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ADDileation for a Lleense to the Nuclear Regulatory Commission
for the Transfer of Compasses Containing Tritium

by_M3rathon Watch ComDany Ltd.

PART 32: answers to sections pertinent to application

82.22
(a)(1) Marathon Watch Company Ltd. Is applying for a license

to transfer compasses containing tritium.

(2)(1) This product is described as a lensmatic 4

compass to be
used for U.S. Army Support Troop Command. The design of
this specific compass la 26 years old. Enclosed please
find construction speelfications of the compass.

(!!) The type of byproduct material in each unit is tritium
activated, luminous compound: a high speelfle tritium
labelled polymer coated on zinc sulphide. '

Quantity: 0.2 gr. for each unit.
(!!!) Chemical form of the byproduct material is tritium. The

useful life of product is 3-4 years (half life);
no changes - In chemical or physical form will occur ;

i

during the useful life of the product. Physical form is
as in (!!). !

'

(iv) The tritium will be encased in glass vlais, therefore
there will be no solubility in water and bodily fluids. ;

(v) Enclosed please find copy of specifications outlining
construction of the compass. i

(vi) Maximum external radiation levels at 5 and 25 cm are
both measured as 0 (none) as measured by galger-
counter.

(v!!) The degree of access to human beings to the product
during normal handllns and use is that the compass will
be hand held and otherwise in a pouch with belt loop
attatchments.

(vill) The total quantity of byproduct material expected to be
distributed in the product annually

(1x) The expected useful life of the product (compass) is
3-4 years (half life).

(x) The proposed method of marking each unit with
appropriate identification is outlined in the compass
speelfications. Markings will be engraved on the back

of each' compass.

.. .. .. . . . .
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I|(xt) Procedures for prototype testing of the product to
demonstrate the effectiveness of the containment,r

L she11 ding, and other safety features under both normal
and severe conditions of handling, storage, use, and
disposal of the product will be under Radiological
quality assurance

(xli, Results of prototype testing, estimated radiation
x111, doses and dose commitments relevant to safety
and xlv) criteria in 32.23 and a determination that the i

probabilities with respect to the doses referred to in ||
32.23(d) meet that criteria are met by Marathon by
usage of Radiological Quality Assurance Tests per
MIL-C-10436L. This military spec outlines procedures I

followed for diffusion and contamination testing of
each finished compass as well as diffusion testing of
vials in groups of 100 prior to their installation for

the production quantity of 12,800 compasses per month.
This would equate to a minimum analysis rate of 26,600
excluding samples from safety survey. DCAS of
Frankfurt, West Germany will be monitoring the !
production as well as quality and safety procedures.
(see appendix A)

(xv) Quality control procedures to be followed in the
fabrication of production lots and quality control
standards will be set by MIL-Q-9868A.

|

(xvi) Any additional information, including experimental
studies and tests, required by the Commission will be

'|given as required.
I

32.28
L(a) The compass is designed and manufactured in accordance I

to specifications that contain MIL-C-10436L and
|therefore will not exceed the-dose to the appropriate I

organ as speelfled in Column I of the table in 32.24 of |
this part.

(b) In normal handling and storage of the compass, the
.

'

completed product will be further military packaged by
personnel e.t a military packing house. The dose will
not exceed as per table of organ doses in collumn II of

,.the table in 32.24.

1
.

, . - . . , .m..- - ,,....,,,,._m., . - . - . . - , , _ . -_______________.______._m_____.____.__.____ _ _ _
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(c) It is unlikely that there will be a signiflgant
' reduction in the effectiveness of the containment, :

!she11 ding, or other safety features of the product from
wear and abuse likely to occur in normal handling and
use of the product during its useful life. Compass will
be tested and manufactured as specified under

MIL-C-10436L and MIL-Q-9868A.
(d) In use and disposal of a single unit, or in handling and

storage of the.quantitles of exempt units likely to
accumulate in one location during marketing,
distribution, installation, and servicing of the
product, the probability is low that the containment,
she!! ding or other safety features of the product would
fall under suc cicumstances that a person would receive
an external radiation dose or committment in excess of

'

the dose to the appropriate organ as spectfled in Column
III of the table in 32.24, and the probability is--

negligible that a person would receive an external;

radiation dose commitment in excess of the dose to the
appropriate organ as specified in Column IV, of the'

table in 32.24.d

;

t
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i CERTIFICATE OF P R O T 0_T Y P E_ TESTING
!
:

_ZEtLER TRITIUM PAINT SATCH 07/89 - REGISTERED US NRC No. PS362

This is to certify that the tritium activated luminous paint of production batch'
'

.

07/89 has been sub,fected to the prototype testing required under section 32
14 (11).10 CfR 32, of the United States NRC Regulations and in accordance w.

-

;

the ENu and IAEA Standards. ith-
- 1

'

.

a) 5 01als coated with Zeller Paint containing 550 m1111 curies per gram have
been attached to the horizontal ytbrating table of our FRAIA vibrating machine
type VS operating for one hour'at a vibrating of 27 cycles per second and2 G acceleration.

_All components have shown no flakino or chippins_of_ paint

b) The dials and. hands subjected to the vibrating and bendtag tests as
descelbed under a) have been totally -imersed in distille6 water at room
temperature for 24 hours. The analysis of test water.for its radioactive
material content by means of liquid Scintillation System Wuclear ChicagoModel 4534 showed the following results:

Set _No. mil 11 curies of microcuries-of percent of *

dials & hands _ tritium applied tritium in water _ tritium in water_

1 1.50 1.23 0.08 I2 1.98 1.47 ~0.07 '!3 2.63 1.95 0.074 3.55 2.31 0.06 -!$ 6.70 4.29 0.06 !

The Tritium paint batch 07/89 has been manufactured fully in accordance with
the information desposited with U.S. Atomic Energy Commission on March 14, 1962 '

and it meets the test _ requirements stated in Section 42, 14, title 10, codeof Federal Re9ulations, part 32.

|

CH-9053 Teufen. 1st July, 1989/ee

RADI CHEMIE LTD.

jfI \
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Leushilarben Metieres Luminessentes Luminess Compounde

Einige kristalline Verbindungen, wie Queltivos eompetes ertatalline, per Some 'eryoteelne compounds, such
a.a.ainneumde, haben die pehlg. es.mpio i.e evivueet de sitio. ent is to aine evi, hides,e,c,e pie enliity ,e
ken, strahlungsenergie eutzunehmen capwte rebeerber se renergie de tete up roolenen energy and w een
und wieder als etchtbares Lloht zu foyennement et de remettre ensulte the same se vielble light Redlotetive
emniseren. Im oogensels rv phoe. sous forme de lumiere vielbie. con- plomente offer's permanent luminous
pheteettetenden, inaktiven Leueht. treltament aux pigmente luminescente etteet se opp 6and es phoretoont

pigmenton, die neoh Anregung mit inaodfs eul ont un ellet phoephorse- laaelive luminous *' m onte, w W eh

Licht einensbnehmendenNeohleucht. eent apr6e oscitetton par la lumlere, show a doopeeslag;afternlow after
effekt beeltaen. Oder fluoreerloronden ou les poudres e.T,r'= fluoree- eucitation by bght. er pure 600reecent '
PigmenlM. die UV. Light in elohtbares contes tul transforment de la lumlete pigments whlein etenster W' Hght inte
Ucht umwendeln, besition redleak. ultre vlotette en fumf6ft vielble, les vielblelleht.:i 3' .-

?
live Lovehtplemente einen Dever. - melleres tedlotuminMcentes montrent The leolopes' fladluth Sp6 and sub.

un effet luminescent permanent / esquently promethium 147 'were pie
leuehtefrekt.
Ole la der Vergangennelt haupteech. Les lootopes Radium ete et plus tard energy carriorse commenty used in -
lloh verwendeten Ener0 etrager waren le Promethium 14F representelent let the postiLuminope.p40menn tomah ;

l
die foote.en placium.22e und opeter porteurs (ener0le utillsee los plus ning promethium 447. ateletill evak- j

Promeuum 147. t.euchtfarben mit frequemment done to paese. Lee me. totne in alfloring ldmineue intenefuse ,

,

i=pm exvviert siehen weitemin in tieree ivminmemn to wem e.nt end eel,u,s. ,.
'

i

j allen Helligkeita. und Farbatufen rut toujours dloponibles dent cifferente With the' requirements ter protection
'

more sad f
Verf0 gung, degree de luminence et couleurs, from r,edlellon'becomi - . Tritium

-

un sun.8m.nden .irehiennygieni. Les param6ir.e d. r.dioproi.oiion more igo,suse the. iet
echen Anforderuneen stod ebleo loo.

4 tent devenue de plus en plus rtpou. hee been Introduced is e new row,

lopen durch Trhlum ektMerle Leuchb tova, I'lootepe Tritium o ete introduit motortal for the manfueeture of sets.
'

|
pigmente verdringt worden, deren comme nouveau procult poet la fabri. luminous pigmenta., The low energyj .

i sehr schwach lentelerende 8.$1reh. cetion de mell6ree luminescentes. La bote redledon'el Trtuum oan be 81>

| lung durch Bruchtelle von Millimeter radletion lonisente bote tr6e faible du sorbed completely by'fractione of a

legend einee ''Meteriale volletandig Tritium peut etre absorbee facilement millimeter of any evallable matertei,

abeerblert wird.
par une treotion run mittimetro d'un Carbon.14 selfvstedcluminous piga ;'

gehlenstou.te ektivierte Leveniple. materies qualeerwive. menes see .atse eveliable. ther ener- )

mente Delangen aus preleuchen Or0rw
Dee matl6tes luminescentes activees oncellent light stab 89ty but. tend to be :

den nur dort sum Elneeta, wo spe. eu certpone.14 sont egalement & die. costly. O.141|+WrZ ore . Used j

.slell hohe Anforderungen an Heille. 6ftten. Colledel offtent une uoel. mainly for the manviteture of CAA. 1

j kaltestabilitet gefordert werden sie ente siebilite ce luminance male SOLUM light standarde. I
-

'

dienen besondere zur Herstellung von ettes sont tres cootoutes. Lee pig.|

|CAR 80 LUM 5tandard!!chtquellen, m ente au HC sont utillede couram. < .

meht pour le production de sourses Tatinum Luminesse Pigments ,

J

- .

etelone luminessentos CAR 80 LUM. Trillum ce.Frtare powdere esf>s
eleting of flIS$f64trillu#n todveted

Trlilum Loughtistben Inc sulphido ersino tilltale Crystete
sind aktivierte Zlakoullid oder 21ak. with on evere0s Orain efte~ef 90p.'
sillketpuhrer mit einer mittlerer. Krl. Matl6tes tuminescentes
staller6ese von top. Ole El enfarben senydee au Tritium The natural. colours are yellewleh er -

0
sind gefblich btw. welee, mit einem Ces pigmente sont compoods de finee white with a tfominant wavelength of

Emisslerismaximum von 520 ntn. for poudree de sulfuro de alno ou emoete 800 anL'for whleh the human eye
welehee det menschliche Auge eine de zino fun grain moyen de 90p has the greatest eeneluvity. Traces of
maultnele Empfindilohkeit beslist. Zur souves ou Trhlum. Les couleurs no. en altnoet insoluble tritleted polymer

s

i Deverantegung sind die Leuchtple. tutelles sont jeun4 tree ou blanches layer of high epoolfleEsotMty. pro
mente mit Spuren olner schwert6e. (une omlesion mulmale de 800 nm. duoes e continuove skoltation of thei
lichen, tritierten Polymerschleht von dont l'oell nu possede le meilleurs phospherseThe amount of tritium:en=

'

hoher speelflecher Aktivitat Oberso. peroeption. Pour obtenir un effet autd> eorporated determines the brithinase

Gen. Ole be!0el0gte Menee Trtdum let
luminescents, on enrobe ces pig. of the lumineue lettorial (fig.1)(The.

monte fune fine pelliculo tun poly. vlevel perceptibility of-any luminouseue6chts0gebend 15r die Helligkeit
(Tab.1). Die vlevelle Erkennbarkeit

mere tritte insoluble fune actMte marking ales depends en the else of;

einer t.euchtmarklerunt let audem specifique tres elevee. La quentite de the painted surface, the 'pelnt'leyer4

i von der Flache und Schichidicke
tritium employee influence le.degte (flg t) and the vlowin0 distence.

