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WATCH, WRIST: “DIGITAIJ ,.

“~ii sp~ificaticr. is appm@. fOr”me~y.’tie~_t.,..
of the”Air For&e ad is avaiiable for”use by’all r@m’tn&ts “
ard Agericies.Of the tkpar~t” of IMfemse.

1. SCORE

1’.1 ~’.. lliissptiificatiori cove=nulti-fbctkrr, batteEy-pwer&; ., ~
quartz” cwstal, liquid c~stil. di@al display ‘wristwatches (:inclwiing ~~ ‘
strap)’ en@Soyirig:solid s- intkgratd circuitry.

1.2. Classificaticm. Wristivdtciies’cove~$ by tliis:~“ifkatfdri siiidlW . .r

of”tinetypes: w clasi+es’sp-ified het+eirr(s*” 6.1) .

,,,.‘,>,‘1,2...1..r

&..

b..

ltwenty-fmr tkur+ gewral purjxxe watch
Single time zone [24 hoti )’few posi-ticm display
Stqx&Lii. (.1iicurrein-)
Water’ resisti~ (’:”a_e@s/45 p,cj~)
*& ~s~s~lj

(Xasses’.: C@Sses are as follcms: ......... ‘. --- , ‘::’.“ ~’.’ “’,”-’-:-

Class”R:, S@lf-lminciJS lighting
Class.B:: Incar&=”errt” Iigtiting

,..
...!

..- .
Berieficial.canneiii% ‘@?c@w?ndai5iona, additions, :deletims). ari:-anyPerti-” ~~{ -.:,-’ :
neritdata ~“ich may” t& of use in”improving this dbcim-t #.hcxIIdbe~addr=ess~j:+’;‘:>
to’: TiF14.5CASO/IX3bS. Feckral Center, ~ttle CreekSMI “4@16 @using the! .. P~:,~” ,;
self-address@ Stamiardization ti”ent ITF@verkxit. P!z@%ai~ @D” Fonm G426).: ~‘
~pearing at tkie”eixfof this docuneht or”’by”~ettler.
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1.2.3

a.
b.

c.
d.
e.
f.

1.2.3.1

a.
b.

Type 111. Features of the Type 111 wristwatch are as follows:

Aircrew, navigators aud shallow water divers watch
Simgle time zoue (24 hour) six position display with optional
12-hcur time mcde

Continuous seconds readout
Stopwatch (1 hour minimum)
Water resistant (3 atmospheres/45 PSI)
ShOck -l~~t

Classes. Classes are as follows:

Class A: Self-luminous lighting
Class B: Incandescent lighting

2. AFPLICA8LE DOCUMSNTS

2.1 Issues of documents. The following documents of the issue in effect on
date of invitation for bids or request for proposal, form a part of this
s~cification to the extent specified herein.

SPECIFICATIONS

Military

MIL-s-46383 Strap, Wrist; Instrument

STANDAROS

Military

NIL-STD-105 Sampling Procedures and Tables Inspection by
Attributes

MIL-STD-109 Quality Assurance Terms and .Definitions
M,IL-STD-202 .T,e6tMethods for Electronic and Electr5.c

Component Parts
NIL-STD-81O Environmental Test Methods

(CopieS if specifica~i&s,” starida~ds,drawings, and publications required by
contractors in connection with specific.procurement functions should be ob-
tained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this speci-
fication to the extent specified herein. Unless otherwise indicated, the
issu” in effect oridate of irivititionfor bids or request for proposal sh211
apply :.. - ., .. . ,, .,

COOE OF..FEDERAL REGULATIONS
,. -.

U.S. ?uclear Regulat~ry Comnfssion, Rules and Regulations, Title 10,

Chapter 1.

Part 30 - Rules of General Applicability to Licensing of By-Product
Material

2
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“3. REwmEMsWTs

.,,.. . ;......’”;-...........~.~~
MIL-W87%7

.-.. .<
,.

..’

Spscific Lirxxnsea to Manufacture, Distrilxte, or.Q@
Excnpt em? General Liccens@ Item Ccmtaining By-Prcdwt- L
Material

.

for ccpies should be addressed@ the Stperin~ent of, - ~~ ‘.
t Printing:Office, Washingtm D.C. 2Q402..):.’” -.S. GOverrmem

—

3.1 First article. when.specified (s=:6.2).,.the contractor shall fimiish’
six aanple unit(s) fon first article inspection ar@ atiruvsl (ses:4.5,*
6.2).

3.2 MateriaIs:a-xiparts.. All materials *11 be of uniform:quality ad
ffee of;defects:.*ich mi~t. inpair the fmtionirg; or accuracy of:the watch’..
Material.whichis>tit apecifid: by a definite rma@rial”apecifiaticm shall’. .,L-

be of a:ccmpositiomd cpality that.till’mable.tiiewaties. to:maet all L ,

r=@- ts of.””this:~if ication.

3.2.1. Metal parts .

3.2“’.1.r .Eiternal’. All exterml. metal case parts &ill i+ -istant against
~~t. wate~icm ~. perMIE-STD-810” Salt I@::Test ad resistant against
hman. perspiratim aspsr accelerated lactic’acid:teat.(see 4.7.4.8) .

3.2.1.2 Ifit.emal:.‘Iliespring.’.naterialUSd. for pawer’ce~~ =ta~s M1
bs phospher bm or equivalent. ~e positive:cmtact for the pa+sr cell
‘shallb-splatd Oi(lmicron tiiickmessof bright gold. ‘Ihenegative pa+er
cell contact.shall?b&eitJYsr stainless.stesl or plated::bri@t gold 0.1.
micm. iruthi’ckneas.

3.2;2: Radiaticx-climit:for self-lunirws watches. ‘Ilie:ammrrt of radiatim ~.

~ ,@lecc@l pi ~lf-l”@inax+. light sine:. Shall not”.exceed the,.maxilmm ~-“+ ,,:.-.i;
per watch.aS:spaclfied for timspiacea in:Title 10,.Chaptar 1.,.Part’30 of:
‘&e:.Caieof: Regulaticrwof the Wuckar ReguIato~ C&d.rEsion..

