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Application for a License to the Nuclear Regulatory Commisajon
for the Transfer of Compasses Containing Tritium
by Marsthon Watch Company Ltd.

PART 32:answere to sections pertinent to application

82.22

(a)(1) Marathon Watch Company Ltd. ls applying for a license
to transfer compasses contalning tritium.

(2)(1) This product is described as a lensmatic compass to be
used for U.S. Army Support Troop Commend. The design of
this specific compase la 28 years old. Enclosed please
find construction specifications of the compass.

(11) The type of byproduct material in each unit {e tritium
activeted, luminous compound: a high specific tritium
labelled polymer coated on zine sulphide.

Quantity: 0.2 gr. for each unit.

(111) Chemical form of the byproduct material is tritium. The
useful life of product is 3-4 vears (half life):;
no changes In chemical or physical form will occur
during the useful life of the product. Physical form is
as in (1),

(lv) The tritium will be encesed In glass vials, therefore
there will be no solubllity in water and bodily fluids.

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

(vl) Meximum external radiation levels at 6 and 26 cm are
both messured a2 O (none) as measured by geiger
counter,

(vil) The degree of access to human beings to the product
during normal handling 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 @xpected to be
distributed In the product annually

(Ix) The expected useful life of the product (compase) is
3-4 yoars (half 1ife),

(X) The proposed method of marking each unit with
appropriate identification 18 outlined in the compass

epecifications. Markings will be engraved on the back
of each compass.




(x1) Procedures for prototype testing of the product to
demonstrate the effectiveness of the containmeny,
shellding, and other safety features under both normsl
and severe conditions of handling, storage, use, and
disposal of the product will be under Radiological
quality assurance

(xi1, Results of prototype testing, estimated radiation

xii4, doses and dose commitments relevant to safety

and xiv) criteria In 82.28 and a determination that the
probabilities with respect to the doses referred to In
82.28(d) meet that criteria are met by Marathon by
usage of Radiological Quality Assurance Tests per
MIL-C~10436L. This military spec outlines procedures
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 analysie 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 Commlission will be
glven as required.

82.28

(a) The compass ls designed and manufactured in accordance
to specifications that contain MIL-C~10436L and
therefore will not exceed the dose to the appropriate
organ as specified 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 et & military packing house. The dose will
not exceed as per table of organ doses in collumn II of
the table in 32.24.




(e)

(d)

It 18 unlikely that there will be a signifigant

reduction In the effectiveness of the ccntalnment,
shellding, 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-9858A.

In use and disposal of a single unit, or in handling and
storage of the quantities of exempt units likely tc
accumulate in one location during marketing,
distribution, Installation, and servicing of the

product, the probabllity is low that the contalnment,
shellding, or other safety features of the product would
fail under suc cicumstances that a person would receive
an external radiation dose or committment in excess of
the dose to the appropriate organ as specified in Column
III of the table In 32.24, and the probabllity 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.
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CERYIFICATE OF PROT OTYPE TESTING

ZELLER TRITIUM PAINT BATCH 07789 - REGISTERED US NRC No. Ps362

This 18 to certify that the tritium ectivated luminous paint of production batch
07/89 has been subjected to the Prototype testing required under section 32,

14 (11), 10 CFR 32, of the United States NRC Regulatfons and 1n accordance with
the EXEA and JAEA Standards,

4) 5 Dfals coated with Zeller Paint containing 550 mi11icuries per gram have
been attached to the horizonta) vibrating table of our FRAJA vibrating machine
;yso Vs $pcr:t1ng for one hour at o vibrating of 27 cycles per second and
scceleration,

Al components have shown no flaking or chipping of paint

b) The dials and hands subjected to the vibrating and bending tests as
descridbed under a) have been totally tfmmersed 1n disti1led water at room
temperature for 24 hours. The andlysis of test water for (ts radioactive
material content by means of Viquid Scintillation System Nuclear Chicago
Model 4534 showed the following results:

Set No. millicuries of microcuries of ercent of
di1als ¥ hands tritium eppiied Eritium In water Erl!!un Tn water

1 1.80 1.23 0.08

¢ 1.98 1.47 . 0.07

3 2.83 1.98 0.07

§ 3.55 2N 0.08

$ 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 r
end 1t meets the test requirements stated in Sectfon 42, 14, titVe 10, code

of Federa) Regulations, part 32.