(Abb.8), sowie der Ableeeentfernung
de luminoelle (fl01). Le perception The brightnees of powder compound
vlevelle fun marquego luminescent deerestee more rapidly.then thet.ef

abh8ngig,
; Ole Helligkeit kilnot bei Leuchtfarben depetid 49 element de la euttsee gar. apptled palat.'l.a. when mined with

|
!

1

i in Pulver schneller ab ele in eufge. nie, de l'epoleseur du depot (fig.2) auttable omdere (fig.e). AN pigmente.

i

i . 2tragenem Zustand, d.h. mit Binde- einsi que de le distence de lecture, offer the best E 'r"y in the neto.
Le luminoette des matl6 tee ori poudre rol yellowleh these, any additional

~ 7" mittel vermlacht (Abb. 3). Die Pig.
'mante haben im eelt> lichen Natur. diminue plus vite que collo des me. ooloraGon oevees late tieht omloelon

i larbten die beste Leuchtkrotti leen
titres eeedes dont le poudre set me. and more medvlty le ' resulted ~tej .

.

,

! ' ' . Mauselsilohe SJnrerben het einen enk
lensee ovee la eeffe tils.e). Lee p10' echieve equel luminiscenes (fig.e).

' !

!mente de teinte naturelle Usunaire) The dry powder brtshinese le es.:

$.'5,g.., eeruhendda verlust en Helligkeit surg i o folge und etterdert dukele let gles.! dennent le meilleur reademeat namn. Pressed in miusspoetilbs (maab) er in |,
x.,

! 3' MJ.'
'

, ,

. -i.

i

i
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che Lichtstarke eine erh6hle Aktivil&t
nescent. Plue une mellere Get teintet, miofolemberie (pQ end the surtees

spoolte luminous In'enelty et polnied

compound le empressed in miero , ||(Tab.4). Ole Pulverhevighest wird in plus l'absorpuonde leluminosite sus-
Millispostilb (meeb) oder Miktolem. mente et une quantite d'actMie plus 4

oendele/om' (pod /om'). Any accurate .
bort (pL) euegedrockl und die ft&. Importante est neessestropourarriver
ohenopstifleche Lichtelleke tot ge- 4 la meme luminence (flg.4). Oh om visual Inopoetion or comparison skset , j

ettlehene Ferben in Mikrocandele/cm' prime le luminesoenes de le poudre be corried out in.pomplete darknese '
-

O<cd/cm'). Jede Profung von Dauer* en milllepostilb (meeb) ou mlorotem- etter the eyes have. become derti.
sevehtferDen soll bel volletandiger bort (pl) et l'lotonette lumineuse opei, edepted. The luminous powder et

j Ovnkelholt und mit en diese .odep- ellique per unite de messe de poudre pelented object must previously have i
,

Cortem Auge erfol0en. Das Leucht- oppliques est esprim6e en microsen- been kept in complete darknese for i

pigment oder bestrichene Objekt let dete/om' (pod /omi. Tout controle ce et least 30 minutes to elltninele anyi

vorgingig enindestens 20 Minvien vor moti6res et depote luminescente doit effects from light sotivetten. ,

ledem Lichteinfluse su och0tsen.
se faire done l'obscurtte complete,18 ISO Stenderd 8157 determines the lu.

'

Durch die ISO-Norm 3167 eind Hel.
set indleriensable de soustraire le pig- minous infonelly classee, the soloure

ligkoltestufen, Einterbung und Quell. men! ou l'objet gerni de toute influ- and the general quelley requiremente. '
latsanforderungwi festgelegt, once lumineuse pendent au moine RADIUM OHEMIE eleo produces 6ther J

'

RA010M CHEMIE A0 produziert au- 20 minutes. Intonetty oteesee and soleure whleh

dem weltete Forb. und Leuchtstufen, Le norme 180 3167 oeuvre les defini- tulty meet the ISO Stenaard regulee.
die den Anforderungen dieser Norm tione se rapportant aux olesses de mente,

luminence, les couleure et lee sorte-onloprechen. terletiques de quentd. RAOlUM.
CHEMit offre (gelement d'euttee

'

degree de lumin6ette el couleurs eul ,

correspondent & cette norme,

i
!

|

?

Figi

Leuchtsttirkeklassen Classes d'intenslie lumineuse Classes of luminousintensity,
j

ISO 3187
i

i mCl/gr meeb meeb pod /cm' cd/g ,

| Klesee Perbe 8 Pulver Anstrich so mg/cm'

| elease seuleut 8 poudre depot 50 mg/cm'

elate eenout 3 powder depoelt 50 mg/cm' (10 meet se 1 y |
d

1 it 30 4.0 0.18 ~ t.8 |

t 30 80 e.5 0.2 4.0 E
i

$ de 44 10 9As e.8 -

.

-

!

! 4 65 70 it 0.8 to

8 160 106 25 6.0 it E
6 ile 170 40 1.25 25

4

7 3e0 378 44 1.0 40 .

|- J
.

'

i e 400 480 100 3.18 es ,

Anmerkun0: Im Bedarfefelle k5nnen suesta!!she Klassene und to geliefert werden.
Notet 0,n peut introduire, en ese de besota, des eteneen supplementelree e et 10.
weie, in seee ei esed. .,eiemenia,, eietees . and 1. Ine, be ini,vduced.

,
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Durehechnittiloher Helligkeiteshfah Doolin de rintenene lumineuse t.uminous decay of applied medium
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06n6tml6Farbon Releuve uchtauetmute Reistiver AktMlat.Sohan
couleurs normattees iso - $187 Intenelle lumineuse relative Contenense footiend releeve
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Radium-Chemie l

Veterbeitung Preparellen et Application Appne'atten
i

| Die Leuchtpigmente werden norme. Los matieres lumineteentes sont not. Luminoue pigments are normally
,

lorwelee in Pulverform cellelett, mit matement tournlee sous forme de eupplied as a powder, together with
'

entsprechender Menge plndernittel poudre einel Qu'une eventite sufft- en 6664uste quantity of binder and |
,

IOr die Vererbellung. Por jede Auftrag. eente de colle pour l' application. II. solvent forproceselng.There are sold- !unstert eind geolgnete Blademittel exlete den collee appropriese e free lacquere available for every Indl. ientwielteit worden, die eine etnwand. chaque mode
freie Vererbellung, s.owle vorschtlfte. permetteelt un,d' application. Colles ol vidual application method any one of !

poespe fecile el per= whlen ensures prpper painting the.Demeete Heftfestigkeit gew5hrtelsten, felt tout en donnant une adheronoe rooterielloe and slee ex6 ell 6ht 6dhe. !Zur tellehellen Belegung wird ein qui correspond aux preectlptions. Un elon. A spoolelly designed 8tylograph !epealvil entwickelter Streichellft oder styto approprie et une machine 6 46r6 pen or an effielent screening me.eine leistungel&hige Siebdruck. grophier cont 4 dispoeltlen pour Chine are re00mmended for the eco-matchine empfohlen. l'appiloetton economique des poln. nomical proceselng of Tritium palata. ;leuchtfarbon sind auf m6gilchal hel. tures luminescentes. Luminovo produtte must be applied -len Grund aufzutragen, um ein Maxi. Lee mailereo luminoppentee sont 6 to light coloured *Wrftete in order to
mum an Hettlakelt zu ertelchen. Mit appilquer sur un fond cleft peur eb. oblein mextroum brightness. One
einem Oremm Leuchipigment kann, 16hlt un bon rendement de luminance. Gram of powcer is adequate to cover-bel einem Auftrog von OJS mm Un gramme de matiere est suffleant 4 e surface of 16 to go em' at a layer of

, SchleMdloke, eine Pitche von il . 20 couvrir une surface de 15 4 20 cm' O.26 mm. Two Grame of powder mete.
| cm' belegt werden. Ale Richtwort for (une epalstaur de 0.25 mm. Pour ob. rial with one gram of binder tre not.
| etne gut stretchf6hipo Meese sind a gr tenir une masse foolte 4 traveltier, on melly mixed as a guide to get e ao.
l

Pigment mit 1 gr Leck ou mischen. Utilisere opproximativement 2 gram. wing Paint. The init!al mining of dry
'

Des Vermlechen hat in einer k0 net- rines de poudre pour 1 grameno de powdet with leoquer should be oar-
i

lich entlufteten Unterdrucknelle su colle. Le melange de poudre avec ried out in a glove-bon with eeslotederlotgen. Desgleichen sind almtllohe colle doit se faire dsne une cellute & ventilation. stocks of radioactive pig.
,

i Vorrete en radioaktiven Triflumteucht. depreselon ventitee oh les stocks de mente and pointe rouet also be stored
l lerbu in einer solchen aufzubewah. pigmente redlotumineecente cont in slmitar facilities.
| ren. dgalement conserves.

Hyglenlo Precautlene
Hygienische Meeenehmen Mesures Hygieniques Although the radiologloal health ps.

. Obwohl Tiltlum wesentlich 90netigere En #6 pit des parem 6tres de radiopro- remetere are more favouteble for Ttl.
i etrahlenhygienlecho Peremeter auf. lettlen beaucoup plus favorables du tlum then for any olhof le6tept used

welet als die endern ble anhin vor. Tritium par rapport aux autres too- until now (pure beta emitter, weak'
wendeten footop6n (reiner B Strahler, topes utillsee jusqu'4 present (4 met. energy of 18 kev maximum, biological
mar. Energie 16 kev, biologleche tour de radiation bete pure, energie helf.Ilfe about is days), safety met.1

1 Halbwertteli altka 10T60e), sind in maximale 18 kev, daml vie biol6gique suree nood to be taken when' pro.
; Anbetracht der grossen Aktivittle. env.10 jours), des mesures de pro. 400e160 tritium luminove materiale, le.

menger., im Umgang mit Trltlum- tection sont & prevoir pour la mentpu. view of the subetential amounts of
'

.
Leur,htfarben Bloherhellevorkehrun. lation de matiereo luminescentes ou activity involved.