3:.~. -l gn.ewdicmstructim.

3t3.1 (%neral~.dffiigw..‘lyetitch shall have a corrosim reiiistantncmreflec- d’“:
tive.metav:case<with .staitileas.stsd back,.plastic:onghss>crystal.,. rennv-.
ab~e el&trcnic?mc&Ie ~dzstrq of wovem ny~m. ‘I& deaigru:ahalr.,ins.ure
that ttiewatch is wakerpyc.zf”or water resisttit’,m: ~fs~t,. ~’ ~~~
lx?made ti:witl’iatarldtie:normal strain;017’jam+, vibr?aticmaarrhhot.?XXXcow

rnvtronnents iccident to shipping,. storage srxi.ser-i.rbs..

3.3:2: l.!cdule..Tlie:watcknxxiuleshall.bs:desigrfd.to-b erexrxable fran *”
cz3searri@x31U meeb tl%,spfxificaticm .-i rfments for Iiimepiacea’irrTitle ..

10>.Cliapter1;.Pa~t:“30:.of.’tineCede of Fsderal.Regqlati-, of<the’U’.S:
N_Icl”&rRegulatory Gmnnis.sim.. It-shall.al:soc~@i~. markings-to tiiCdte :“:“” ‘::. “- ~
pcwer cell o~ientitiq. i..e.,.,(+ up) or (-w). l’his.n=*; *lY. ~ ~~~ : := - ~“’
visible wher..tha back:coven of:the case:or--r cell,.hatch: is:remuved,“.. ,7’”..‘ + .....2 ,

..-
3,s.:~ w~,,; ,fie,.wat&:*1.I.:~..p-~:~. self..ccmtainac.~ cell(s)~~

ihicliace canct?tiiall”yavailable fixnua minim-m of”two mamfacturera.. The
.. .

$

3
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watch shall be designed to operate a minimum of 1 year on a single @,,ar
cell.regardless of light source based upon the number of external control
switch operatiorisas specified in 4.7.3.1. The pmwer ,cell(s)shall contain
orientation marks which identify the positive (+) side. If two power cells
are used, one shall be used exclusively for the incandescent lighting on
Class B watches. When specified (see 6.2), the power cell(s) shall be fur-
nished with the watch. .,.

3.3.4 External control switches. The’Watch shail contain a minimum of 2 :~
but not more than 4 externally controlled switches either of a pushbutton
or toggle switch type. These.switches will hereafter be.referred to as ,,.
external control switches. The”””ex’terrial.iontr,olswitch’esihali~”be.loc+teti :
either on the horizontal center “lineof the case Or at an angle.o-f,UP.to 40”
from the center line of the case ,asshown in Figure 1. They shall ?1s0 meet
the minimum and maximum dimensions shown in Figure 1. The mode setting
external control switches shall be either flush with the case or extended
from the case. If extended, it shall not require turning of the button for
setting the watch. Om watches which have incandescent backlighting for the
liquid crystal (Type 1, Class B and Type III, Class B), one switch shall
have”the sole purpose of activating the lamp and “shallnot control other
modes of the watch unless a separate pawer cell is used exclusively for.the
backlighting.

3.3.5 Tirn6 base. Type I wi<ches,~shal1 can,tainall ,logic and external,
controls necessary “todisplay.the follb.w:ng,:our,m,odes:“hOursand minutes;
seconds;m“o’rith-ariddate; and .a1‘ hour $t,op:a,t.c.hfeature with,minutes and
seconds display. ” Typ&s II ~nd”“III” witihes shall contain all logic.,and,.

external controls necessary to display hours, minutes, and seconds slmul-
taneously; or, month.,day and.date; or,,:,,,~typya,t.c,hmode wi,th,minut.~.?,.,~,:,,
seconds”;~a’~d,tenths,oi’K~dredths~Of~d~:second;;,resolution ‘display’.‘-’.The.lamp,.,
tbe watclj%dEt’i&:fdX’&’d.“+rid‘;t~e“.}af~ous~l~~kijc.rnodesof the w~~ch will be..... .. f.,
addressed-’by”’theexter.n’fi:‘dbrit,ro~swii:’~.te:s.~ditional. time ha=, or day or
date modes may be iri&lfi’ded::iritt&‘:”wa’tcii“providingsuch ❑odes neither inter-
fere with basic ,modes specified above nor do such modes complicate the
operation of the watch by requiring additional functions-of the external
control switches.

-..+j”:31-:f,.“,’::.“:f “.J;’”-“ ‘ ~~,...6.!,.
3.3.6 L@i6 memoiy~- T&’’;w#h; shill”have a memory logic to allow the
chromi~$:+”jti.sttipw”atc-hi~od~:~ttj:,,::!~i~tia’t:i,rn>l:{P1e time events @ thout inter-
fering’yi’thIfi=a~<fi~lition.o’fUtirne’’b&tweiqthe events (see Figure 2) and
allowing‘:fo+”’’thi’::>w’ltchi~F’”’}e.~u:~ ,t~}:;,:s.:isplay and stOpwatch mode with-
out affecting either mode. “’”““

3.3.7 “’A&&atig’in~ ih~oiogiajj.;j,:~,~,:~chrariographmode on Type II watches
shall acctimtilate,’’ttrne;<fdr””atii,:~.~‘of3.,h,:ursand the autOranging feature
shall reflec~:,rnlnut’es‘~n’;~:i&<,~~>S,itlOris1 ,and2; secOnds in digit pOsitiOns
3 and 4~7aiid:t:.~:h~::i-rid~itid~ed;ths“ofs’ec~q,dsin digit Wsitions 5 and 6
during the “f~rit‘-houiw’$f”;op:;:tion. ~en a“utorangingafter 1 hour elapsed
time, the fiitch:”dh~ll<:~eflect” hou~”si’indigit positions 1 and 2; minutes in
digit positions 3 and + and .=coqds ,in digit wsitions 5 and 6. Digit
positio~s,~i~e‘,~d$~~~~~f~~~~’,~igu~’i:3”.
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3.3.8 Water resistance/waterproof. After activating the external control
switch a ❑inimum of ten times, the waterproof watches shall show no evidence
of internal leakage
of 60 minutes. The
exceeded.