CH-9053 Teufen, 15t July, 1989/ee
RADIUM~CHEMIE LTD,




~

3

L
("
¥

e
\ ".'6

19090711

Leushiarden

Einige kristaliing Verdindungen, wie
& B 2inksulfide, hadbsn e Fhhig:
kelt, Strahlunguenergle aulzunshmen
und wieder als sichibares Lioht tv
emittisren. Im Qepentatr ru phoe-
phorestisrenden, [naktiver Leucht.
pigmenien, dle rach Anregung mRt
Licht ainensbnshmendenNeohisucht-
ookl Lositzon, oder flucresciersnden
Pigmeniea le UVsLicht Insichibares
Ucht umwande'a, besitzan radioake
tve  Levchipigmentie einen Dauere
levohiellont,

Ole In gor Vargangennsit hauptsche
lich verwendaten Energlutrliger waren
dle lsctopen Radium-226 und sphter
Promellum-147.  Leuchifarben mit
‘pm gkitviert sishen welterhin In
slien Melligkelts: und Farbstufen zur
VerlOgung.

Mit  zunshmenden strahlenhypleni-
schen Antorderungen sind obige lsos
lopen durch Trhiilum akivierie Leucht.
pigmente verdringt worden, deren
sohr schwach lonislerende B-Stran-
lung durch Bruchtelle von Millimeter
irgend sines Materiale volistindip
absorblent wird,

Kohlonsloll 14 axiivierte Leuchiplge
mente gelangen aus prelslichen Qrin-
don nur dort sum Einssiz, wo spe-
giell hohe Anlordervngen an Hellige
keltssiabilitdt gelordert werden. 8le
dlansn besond s Tur Herstaliung von
CARBOLUM Slandsrdlichiquelien.

Tedtlum-Leuchiiarben

sind aktivierte Zlnksullid- oder Zink-
slilkstpuiver mit siner mittierer K-
staligrésse von 20,. Dle Eigenfarben
sind gefdlich biw. welss, mil elnem
Emisslonamaximum von §20 nm, 10r
wolohes ¢as manachiiche Auge eine
maximale Empiindlichkelt besiizt. Zur
Daueranreguny sind dle Leuchiplg-
menle mit Spuren einer schwerlde-
lichen, trtierten Polymerschicht von
hoher spetitischer Aktivitht Oberzo-
gon. D1s balgeiOgte Menge Tritlum lot
sustchiaggebend (0r die Helligkeit
(Tab. 1}, Die visuelle Erkonnbarkelt
siner Leuchimarkierung ist zudem
von der Flache und B8chichidicke
(AbD. £), sowie der Adieseentiernung
sbhingig.

Dle Helligkelt kiing! bel Leuohtiarben
ln Pulver schneller adb als In suige-
vagsnem Zusisnd, d.h. mit Binde-
mhttel vermisoht (Abb. 3). Die Pig-
mante haben im gelblichen Netur-
tarbion dia deste Leuohikraf jedes
aushizliohe Einfirben hat einen eni
sprechenddn Veriusl an Helligkelt zur

