers g C 22?:23”21"
Examination of product XX XXy xx]lxtx] x 4.7.1
Operation of elapsed

time function XX XP x| X x| xtx| x| x 4.8,1
Rundown XI X X xp x| xf x| x)jxy x 4.8.2
Room temperature rate XX X)X xixfxyxjxtx 4.8.3
Zero® C compensation X1 X] X)X X1 X} x1x|x] X 4.8.4
Minus 35° C compensation X1 XP X x] xp X xpxfpx| x 4.8.5
Plus 55° C compensation XY X xtxy x| xt xt xlxt x L.8,6
Vibration error X1 X} X X)Xy xX{xpxjxyx 4.8.7
High temperature X| X ,.8.8.1
Low temperature X1 X 4.8.8.2
Humidity Xix 4,8.8.3
Shock Xtxy X L.8.8.4
Vibration X1 X L.8.8.5
Cperation in a magnetic

fielid XP Xl ¥ Y Xl xp ¥t x)xt x L.8.8.6
Lighting l\( xp x| xb x| x| xtxl x| x| 4.8.9

i
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4.3.2.3 Qualsfication for reliability.- For conformance to the reliactlity
requirement of 3.,4.10, the 10 mamples shall paas the following tests when conducted

as part of the qualification tests speczfied in table I.

Test Applicable paragraph
Operation of elapsed time function .8,

Rundown

Room temperature rate
Zero® C compensation
Minus 35° C compensation
Plus 55° C compensation
Vibration -error

lighting

4.3.2 Test report, test samples, and data.- The contractor shall furnish
the activity responsible for gqualification a report of the qualification tests,

including the following:

(a) Test report: Three certified copies of the test report
in accordance with MIL-STD-831.

rEEEEFE
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(b) Test samples: Two tested samples of the clocks and two
clocks which have passed individual tests (4.5.1). I

(c) Data: The data required under 4.3.1.1.

L.3.3 Tests.- Qualification tests shall consist of the examinations and tests
specified under 4.7 and 4.8, subject to the test conditions (4.6) specified herein.

4.4 Certification inspection for primary stapdard.- Thie procedure shall be
a certification inspection procedure to establish a "lighting prime standard clock"

to be used on production line testing only. Prior to acceptabce testing, a produc-
ticn clock conforming to all requirements of the lighting specifications specified
herein, along with certified lighting data on the clock shall be aubmitted for
approval to the procuring activity. The clock shall be sealed prior to submission
and should contain a mating connector with approximately 1 foot of low-impedance

lead wire. A minimum of 12 average areas covering ell representative areas on the
dial of the clock will be measured for braightness and color as required in applicable
specifications. If approved, the clock wail be certified ana identified as a
"lighting prime standard" for & 90-day period

4.4.1 Effective life of prime standard.- The certified "prime standard clock"
will beused for visual comparison of production clocks for 100 cperating hours or
for 90 days, whichever comes first. If, during this period, a change of 120 percent
in brightnese or 15 parcent in color takss place in two or more of the measured areas
using the initially submitted data as a reference), the certification of the "prime
standard clock" will be voided. (See 4.8.10.)

4.5 Quality conformance inspections.- Quality conformance inspections shall
consist of the examinations, individual tests, and sampling plans A and B tests.

]C
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4.5.1 Individual tests.- Each clock shall be subjected to the following tests:

l+-5.2

Tests Applicable paragraph
Examination of product L.7.1
Operation of elapsed time functicn 4L.8.1
Room temperature rate L.8.3
Visual lighting comparison 4.8.10
Reliability acceptance 4.8.11

Sampling plans A and B tests.-

ho5.2.1 §ggg;§g§x§;gg__.- Unless otherwise specified by the procuring
activity, 4 clocks sh be selected at random from the first 20 clocks of the
initial production run and, having passed the individual tests (4.5.1), shall be
subjected to the following tests:

Sample No. 1  Sample No. 2 Applicable

Tests §2 clocEg} (2 clockaz paragraph
High temperature —-— X 4.8.8.1
Low temperature —_— X L.8.8.2
Humidity X ——— 4L.8.8.3
Vibration X —— L.8.8.5