when submerged at the following pressures for a minimum
daily rate of accuracy of ~0.5 seconds shall not be

Types I and III
Type 11 watch -

watches - 3 atmospheres (L5 PSI)
5 atmospheres (75 PSI)

3.3.9 Case assembly.

3.3.9.1 Case design. The case front ,shal:lbe”’of plain styling and shall
not contain the manufacturer’a n.mieor ide.ht,ificationmarks. Specific
styling of the case will be at the..dii”cre”tionof the manufacturer, however,
the case size shall not exceed the maxfqum ..dimensionsas shown i“ Figure 1.
Internal dimensions of the case will tieas required to form a good fi”t-for
the assembled module. :.

3.3.9.2 Crystal. Tbe crystal shall be ,rnade:,o.f;t~peredglass, mineral
crystal or nonhygroscopic, thermosettirigplastic.~”The crystal shall be
clear and uncolored, and free from bubbles,.st?iae, scratches, chips, or..

;’.. ,,.....
other imperfections which may i::erfer~’tii”th”the reading of the watch.
Plastic crystals shall be mounted “withan O-ring type seal or cemented in

~.;place using a clear nonhygroscopic adhesive .whic~;is nonsolbble in water and
which is compatible with th~ plastic crystal’. “-”

.,

,,., ,.,...~ ,.
,:; 3.3.9.3 Crystal strength. The crystal;”Wtie”fiassembled to the case, shall

show no evidence:of-cracking or chipping when tested as sp@cified in
,.4.7.3.3. ..::?-.,.. .
>,i ..”:.’.:,..

3.3.9.4 Finish:. ~l]visible, exterior metal...ug,facesesof the case assembly,
excluding=nal~; cc%trol switches and spri,ngtype case bars, shall have a

;~.’,dull nonspeculaY/nonf~flective finish, such a~snic,~,el-chromium;stainleSS
\,,,,steel; nickel-r,hgd@i;:nickel-tin-cobal~/tin-nickel alloys; anodized aluni-. .
;..’:nUM; o.r...chromated zi:<,die cast. The color shall be silvery metallic or
~ “~black.t-.. .-,:.. *. ,~.~..r.,,,...@ ,,,- .........

:~,. . .;,. ., .....

3.3.9.5; Case b~ck:;,“,Internalaccess s@l be.“bymeans of a,screw type or
....

. ~snap type back.3..T.~”e:sealbetween the c“ase.liackand case shall be accoGl-
.plished<bymean:,.of’a>”O-rin<.~ Cases with snap type backs shall have