4. folge und erlordent deshalt (0r giok

b
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Matidres Luminescenies
Quesigques ocomposés oristaliing, par
exemple les sutivies de gine, ont la
capaciibé d'abrorber 66 I'énergle de
tayonnement ot de rémaetire ensuite
sous forme de lumibre visidle. Con-
tzalrement aux pigments luminesoents
Inactifs qui ont un stist phosphores
oonl aprés excitation par la lumibre,
ov les poudres organiques fuores-
centes Qul transforment de \a lumibre
ultra-viotelie on lumibre wialble, lep
matlbres radioluminescentes montrem
un effet luminsscent permanent.
Les ls0t0pos Radium-220 ot plus terd
lo Prométhlum-147 représentsiont (es
portours d'dnargle uillisée les plue
{réquammaent dans lo pased. Lee Mo
Libres luminesoenies ayv 'YPm som
toujours disponidies dans ¢ifférents
dogrés de luminanoe et ooulsurs.
Les parambires de radioprotection
élant devenus de plus en phus rigov.
roux, 'lsctope Trithum o 010 Intrpdult
comme ROUVEAU Produil powr la fabrk
ckllon de matibrss uminescentes. La
radlation lontsants béta trés falble du
Tritlum peut 8tre adsordée faclioment
par une fraclion d'un millimétre d'un
matériel queloonque.
Oes matidros luminsscentes activées
su oarbone-14 sonl égatemant & die
sitlon, Cellassdl offrent une exosk
onte sladiiné Ge tuminance mals
oltes sont trds colteuses. Lee pig~
menis su “C sont ulllisés couram-
ment pour 18 production de sources
dlalons lumingscentes CARBOLUM.

Matibres Luminescentes

solivéee au Tritlum

Ced ploments sont composés 99 Anes
poudres de sulfure de ino ou silicate
de zino d'un grain moyen de 20,
solivés au Trilum. Les coulews ne
tureliss sont Jaundires ou blanches
d'une dmigsion maximale de 620 nm,
dont 'oel nu possbde la mallieure
perception. Pour obtenir un effet auto-
luminescents, on enrobe ©es pig-
ments d'une fine peliicule d'un poly-
mére tritié Insoluble d'une aotivité
spécilique Lrde slavée. Le quantilé de
tritlum employse inlivence le degréd
de luminosité (1g. 1). La perception
visuslle d'un marguage luminssoent
dépend également de ia surface gar
nle, de I'épalsseur du dépdt (Ng. )
alnsl que de |a disiance de lecture.
La luminosité des matibres en poudre
diminue plus vils que celle des ma-
tidree posdes dont 1e poudre et mé-
langée aveo la colle (f1p. ). Les pig-
ments de teinte naturelle (Jaundire)
donneid v mellleur rendement lumi-

T™he lsolopas Radlum-288 and eud-
sequently Promethium=147 were the
energy carriers commonly used o
the past. Luminoye pigments domtak
m:? Promethium-14? are etlll eval
(able In diftering Wminave Intensities
and oolovie.

With the requiremants for protection
trom radialion more and

materia!l 1or the mantusoture of selt
luminous plgmenis. The low energy
bels radistion of Tritium can be ad-
sorbed by fractions of @
milimeter of any svallable material.
Carbon-14 activated luminous pig-
ments are alae evallabla, Yhay eler
cxcellent fight stability bl tend to be
coslly, C-14 sre veed
malnly tor the manutaciure of CAR.
BOLUM light standards.

slating of
zine sulphide of Eino slilcate orysisle
with gn sverage grain size of 20p.
The natural colours ate yeliowish of
white with 8 dominant wavelength of
820 am, for which the human eye
has the greatest sensilivity. Traces of
an simost Insolubls tritiated polymer
layer of high specifio sotivity pro=
duces 8 ocontinuous exclation of the
., The amount of tritium e
corporaied determines the brightness
of the lumindus moaterial (119. 1), The
visua! peroeptidlity of any luminous
marking als0 depsnds on the size of
the painted surface, the palnt layer
(19. £) and the viewing disilance.
The brightness of powder compound
decresses more rapidly then that of
applied 1.0. when mixeé¢ with
sultable binders (fig. 8). All pigments
offer the best luminosity in the natu-
ral yeliowish shase: any additional
ooloration causes less light emission
and meore aotivity 0 required to
schieve equs) lumintscence (M. ).
The ory powder br:&hmou o ox-
presasd In milliaposiiibe (masd) or In
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ohe Lichisthrke gine erhbhte Aktivitht
(Tab. €). Oie Pulvernetligheit wird in
Milligpostiid (masb) oder Mikrolam-
ben (L) auvsgedrOckt wnd dle Nb-
chenspariiisoche Lichisibrke 101 Qo
sirichene Farben in Mikiocandela/cm’
(ved/em?). Jede PrOtung von Dauenr
isuchilarben solt bel vollstbndiger
Ounkslhelt und mit an dlese adap-
tisrtom Auvge erioigen. Das Leuchi-
pigment oder bestrichene Objeki st
vorglingig mindestens 20 Minulen vor
jedem Lichteinfuse su schOtzen.
Duroh die 180-Norm 3187 sind Helk
ugkeitastuten, Einibidung und Quall.
taisanforderungun festgelegt.