Operation in a
magnetic field X ~— L.8.8.6
4.5.2.2 lan B.- Four clocks shall be selected at random from every

50, or fraction thereof, manufactured on the production run and shall be subjected
to the following tests:

Tests

Applicable paragraph

Rundown 4L.8.2
Zero° C compensation L.8.4
Minus 35° C compensation L.8.5
Plus 55° C compensation 4.8.6
Vibration error 4.8.7
Shock Le.B.B.4
Lighting 4.8.9

4.5.3 Rejection and retest.- When one clock selected from the production run
fails to meet the specification, no items still on hand or later produced shall be
accepted until the extent and cause of failure have been determined and appropriately
corrected. The contractor shall explain to the Government representative the cause
of failure and the action taken tc preclude recurrence. After correction, all of the
tests shall be repeated.

4.5.3.1 Indivadual .ests pay continue.- For production reasons, individual
tests may be continued pending the investigation of a sampling test failure. Final
scceptance of the clocks on hand or later produced shall not be made antil 1t s
determined that all cloucks meet all tre reguiremants o[ tnis specificaticn.

L6
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L.5.3.2 Defects on clocks already accepted.- “he investigaticn of a test
faliure could indicate that defects may exiet ir clocke clready sccepted. 1If so,
the :ontractor shall fully advise the procuring activity of ali defects likely to
be found and methods of correcting them.

L.6 Test conditions.-

4.6.1 Standard atmospheric conditions.- Unless otherwise specified, all tests
shall be made at standard atmospheric pressure (approxaimately 29.92 inches of merc-
ury) and at room temperature (approximately 25° r (77° F)). When tests are made
with atmospheric pressure or room temperature differxng materially from the above
values, proper allowance snall be made for the change in instrument reading.

4.6.2 Attitude.- Unless otherwise specified, the clock shall be tested in
its normal operating position with the face vertical.

L.5.3 laghting.- All tests except the U° C compensation test (4.8.4), the
-35° { compensation test (4.8.5), and the luw-lLeuperature test (4L.8.8.2) shall be
performed wath the lighting circuit activated and the bulbs 1it., Half of the clocks
in the test group shall be connected to vroduce red lighting and half to produce

white laghting.

4.6.4 Temperature test precsution.- To prevent condensation of moisture on
the mechanism following exposure to the specified temperatures in the 0° C compensa-
tion test (L.8.4) and the -35° C compensation test (4.8.5) the clock shall remain in
the closed test cherber until the temperature has returned to normal,

L.6.5 Vibration stand.- A vibration stand shall be used that wall vibrate at
any ~esired frequency between 500 and 3,000 cycles per minute (cpm) and wall so sub-
ject the ainstrument to vibration that a point on the instrument case will describe,
in a plane inclined 45 degrees to the horizontal, a circle as specified an 4.8.7.

4.7 Examinations.- '

4.7.1 Examination of product.-  The clock shall be inspected to verify that
the materials, design and construction, necessary mechanical measurements, marking,
and workmanship comply with thas specaification.

4.7.2 Examination of preparaticm fo- del:verr.- Preparaizon for delavery shall
be examined for conformance to section 5.

4.8 Test methods.-
4.8.1 Operation of elapsed time function.- The clock shall be fully wound

and tested for action of the sweep second and elapsed time hands on start, stop, and
flyback operation.

4,.2.1,1 Elapsed “ime -Caniut€ .nierval).- Tue clutk Bnall be Lesteo

for 4 successive operations of the sweep second and eiapsed time hands over inter~
vals of approximately 15 minutes, starting from zero (60) index. Upon operation of
the flyback mechanism, the hands shall return to the exact index position.

17
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mental tests in order to collect compariscn data for the 'preteet performance record"
as specified in MIL-3TD-810. The reguired data may be collected an conjunction with
the roon temperature rate test (4.2.3) and used for comparison in checking clock
perfzrmance after exposure to environmental limits.

L.8.8.1 High temperature.- The clock shall be subjected to a high-temperature
test in accerdance with Method 501, Procedure I, except that exposure to a tempera-
+*ure of 71° C shall be for 24 hours and the test specified in 4.8.1.1 shall be sub-
stituted for the phase of the test calling for operation at highest cperating temp-
erature.