1| Osn zu treffen. Trillum du felt de la concentration - Redlocotivolurninous producte tre; 1

Importante d to be conaldered se - uttJoeled- i.es maii.e radioactivite,- namoskiive touchiis, ben eind bei ,ee ,.dioiuminsec.ni.e eou,ces . during ih. pro..esin, !der Verarbeitung ele offene Strah. oont & conalderer pendant l'appil- steg#.
i

i lencuelle zu handhaben. cellon comme source de redletion - All operatione are to be orgenleed )
4 - Alle Arbelle0&nes sind so su or- non.ecellee. In such a menner that contamine.ganteleren, dose eine Kontamina. - Toutes los operatione sont 4 orte. Ilon of portone and objects le
'

tion von Personen und Gegen. nieer de fagon 6 eviter une con. evolded,
4

j stAnden m6911ohet vermleden wird, tamination des pereonnes et des - it contaminellon doet occur, the
- Jede Person, bst der die M6gilch. untonelles. person or persons involved will

+

helt einer Kontamination boeteht, - Chaque personne qui pourratt undergo repetitive inspectione on
! hat steh balm Verlsesen das Ar. avoir subt une contaminellon du. leaving the working mone (with UV

belteraumes einer entsprechenden rent la trovati doit es soumettre & lamp), and undertake to carry out,

: Kontrolle mit UV 1.ampe und,wenn un controle 6 la lampe ultra vio. a thorough decontamination, ifj n6ll0. einer Dekontaminellon ou lette en quittant l'ateller et, el o'est nocopeery. Every item used foruntertlehen. One zum Reinigen neoesestre. A uno decontamina. cleaning and drying of contornine.4

i und Trocknen kontaminierter H4n. tion. On n'utilleera qu'une fole le led hande, objects and work table
j de, Oegenstande. Arbeitspl8tre materlot deellne 6 nettoyer et ed. shall not be used more than once. -|j und der 0telchen ben 0 tate Meterial eher los moins ou objeis contemi- - Contaminated eleening meterial |darf nur einmal verwendetwerden. n6s (postos de Irevall ou.autres). anc residuos shall be properly dio- |
,

1 - Kontaminiertes Reinigungsmate. - t.ee objets de nettoyage contami. posed of in a closed container |
4 riel und AbfElle sind in e10ene for noe eont a conserver dans un re. designed for radioactive weste on- q

realoaktive Abfalte bestimmte So- olplent prevu pour Ice deonets ra. ly and shall be delivered to the |4 halter 3u de'ponieron und an die dioactifs et cont & remettre e l'au. competent outhertiles. . l.'
tuelladigen Behorden sur Ver. tortte competente en vue de de- - While in the work room, hann,

[|J nichtung zu Obergeben, struction.
1 equioment and any articles which

|
: |

_ _ _ . . _ . _ _ _ . _ .
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- Im Arbeitsteum sind Hando, Oe- - Les me!ne, oville et objets gul ." 3might bei tiejected es sentaminerete une Gegenaltnse welche der riequent d'etre contamines durant flon'muel be hept swer tem thKontaminauen euegn, etat sind, le travell delvent etre tenus 4 d6- mouth ant < broething tone.~ A
,

l' von Mund und Almungstone lern- stance de le touche'et le tone titles of deed," drinks, clearetteruhetten. Nehrungsmittel und 00- Influences par is respirstlen. Les and ooemesse shan not be pe-tranke, Rauchweren, kosmetisono ellmente, boletone, eigerettee et mitted in the working eroa.Artik61 und dergleichen derfen cosmelltuet ne delvent jamste se - The working toom requires nets
neoht in die Arboltertume pobracht trouver dano is rene controlee. rol or steleted ventilation: everwerden. - L*steller den etre aere frettuem- work table shall be equipped wtt-

- Der Arbettereum muss avereichend ment. Cheque posto de travell doit , en 'edditlenal enhavet,
nelefiloh oder honettien bel 0ftet 6tre equipe d'une espirstlen. - - The operatore shall be controlle

| eeln. Jeder Arboltepleta seH IVdom = Le contr614 du persontvsl to telt by regular measuremente for theti talt einer esparaten Abeaupung ' par des mesures periodiques de triflum content in urine. - . iversehen sena.
concentration de tritium dana - Since every operetten with redio j- Die Uebetweehung 0+e portonale Purine, sative substances tequitte e 6 i

sell durch regelmatelge htosevne - Nous rappelone 4 ce sujet les eence, the prevelling reputetsen I
| des Trtuum Gehelles im Urin pe. - presortatione des differente pays for proteellen from redietlen csehehen, contenues done rorsonnance een- any Individust country need to b>
,

. - De leder Umgang mit radioaktiven earnant la prote9tlen contre les observed.'
Stellen bewilligungspfilohtig let, redletions.
m000en die geestruchen Bestim-
muneen des lowel'Igen Votbrou-
thertendte beechtet werden.
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SHIP-lT mc. / 603 WASHINGTON AVE., SOUTH AMBOY, NJ , 08879 201-721-882'

Shipping and Packaging
. Man Anv emenar . nmaun Personal * Commercial * Government.

' "l'"^o"yMG'" Boxing and Crating Domestic * Export
e PAfWivM HOUSE MA't #W

[ Pote c httSALES
e L NSERil0N
e COLLATINO

!

i

Julf 6. 19tN !

|
TO WHON IT MAY CONCERN:

OilR P.ljsINE55 LOCATED AT THE ABOVE ADDRESS IS IN A SECURE BUILDING

ONI.Y U VEARs OLD, MADE OF BRICK AND BLOCK, WITH LOCKS AND DEAD BOLTS |

ON Al| THE DOORS AND NO WINDOWS IN THE WAREHOUSE. THE PROPERTY IS
i

j

f FNCID IN WITH GATES THAT ARE LOCKED AT NIGHT. WE ARE LOCATED ACROSS

THf ''TRFFT FROM A BANK SO THE POLICE PATROL FREQUENTLY. ALSO. ALL OF !

OUR EMPLOYEES HAVE HAD BACKGROUND CHECKS AND THEY ALL HAVE CLEAN

.

;

RECOR05.
i

|
WF

ARI A fiOVERNMENT PACKAGING HOUSE WHO HANDLE MANY CONTRACTS WITH

Vf RV wirH vat.UES AND WE HAVE NEVER BEEN BROKEN INTO OR HAVE HAD
|

ANYTHIN(i STOLEN BY AN EMPLOYEE. WE ARE FULLY INSURED FOR THE BUILDING

AND THE CONTENTS.
.

!
!

!

YOURN IRULi. ',

8. %(.. t

L015 WEBER
i

VICE-PRESIDIN!

:
|
!

'!

e

J
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MARATHON MANAGEMENT COMPANY
!

M
p eva$etAmy or MARATHow watch ocwA99 tto.)
67A $1EELCASE Ro, WEST. MARKHAM, ONT. L3R 2M4

Angu'. 24,129

,

Nuclear Regulatory Commission '

1 White Flint North
11555 Rockville Pike
Rockville, MD 20852

,

At_ention: FloydDeschamps(30jl492-050)t
e: Compasses

Ocar Mr. Deschamps,
,

This letter is in reference to your letter of August 16,' 1989,
the following are the answers to your questions.

1. It is difficult to be precise in regards to the results to
an accident whereby a number of compasses would be destroyed
in the same area; because it depends on the size of the room
or the stockroom and if the room is equipped with aspiration
or not. However, we will try to explain as per the following '

100 milliremexample: I kurl =

| 100 millf rem are used for 20 compasses
50 millirem20 compasses' = .

| If the room is small without aspiration,100 millirem (20 compasses)
will send over the room the equivalent of a X Ray machine used once, ,

it means there is no danger.
2. Model number for compass is C0190001

Answer to No. 3 will follow. .

We hope the above infortnation is to your satisfaction.

Yours truly.
|
1

MA HON MANAGEMENT COMPANY LTD.

-
,

Leon ' in
I

/cw

!

| I
L
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TELEX: 0600ept

Cale: WorwenMa* hem

MARATHON MANAGEMENT COMPANY
g tuttaAny or hwutwow watch COMPANY LM)

M 67A STEELCASE RD. WEST MARKHAM, ONT. L3R 2M4

,

July 26, 1989

|

Nuclear Regulatory Commission
Commercial Secion i

Medical Academic & Commercial Use I
Safety Branch !
N.M.S.S.

{1 White Flint North
!

11555 Rockville Pike !

Rockville, MD. 20852

Attention: Floyd Deschamps {Mail Stop 6H3 301-492-0503 '

Dear Mr. Deschamps,

Enclosed please find a copy of MIL-W-46374E requiring glass
vial encapsulated tritium for our mechanical and quartz wrist
watches. We need to adjust our license to qualify for this
MIL-W-46374 Revfsion E. If we need to submit any additional
fees for the above please advise and we will send you a cheque
immediately.

With reference to your question on amount of millicuries per
compass, we will reply you after after August 7,1989.-

Thank you very much for your co-operation.

Yours truly,

MAR HON WATCH CCMPANY LTD.

|

eon ein

/12

Encl.
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June 20, 1989
i

Department of the Army
Headquarters,11.5. Army Armament *

Monitions end Chemical Command
'

Picatinny Arsenal New Jersey 07806-5000 +

Attention: Mr. Paul Tremblay/SMCAR-BAC-S
r

Dear Mr. Trembley. ,

With reference to your letter of June 8,1969 regardin] MIL-W-46374
Revision E. j

We wish to qualify f or this Military Specification MIL-W-46374 revision
E. We would like to submit our mechanical and our quartz watches with
the new (glass vial encapsuleted tritium). Please advise how many watches ,

we need to submit to the governr.ent to be tested.

Thank you very much for your co-operation.

Yours truly,

MARATHON k(TCH COMPANY LTD.
1

.

/lz
.

f

I

.

*
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DEPARTMENT 0F THE ARMY

HE ADQUARTER$. U.$. AsMY AsMAMENT. MUNITIONS AND CNEMICAL COMM AND

PlcAT6hNY AR$ENAL NEW JER$EY 07s06 s000

June 8, 1989

;
;
*

SMCAR-BAC-S

!
.

k

i

'
Marathon Watch Company
67A Steelease Road, West |

'

Markham, Ontario
Canada L3R 2H4 .

i

Dear Sir:-

The enclosed is an advance copy of Revision E to MIL-W-46374. As you
probably recall, watches with tritium painted features were discovered to
have very high disintegrations per minute counts after even limited (days)
packaged condition periods.

The proposed solution, glass vial encapsulated tritium, was the draft
Revision E as forwarded to your company and the user DoD community for comment.
The result of this coordination is the enclosed MIL-L-W-46374E, effective
May 31, 1986. The associated Qualified Products List, QPL-46374, has also -

been revised to indicate zero sources of supply. 2

The new specification will shortly be advertised in the Commerce Business
Daily. However, as a once qualified source to the Revision D to MIL-W 46374,
should you elect to qualify to the Revision E and with the same movement
as qualified under Revision D, an abbreviated test program will be arranged.
This is simply in recognition of the fact that if a qualified movement is
used in a watch with tritiated vials, tests such ar. magnetism, isochronism
and accuracy (including long ter1n) need not be performed.

The point of contact for the above is Mr. Paul Tremblay, telephone number ,

(AC 201) 724-6671.

Sincerely,

,

',r g 4 ud-#

T. Chieboski ,

Chief Specifications and
Standardization Office,

i

Enclosure
- .

>

v

- -- , ,
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MIL-W-46374E.

31 May 1989
SUPERSEDING

MIL-W-46374D
10 OCTOBER 1986,

MILITARY SPECIFICATION

WATCH, WRIST: GENERAL PURPOSE

This specification is approved for use by all
Departments and Agencies of the Department of Defense.

1 SCOPE.

11 Scope. This specification covers sechanical and mechanical / quarts wrist
watches intended for general use.

12 classification. Watches shall be of the following types and colors, as
specified (see 6 1 and 6 2).

.

Types *

L -! - Mechanical analog, fif teen jewel, maintainable -

2 - Mechanical anales
3 - Quarts analog with battery installed
4 - Quarts analog; battery out of watch but packed with watch
5 . Quarts analog battery not included with watch.

Colors
'

M - Silvery metallic
B - Black
0 - Olive drab

.

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document, should be addressed to: Commander
U.S. Army ARDEC, ATTN SMCAR-BAC-S, Picatinny Arsenal New Jersey 07806-5000
by using the self-addressed Standardisation Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.

AMJC N/A FSC 6645
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

.

1
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MIL-W-46374E

2 APPLICABLE DOCUMENTS..

21 Covernment documents.

211 Specifications, standards and handbooks. The following specifications,
standards and handbooks form a part of this document to the extent specifiedherein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Inden of Specifications and
Standards (D0DISS) and supplement thereto, cited in the solicitation (ses 6.'2).