RADIUM CHEMIE AQ produziert zu-
dem weltere Parde und Leuchtatulen,
die den Antordsrungen dieser Norm
ontaprachen.

Fig 1
Leuchtsilirkeklassen
mClgr masd
Kissse Farbed Pulver
clases  couleurd  poudre
olase colourd  powder
1 1 20
& 20 0
4 «° 1)
4 o5 70
4 10 108
0 "0 170
4 1 3]
3 400 430

Medipro AQ

nescent. Plus une matiére esl 1eintée,
plus 'absorplion de 18 \uminositd esup-
mente ot une quantité d'actviié plus
Importante est nécessalre pour arriver
b s mbme luminance (1ig. 4). On e».
prime s fuminsscence de la poudre
on milllapostib (masb) ou microlam-
bert (uL) ot I'intensité lumineuse spé-
cHlique par unité de masee de povdire
appliqude est exprimés on MiCrocen-
delavom® (yr00/0m*). Tout contrdle ce
malibres et dépdts luminescents doit
8o falre dens 'obscurité compiéte. N
o8t Indlapensable de soustraire le pig-
men. ou l'objet garnl de toute influ-
ence lumineuse pendant sy moins
20 minutes.

La norme 180 3187 oouvre les définl
tions se rapportant aux olasses 00
luminance, 168 coulours o 6 oared-
téristiques de  quallld. RADIUM.
CHEMIE offre épaiement d'aulres
degrés do lumincsité ¢! coulaurs qul
vorrespondent & ootle NOIMe.

ISO - 3157
masd ped/em® ucdlg
Anstrich 80 mg/em?
dépdt 50 mg/em’
deposit 80 mg/om*

40 0.13 X
[ B ) 02 4.0
10 092 0.3
" 0.$ 10
n (X 1"
a0 126 28
[} 2.0 40
100 318 83

Vil oo 4w 20 e

Redium=Chemie z

miorolamberis (L) and ihe surisce
specific luminous in' asity of painied
compound la expressed In micro-
oandelaom® (rod/om®). Any sccurste
visusl Inspeocticn or comparison m.ust
pe oarried oul In pomplete Jarknees
slier the eyes have becoms damk.
sdapied. The uminous powder of
peinieg odject must previously have
been kepl In complete darkness for
ol least 20 minutes to eliminste any
efteots from light activation.

180 Standard 3157 determines the hu»
minous Intensity classes, the colours
and the geners! quality requirements. i
RADIUM-CHEMIE also produces dlher
intenplty olasees 3nd oolours whioh
tully mest the 180 Stanuerd require-
ments.