‘ ;’refere$c}mafk-s:.”forp,roperaTignrnentof case backs. The ca9e backs may con-
~~~tainseparate@o~ei,lcell hatches which are designed to allow for the easy
‘~;remova~candr~pl+a~c~rnei~of power cel1s,’using a simple nonspecial tool
,~;speciffgdi<bythe<jm?nufacturer. The case backs and power cell hatches shall.,..
. ~:contain. gaskets~o,r’.O~,fingsand be designed so that there are no other parts,
,,;such as~s<iews.,,~spring+, or clips involved in the removal and replacaent of
power c~#7~. :LiEl,&as+j,backs shall meet the requirements of Title 10,
Chapteq,+\l,~t,Pait“30;.o~.theCode of Federal Regulations of the Nuclear Regula-
tory I@myi s @ ---- 11;m .;:

\ “ ...
.?.,~ .;~,’ :;>. .,. & ;~.,,.i~

3.3.1O-$fiij @h w t?m ~wlied u~~er this specification shall be
equippeil:with.-aon&~pi&&nylon strap conforming to MIL-s-46383. Types II
and III watches shall be equipped with MIL-s-&6383 Type 111 strap. The
color shall be black.

I
●j

8
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3.3.11 Case tlars. Watch cases shall include either integral:bars-or .~tain-. ‘:‘
.-

d. .

less ste-ble spring bars for the watch strap. The case/sPriW3 bars. t

shall be designed to accommodate a MIL-S-46383 strap:ahd shall .be capable
,,

of withstanding a static pull on the,stiap of up:to 15,poun4s,on each har .-..-. ~..

without damage.

3.3:12 Liquid crystal display light readout. .Theliquid crystaldisplay - ‘
light readout shall be a commercial fieldeffect .wa’tchdisplay with i
service life of 50,000 hours. It shall contain black digits on a s“ilver-
gray reflective background.. The .fr?ntpolarizer sha~l be vertically.... .
oriented to the display, as indicated imFigure4,, to permit.viewing with
sunglasses equipped.with vertical polarizers.

3..3,.12.1”‘Digitdimensions. Type I watches shall conform to the dimensions
...of Figure.5. Ty.pes.11.andIIIwatches shall conform to the dig.it’dimensions .,.,

of Figure .3.

3.3.12.2 Brightness and contrasr. The liquid crystal display.,when
measured i~i.tha photometer in foot-&mnberts,ihall have the following

d .—

concrait ;atios: (’Themeasurement shall be made under ambfent lighting
conditions with the backlight not illuminated.)’

Minimum (contrast ratio Lncidenceangle Lighting condition

:1:1.5 30° Uni:forrodiffused
illumination of five
foot-candles

:1:5.0 ‘o” 1-0,000foot-cand~es
ambient illumination

.,...
,..’..4’ 3,.3,...~;3.;3.;,Lfght...surceses,. ,“,’rhe,module shall.hav.e,,,eftbera .gasebustritium ~ ~,,, ‘
. ., .-~.-,,..,-~-!-

,,L:ti:
,. li~ht source or incandescent electroluminescent’lsiiuto ‘tlluniiriate’the :,

display for dark viewing.

3.3.12.3.1. Incandescent or electroluminescent light source. The light
source for Type I, Class.B, and Type 111, Class B,,watches shall consist of .!
a battery-powered”incandescent or electroluminescent lamp.for backlighting
the liquid crystal display. It shall have a maximum drain om.the ,Pwer
cell not to sxceed V7 milliamps and shall.provide a minimum overall
diffused luminosity across the liquld crystal display of 0.03 foot-lamber.ts
as measured;in the completed watch.

,:. . >..
3..3.12.3.2 COntinuOui&l”f-luminOus light source. The continuous self-

.,

luminous light source for the ‘Type I, Class A, and’.Typss 11 and 111, Class
A’,watches shall consist of scale.iglass tubes containing a phosphorescent .-
‘materialand!radiation source. It shall have.a miniiuumluminosity of .:0.03 . ~
foot-lambeqts and a maximum l“iur.inosity of .0..05fo.ot-bmber.ta.as measured! .,,.; t:. ..::
in the completed watch.

3.3.S2.3.3 ilark“kh+~., The background”brightness ‘ofthe incandescent~i... : ‘ :
electroluminescent .or.sel’f-luminous.lighted hackgroundhsha~l.~~ow, the - ~ ,
watch to be easiLy:read in darkness at.a .minihmmof 12 inches fr~, the eyes .,. ~:’

... .. ..... .,.of-a,rtark-adapted-observer having nomal&kcorrecW& ’20~20visia-:.-”..- “ ‘ .... .... ,

‘o.”’
9:
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3.4 Performance.

3.6.1 Synchronization. It shall be possible to set tbe watch,,tibenworn o“
an individual’s arm, to an accurate time reference +1.C second..—

3.4.2 Accuracy. The watches shall have a daily rate (see 6.3.2) and ❑ean
daily rate (see 6.3.3) which does not exceed the following values at tem-
peratures specified:

Temperature :,,’., .:, .,’
,.,

+1” + 2°C
.

—
,,

+26° + 2“c—

+40° + 2°C—

Mean.dai,lyrate
(Seconds per day)

3

0.’5

3

3.4.2.1 Magnetism. While running, the ,dailyrate shall not exceed +0.5
second after being subjecte<.to a magne,ticfiled of 125 ~ 1.0 gauss In any
,direction.,.

! .:
..3.4.3 Setting and display seqtiences,:-It “shall be pos,sibleto operate the

~ ‘-$atchin all logic modes sp.e$<,f~:d,,in”3.,3’;6 and 3.3.7 “bypressing the

various external control sw’i”tcbes:---

3“.4.3.1 External control switch activating pressure. For Types I and III
,watches, the external control switches shall,,r:qgired no less thari,a minimum

:,P;essure Of 5.3 0unce8 and nO mOre ‘:~hana maxim~ pressure of 10.6 ounces
; ,to activate the switch. The external control switches for the Type II
::’diverswatch shall be designed so that the..switch1“snot activated by a
{‘water pre.saureof up to 5 a~ospheres. ...‘ ,&~t.
;.... ‘/.>,
;“.3:4.3.2~~External control s~.tbh damaging force. A direct force (push) of
4.75 po~ds ~.0.25 pounds, applied while setting or activating modes, shall
not cause..damage to the ext,er.n~.control,switches and will not cause the
module to”malfunction. ?,:’~<‘“,..’..:,,~”..,,,.! .&.~>..,....,.

z.L,
,3:,5 Environmental requirements.

...
~3~5.1 V“ibratiori.:while running, the wa&h shall not be damaged by 90
‘minutes:~f simple harmonic ~t,~on having ‘<namplitude of O.03 inch (0.6
inch maximum total excursion),;;the frequency being varied uniformly between