SPECIPICATIONS

Federal

L-P-392 Plastic Molding Material Acetal, Injection and
Extrusion

PPP-T-360 Time Measuring Instruments Packaging of
PPP-B-566 Boxes Polding, Paperboard
PPP-B-636 Box, Fiberboard
PPP-B-676 Boxes Set-up Paperboard

Military

MIL-I-45607 Inspection Equipment, Supply and Maintenance ofMIL-S-46383 Strap, Wrist Instrument
STANDARDS '

Federal .

FED-STD-313 Material Safety Data Sheets, Preparation and
Submission of

FED-STD-595 Colors

Military

MIL-STD-105 Sampling Procedurse and Tables for Inspection 'byAttributes
MIL-STD-109 Quality Assurance Terms and Definitions
MIL-STD-129 Marking for Shipment and Storage

(Copies of specifications and standards required by suppliers in connection with
specific procurement functions should be obtained from the procuring activity oras directed by the contracting officer.)

2

.
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212 Other Government documents and publications. [
i.

CODE OF FEDERAL REGVLATIONS '

Nuclear Regulatory Commission Rules and Regulations
Title 10 - Chapter I, Parts 30 and 32 !

,

(Applications for copies should be addressed to Superintendent of Documents, U.S.
Gove rnment Printing Office, Washington, DC 20402.)

23 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification :

'

shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3 REQUIREKENTS.

t

31 Qualification. The watches furnished under this specification shall be
products which are authorized by the qualifying activity for listing on the
applicable Qualified Products List at the time set for opening of bids (see 4 3and 6 7).

32 Design and construction. Watches shall have a plastic or corrosion resistant
steel case and a strap. A stem set movement shall drive luminous concentrically |mounted hour and minute hands around a 12 hour dial having luminous visis. The
watch design shall. be such that parts will not loosen in service. Figures forming
a part of this specification are intended for guidance in physical and dimensional
detail. Alternative designs and dimensional deviations are permissible but ;

subject to prior Government approval (see 6 7). ;

321 Materials. All materials shall be of a unifora quality and free from any !defects which ,might impair the function, accuracy, wear resistance or safety.! Katerial which is not specified by a definite material specification shall be of a j
'

'

composition and quality that will enable the watch to meet all applicablerequirements of this specification.

3211 Self-luminous features. Self-luminous features shall be luminous vials |

!

consisting of glass encapsulated phosphor with the hydrogen isotope tritius, in
gaseous form, as an exciter: Vials shall contain not more than one percent of
tritius oxide and not more than six percent total tapurities. Any watch shall i

contain no more than 23 mil 11 curies of critius.

1

3

.
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3212 Nuclear Regulatory Commission license. At the tir.e of contract award, I

,

contractor must possess a valt.d U.S. Nuclear Regulatory Commission (NRC) or !

Agreement State Byproduct Material License which authorites possession of
Isufficient elemestal tritium to fulfill contract requirements and which authorizes
{manuf acture of radioactive instruments and articles (i.e., watches). The :contractor must also possess an NRC license issued pursuant to 10 CFR 32 which

authorises manufacture and distribution to the general public of the contracted j

watches as license exempt items. A copy of these licenses, with license
application package, vill be provided to the contracting officer.

3213 Toxietty. The finished product covered by this specification shall have
)no adverse effect on the health of personnel when used for, its intended purpose.
;questions pertinent to this effect shall be referred by the contracting activity ;

to the appropriate departmental medical service who will act as an advisor to the
!contracting agency.
i

322 Protective finish. All metal parts, which are susceptible to corrosion and
not protected by a lubricant, shall be protected by a protective finish or -

preservation except those parts whose proper functioning would be detrimentally
affected.

323 Movements.

3231 Movement and manufaceuter identification. Preferably at the time of
' application for qualification testing" but no later than the date of initiation
of such testing, the watch manufacturing or distributing source of supply shall
submit to the Government activity identified in 6 7 the name and plant address of
the manufacturer of the actual movement employed in the finished watch and the
caliber and similarly descriptive movement identification. Any change in movement
manufacturer or plant address of the manufacturer or choice of movement employed '

in the watch design without first alerting the qualifying activity identified in
6 7 accordingly, shall be cause for immediate removal from the Qualified Productsi

| List.

3232 Type 1 and 2 mechanical watches. -

32321 Mechanical watch movement. The movement shall be stem wound and stem
set, with the sces located at the 3 o' clock position of the dial. The maximum
diametric asasurement of the movement of type 1 aschanical jeweled watch shall be
not less than 0 933 inch'or greater than 1 025 inches.

32322 Mainspring. When fully wound, the mainspring shall drive the complete
movement a minimum of 36 hours without rewinding. The asterial for the mainspring
shall be a corrosion resistant " nonbreakable" or cobalt base alloy.

4
"
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3 2 3.2 3 Rairspring and balance wheel assembly. The movement shall have a |
,

| temperature compenssted hairspring and a solid monometallic non-magnetic balance j; wheel. The hairspring and balance wheel shall be material that in combination'

vill not be affected functionally in the presence of the magnetic field specified
I in 3 3 8. ;

>

3 2 3.2 4 Movement desian approval. At the initiation of qualification testing,

j and at the time of each contract award, movement design of Types I and II watches ,

shall be reviewed by and subject to the approval of the Government. Manufactureri

drawings, specifications and supporting data, as applicable, chall be submitted:

! for Government approval in accordance with 4.9. Data submitted shall be of
,

sufficient detail to allow complete review of movement design, including alli
,

dimensione, jewel bearing locations and functional components.
' 3 2 3.3 Type 1. mechanical jeweled watch.

32331 Second hand stop sechanism. Fulling the stem to the setting posttion
. shall result in stopping of the movement. Rotation of the stos shall permit the
1 minute and hour hand to be advanced eithout any movement of the second hand. The

depressing of the stes shall result in complete operation of the movement and:

.

hands. ,

I *

i 32332 Escapement. The pallet and escape wheel shall be steel. The, pall'etshall contain jewels.;

| 32333 Jewel bearinas. The movement shall have a sinimum of fif teenj functional jewel bearings located at bearing points most essential to reduce-
! friction and wear of the train and escapesent parts. Jewels shall be solidly

secured in the plate or bridge by friction fit. The jewel bearing material shall,

be of synthetic sapphire or equal.

: 32334 Regula tor . The movenect shall be provided with a regulator. Thei

regulator shall be at the midpoint of adjustment (within +20% of its total range
; of adjustment), when the watch is subjected to the accuracy tests specified in

4.7 19.
l.

32333 Female stas. The female stem shall be fabricated of corrosion.

resistant steel and when joined with the male stes, shall result in the complete '

j stem functioning as an assembly. It shall be dimensioned so that the face of ,the )female section will be outside of the case sleeve when the stes is in the winding jposition, and locked within the sale stem inside of the case sleeve (for the full
>

!length of motion from winding to setting), when in the setting position. -The-,

'

f emale stes shall be- so dimensioned as to locate the joint between the male and
female stess inside of the sleeve when the stem is in the setting position. It

i shall also enable the movement to drop out of the watchcase when the female sten'
is in the winding position.

; 5
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3234 Type 3 thru 5, quarts watch.
.

3 2 3.4 1 Quarts watch movement. The novament shall be battery powered quarts.
32342 Power. Tne watch shall be powered by a self contained' power cell which
is commercisTITavailable from a minimum of two manufacturers. Tha watch shall bedesigned to operate a minimum of 2-1/2 years. The power cell shall contain
orientation marks which identify the positive (+) side.

3 2 3.4 3 Int e rnal . The spring used for power cell contacts shall be phosphorbronse or equivalent. The negative contact for the power cell shall 5e plated 01
micron thickness of bright gold. The positive power cell contact shall be either
nickal plated stainless steel or plated bright gold 01 micron in thickness.
324 Watch crown. The crown shall have a straight knurl, and conform to thedimensions of Figure 3.

.

325 bestan of dials and hands.

3251 Dimensions, dial and hands. Figures 1 and 2 indicate dimensiona
preferred for dial and hands. Alternative designs shall be permissible but
subject to the approval of the Qualifying Activity.

,

3252 Application of self-luminous sources. Areas designated in Figures 1 and
2 as "luminiscent green" indicate required position of glass vial encapsulated
tritium.

3.2 5 3 Dial markings. Markings on dials shall be in accordance with Figure 1.
Manufacturer symbols or identification shall not appear on the dial.

326 Case assembly and design.

3261 case dimensions. Figure 3 indicates preferred case dimensions.
Alternate designs shall be permissible but will be subject to the approval of theQualifying Activity.

32611 case, type 2. Casa design shall prevent access to the movement.

32612 case, types 3 thru 5.
servicing. Case design shall allow access for battery

6
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i NUMBERALS .100 HIGH X .020
,

LINE WIDTH +12 EQUAL SPACES'

1

,

I WIDTH +d gg1 if / /j 60 EQUAL SPACES,

N '12 r 312 R.h 11\ * j
/

1 / .010 LINE WIDTH '& 2, G +.00s .,

N 10 2/ 48 LINES
I 22 14 '

.040- .,

.Os0 i

> 9 21
y DH3-o

is 3*A ;- -
i

.062- "-[,b,

20 16 -
fo

s |
.

f 19 17 y t

/' 18 N -OUTSIDE '

: /7 5y DIAMETER I
/

//IA1(\
g\6 OF STAND.ARD l

/ \>

RADIOACTIVE
| SYMBOL .050;

i +--- .906DIA >;

e -

-- 1.120 DIA (REF) =

- 050 EQUILATERAL TRIANGLE.

8 PLACES -

NOTES:

1. Dial face background in accordance with FED-STD-595 Color Black * INCHES MM
No. 37038. 3

.005 .127
2. Numbers and graduations in accordance with FED-STD-595 Color .010 .254

White No. 37875. .020 .508
.025 .635

'

3. All triangles indicate positions for luminous vials.
.040 1.016

'[ shall be centrally located and clearly4. H3 and .050 1.270
visible. .062 1.575

Dimensions in inches .100 2.540

unless otherwise .312 7.9248
specified .906 23.012
Tolerances 1.120 28.575

Decimals + .010
FIGURE 1

7
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,

;

4 .453 > c .350 ; .010.010
r+.005

R +.005 R
,' I .g .050 P .060

,

_

.032 - 045
'

.078 < r .078- +-+
'

MINUTE HAND HOUR HAND

.

i BALANCE : .463 :- .

: PORTION : >
= .309 .032(OPTIONAL)

c 3 $q
-

,

.

i .010 +.005 -* .100 +-
:
4

SWEEP SECOND HAND '

NOTES:
,

1. Shaded areas of hands to be luminescent green. INCHES MM.
>

2. Hour and minute hand skeletons to be in accordance with .005 .127
FED-STD-595, Color White No. 37875. .008 .2032;;

3. Thickness of skeletons .008 .010 .254
.032 .813

' 4. Unshaded areas to be in accordance with FED-STD-595. Color White .045 1.143a

No. 37875 .050 1.270
.078 1.9815. Variations will be considered. See 3.2.6.

.100 2.540
'

I Dimensions in inches .309 7.849
. unless otherwise .350 8.800
! specified .453 11.506-
| Tolerances .463 11.760
'

Decimals +.010
. .

FIGURE 2
4

0
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. ,

.

.

'

.050 +.005 > 4--.

''

1.03 MIN.. y
'"m -

'

.063-

.

U (C (WIDTH OF KNURL),

*m
8 ,

-

+ . . - - . -

g + FOR OPTIONS, :-

* SEE 3.2.6' 5
-

a
'

U

1.50 MAX WIDTH

i
-

,

:

CRYSTAL Inches MM

.005 .127

.010 .254
h M // ## ###\ .050 1.27, n x

.400 VIAX y .063 1.600
y g v .22 5.588 !