Classes d'Intensité lumineuse  Classes of iuminous intensity

(10 mash = 1,45

Anmerkung: Im Bedarfefalle kBnnen zuslitziiche Kisssen® und 10 gelistert werden.
Nele: On peut inlrodulre, on cas de bosoln, des classss suppiémentalres ¢ ot 10.
Note: In case of need, supplementary olasses © and 10 may be Intreduced.
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Fig 2
0’0 Bchiohi¢iohs In mMm
Anstrioh P
Relstive HelllgkeNsausdoute- ( ) V8. Schichidicke
¢ “Pulver - s
pa——
Intanalté lumineuse relstive (-i%%) Y8, épalssour du ipM i! a0
= -—7r
deposit
Relst've Luminous Intensity (T;%o_v) V8. thioknsss of deposit M
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Figd
Durchschalitlicher Helligkelloabiah Déclia de Iintenshté luminpuse Luminous decay of applied medium
elner gesizichenen Farbe d'une clasve moyenne sous forme cless compound
mittlsrer Leuchlatirke de posage
2 \
°° - S-<
80 ot : s Ik
() 8 12 1" 24 30 38
Monate mol monthe
Fig 4
Qonormie Fardben Relstive Lichlausbeute Relafiver AkUivititsgehal
Couleurs normafieée IS0 - 3187 Intensité lumineuse relstive Conlsnance @'sotivilé relative
Standardized eolours Relative luminous Intensity Relative radioactivity coment
1 = walsg, blane, white 10 % 164%
B == gold-gen, Jaunevent, greenish-ya'liow 0 % 109 %
-‘,...hv-'ﬁnd.m , TR 124

0 = griadlay, vort-bley, bluo-greea 78 % 188 %A
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Verarbeliung
Die Leuchipipmente werden norms-
(orweise |n Pulveriorm gelietert, mit
entaprechender Menge Bindemittel
101 dio Verardeltung. POr jede Auftrag:
ungeart sing geeignele Bindemittel
entwickeit worden, dle eine sinwang-
(P10 Verarbehung, sowle vorschritty-
gomun Maftiestigkelt gewbhrielsten.
ur telionellen Belegung wird eln
tpezivil entwickelter Strechatift oder
oine  Islstungsfbhige  Slabdruck-
masching empliohlien.
Leuchtfarben 3ind au! mdglichat hals
fon Qrund avlzuliagen, um ein Mexi-
mum an Helligkelt ry errelchen, M
einem Qremm Leuchipigment kenn,
bel einem Auitreg ven 0.28 mm
Sohiohidisxe, eine Filohe von 18 + 20
em' belegt werdan. Al Richiwert 10r
eine gut stralohfahige Masse sind 8 gr
Pigment mit 1 or Lack zu mischen,
Das Vermischen hal In einer kOnst-
lich enllulteten Unterdruckzelle 2u
sricigen. Desgleichen sind shmtliche
Vorrhte an radioaktiven Tritlumisucht-
latbor In einer solchen aufzubewah-
ren.

Hyglenleche Mrsanashmen

Obwohi T/itlum wesentlich gOnstigere
strahlenhyglenische Parameler suls
welst als ¢le andern bls anhin ver-
wandelen 1a010pen (reiner B-Birahler,
max. Energle 18 keV, blologleche
Halbwertzell zirke 10 Tage), sing In
Anbatracht der grossen Aktlvithis
menger. Im Umpang mil Teitium-
Lauchtisrben  Bicherhellsvorkehrun.
gon v trellen.

~ Radloakilve Leuchiiarban sind bel
der Vararbeltung alis offene Sirah-
lenquelle zu handhaben.

~ Alle Arbellaghnge sind so zu or
ganisleren, dass elne Kontaming.
tion von Personen und Qegen-
stinden mogliohst vermieden wird,

— Jode Person, be! der die Mbgliche
keit einer Konlamination besteht,
hat sich balm Varlsssen des Ar
beltsraumes siner enisprechenden
Kontrolie mit UV-Lampe und, wean
nblig. einer Dekontamination zu
unterziehen. Das zum Relnigen
und Trocknen kontaminlerter Hine
de, Qegenatdnde, Arboliaplitze
und dergleichen benltzte Materlal
dart nur sinmal verwendet worden.

- Kontaminieries  Reinigungsmate-
rial und Abfkiia sing In eigens 1Or
fadioaklive Ablilla bestimmie Be-
hiller 3u daponierea und an die
2usilndigen Behdrden zur Ver.
nichiung Tu Ubergeben.

11122 Medipro AG SOS3 Teulen AR 19
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Préparstion et Application

Les matibres luminescentss sont nor-
meailement fournies sous forme de
poudre ainsi qu'une Quentitd suft
sente de colla pour 'application,
exisle dea colles appropriées @&
chagque mode d'appligation. Celles-ol
permetignt un posage facile of pare
falt tout en donnant une adhérence
Qul correspond aux prescriptions. Un
stylo epproprié ot une maohine & eérh
graphier sont & dlaposition pouyt
I'application économique des pein-
tutes luminescentes.