‘the approximate limits of 1’0.a}d,=55ehertz(hz). The entire frequency range
between ,10-and 5.5hz.and re~urn.to 10 hishall be traversed in approximately
1 minute,>’ “% ..,.:,..... .-

.... ........ ...

3.5.2 Storage. After being subjected to storage temperatures of -20°C and
+60”C for.;24 hours at each temperature and returned to room temperature for
15 minu~~~~athe watch shall:show no evidence of damage which affects normal

,+-----
use or o.p.er.ation.

~:;$

3.5.3 ~~’fi~~andlow temperature cyclin~. The watch shall show no evidence
of malfunctioning nor shall the liquid crystal display wash out when exposed
to a 6 hour temperature cycling test of +5°c + 2-C and.+41CC + 2°c as
specified in 4.7.4.3.

— —
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“3.5.4 Altitude. Watches shall show no evidence of damage or e’ffect‘on” : .,

operation when subjetted to an altitude of 35,IJIJO‘feetfor a mininwm .of.?0’ : -‘’ ‘“:
minutes. ,,

3.5.5 “Shtick. The watch “.ihallshoti”uoevidence of damage after one ‘:”

uncontrolled drop, while :runni?g,fr~ a “height Of 2 :feet6 inches OntO .a
“blockof hardwood. Subsequent to.the :drop‘test.,,the.dai.lyrate accuracy
sbd 1 not vary by more !than”””~10 percent.

3.5.6 Salt resistance. ‘.Thewatch shall.conform to the salt ‘fog:requirement
of MIL-STD-810. “:This“:48~hour test,using a wet, dense “siiltspray, shall
determine the corrosive meaistance of the watch case, crystal and external
control switches .to‘the,e’”ffects:of,salt..atmoephere.‘Uponcoinplet’ion.“ofthis
test, there shall be no .eviiienceof iim’age:toChe crystal or ‘affectthe
-operation :of‘theexternil :controlswitches.

3.5.7 Human perspiration resistance. .Thewatch sha~l .besub jetted to an
accelera~ed ‘lacticacid test (see 4 .’7..4.8) to detenriine&theresistance of
external ..casemetah to ;human:persp”iration.Upon :comjletton of c.th”iste”st,”
the watch case shall .ihow:noevidence :o”fcorrosion or discoloration, as
S,FCift~ in 4.7.4.8.

3.6 Identification. Manufacturers’ identificatim markings shall be limited
to the case ..back.The back of each case shall be permanently marked :as
specified in Figure 6.

3.7 Operating instructions. An operating instruction, conforming to ‘3.7.1
shall be furnished with each watch. If.watches are furnished without ,power
.celz(s) (see 6.’2:),,the .qerating instructions shall be ~rked, stamped or
,printedon the ..topand :bottom margin of the frent page with the ‘“following .,

words ‘“”.Powercell(s) is ..(are)not furnished with ‘thiswitch.’- -- .
.

3.7.1 Typical ?operating7,setting instructions: p
,.

‘General. This section shall describe 411 ‘the“functions.of:the
,watch,~~e .dnrability.(i.e., shock and water resistance features) and
accuracy that .,can‘beexpected from the tiatch,‘andany precautions that should
be observed during the life of the watch.

b. Star:tingthe watch. This section shall contain Specffic step-by-,

step instructions .onhow to activate or start-up “thewatch i“f‘it‘is:rece”ived,
not running.

... . .
c. Setting the watch. This section shall contain specific :instruc-

tions and‘“dr.awinm of the !LCD.disolavconcernin!2:tbesuetting of .vari0u5
funct ions of the-watch to reflect” de;ired times~ day and mo~th.

d. Activating the stopwatch. This section shall contain detailed ~~ ;~:
.lnformation on act ivattng -thestopwatch and :how.to activaee .tli&titie.’fui’icticm.“.
without inter-t ing !the timekee,pi.ng..ofthe stopwatch mode.. :On Types 11 and .
111 watches, this section shall also contain detailed instruct.ionom”the”’ - . -
auto ra~fng features of the .stopwa.tch“function.

,.

.,

,

.,

. .

,
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●4.4.3 Accuracy. Unless otherwise specified, watches shall be accurate
within +0..5seconds per day before, during, and following the tests of 4.7
except ?or 4.7.4.5.

4.4.4 Test equipment. Accuracy of the watch shall be determined by a
mechanical, electrical or electronic time measuring instrument having an
accuracy of ~ O.033 seconds per day,

4.5 Fir~t article inspection. Unless otherwise specified in the contract
or pwchase order, the first article inspection shall consist of all the
tests listed in 4.7 and Table I.

4.5.1 Samples. Six watches shall be subjected to first article ‘inspection.
The watches shall be manufactured in the same manner, “sing the game
materials, equipment, processes and procedures as used in regular production.

4.6 uality conformance inspection. Quality conformance inspection shall
consist of sampling inspections.

4.6.1 Sampling inspection. The watch shall be subjected to the sampling
inspection specified in Table II.

4.6.1.1 Inspection lot. Unless otherwise specified by the contracting
officer, inspecting lot size, formation and presentation of lots shall be in
accordance with ‘“Submissionof Product” and “Drawing of Samples” specified
in MIL-STD-105. .,

4.7 Methods of examination and test.

h.7.1 -Examination of product.
........ . . . ~

4.7.1..1 Case. The case, internally and externally, shall be inspected
visually -dimensionally to determine conformance with design and workman-
ship ,yeq~irements.ofSection 3 and Figure 1.

4.;7.1..,2Case back. The case back shall be inspected to Insure conformance
with Figure “’6.-‘Snap type backs will be removed, examined for alignment and
presepi.e.of,reference marks and replaced On the case, using the nOnspecial
tool specified by the manufacturer. Power cells will be removed and
examined for positive markings and replaced, using the nonspecial tool
specified by the manufacturer. With the case back removed, the module shall
be examined for markings as specified in 3.3.2.

4.7.1.-3 Display. The display shall be visually and dimensionally examined
to de$erg-forman:e Co the requirements of 3.3.4 and Figure 5 for the