,

y .40 10.16
.692 17.577

--* + .22 1.03 26.162
1.50 38.100

.

DIMENSIONS IN INCHES
TOLERANCES + .010 (UNLESS OTHERWISE SPECIFIED)

'

FIGURE 3

i
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.

LETTERS AND NUMERALS TO BE .05 (1.270MM) HIGH
X .010 (.254MM) DEEP CENTRALLY LOCATED OR
MAY BE POSITIONED AROUND THE
BEVELED PORTION. -

THE MFR NAME, NATL STOCK NO.,
CONT NO., AND DATE MAY BE APPLIED
WITHOUT THE DESCRIPTIVE TITLES.

.

~

.
,

WATCH, WRISTt0ENERAL PURPOSE
MIL-W-46374E

MFR CAGE CODE
MILLICURIES
NFR PART NO.
NRC MFR ID NO.
CONT NO.

INCLUDE ON DATE
TYPE 1 ONLY SERIAL NO.

DISPOSE' RAD WASTE.

U.S.

.

BACK OF CASE

DIMENSIONS IN INCHES
TOLERANCES + .01

.

FIGURE 4

' '
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3262 Case markings. The back of each case shall .be marked with the
data required by Figure 4. The marking of the month shall be the first three
letters of the month and the marking of the year shall be the year in full,
e.g..' December 1986 would be "DEC 1986*. Preferred dimensions of markings areindicated.4

Variations shall be permissible but subject to the approval of theQualifying Activity.

32621 Type 1. The date (month and year) to be included in the identification
,

shall be the date of acceptance of the watch by the Government. The serial
numbers will be' assigned by the contracting ' officer (see 6 2.). Serial numbers of
rejected watches shall not be repeated. The manufacturer's name and model or

,
'

grade number shall be marked on the movement (barrel bridge, train bridge orboth).

32622 Type 2 thru 5. The date (month and year) to be included in the
identification shall be the date of manufacture.

!

3263 case material. The case shall be fsbricated of Type 1, Class 3 acetal
plastic material in accordance with L-P-392, or of corrosion resistant steel.

'

3 2 6.4 Case finish and color. All visible exterior metal or plastic surfaces of
the case assembly, ancluding control switches and spring type case bars shall havea dull nonspecular/ nonreflective finish.;

The color shall be silvery metallic,
black (color number 37038) or olive drab (color number 24087) of rtD-STD-595 asspecified in the ordering data (6 2).

i

3265 Case bars. Watch cases shall include either intetral bars or stainless
steel removable spring bars for the watch strap. The case / spring bare shall be,

designed to accommodate a MIL-S-46383 strap and shall be capable of withstanding a
static pull on the strap of up to 1%+1/2 pounda on each bar without damage as; specified in 4.7.6 5

-
i

3 2.7 Crystal. The crystal shall be made of tempered glass, mineral crystal ornonhygroscopic, thermosetting plastic. The crystal shall be transparent,
uncolored, and free f rom bubbles, striae, scratches, chips, or other taperfections

i which may interfere with reading the watch. The crystal shall be fabricated in
such a manner as to be similar in design to Figure 3 and shall properly fit the

;

case.

k 3 2.7 1 crystal strength. The crystal, when assembled to the case, shall show no'

evidence of cracking or chipping when tested as specified in 4 7.71.
.

328 Strap. The strap shall be in accordance with MIL-S-46383, Type II.
The color number shall be 34087 of FED-STD-595 or as specified (see 6 2).:)

i

11
,'

i

a
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33 Perf o rmance . .

331 Vibration. While running, the watch shall not be damaged and shall pass
the radiological requirements af ter 60 minutes of composite vibrations at
amplitudes of (0 3 - 0 7 - 0 3 um). The frequencies shall be varied uniformly '

between 30 Ha to 60 Hz and 30 Ra for 20 minutes each of the directions stated in
4 7 22.

332 Shock. The watch shall show no evidence of damage af fecting serviceability
iand shall pass the radiological requirements af ter the shock test specified in ;

4723.
1

333 Storage. The watch shall show no evidence of damage affecting |
*

serviceability and shall pass the radiological requirements af ter being subjected
to storage temperature test specified in 4 7 24. This criteria pertains to
mechanical and radiological performance; therefore the battery should be removed

jfrom the quarts watch during the test. Batteries used for povering a quarts watch -

degrade considerably if stored at the temperature extremes. ,

1
334 Water resistance. The watch shall show no evidence of leakage af ter being ;
subjected to the test specified in 4.7 25.

l
'335 Synchronization. The hands shall be synchronized to eliminate the )

possibility or error in reading correct time. The hour hand shall indicate the !

correct time within +J dial graduation when the minute hand is at 12. I

l
336 Setting. The crown shall be capsble, while being moved from the running to i
set position, of withstanding a pull of 5 pounds +0 75 lb (see 4.713). i

-

3361 Mechanical watch. The minute hand- shall not rotate (jump), at its tip,
more than one tip width when the crown is mov.ed from the setting position to the I
vinding position af ter setting the hands.

3.3.6 2 Quarts watch. When the crown is pulled in the setting position the
mechanism is mechanically stopped. When the stem is pushed in the watch shall
start immediately.

337 Winding torque. type 1 and 2. When fully wound, the mechanical watch shall )not be damaged when a torque of Et0 5 inch-ounces is applied to the crown (see j
4.7.12). l

|

338 Magnetism. While running. the watch shall not be adversely affected when
subjected to a 14.$ to 15.$ gause magnetic field, as specified in 4 7 21, and
shall subsequently meet the requirements of 3 311.

I

12
.
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3 3 9 ' Dark viewing. The luminous features shall be of sufficient brightness so
as to be readable in darkness while holding the watch no closer to 12 nches from
the eyes of a dark-adapted observer having normal or corrected 20/20 vision.
Luminosity shall be uniform for visible dials. There shall be no indication of
dead or dia vials.

3 3 10 Isochronism. Watches shall pass the test for isochronisa specified in
4 7 20, in a dial-up position at 75 degrees +3 degrees fahrenheit (23 9 degrees,

+1 degrees celsius) .

3.3.10 1 Type 1. The variation in rate (see 6 5 4), shall be recorded every 6
hours for a period of 24 hours and shall not exceed 5 seconds from the rate
recorded in the previous 6 hour period. The watches shall be fully wound prior to
testing and shall not be wound during the test.

3 3 10 2 Type 2. In the dial up position, at 75 degrees +3 degrees fahrenheit
(23 9 degrees +1 degrees celsius) the variation in rate shall not escoed ten
seconds in a 2T hour period, between the first four hours and the last four hours.

3 3 11 Accuracy. Af ter meeting the requirements of 3 31 to 3 310 inclusive (se
applicable to the type watch), the mean daily rates (see 6 5.6) of the watch in
each of the two positions of (1) dial-up and (2) crown-down shall not exceed the
following values at the temperatures specified.

Mean Deily Rate
Temperature (In Degrees) (Seconds per Day)

Tahrenheit Celsius Type 1 Type 2 Type 3

40+2 (4.4+1 1) +60 +120 +37672 (23.3+1 1) 730 +60 70.712T+2 (51.7{11) 760 {120 {3,

3 3 12 Radiological.

3 3 12 1 Contamination. Complete watches, af ter having been subjected to 3 31,
3.3 2 and 3 3 3, wiped as specified in 6 7 2 31, shall indicata disintegrationsper minute (dps) of not more than 100.

3 3 12 2 Contamination; long ters. Qualification and surveillance testing, see4 8). Complete watches, when packaged in accordance with 512 for a period of
less than ninety days and wiped in accordance with 4 7 2 31, shall indicatenot

not more than 100 dpa.

13
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3 3 12 3 Diffusion. Completed watches, with all luminous vials installed, shall
be subserged in a measured volume of distilled or deionized water, equal to
approminately 10 times the volume of the watch, for 24 hours at 73+3 degrees

~

fahrenheit (23+1 degrees celsius). The diffusion of contamination 1nto the water
shall not exceed $0 nanoeuries per day, when tested as specified in 4 7 2 3 2.

I

3 3 13 Long ters accuracy, (qualification only). Accuracy will be determined
during a 90 day period as specified in 4.7 26 During the 90 day period of,

' operation, watches shall be subjected to shock and vibration af ter 30 days and 60
days of operation in accordance with 3 31. and 3.3 2., except that duration of
vibrstion shall be for only five ($) minutes in each direction. Watches shall
most the following criteria

Average Mean Mean Daily
'Daily Rate Rate (Seconds

(Seconds Per Day) Per Day)
.

Type 1 36 60
Type 2 72 120
Type 3 thru $ 24 4 r

,

* 4

'

34 Workmanship. All parts shall be finished so the case and the crown shall
have no sharp edges or corners which could cause skin cuts or abrasions. All lugs
from tip of lug to body of besel shall have sharp edges and corners rounded to'

avoid skin abrasion. Rounded edges and corners shall be reasonably uniform in
a ppearance .

3 4.1 Assembled vials. All luminous vials, af ter final assembly of the watch,
shall be f ree f rom extraneous paint , adhesive or other foreign materials which
could reduce luminosi,ty. .

35 Interchangeability, type 1. All like parts shall be interchangeable in all
watches of one model furnished by one manufacturer, and shall not adversely affect
timekeeping exclusive of minor adjustments. The hairspring and balance wheel
assembly shall be interchangeable as a unit.

36 Operating instructions. An operating instruction shall be furnished with
each watch. This instruction shall describe all the functions of the watch, the
durability (i.e., shock and water resistance features) life expectancy, and
accuracy that can be expected from the watch, type battery, and any precautions

,

that should be observed during the life of the watch. (See 5 3).

37 Safety data sheet. Since this specification describes a product which
contains a hazardous (radioactive) material, material safety data sheets shall be
prepared in accordance with FED-STD-313 (see 6 21). ,

14
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4. QUALITY ASSURANCE PROVISIONS. .

41 Responsibility _for inpsection. Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all

,

inspection requirements as specif1ad herein. Except as otherwise specified in the |
contract or purchase order, the contractor may use his own or any other facilities
suitable for the performance of the inspection requirements specified herein, i

unless disapproved by the Government. The Government reserves the right to I
perform any of the inspections set forth in the specification where such
inspections are deoend necessary to assure supplies and services confors to

; prescribed requirements.

411 Responsibility for compliance. All items suet meet all requirements of
sections 3 and 5 The inspection set forth in this specification shall become a
part of the contractor's overall inspection systes or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of sasuring that all products or supplies I,

submitted to the Government for acceptance comply with all requirements of the-

;.

contract. Sampling inspection as part of manufacturing operations is an
!acceptable practice to ascertain performance to requirements, however, this does
i

not authorize submission of known defective material, either indicated or actual, |
nor does. it commit the Government to secept defective material.

, ,

i '
'

42 Classification of' inspections. The inspection requirements specified herein ,

are classified as follove4

' a. Qualification Inspection *

i

1 b. Quality Conformance Inspection

43 Qualifiestion inspection. Qualification inspection consist of testing, and
material certifications as applicable, for all the requirements specified in'

Sections 3 and 5

431 Qualification sample. A quantity of 20 watches shall be submitted for
qualification testing as directed by the activity identifyed in 6 7. Testing
shall be performed at a laboratory f acility acceptable to the Government. Sample
watches submitted for testing shall be derived from normal production and be
indicative of normal production equipment and procedures. Ten of the watches
shall be packaged in accordance with 512. The twenty weten sample shall be
identifyed by an attached tag containing the following informations

a. Sample for Qualification Tests.