Les matidres luminesoenies sont §
appliquer sur un 1ond elelr pour ob-
{enir un bon rendement de luminanes.
Un gramme de matiére est suttisant &
couvrir une surface de 15 ¢ 20 om?
d'une doalsseur Je 0,28 mm. Pour ob-
tenir une mssee faclle & trevalller, on
villisera approximetivement 2 grem-
mes de poudre pour 1 gramme de
colle. Le mélange de poudie avec
colle dolt ge falre dena une cellute &
dépression ventiiée ol ies stocke do
pigments  redioluminescents eont
égalemant conserves.

Mesures Nyzléniques

En Céplt dee parambires de rediopro-

taction beaucoup plus favorsdies du

Tritium par rapport aux aulres iso-

topes ulitisés Jusqu'e présent (émet-

tour de radislion béta pure, énargle
maximale 18 kaV, dami-vie blologique
snv. 10 jours), dee meaures de pro-
tection sont & prévolr pour la manipu-
lation de matiéres Iuminescentes eu

Tillum du lait de s concentration

importante de radioactivite,

- Les matidres radicluminescentes
sont & considérer pandant I'appli
QAliIon somme source de radlation
non-gceliée.

~ Toutes les Opérsiions sont & orge-
nleer de fegon & éviter une con-
tamination des petsonnes et des
uslenaslies.

- Chaque personne qui pourrah
avolr aubl une contamination du-
rant la trevall doit se soumetire A
vn sontrdle & 'a iampe ullra-vio-
letie on quittant I'ateliar of, 8! ¢'est
néoosesire. & une déconlamina-
tion. On n'utllisera qu'une fols le
matériel dastiné & nattoyer et sé-
cher les maing ou objets contami-
nés (posies de Iravall ou sutres)

- Les objels de netioyage contami-
née sont & conserver dans un ré-
olplent prévu pour les déohets ra-
dioacti’s st sont & remetire & 'au-
torité compéienie en vue de de-
struetion.

071 331498 P.OS

Radlum-Chemle

Application

Luminous pigments are normaily
supplied as a powder, together with
an sdequate quantity of binter and
solvent for processing. There are scid-
free lacquers evallable for every Ingl-
vidusl application method sny one of
whioh ensures proper painting ohe-
racteristion and alee excellen! sdhe.
sion. A specislly designed Btylopraph
pen or an etllelent screening ma.
ohine are recommended 101 the eco-
nomical prooessing of Tritium painta.

Luminous products muet be applied
10 light coloured surfaces In order 1o
oblain  maxirpum Drightnsss. Cne
Qram ¢i powae! 18 adeGUAte 10 dOver
& surface of 16 to 20 cm' at & layer of
0,28 mm. Ywo grams of powder mate-
rial with ane gram of binder are nor-
maliy mixed as 8 guide to get & fo-
wing paint. The Initial mixing of dry
powder with laoquer should be car
ried out In & glove-box with sssisted
ventilation. Stocks of radioactive pig.
ments and paints must also be stored
In similar faciities.

Hyglenie Procautions

Although the rediologioal health pp.

ramaeters ere more favourable for Trk

tlum than for any other 1sotope used
untit new (pure bets emittar, weak'
energy of 18keV maximum, hiological
haltdlie sdout 10 days), salety mes-

UTeR N3OS 10 DO taken when pros

consing tritium tuminous materisie, I

view of the asubstantiel amounts of

sctivily invoived.

-~ Redloaotive luminous products are
10 be considered as utaedled
sources during 1he processing
stage.

- Al! operations ars 10 be organized
In such @ manner the! contaming.
tion of persons ang objects s
avoided.

= I oonlaminetion €oed oocur, the
person or persons Involved will
undergo repetitive Inspections on
leaving the working zone (with UV
lamp), and undertake 10 carry out
A& (horough dsoontamination, It
necessary. Every item used for
cleaning and drying of contaming-
fed hands, objects and work-table
shall not be used more than once.