Type 1 display and Figure 3 for Types II.and III display.

4.7.1.4 Module design. The watch shall be visually examined while oper-
ating undki all:m”des”to determine compliance with design specification in
3.3.4,,~.3.5, 3..3..6,and 3.3.7.

-4.7:1.5 Finish. The case, spring bars and external control switches shall
be vis~lly examined for finish.

4.7.1.6 Identification. All numbers, names, and location of identification

markings shall be”inspected for compliance with Figure 6.

16
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TANLE 1. FIRST .ARTICLE Inspection..

●) ,..e..........-=—-.............~-..-..-...........-.—.,...........,...-..=.——--k., :;<..::if~.+’’==w~’;
Requirtieut;X~;””:“G ‘!. ““%eqiiirement
..-..,.%.-... ..;......+...-..._-. ..-L---..— ,...parag+ph.-.:...-...-

,,.,-.\ .---- ..!,.~.:-~ -
.....;.,.----

mztzrizl”i—;;:”:~:;’””‘- , - .,;::,,:13<2~. ,:

.,+.,.-----.. -..— —

$:tal Pa:ta:,-,ext,ernal ‘ ~ ;,.3.2.l+ -:.:::

C.-J..’>.? ;
Metal parts.- internal . 3.2.1.5
-— - . .-.!.....--.-.-.-”.?~---- -- -.-..---,.,-:-......-.-’..-‘--

Sadiat.ion limit: for :
,.

.. .,..1..<,

CJaaa A.. ..... ................. ..........--------..........3.2..2------- ,..-
. ,.-

1,
;Geger-G.de.eign.,............-..L......... .–...3.3:,1.......... .-

—-,—...-_. T=,.:..+._

~Modu2e.... ... ...-----------~ ; ,“+.’3 +-””-”-’ ‘“ “
...... ....

.Power.......--,------T- --,: ~. . .. ::~-3,,3.5------ ‘- “
. .,,.,: :.~.:- ;

~Externel-contr,ol--8wftCh ~ ; ..:”:,3:3~~.,.,..........- ;.- ...

! ‘“’‘< . .
,;,

~Time base .,.,.:,.. , ;,3.3.5.,,,,... :

~5gic-.G56-3.a..--.--.,-------;.--.-...:. .2 ......_-,—---
-3.3.6 :1,

,!
~:i..f..’.1, ,.,.,.-.

kutoranging chronograph ~.-----........ 3.3.7,...—-.-.... ,--,... .,-..—----._.:r—-...---”-

~Water resistiriJe~fi.te.rpg@.f.,,..~.“..:,3..,8___,__ ...... .,......_ .... ..... .
-, .

C38,C-dC6$8U_.v.._.._,-...,..{.. . . ...3.3.9..i.=
........... ..

.......-
C*.9e,tace...(c~s.tal )._.....-..i.-.._..,3.3.9.2... ..................

Crystal strength 3.3.9.3 -----

~Finieh . 3.3;9.~ .._,.....

------ .=.- ,..%..
:Case back ~~..,. 3.3.9:5 ““”’’”’””

.

Case bars 3.3.,11.
-.-, ......... ..

—.
~Liquid crystal “dis~lay .! .-~~ ,.. ....... . ..........

w~==$-= .~::lL---
&git dimension 3.3.12.il

Teat’

‘1---“Para-g-raph-(ii)----;

_.,x.._,,-.—............
;,:,,. 4:.,7,.1,.4, jk,f:,,>:txz ‘;

,.
.. . . . . .. . . . .

_4..7..,4,_4,_-,—d

+

. ,, ..==., .: ‘, .,. /

--–4 ..7..4..6----------.
-.,-s.,,>38,,:

.-....4.7...1..1------------
!,.,.....?.... ,,:+rS,,,a ;=:!,

--—4 .7.1.1~4>-7T4.lo
.O.p,.......!,..

===i

b .7;~: 2-%:7 .:.1-..-..
;d,j:2:i:?>..,j ,,CL7.+

-.,.-......+.-..’.-. —---- .?

4.7: f:5,,,,4:y.!3.:2L

-. ._-. -._A. ,2-----------.
,.,,,.,,+,.:~,,,,:j. ..........

.-...-...,.s - a-. .- —----

4.7.2.;;ri+.,zl.2..#:

4.7.1.3
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TA8LR 1. FIRST ARTICL8 INSPECTION. - continued

Requirement

Brightness and contraat

Light sources

.—. ——.—
Incandescent or electro-
luminescent light source

ContinuOue self-luminous
light source

—.
Dark viewing

.——... —
Synchronization

Accuracy

..—
tignetism

Setting and display sequences

External control switch
activating,pressure

-
Cxternal controE switch
i~+ging. force

Yibratiou.

Storage

High.and:low temperature cyclin

Altitude,
——- .——
Shock.
~-—_____.___.__
Salt resistance
—.- -—
Human perspiration resistance.

Identificacitin,

——
Dperatfn& instructions

Workmanship.

3.3.12.2 I 4.7.3.4

la

3.3.12.3

-1--

4.7.3.5

—. .—

.3.12.3:2 ~ 4.7.3.5

==1--=-
—— . .

3.4.2 4.7.3.8.2
.—.. ,.
3.4.2.1 4.7.3.8’.1

—-.. -
3.4.3 4.7.3.9”

3.4.3.1 4..7”.3.10.

3.4.3,2 4:.7.3.20

3.5.1 ‘- , 4.7’.4.1

3.5.2 4.7..4.2:

3.5.3 4.7.4.3

3.5.4 4.7.4.4.
.-— — .

3.5.5 4.7.4.5
-—. —...

3.5.6 4.7.4.8

3.5.7 — 4.7.4.9
.—.—.

3.6 4.7.1.6

3.7 4.7..r..7”
—— .’

3.8

I

li.7.1.gc

..-

“\

●✎✎
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Accuracy/temperature

(~<e,,$:?.:;~t~)..z.,,,!

Setting and display
seq~,nc:,(see4.7.3.9)

.,,,!,~:.k,,,..-,.,,
:,;...,

Ext&&ii:c6riti’ol‘&itch
(see 4.7.3.10)

Vibration (see 4.7.4.1)

.. .... . ...,,.~j,., :.. .,, !:-..,..... .;;...., ) !...+,,... . e?.!

. I
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4-7.1.7 Operating instructions. The operating instructi~ns shall be
ins%cted for compliance with 3.7.1.

4.7.1.8 Workmanship. Quality of workmanship consistent with industry
staixfardpractices shall be inspected during manufacture and on completed
watches at che discretion of the Government to insure that watches are pro-
duced in accordance with 3.8.

4.7.2 Certification compliance.

4.7.2.1 Materials. Acceptance of materials shall be by certification.

4.7.2.2.1 Incandescent. Incandescent lamps shall be certified to be in
compliance with the maximum power drain requirements of 3.3.12.3.1.

4 ..7i2.2. 2 Self-luminous. The luminous material for Type I, Class A, and
Types II and III, Class A, shall be tested as specified for timepieces in
Part 32 of Title 10, Chapter I of the Code of Federal Reg”latio”~. Certifi-
cation of compliance with the specific license (see 6.4) shall be provided
for each lot of self-luminous glass capsules.

4.7.2.3 ~. The strap shall be certified to be I“ conformance with MIL-
s-4,6383,and ‘of ty.pelcolorspecified in 3.3.10.

4.7.2.3,4 Liquid crystal display. The liquid crystal display shall be
certified to have a service life of 50,000 operating hcwrs and polarizer
positions are in compliance with Figure 4.

4.7.3 Performance tests.
.

4,.?.3.1 Module power drain test. The module shall be tested to Insure that
t,h.e..cur~egt”drain.of the...timeltepingngportion together with....thedrain.of the

,3 . backlightlgg.allows a “minimum12 mo.n,ths..+e:ylcelife from the+::power ,cell..‘:...
~, ...