4.8.1,1 Rate check.- After completion (wathin 1 hour) of the 2i-hour high-
temperature exposure test, the clock shall be fully wound and operated for & con-
secutave hours at room temperature. The clock shall not gain nor.lose more than
15 seconds during this 6~hour period.

L.8.8.2 Low temperature.- The clock shall be subjected to a low-temperature
test i1n accordance with Method 502, Procedure I, except that exposure to &8 tempera-
ture of -62° C shall be for 2L hours and the test specified in 4.8.8.2.1 shall be
substituted for the phase of the test calling for operation at lowest operating
temperature.

4.6.8,2.1 Rate check.~ After completion (within 1 hour) of the low-tempera-
ture exposure test, the clock shall be fully wound and operated for 6 consecutive
hours at room temperature. The clock shall not gain nor lose more than 15 seconds
during this 6-hour period.

4.8.8,3 Humidi. .- The clock shall be subjected to & humidity test in
accordance with Method 507, Procedure I, excepl that the total time shall be 120
hours (&5 cycles).

4L.8.8.3.1 Rate check.- Within 1 hour after completion of the humidity test,
the clock shall be fully wound and operated for 6 consecutive hours. The clock
shall not gain nor lose more than 20 seconds during this é-~hour period.

4.B.8.L Shock.- The clock shall be subjected to a shock test in accordance
with Method 513, Procedure I. An acceleration of 15g shall be attained with the
clock operating and being oriented in each of the followang positions:

(a) Face up

(b) Face down

(¢) The numeral "15" up
(d) The numeral "30" up
(e) The numeral "45' up
(f) The numeral "60" up

4.8.8.4.1 Rate check - Within * hour after completion of the shoek test, the
¢lock shall be fully wound and operated for 6 consecutive hours, The clock shall
not gain nor lose more than 20 seconds during this 6-hour period.

4.8.8.5 Vibration.- The clock shall be subjected to a vibration test in accord-
ance with Method 514, table 5l4-I tatled "Vibration Test Selection Chart", test data:
1CTA. The tests shall be performed in accordance with Procedure I of Method 514,
except *hat m¢c random vibration testing shall be requaired. Ail clock hands shall be
operating during the test.
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4.8.8.5.1 Rate check.- wWithin 1 hour after completion of the vibration test,
the clock shall be fully wound and operated for & consecutive hours. The clock
shall not gain nor lose more than .C seconds during this f-hour peraiod.

4.8.8,6 Operation in s magnetic field.- The clock shall be subjected to the
following field strengths for at least 10 seconds in the order given; and the rates
shall be noted:

() In a magnetic field wath a horizontal strength of 0.15
to 0.22 ocersted.

(b} In a magnetic field with a horizontal strength of
approxamately 5.C ocersteds.

(¢) In a magnetic field with a horizontal strength of
0.15 to 0.22 cersted.

L.8.8.£.1 Rate check.- Vithir 1 ho r afte <ach field strength subjectiion,
the clock snall be fully wound and _,c-a.cd 12 4 successive hours and the rates
noted. The rates noted from {b) and (c) of 4.8.8.6 shall not differ by more than
15 seconds, and the rates noted from (a) and (c) shall not differ by more than 5
seconds.

4.8.9 Laghting.- The clock lighting circuit shall be properly connected and
tested in accordance with MIL-L-25467 for red lighting and MIL-1~27160 for white
lighting, except that the life test shall not be required.

4.8.10 Visual lighting comparisons.- The clock shall be tested by comparing
1t with the "lighting prime standard clock' (see 4.4). Critical areas on the clock
dial <hall be compared for brightness end coler with corresponding areas on the
“"prime standard clock" and shall conform to the "prime standard clock". The "prame
standard clock" shall be energized with 2.7 '0.05 volts at the pan connection for
either red or white light, as applicable. The voltage at the appropriate pins of
the clock being subjected to test shall be varied until the braghtness appears com-
parable to the "prime standard clock". The measured voltage to the clock under test

shall be between 2.55 and 2.85 volts.

4.8,10,1 If there 1s no approved '"lighting prame standard clock", the clock
shall be subjected to testing as speczfied 2n L.8.9 in lieu of the visual laghting
comparison test.