15
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i

b. Submitted by (name) (date) for qualification tests in accordance with
requirements of MIL-W-46374 under authorisation (reference letter authorising l

,

test). ji

l

I c. Manufacturer's model, grade number or part number.
i

i d. Name of manufacturer.

i 432 Retention of qualification. To retain qualification, the contractor shall
forward a report at 6-month intervals to the qualifying activity. The qualifying )
activity shall establish the initial reporting date. The report shall consist of t I

a. A summary of the results of the tests performed for inspection of product i
'

for delivery (Table IV), indicating as a sinimum the number of lots that have I

passed, the number that have failed, and the group which they failed. The results
of tests of all reworked lots shall be identified and accounted for.

b. A summary of the results of teste performed for periodic inspection (Table f
*

! II), including the number and mode of failures. The summary shall include results
,

1 of all periodic inspection tests performed and completed during the 6-month
periot. If the summary of the test resvits indicates nonconformance with -

,

! spectL| cation requirements, and corrective action acceptable to the qualifying
activity has not been taken, action may be taken to remove the failing product
from the qualified products lis't. '

,

Failure to submit the report within 30 days af ter the end of each 6-month period
may result in loss of qualification for the product. In addition to the periodic

,

rubsission of inspection data, the contractor shall immediately notify the
qualifying activity at any time during the 6-month period that the inspection data

,

indicates failure of the qualified product to meet the raquirements of this
'

specification. "

In the event that no production occurred during the reporting period, a report
shall be submitted certifying that the company still has the capabilities and ,

facilities necessary to produce the ites. If during two consecutive reporting
periods there has been no production, the manufacturer may be required, at the
discretion of the qualifying activity, to submit his qualified products to testing
in accordance with the qualification inspection requirements and the reason for no
prod uction .

.

4.4 Quality conformance inspection. Inspectione shall be performed in accordance
with inspection provisions set forth herein. The characteristics shown in Tables
I,.11. III and IV, and requirements for packaging and marking set forth in 4 5 3 7
shall constitute minimum inspections to be performed by supplier prfbr to ,

Government acceptance or rejection by ites or lot.

16
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45 Inspection provisiosa.

451 General provisions. _ The quality assurance provisions of this specification
and of other documents referenced herein form the basis for inspection to be
performed by the supplier. Quality assurance terms and definitions shall apply as
defined in MIL-STD-109. >

t

452 submission of product'. Unless otherwise specified herein or by the
contracting officer, inspection lot sise, lot formation, and presentation of lots
shall be in accordance with " Submission of Prod.uct" provisions of MIL-STD-10$.,

j 4 1.3 Examination and tests. Examination and tests related to section 3 herein,
,

,
*

j shall be performed on an individual characteristics basis in accordance with MIL-
STD-105, and the inspection level and sampling plans specified in each table.

,

-

Acceptance or rejection of a lot shall be based on cumulative defects on
characteristics of each table. Examination and tests for packaging, packing and

' marking shall be in accordance with PPP-T-360. The Government reserves the right :

to' inspect for any applicable requirement and to reject individual nonconforming
items.

4531 certifications. Certifications for characteristics specified in Table I
below shall include test data and results specified. Certification shall be
provided prior to performing inspections in accordance with Tables and shall '

suffice for Government acceptance throughout contract, providing the materials,
finishes, manufacturing processes, and techniques used to produce the items for

.

I

which certification was issued have not been changed or revised. Any and all
changes will require a new certification from the contractor. Certification does
not relieve contractor of the responsibility for inspection of characteristics,
and recording data and results therefrom. Recorded data results shall be made
available to the Government upon request. When defects 'or inferior quality is
detected, and the Government deems a material or finish analysis necessary, the
contractor will be required to submit data, samples, or specimens to the
contracting officer for analysis and approval.

' TAB LE I . Conformance Ir.spection.' Certifications.

OiARACTERISTIC REQUIREMENT. .

Materials 3 2.1

Glass vials 3211

Protective finishes, (metal parts) 322

Case (Material) 3 2.6 3
Crystal 3 2.7

Strap 328

17
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4512 quality conformance inspection, radiological shall be in accordance with
Tabis II.

TABLE II. Conformance Inspection. Radiological.

USE LEVEL S-4 0F TABLE I WITH SAMFLING PLAN TABLE II-A, MIL-STD-105
,

Watch Lot sizes for inspection of installed gaseous tritium filled glass
^

vials of completed watches, hour hands, minute hands, or second hands shall be not '

less than 500. The acceptance number for glass vials shall be "0", regardless of
lot size. -

CHARACTERISTICS REQUIREMENT TEST

MAJOR: AQL (see 6 3)
.

.

101. Contamination 3 3 12 1 47231
102. Diffusion 3 3 12.3 4 7.2 3 2

4533 Quality conformance inspection, materials and design. Quality
i conformance inspection, materials and design shall be in accordance with Table
; III.

| TABLE III. Conformance Inspection. Materials and Design.'

USE LEVEL II 0F TABLE I WITH SAMPLING PLAN TABLE II-A, MIL-STD-105
.

CHARACTERISTICS REQUIREMENT TEST

MAJOR: AQL (see 6 3) Type 1-5 Type 1-5
I

107. Case 326 4.7 6 |
.

108. Crystal 327 4 7.7 |
t 109. Dark viewing 339 .4.7 10 I'

110. Movement design 32324 49

MINOR: AQL (see 6 3)
'

201. Dial 325 4 7.4
202. Hands 3.2 5 4.'7 5 )

i 203. Case bara 3265 4.7.6 5 '

i 204. Case finish 3 2 6.4 4.7.6 2 I205. Crown 324 4 7.8 !2 06 . Identification 3262 4.7 17
marking

207. Workmanship 34 4.7.18
208. Operating Instructions 36 53 1

18
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4534 Qualification conformance inspection, performance. Quality conformance '

inspection, performance testing shall be in accordance with. Table IV.

TABLE IV. Conformance inspection. Performance.
,

CHARACIERISTIC
REQUIREMENTS TEST

*

,

MAJOR: AQL (see 6 3) Type 1-2 Type 3-5 Type 1-2 Type 3-5
-

GROUP A
j

*
' i110. Mainspring 3 2 3.2 2 4.37 1$ '

111. Winding torque 3.3 7 4712
,

112. Magnetisa 338 4 7 21113. Hairspring Magnetism 3 2 3.2 3 4 7 16114. Setting 3 3 6'.1 3362 4.7 13 4 .7 13115. Synchronisation 3 3e5 3.3 5 4 7 14 4 7 14116. Isochronism 3 3 10 4 7.20
GROUP 5

,

117. Vibration 331 4.7 22
i 118. Shock * 3 3.2 4 7.23'119. Storage 333 4 7.24120. Wster resistance 334 4.7 25121. Accuracy 3 3 11 4719122. Power 3 2.3 4 2 4733

,.

USE Level II of Table I with sampling plan Table IIA, MIL-STD-105.

Examinations 110 through 115 inclusive shall be completed prior to conducting117 through 122. Examination 117 through 120 shall be performod prior to 121. ,

'

4535 Qualification testing. Qualification testing shall be in accordance withTable V.

TABLE V. Qualification.
.

CHARACTERISTIC REQUIREMENTS TEST

123. Long tera accuracy 3 3 13 4.7 26124. Contamination, long ters 3 3 12 2 4.7 17 '

125. Movement design 3 2 3.2 4 4.9 '

19
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*

4536 Noncompliance. If a sample fails to pass Table II inspection, the,

I sanufacturer shall notify the qualifying activity and the cognizant inspection
activity of such failure and take corrective action on the materials or processes,
or both, and on all units of product which can be corrected and which are
considered subject to the same failure. Acceptance and shipment of the product
shall be discontinued until corrective action, acceptable to the qualifying
activity has been taken. After the corrective action has been taken, Table II
inspection shall be repeated on additional sample units (all tests and
examinations, or the test which the original sample. failed, at the option of thei

I qualifying activity) . Table IV, Groups A and B inspections may be reinstituted;
however, final acceptance and shipment shall be withheld until the Table II -

inspection has shown that the corrective action was successful. In the event of
f ailure af ter reinspection, information concerning the failure shall be furnished
to the cognizant inspection activity and the qualifying activity.

4537 Packaging and marking inspection. Examination and tests for packagiag,
'

packing, and marking shall be in accordance with Section 5 and PPP-T-360.
i

4538 Disposition of nonconforming product. Rejected lots shall be screened
for all defective characteristics. Removal or correction of defective units and
resubmittance of rejected lots shall be in accordauce with " Acceptance and
Rejection" as specified in MIL-STD-105.

*
,

46 Inspection equipment and facilities. The contractor shall insure that test
and inspection f acilities of suf ficient accuracy, quality and quantity are
established and maintained in accordance with MIL-I-45607 to permit performance of
required inspections. The Government reserves the right to use the test equipment
for its own independent inspections to the extent that such use will not unduly
interfere with the contractor's delivery schedule.

,

461 Accuracy. Accuracy of the watch shall be determined by a mechaniesi,,

electric, or electronic time sensuring instrument having an accuracy of +2 seconds
per day for testing the mechanical watch and +.025 seconds per day for testing the

: quarts watch as determined by a primary time standard.
'

462 Contractor provided inspection equipment. The contractor shall provide
inspection equipment compatible with the " Test Methods and Procedures" specified
in 4.7 of this specification.

4

1
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463 Diffusion test - accuracy and procedures. The manufacturer analysis of
tritius content in the diffusion test shall be made with a liquid scintillation

The systes calibration shall be established using quenched standards.counter.

Total system plus standards errors in the standardisation shall not be in excessof +5 percent. Efficiencies of the unknown samples shall be established by the
channels-ratio method, the external chanasis-ration method, or the "R* numbernothod of quench compensation. Counting tino shall be established as such that at
the test limits, the error (1 standard deviation) shall not be greater than 15

The scintillation solution shall be an acceptable water soluble liquidpercent.

scintillation cocktail. The counting bottles shall be a low potassium liguid
scintillation borosilicate glass bottle or polyethylene liquid scintillation vial.
When polyethylene scintillation vials are used, a set of quench standards
traceable to the NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGT shall be made up
in the polyethylene vials to determine efficiency. If the quench standards are in
glass bottles, a correction factor shall be determined so that the correct results
will be obtained from samples in polyethylene scintillation vials.

47 Test methods and procedures. Unless otherwise specified hereia, the teste
shall be performed at 60 F (L5 6 C) to 90 F (32 2 C), at barometric pressure of 28
to 31 inches of mercury and maximum relative humidity of 80 percent.

. .

4.7 1 Mate'rinis and protective finishes. Compliance of materials and protective
finishes to the requirements of 3 2 6, 3 2 7 and 3 2 8 shall be certified as setforth in 4 5 3 1. In addition, a visual inspection of component parts and
assemblies shall be made to determine compliance with 3 2. Where defects or
inferior quality is evident and the Government deems a asterial analysis
necessary, the contractor will be requested to submit samples or specimens to the
contracting officer for analysis and approval.

4 7.2 Luminous components.

4 7.2 1 certification.
of 3 2 1 1. Glass vials shall be certified to meet th'e requirements

4.7.2 2 visual. Assembled vials shall be inspected for compliance with 3 41.
4.7 2 3 Eadiological.

21
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4 7.2 3 1 Contamination. A piece of Whatman-50 filter paper, or equivalent,
moistened with deionised or distilled water shall be used to wipe the watches.'

All exterior surfaces of the completed watch shall be thoroughly wiped with the
filter paper. The amount of tritium contamination on the filter paper shall be
determined by using a liquid scintillation counting technique. The paper shall be
placed in the liquid scintillation solution within one minute af ter wiping the
watch. The liquid scintillation counting system shall have sufficietat sensitivity
to detect a lower. limit of detection of 10 picoeuries or less of tritium with a 95
percent confidence limit. This test shall be performed by the contractor. The
contractor shall furnish, filter paper, solution, and bottles. The scintillation
solution shall be as specified in 4 6 3. The bottles shall be as specified in.