,!C&*ent d<iin of the backlighting shall be taken as the drain caused by 5
secopd8 ~r day usage per year (5 x 365 = 1,825 seconds per year). The
rn~d.ul.eshall be me.asqredwith a current meter with the lamp off to determine
the timekeep,>ng(quiescent) current drain. The module shall then be
m=ea.$uredwieh a cu~re.ntmeter wi~h the lamp on to determine the backlighting
cg?r,entdr,@p. (Note: This step is not used on Class A self-luminous
watch.es,or uat,cheswith a separate power cell for backlighting.) The
results of t,hetirn.:keeping(quiescent) current drain are added to the
current drain contributed by the backlighting to Obtain total power drain on
the power cell. To:allow sufficient latitude in available power, the
capacity of ,thepower cell as measured in milliamp-hours (ma hours), shall
be de.rate.dby 20”percent to obtain the net pOw@r capacity of the pOwer cell.
The comparison of power drain from the mOdule and backlighting’(Type I,

I
Class B, and’ Type 111, Class B, watches only) to the power capacity of the
derated power cell shall be made to insure that a minimum life of 12 months
can be obt.ai,n.edfrom the power ce$l.

‘)
●)

(
20
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4.7.3.2 Case bar test. with the watch in a secured.position and the,~t,q,ap,
held ‘in:’i :pasition tha’twill’not’‘ex”ert.‘Pf”~sk&~~“>orith~.:.~u~\@~~~~lthe @“s~,~+
of ..the~.strap’,:a..PUIliifg~foice}‘o”f15 ~+’Jl;/2‘po’&d’i;‘Shall‘be’‘ap~l:ixdj~<~~.”~ach:.
caeelspring bar via the strap withou~ the casefspring bar &iin~a’u~ntly ‘;‘:’>f:
bending, loosening or causing o$her damage to.,:::,ca~~.(~~p~=~$~,~@:r o~~.$,~~~,:,~::,,...,:::,:.,,,,,
assembly.. ‘ .’.‘$ ‘.’:<‘ ,.

-i:;<,.. -.,1,:,’..:., .:: J,?,’:.3. .’,,.-7,;;;?!.,:.-.:‘.
.........;,,*,.Fj.::,,~.,;,.j;

4.7.3.3 -:Crystal”strehgth~test::’“Aft’e”r~aSSernhlY”’%i‘“iii~~.case?”.t:h~+,$a:f:~+c%.,;
assembly, including’“crystal:,-“shall-,be ‘plaTed‘fla-f~;cryital’up, oh a -. -
horizontal, rigid, nonresilient, metal surface. A solid steel sphere
weighing O.56 + O.05~“6unckst’(ippi6xtiately 5/8 inch dim,e$~y) s~~.} then b?
freely dropped–s6\as~.:to:falz”~4..O~iiches ~ 1 inch, before ‘str.il&&~the
crystal. The ball shall be dropped twice On each crYstal?>.gqceSO..aStO
strike within 118 inch of the center, and once so as to stiika~~~~ln 118.
inch of the periphery. hy visible damage to the crystalV;5~~li,py,icausefor
rejection. .i

4.-7.3.4 Display contrast. “The contrast ratio of the liquid ~ry’staldisplay.
shall be measured in foot-lamberts with a photometer under uniform diff”aed

●
illumination. The contrast ratio of the digits in relation to the back-
ground shall conform to the requirements of 3.3.12.2. The term “contrast

j

2L ..
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ratio” refers to the ratio of the intensity of reflected light as measured
by a photometer focused on a portion of a segment of the display when

-.

voltage across the segment is in phase (“off“ condition) aB compared to when
the voltage across the segment is out of phase (“on” condition). l’he ●
meaeursment is made at a viewing angle of 30° from the normal of the display
at ths position of 7:00 o’clock of a standard analog clock face dial (135
degrees counter clock-wise from the 12:00 o‘clock position). The contrast
ratio will be the average of 3 readings taken under each condition specified
in 3.3.12.2.

4.7.3.5 Brightness test of backlight. The brightness of,the backlight
shall be tested on completed watches and measured in foot-lamberts with a
photometer in a totally darkened area. Watches used for this teat and the
dark viewing test (see 4 .7.3.6) shall have been kapt in total darkness for
a minimum of 8 hours prior to the test. The measurement Is made at a
viewing’angle of O“ from the normal display. Watches with an incandescent
or electroluminescent light shall be measured to insure compliance WIth the
minimum overall diffused luminosity of O.03 foot-bmberts. Type I, Claas k,
and Type’sII and III, Class A, watches shall have a’maximum brightness of
O.05 foot-lamberts. There is no maximum brightness limit of Class B watches
providing the watches pass the dark viewing test in 4.7.3.6.

I

4.7.3.6 Dark viewing test. Visibility of the liquid crystal display shall
be tested in a totally darkened area by an observer using either the incan-
descent backlighted or self-luminous watches co read the time with the watch
a minimum of 12 inches from the eyes of the observer. The test watches
shall have been kept in total darkness for a minimum of 8 hours prior to
this teat.

‘\I

4.7.3.7 Synchronization test. With any convenient hour or minute set on
the timepiece, the synchronization of hours, minutes and seconds shall be 9’
checked. The hour and/c.rminute shall change in synchorization with seconds
within +0.5 seconds. It shall be possible to set the witch to‘an accurate

,,

time re~erence t’oan accuracy of + 1 second.—

4.7.3.g Accuracy tests.

I
4.7.3.8.1 Magnetiam. The timekeeping of the watch stiallnot be affected
wlieusubjected for 10 ..rnitiutesto a magnetic field of 125 gauss ~ 1.00 gauss
iiiany dir’ectiori.

4’.7.3.8.2 ‘Temperature. After completion of all tests, except shock and
water .resistance, the mean daily rate (see 6.3.3) shall not exceed the
following values at the temperatures specified in 3.4.2. The watches shall
be subjected’to the teit temperature for at least 4 hours prior to the test.

1 Mean daily rate
Teti$eiatur.e (seconds per day)

I

+1” f 2°C 3

1 +26° ~ 2“”C 0.5

+40” + 2°C—

22

3

J
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beech, oak, o; hard msple blcck, &e size of which shall be a nd& of

,)
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4 inches square by 4 inches thick. The watch, at the conclusion of the