-~ Conlaminated cleaning material
AnQ residues shal! be properly dis-
possd of in a oloaesd oontainer
dasigned for radigactive waste on-
ly and shall be deliversd to the
competent aythoritips.

-~ While In the work room, hends,
equipment and eny anioles whioh
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= Im Arbeltsrsum sind Minde, Oe-

rato und Qegenailnde, welohe der
Konlamineiidn ausgesetzt eind,
von Mund und Atmungazone fern.
tuhalien. Nahrungemitiel und Ge-
trlnke, Rauchwaren, kosmetische
Artlkel und dergleichen dlrfen
nichl In dis Arbellsrlume gebrasht
werden,

Ooar Arbalteraum muse susreloheng
nalGrlioh oger kiOnstiich belOhet
vein. Jeder Arbeltsplatz soll Zudem
(alt einer separaten Absaugung
versehen sein.

Dio Lisberwachund Gos Personals
soll durch regeimissige Messung
des Tritlium-Qehallas Im Urin gee
schehen,

Ds |eder Umgang mit radioaktiven
Sloffen bewliligungepfiichtip let,
mOssen die Qedetzichen Bestim-
Mungen des jewelligen Verbrau-
cherlandes boachiet werden.

Inbs
lo ravall doivent tre tenus & di
slance de la bouche of la zone
inflvenaée par ta respiration, Lee
eliments, boissons, oig e

trouver dans la zone controlée.
L'steller dot Otre adréd fréquem-
ment. Chaque poste de travell doit
tre $Qquipé d'une aeplration.

Lo oontrdle du personnu e falt
par des mesurea périodiques de
concentration de (ritium dane
I'vrine.

Nous reppelons & co sujet les
prescriptions des différents pays
conlenues dans I'0/GONNANCE OON«
cernant 18 protestion contre les
radiations.

Since operation with radic
aotive .cm’utdanon requites ¢ #
oence, the preveliing regutstion
for proteolion from rodiation ¢
any Individual country need 1o b
observed.

.-

Z

RADIUM-OH!M!! AQ
Bohwalz - Bulsse - Switzeriand

9083 YEUNEN
P 071/331418 ' Tolex Y7231
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SHIP-IT inc 603 WASKINGTON AVE,, SOUTH AMBOY, NJ 08879  201-721-882
Shipping and Packaging
* MILITARY ZONTRAC S« PFF A (€Y Pe.sonal ¢ Commerclsl ¢ Government
* MILITARY PACKAGINCG OOIMO and Cra "M Domestic ¢ QIM

¢ BAR COUE LABE .

* PREMIUM SE MA 'L IND

¢ LIGHT ASE*MBLY WORK

* CARTON N § POLY.FilL SALES
¢ FOLDING vORNK

¢ CATALOQUE INSERT (N

o COLLATING

JULY o, 1989

TO WHOM [T MAY CONCERN:
DR BUSTNESS LOCATED AT THE ABOVE ADDRESS IS IN A SECURE BUILDING

ONIY 't YEARS OLD, MADE OF BRICK AND BLOCK, WITH LOCKS AND DEAD BOLTS
ON AL THE DOORS AND NO WINDOWS IN THE WAREHOUSE, THE PROPERTY 1§
PENCED IN WITH GATES THAT ARE LOCKED AT NIGHT, WE ARE LOCATED ACROSS
THF “TRFFT F20M A BANK SO THE POLICE PATROL FREQUENTLY. ALSO, ALL OF
OUR EMPLOYELS HAVE HAD BACKGROUND CHECKS AND THEY ALL HAVE CLEAN
RECORDY

WiOART A GOVURNMENT PACKAGING HOUSE WHO HANDLE MANY CONTRACTS WITH
VERY HIGK VALUES AND WE HAVE NEVER BEEN BROKEN INTO OR WAVE HAD
ANYTHING STOLEN BY AN EMPLOYEE. WE ARE FULLY INSURED FOR THE BUILDING
AND THE CONTENTS,