4 6 3. The test solution in the bottle with the used filter paper inside shall be.

identified with the sample watch it represents by the use of a waterproof marking
system on the bottle. The five watches (see 4.8), and their corresponding

,

I

contamination wipes shall be forwarded to the Government (see 6 7), for liquid
scintillation counting. Disintegration rate of more than 250 dpa per watch shall I

constitute failure of this test.
|

4.7.2 3 2 Diffusion and water leakage. Completed watches with all the luminous
sources installed shall be submerged in, a measured voluee of distilled or
deionized water, equal to approximately 10 times the volume of the watch, for 24
hones at 7313 degrees fahrenheit (2315 degrees celsius). Watches shall be removed,

from the water. This is the test procedure for tritium diffusion, and if the
|

;

1 radioactive content of the water exceeds 50 nanocuries/ day, it shall constitute !j failure of the test. The watches also shall be examined for water leakage, and if i
{ there is water in the crystal bowl at the completion of the test, it shall , !

constitute failure of the water resistance test. Failure of watches of either of
'

. these tests shall be cause for refusal by the Government to continue acceptance of'

the production watches until evidence has been provided by the contractor that
I corrective action haa been taken to eliminate the deficiencies. Diffusion testing

shall not be conducted until at least 30 days af car vial manufacture.

4.73 Design and construction - movement. Movement identity and design and
construction, (stem mound and stes set) shall be determined' prior to qualification
testing for compliance with 3 2 3

4 7.3 1 Type 1 Jewel bearings. One percent of the vecches under contract, but
not less than three watches, shall be examined to insure the watch contains the
appropriate number of jewels placed at the most critical friction points, and are
in compliance with 3 2.3 3 3.

'

4732 Type 1 and 2 Regula tor . The regulator setting shall be checked af ter
meeting the accuracy requirement of 3 311, to determine compliance with
32334.

1

1
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l) 4 7.3 3 _ Type 3 thru 5 * Module pownr drain tests. .The module shall be tested to )!

insure that the current drain allows an operating life as specified in 3 2 3.4 2.
The module shall be measured with a current meter to determine the tisekeeping j

current drain. To allow sufficient latitude in available power, the capacity of ;

;

the powet cell as seasured in at111aap-hours (ma hours), shall be derated by 20 1

percent to obtain the not power capacity of the power cell. The comparison of )
power drain from the module to the power capacity of the derated power cell shall i

be made to insure ,that a minimus life of 30 months can be obtained from the powercell.: g
.

'
.;

4 7.4 Dial. The dial shall be visually and dimensionally inspected for site of i

markings, legibility and finish in accordance with the respective requirements of
-

3 2 5 and Figure 1. :
'

4.7 5 Ha nd s . . The hour, minute and second hands shall be inspected for style,j length, shape and finish in compliance with 3.2 5 and Figure 2. ,

I 476 Case.
-

"

4761 Case satorial. The material. (plastic or corrosion resistant steel) shall
,

be certified as specified in 4 5 31 to determine compliance with 3 2 6 3.
i

4 7.6 2 Case finish. The plastic case shall be visually color matched to t
~ +

determine cospliance with the color chip number per FED-STD-595 as specified in
3264. Stainless steel cases shall be visually examined for a dull ;

nonreflecting finish as specified in 3 2 6 4.
.

i
,

,
4 7.6 3 Type 2 Case.

The case shall be inspected visually and dimensionally to
determine conformance to Figure 3 or acceptability to the Qualifying Activity. A iphysical test shall be applied where case parts are not capable of being removed
to determine conformance to 3 2 61 1. The physical test shall consist of
applying a force, or prying under normal pressure (equivalent of 8 to 10 pounds

,

'

direct force) in such a manner that no marking or scarring of the case end casefinish shall result.

4764 Type 3 thru 5 Case. The case shall be inspected visually and
dimensionally to determine conformance to 3 2.612 and 3 2 6 4. .

The plastic case [shall be visually color matched to determine compliance with the color chip number '

and Federal Standard specified in 3 2 6.4. Stainless steel cases shall be '

visually examined for a dull nonreflecting finish as 'specified in 3 2 6.4.

4 7.6 5 _ Case har tes t . With the watch in a secured position and the '

strap held in a position that will not exert pressure on the buckle or the keeper.
of the strap, a pulling force of L5+1/2 pounds shall be applied to aach ,

case / spring bar via the strap without the case / spring bar permanently bending,
loosening or cau61ng damage to the case / spring bar or case assembly.

23
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477 Crystal. Crystais shall to azamined before and af ter assembly to the case
and af ter the storage temperature test of 4.7.24, to determins compliance with

-3 2 7. Certification of the material shall be in conformance with 4 5 31..

4 7.7 1 Mineral glass crystal strength test. Af ter assembly to the case, the'
case assembly including crystal shall be placed flat, crystal up, on a rubber
sheet (0 5 as or 0 02 inch thickness) placed on a horisontal, rigid nonresilient,

1metal surface. A solid steel sphere weighing 0 56 + 0.05 ounces (15.711.4 grams)
approximately 5/8 inch or 159 es diameter) shall then be freely dropped so as to
fall 12 inches (30.48 cm) before striking the crystal. Any visible damage to the
erw-tal shall be cause for rejection. -

4.;.8. Crown. The crown shall be visibly examined and dimensionally checked for
conformance with Figure 3 or acceptability by the Qualifying activity.
4 7 9. Scrap. The strap shall be accepted by certification (see 4 5.-31) to

|insure compliance with 3 2.8.
'

4.7 10 Dark v'rwing. A dark room' shall be utilised to represent total i

darkness when conducting the visual examination under the conditione and distance
'

specified in 3 3 9 to determine compliance therewith. ' Watches shall be in the
dark room for at least eight hours prior to conducting examinations.

iIndividual (s) performing test shall be acclimated to the dark room a minimum of 20
|ainutes prior to conduct of test. This test shall be' performed no sooner than '

sixty days after vial installation.

14 7.11 Winding test. Type 1 and 2. The winding operation shall be smooth without
excessive torque. Continuous winding shall not adversely affect the timekeeping
qualities of the watch.

,

4.7 12. Winding torque. Type 1 and 2. The winding torque will be applied and
measured with a torque gauge. When the watch is fully wound, the maximum torqde
specified in 3 3 7 shall be applied without any damaging effect to the watch.

4 7 13. Setting. A standard type pull gauge with appropriate adapter shall be 1

utilized to apply the direct. force (pull) specified-in 3 3 6. The crown shall not-
be damaged or separated from the movement when the direct fo' ce (pull) is applied.

_

,

r
_|

4 7 13 1 Hour-minute setting. Six settings shall be made in 2-hour increments to Iinsure compliance with 3 3 61 and 3 3 6 2

4.7 13 2 Second hand stop mechanism. The second setting mechanism shall be'
~

activated- for at .least five dif ferent settings, to insure that a precise stop and
start action-can be obtained without adverse ef fect on the hands or movement, in -accordance with 3 2 3 3. |

|

|
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4 7.14 Band synchroniza' tion. The watch shall be examined to deterairee
conformance with 3 3 5. The setting mechanism cha11 be activated and readings
taken when the minute hand is at "12" and the hour hand is at the 3, 6, 9 and 12

,

'

hour respectively, to determine compliance with 3 3 5.

4.7 15 Mainspring, Type 1 and 2. With the watch fully wound, it shall be >

examined for continuous running, without rewinding, for the minimum time specified |in 3 2 3.2 2. .

.

4.7 16 Hairspring ~and balance wheel assembly. Type 1 and 2. The hairspring and
'

,

balance wheel unit shall be considered acceptable for compliance with 3 2 3 2 3 if. -

the watch is capable of meeting the requiraments of 3 311.
,

i

4 7 17 Identification marking. All numbers and lettering shall be visually
inspected for correctness, legibility, and application in accordance with 3 2 6 2.
Inspection for permanent marking shall insure that acceptable processes have been
applied such as castings, moldings, steel stamp, acid, etching,' or engraving.

4.7 18 Workmanship. Quality of workmanship in conjunction with best industry~

practices shall be inspected by visual and tactile means at the discretion of the
Government during in-process and on the complete watch to insure that watches are:

cootinually produced in accordance with 3 4.
.

; 4.7 19 Accurac y. During the conditioning period, the running matches shall be
subjected to the test temperature for at least 4 hours prior co the test. Daily !

rates (see 6 5 5), shall be recorded for a period of three days in'sach position
. and the mean daily rate (see 6 5 6), determined therefrom. The watches shall be

rejected if the mean daily rate (see 6 5 6), exceeds the requirements of 3 311.
The Type 1 and 2 watches shall be wound at the beginning of each test and each 24=

- 1

hours thereaf ter for the duration of the tests. The mean daily rate shall be
determined by means of a master time source ao specified in 4 61.

! 4.7 20. Isochronism. This test shall be conducted con' urrently with 4.719.c
4

4 7 20 1 Type 1. This test shall vary from that in 4 719 in that the error
i shall be determined at 6-hour intervals. The difference sof error recorded between1 each 6-hour period shall not exceed 5 seconds.
:

! 4 7 20 2 Type 2. In the position and at the temperature specified in 3 310, the
watch shall be fully wound and operated for four hours. The watch shall again be -
fully. wound and' the rate recorded while fully wound and af ter four hours of-

Soperation. The rates ehall again be recorded at the 20 and 24th hour. The
| dif ference in uniformity of rate ~ between the four-hour periods shall not exceed 10
} seconds.

.

4
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4 7 21 Magnecies.
A magnetic field shall be generated electrically utilising

standard test equipment capable of developing the magnetic intensity (in Gauss)within the limits specified in 3 3 8.
into the energized field with the stes parallel to the direction of the field.With the vetch running, it shall be placed
The field shall be on for three seconds and off for three seconds. <

shall be repeated ten times. This cycle' -
Upon completion and removal from the field

watch shall be rated by a precision type rate recorder having an accuracy, asthe
specified in 4 6.1 to determine compliance with 3 3 8.
4.7.22 yibration.
follows: The watch shall be vibrated in accordance with 3 31 as

20 minutes with vibration perpendicular to dial.
20 minutes with vibration in plane of dial and in direction from 12 to 6.
20 minutes with vibration in plane of dial and in direction from 9 to 3.

4.7 23 Shock.
centimeters (19.7- inches), uncontrolled, onto vinyl tile (3 mm or 1/8 icchWhile running, the watch shall be dropped from the height of 50'
thickness) affixed to a concrete block.
shall be running and be subjected to a visual and tactile examination inAt the conclusion of this test the watch
compliance with 3 3 2 for any crystal damage or other loose, missing, and damagedparts.

Af ter passing this examination the watch shalle then- be subjected to thetest in 4.7 24.

4.7.24 Storage. .

temperatures and time in the following order:In compliance with 3 3 3, subject the watches to ambient|
' '

i

Store at -50 degrees +2 degrees F (-45 degrees + 1.1 degrees C) for 24- hours. l

Store at room temperature (60 degrees to 90 degrees F (15 5 to 32 2 degrees C)!for 24 hours.; '

I
!

relative humidity for 24 hours. Store at 140 degrees +2(60 degrees +1 1 degree C) with at least 50 percenti;

|: Store at room temperature for 24 hours.

for physical defects or damage.Af ter exposure to each extrees temperature, the watch shall be examined
damage of watch, or imperfections of crystal.There shall be no evidence of physical defects,

;

; Af ter passing this test the watchshall be subjected to and shall meet the requirements of 3 311.!-
!

NOTE:

changes in the watch may be gradual to avoid thermal shock. Type 1 and 2. watches shall not be run during storage tests.1 Temperature-
i

I

shall have the battery in the watch. Type 3 to 5 watches
['

,

j |-

.