test, shall show no malfunctioning. The daily rate (see 6.3.2) after the
test at +26°C ~ 2.O°C in any position shall not exceed the requirements of
3.5.4. ●“;
4.7.4.6 Water reslstancelwaterproof. Prior to immersion in water, all
external control switches shall be depressed a minimum of 10 times. The
watch shall then be placed in a pressure vessel, in any position, with the
watch running. The watch shall then be surrounded with distilled water and
subjected to a pressure of 45 pounds PSI for’60minutes. Type II watches
shall be subjected to 75 pounds PSI for 60 ..min”tes. After removal from
water, the watch shall be subjected to a temperature of +45° + 1°C for 30
minutes. After the test, the watch shall show no -evidence of-damage or
condensation within the case.

.4.7.4.7 Salt fog test. The watch shall be subjected to .a salt fog test for
48 hours as specified in Method 509.1 of MIL-STD-81O. UpCIncompletion of
the teat, tha watch shall be rinsed :and.allovad to dry :for.48 hours prior
to examination. The watch shall showam evidence of :excessive salt deposits
or corrosion which affects the .Oparationof the external control switches,
viewability .of the display, or evidence of base metal corrosion.

i4.7.4;8 :.Human perspiration resistance. This accelerated lactic la designed
~to:.determiiie~~roaity and resistance to corrosion by skin chemicals, or
*their equivalent. The testshall be conducced .asfollows:

a. The watch shall be immersed for a pariod of 3-5 :eecondsin .a,COI-ICaI-

-t rated @ tur.ated) :sodiumchloride ~lution, containing a ‘5percent volume
:of!lacticacid ‘(65.Tpercentstrength) at a temperature of 9~”c + 2°C. ~Note:
Wh:s %&h .ternparatureallows the rapid flash off of water.) –

;b.,.’The,.,wat,ch.<phall,.be,.suspendedin an air-tight chamber .(desiccator),,,..
ffor’j20:.hours;,.in<a.:,vapor:producedby ,100.milliliters of a 50 ,.percant.sol”-
.jtion.ofacetic !acid‘in.water, in ,a.amdl open container.

,:c. ‘,Upon:ccrnpletionof :this:2&hour test, the watch shall .show..no :evi-
:d.eace,.of:base{metal,corroaioni(skightstaining is permitted) .

;4.?7.;4)9 .Cr.ystal.‘Thecrystal, after the environmental -tests-of4.7.4 :shall
be viaualwined ‘forany imperfections,as listed in 3.3.9.2, which
would ~,interfere..,,withsreading .ofthe .waech,and shall show :no:evidence of
scratches..or,.gouges.

‘5. ;PAC&4GlNG

‘<5.;1@reser*atiOn ,-,packaging. Each .watch shall be ..preaerved.and packaged
l+n;acco,rdanceiyith,.thenormal commercial pracrice of themanufacturer for
c’omerciillylmarke ted :watches. The complete’.@ackzige:shakl~be.deaigned;to
;protectsthe;item~during sh~pment, handling and storage. The operating
;instcuctibns !(.see‘3.7,)shall :beincluded in each unit package.

!5:’2Marking. ‘:Thewrit ~packa.qe,intermediate package and +shfppi% .:contaher
,s@ll ?.bemark,ed.;.withtth.e.date.of .ac.cep.tan.c.e.by..$be.Gouermeflt ad any

I ~,mar,kings,:specffied.im:thecontract.

I

\

●
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Class A

6.2

c. Identification of agency (U. S. Government or contractor) yhfch ~11.,
perform first article ?t’s&~ (if required).

$,<J.?.J.:5s 39::!.$::

Ordering data. Procurement documents shO~d s~cifY the fOl.lOV~:~j;:(:,:,,,:,
:.:.-,,,:).?.::.::::i.-:-?+

a. Title, number, and date of this specification. .....c... ;,.,.?.:,,:.i,,f,,.,. <: :,.!’io+?!:.’,

Type and class of watch required for Types I and 111 wat$~es~~~~~~~~
,..

b.
;:~.,7s,...,.,,.~.,!:...:,..:>:..,’:-.7...! ,..

- +>! ;
d. Applicable national stock number.

..
...-...,,.:;>::

e. Mirking requirements for preservation and packing. The outside

container for each watch shall be marked: “store at temperatures not lower

than -2O“C or higher than +$,O”,C,:‘“ :.,,.,;-,;,-,*C..-~~:,.?.-,,,<......

f. Specification as to whether watches shall include or :xclu~e-~}u~:
cell(s). NOTE: Zt is recommended that watches purchased for,,:l”or@e.~VJFx. .,

storage.~(iover018months)~’sfi6”fid*’ridt’”b@+@ipped with Pwer ce~~(s);’

6.3 Definition of terms used.

6.3.1 Rate. Rate is the error, in seconds, between any two readings of the

watch.
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I
6.3.2 Daily rate. The term “daily rate” is used synonymously with the
terms ‘“dailyerror” and “daily accuracy.“

6.3.3 Mean daily rite. Mean daily rate iS the arithmetic average of the
individual daily rates (daily errors) with proper regard to algebraic signs
in the Suuw!ation. Unless otherwise specified, the mea” daily rate $hall be
computed using three consecutive days’ operation.

6.3.4 PSI. Pounds per—

6.3.5 Atmosphere. One
or the pressure exerted

6.4 Luminous material.
fora license as required in Parts 30 and 32 of Code of Federal Regulations,
Title 10, .8s referenced in 2.2.

square inch.

atmosphere equals 14.7 PSI, absolute, at Sea level
at 33.86 feet below sea level at 39.2°F (40c).

Prospective bidders shall be cognizant of the need

6.5 Warranty (3,7.1 f). Watches shall be warranted for performance in
accordance with the requirements of this specification for a period of 1
year after acceptance by the Government. The warranty shall not be binding
on watches which have been subjected to conditions in excess of the require-
ments of this specification or have been adjusted or repaired by persons
other than factory authorized repair service. Within the warranty period,
the necessary repairs to or replacement of a watch satisfying the warranty
requirements shall be accomplished by the contractor at no cost to the
Government, except that the Government shall bear the expense of shipping
the watches to the contractor and of their return to the Government.

I 6:6 Reclaimed:materials. Reclaimed materials shall be used to maximum
exeent possible. a.

~: ...-1 , ..
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