L.,8.11 Reliebality acceptance test.- '2 @ .4L.ialy &CCeptance criteriii
specified in this paragrapl. sha.. € ipp.s.€c i. cac.. groduciion ran. This criterior
shall be that no clocks shall fail to pass ine roor temperature rate test speciiled
in 4.8.3.

5.  PREPARATICN FCR DELIVERY
5.1 Packaging, packing, ang marking.- Packaging, packing, and marking zhall
be 1n accordance wath “F7-T-3460, grecup 3. levels of packaging ard packing sh4ll be

PO

as specafied Zr the » -rvase
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5.1.1 Precautionary marking.- The following precautionary marking shall
appear on two opposite sides of each interior package, whenever practicable,

depending on the sige of the carton, and shall also appear on the exterior shipping
container.

FRAGILE
DELICATE INSTRUMENT
HANDLE WITH CARE
6. NOTES

6.1 Intended use.- 'The clocks are intended for use as the primary timepiece
with an elapsed time capability in aircraft requiring an integrally lighted clock.

6.2 Ordering data.- Procurement documents should specify the following:
{(a) Title, number, and date of this specification.
() Stock No.
(c) Levels of packaging and packing desired (see 5.1).

6.3 Definitions.~ For the purpose of this specification, the following
definitions apply.

6.3.1 Error.- Error is the algebraic time difference in seconds between the
test clock and National Bureau of Standards broadcast time. (Station WWV,)

6.3.1.1 Starting error.- Starting error is the error at start of test period.

6.3.2 Rate,- Rate is the difference between the error at the start and the
error at the end of a given time interval,

6.3.2.1 Daily rate.- Daily rate i1s the rate in a 24~hour interval.

6.3.3 The following is an example of rate and accuracy computation (measure-
ments in seconds):

Daily Daily Difference between each
reading rate DR and the ADR
Starting error 0
lst day +30 +30 30 wvariation from 20 = 10
2nd day +50 +20 20: no varjation
3rd day +60 +10 10: wvariation from 20 = 10
oth day +80 +20 20 no variation
80 Therefore, no DR differs from
80 - 4 = 20 the ADR by more than 15 seconds
20 = ADR
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6.4 Qualification.- With respect to products requiring qualificaticn, awards
will be made only for such products as have,prior to the time set for opening of
bide, been tested and approved for inclusion in the applicable Qualified Products
list, whether or not such products have actually been sc listed by that date., The
attention of the suppliere is called to this requirement, and manufacturers are
urged to arrange to have the products that they propose to offer to the Federal
Government tested for gualification in order that they may be aligible to be awarded
~ontracts or orders for the producte covered by this specificaticn. The actavity
responsible for the Qualified Products List 1s the Systems Engineering Group (SEG),
Wright-Patterson Air Force Base, Ohio 45433, and information pertaining to qualifi-
cation of products may be obtained from that activity.

6.5 Intermationa) standardigation agreemsnt.-~ Certain provisions of 3.4.1,
3.4.2, and 3.9.2 of this specification are the subject of international standardiza-
tion agreements STANAG 3405 and ABC AIR STD 10/32. When amendment, revision, or
cancellation of this specification ie proposed, the departmental custodians wall
inform their respective Departmental Standard:zation Offices so that appropr.ate
acticn may be taken respecting the international agreement concerned.

6.6 Marginal indicia.- The margins of this specification are marked to
indicate where changes, deletions, or additions to the previous issue have been
made. This is done as 3 convenience only and the Government assumes no liability
whatsoever for any inaccuracies in these notations. Figurea are not ao marked.
Bidders and contractors are cautioned tc evaluate the requirementes of this document
based on the entire content as written, irrespective of the marginal notations and
relationship to the last previous issue

Custodians: Preparing activity:
Navy - WP Air Porce - (11
Air Force - (11)

Reviewer activities:
Navy - WP
Air Force - (11), (67)
International interest (see section 6)

Review/user information is current as of the date of this document. For future
ccordanation of changes to this document, draft carculation should be based on the
information i1n the current Federal Supply Tlzscification lasting of DoD Standardiza-
tion Documents.
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