1
.
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4 7.25 Water resistance. In coepliance with 3 3.4 the watch shall be tested for
waterproofness by immersing it completely for at least five minutes in distilled '
water containing a wetting agent of approximately 1% by weight at room temperature;
and staospheric pressure of 15 pounds per square inch (1 atmosphere) for five

| sinutes.
For an additional five minutes the watch shall be immersed under a

pressure of 44 pounds per square inch (3 atmospheres).
!

The watch interior shall then be inspected for moisture by placing on a
~

heating element at 105 F (40 6 C) for five minutes, then placing several drops of
70 F (21 C) water on the center of the crystal. Any visible condensated water
(fogging) on the inside of the crystal. constitutes failure of this test.

4.7.26 Long term securacy (qualification only) . The test shall only be
conducted on watches submitted in conformance with 4 3 to determine compliancewith 3.3 13. Each watch shall have met all other. qualification requirements and
tests herein prior to being subjected to the long term accuracy test. The test
shall be conducted at 75 degrees F +3 degrees F (23.9 degrees C + 17 degrees C)
for a total running time of 90 days, half of which time shall have been in a dial-
up and half in a crown-down position, alternated'st se'ven (7) day intervals. In
consideration of the normal work week of testing personnel, testing need. not becontinuous. The watches shall be wound ' daily an shall be alternated and tested as'

specified in 3.313 to obtain approximately half the operating ti'as (45 days) in ,

each position. Compliance with long term accuracy specified in 3.313 sha:1 be
,

determined by using a master time source accurate to within +.025 seconds a day,
|

to record the average mean daily rate (see 6 5 6) for compliance with 3 3.13.
i

Themaan daily rate (see 6 5 6) for any " individual" watch tested shall meet the
| accuracy specified in 3 313 for mean daily rate.

.

I

4 7 27 Contamination, long ters (qualification only) . Ten watches, packaged in
,

| accordance with 512 and held in storage for a period of no,c less than 90 days,_| shall be subjected to the test in 4 7 2 31, shall pass the requirement stated in
| 3 3 12 2.
|

|

48 Surveillance testing. Five watches randomly selected from production lot
, quantities not

(see 6 7) for testing in accordance with.4 7 2 3.1 and 4 7.2 3 2.to exceed 1000 units, shall be forwarded to the Qualifying activity|
These fivej

watches shall not have been previously selected from any sample, nor. shall they be
!washed or cleaned. Failure of any of the five watches shall be cause for refusal l

of the Government to continue acceptance of production' watches unti1~ evidence has
'been provided by the manufacturer that corrective action has been taken to ;

eliminate the deficiences. - Failure to notify the Government of corrective action .

'

within 30 days of having been notified of failure of a surveillance sample shall
be cause for removal from the Qualified Products List. Watches submitted for j

:

surveillance testing shall not be returned to the manufacturer, but shell be
retained by the= Qualifying activity (6.7) for historical audit and record keeping

i

pur poses .
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49 t@vement design inspection. Manufacturer data on movement design shall be
forwarded to the Government activity identified in 6 8

J

5. PACKAGING.

l
51 Pac kaging . Packaging shall be level A or C, as specified (6 2).

l

5.1 1 Level A.
|

5 1 1 1 Unit packaging. Each wrist watch shall be wrapped in neutral tissue
paper. The wrist strap shall be wrapped around the watch and cushioned to prevent

,

damage to the instrument. Type 3 watch shall have the stem maintained in the '

setting position (battery disconnected) by a removable spacer or shis while in the
pac kage . Each watch, wrapped and cushioned shall be packaged in a1 paperboard box
conforming to PPP-B-676 or PPP-B-566. The bax shall be closed as specified in the
appendix to the applicable box specification.

5112 Intermediate packaging. Ten unit packages of wrist watches shall be
intermediately packaged in a fiberboard box conforming to PPP-B-636, class
domestic.

<

'1
512 Level C. Wrist watches shall be packaged to afford adequate _ protection I
against damage during shipment from the supply source - to' the first receiving |activity. '

152 , Pac king . Packing shall be level A, B, or C, as specified (6'.2).

521 Level A. The packing shall be in accordance with group 1, Level A of PPP- ~
!T-360.
/

; .1

522 Level B. Six intermediate packages (60 watches) shall be packed in a close,

fitting fiberboard box conforming to PPP-B-636, class weather-resistant. Closure,

'

of the fiberboard box shall be in accordance with the appendix of PPP-B-636.
4

523 Level C. Wrist watches in quantities as specified (6 2), packaged as i
i specified in 512, shall be packed in containers to assure carrier acceptance and |

safe arrival at destination in compliance with Uniform Freight Classification
|j- Rules or National Motor Freight Classification Rules.
i

53 operating Instructions. . operating instructions shall be included in each
! unit package as specified in 3 6.

;

,
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531 Disposal instructions Type 2 thru 5. Disposal instructions shall be i

included in each unit package, printed on 20 pound white sulphite paper, four
inches by 1-1/2 inches. This may be included as part of the operating
instructions. The instruction shall be as follows:

I
DO NOT ATTEMFr TO REPAIR UNSERVICEABLE WATCHES .

,

5 4' Marking. In addition to the marking requirements specified in PPP-T-360, the ;
unit package, intermediate package, and shipping container shall be marked with 1

the date of acceptance by the Government.
.

541 Radioactive marking. Radioactive marking and labeling shall be as
yspecified in MIL-STD-129, except as follows: '

'

l
Marking for unit and intermediate packages shall include the lot number.. I

a.
.

b. The unit and intermediate packages shall be marked with radioa'ctive
symbol, the isotope, and activity present in mil 11 curies.- Abbreviations may be
used for the isotope, H , and mil 11 curies, act.

1
3 i

6. NOTES.
. .

'(THIS SECTION CONTAINS INFORMATION OF A GENERAL OR EXPLANATORY NATURE THAT MAY l
BE HELPFUL BUT IS NOT MANDATORY.)

61 Intended use. The intended use, available maintenance and storage of the4

j watch will determine which type watch is required. The following criteria is a
guide for watch type selection to match user requirements:

Type 1: Long life (5-10 years), maintainable, nonnagnetic, synchronizable,
water resistant, accuracy _+90 seconds per month (18 minutes per year).

Type 2. Short life (2 years), nonnaintainable, anti-sagnetic, veter
; resistant, accuracy _+90 seconds per month (18 minutes per year).

Type 3-5: Short life (2 years), nonnaintainable, battery powered, anti-
magnetic, water resistant, accuracy +21 seconds per month (4 minutes per year) .

i

62 Ordering data. Procurement docueents should specify the following:
.

'

a. Title, number, and date of this specification
d

b. Selection of applicable levels of packaging and packing'

i c. Applicable Part Identifying Number

29
'
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d. List of serial numbers to be assigned, Type 1 only (see 3 5).

Quantities required-in level C packing (5 2 3).e.

f. Warrantyt Notwithstanding inspection and acceptance by the Government
of supplies furnished under this contract, or any condition of this contract
concerning the conclusiveness thereof, the contractor warrants that for two years
all watches furnished under this contract will be free of defects in design-
saterial or workmanship and will conform with all requirements of this contract
(in conformance with FAR clause 52 246-17). ;

3 Applicable AQLs (see 6 3).

621 Material safety data sheet. Since the specification describes a product '

which contains a hazardous (radioactive) asterial, a Material Safety Data Sheet
shall be prepared in accordance with FED-STD-313. One copy shall be submitted to
the contracting of ficer, address as .specified (6 2). In addition, a copy shall be
provided to the Military Service or Federal department / agency address in 20 5 of
FED-STD-313, of each service or agency that purchased the ites.

622 Disposal of radioactive vaste. Contractor generated ' radioactive vasta must
be disposed of in accordance with federal and state regulations. The provisionsof AR 700-64 apply. '

'

63 Acceptable quality level ( AQL) . The AQL applicable to Tables II through IVis 1 0 (percent defective).
.

64 Acquisition strategy, recommended for quarts analog watches. Establish a
multiyear contract with delivery of small quantities of 100 units or less within ,

'

30 dayn and_ large quantities of 100 to.1,000 units within 45 to 60 dayc.
.

This
will reduce high temperature storage time and stocking cost for a noneritical
ites.,

; NOTE: A typical 30 month battery used in a quarts analog watch stored at 120 .|
degrees Fahrenheit would affect a loss of approximately 10% of its capacity in 30i days reducing the battery runable life to six months.

,

j 65 Definitions of terms used.
!

6 5.1 _ Accuracy error notation. Where algebraic signe are used to denote the i

direction of timekeeping accuracy error, the plus (+) sign represents " fast" and''

the minus (-) sign " slow."

652 Error. Algebraic time difference in seconds between the watch being tested
.

'

| and the master timepiece.

'
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653 Starting error. Error at start of test period. '

! 654 Rate. Difference between the starting error and error at the end of a
t given time interval.

t

655 Daily rate. Rate in a 24 hour period. The term " daily race" is used
synonymously with the term " daily error" and " daily accuracy."

| 656 Mean daily rate. Mean daily rate is the arithmetic average of individual
daily rates (daily errors) with proper regard to algebraic signs in the summation.
Unless otherVise specified, 'the mean daily rate shall be for three consecutive '

,

days operation.

|

657 Average mean daily rate. This-term is used te denote the average of the
mean daily rates of two or more timepieces with each individual rate being
considered as algebraically positive (+) in the computation.

The s'litary part number shall consist of66 Part or Identifying Number (PIN). '

i,

the designator "N", the basic specification number, the dash number assigned to
the type of number of the watch (see 1.2), case color symbol (see 12 and 3 2 6 4)
and strap color symbol (see 12 and 3 2 8).

.M. 46374 _1 M R
.- ,c

| Military General Type Case Scrap
Designator Specification Number Color Color,

; Number (See (See 1 2 (See 1 2
1 2) and 3 2 6.4) -and 3 2 8)

:

67 Qualification. With respect to products requiring qualifications, awards,

! will be made only for such products as have, prior to the' time set for opening .of |
! bids, been tested and approved for inclusion on the applicable Qualified Producta !

! List whether or not such products have actually been so listed by that date. The
; attention of the suppliers is called to th,is requirement, and are urged'to arrange
j to have the products that they propose to offer to the Federal Government, tested

4' for qualification, in order that they may be eligible to be awarded contracts or
i

; orders for the products covered by this specification. The activity responsible- j
! for the qualified products list is the U.S. Army Armament, Research, Development
! and Engineering Center, ATTN: SMCAR-BAC-S, Picatinny Arsenal, New Jersey |
} 07806-5000. Information pertaining to qualification of products may-be obtained i

from that activity.

!
a i

i |
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; 68 Movement design review. Drawings, specifications and associated data, in
|l

conformance to 3 2 3.2.4, must be forwarded to the following:

William Langer Plant
Rolla, North. Dakota 58367

| 681 Jewel bearings. Jewel bearings for Type I and II watches are subject to . |
'

| . the provisions of FAR Clauses 52.208-l'and 52 208-2.
I

! 69 Subject term (key word) listing.

Analog Watch .

Aviation Watch, Wrist
Chronograph, Wrist
Chronometer, Wrist l

Electronic Watch, Wrist
Jewel Bearings
Luminous Vials ,

Quarts Movement
Scintillation counter
Tritium

Cus todian'

Army - AR Preparing activity:
Army - AR'

Navy - SH
Air Force -99 . Project No. 6645-0397

<

Review activities:
Air Force - 82
DLA - GS, '

( User activity:- t
'

| Navy - HC !

i i
iCivil Agencies Coordinating Activities:
{GSA - PSS
>

!

i.
1i

'.
,
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b STANDARDlZATION DOCUMENT IMPROVEMENT PROPOSAL *
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