YOURS TRUL®
\' i { (l S
LOIS WEBER

VICE-PRESIDENT
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M MARATHON MANAGEMENY COMPANY

sSURSDARY OF MARATHON WATGM QOMP AW ™)
M :n STEELCASE RD. WEST, MARKHAM, ONT. L3R M4

Aig.ct 24, 309

Nu¢lear Ie?ulutory Commission
1 White Flint North
11555 Rockville Pike
Rockvilie, MD 20882

Attention: Floyd Deschemps (301) 492-0503
Re: Compasses

Desr Mr, Deschamps,

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

1. It §s difficult to be precise in regards to the results to
an accident whereby & number of compasses would be destroved
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
example: { kuri = 100 millirem
100 milliren are used for 20 compasses
20 compasses = SO miliirem
If the room is small without aspiration, 100 millirem (20 compasses)
will send over the room the equivalent of & X-Ray machine used ance,
It means there {s no danger,

¢. Mode! number for compass is CO 190001
Answer to No. 3 will follow,
We hope the above information {s to your setisfaction,
Yours truly,

HON MANAGEMENT COMPANY LTD,



TEL (418) €76 0420
TELEY 06 doobap
Cibie. Morwein-Markham
FAX (418) 475 2638

M MARATHON MANAGEMENT COMPANY

(A SUBSIOMRY OF MARATION WATOM COMPANY ™)
M 67A STEELCASE RD. WEST, MARKMAM. ONT L3R 2Md

July 26, 1989

Nuclear Regulatory Commission
Commercial Secion

Medical Academic & Commercial Use
Safety Branch

N.M.S.S,

1 White Flint North

11555 Rockville Pike

Rockville, MD. 20852

Attention: Floyd Deschamps
Mail Stop 6MH3 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 Revision 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-cperation.
Yours truly,
HON WATCH CCMPANY LTD,




June 20, 1989

Department of the Army

Headquarters, 1, S, Army Armament
Munitions and Chemical Command

Piecatinny Areenal, New Jersey 07806-5000

Attention: Mr. Paul Tremblay/SMCAR-BAC-$
Dear Mr, Tremblay,

With referance to your letter of uunre B, 1059 regardin) MIL-W-46374
Revision E,

we wish to qualify for this Military Specification MIL-W=46274 revision

£, We would like to cubmit our mechanical ang our quartz watches vith
the new (glass vial encansulated tritium), Plesse advise how many watches
we neeu to submit to the government to be tested,

Thank you very much for your co-operation,

yours '.ruly.
MARATHON NATCH COMPANY LTD.

/”t;ggasaf£)~";"

/iz



DEPARTMENT OF THE ARMY
HEADQUARTERS US ARMY ARMAMENT MUNITIONS AND CHEMICAL COMMAND
PICATINNY ARSENAL NEW JERSEY 078068000

June 8, 1989

oy YO
ATVENTON O

SMCAR-BAC-§

Marathon Watch Company
67A Steelcase Road, West
Markham, Ontario

Canada L3R 2M4

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.

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 & watch with tritiated vials, tests such ar magnetism, isochronism
and accuracy (including long term) need not be performed.

The point of contact for the above is Mr. Paul Tremblay, telephone number
(AC 201) 724-6671.

Sincerely.

wi bueti
T. Chleboski
Chiet, Specifications and
Standardization Office

Enclosure
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M. -W-46374D
10 OCTOBER 1986
MILITARY SPECIFICATION

WATCH, WRIST: GENERAL PURPOSE

This specification 1s approved for use by all
Departments and Agencies of the Department of Defense.

l. SCOPE.

1«1 Scope. This specification covers mechanical and mechanical/quarte wrist
vatches intended for general use.

1.2 Classification. Watches shall be of the foilowing types and colors, ae
specified (see 6.1 and 6.2).

Types

=~ 1 = Mechanical snalog, fifteen jewel, maintainable
2 = Mechanical analog
3 = Quartz analog with battery installed
4 = Quartz analog; battery out of watch but packed with watch
5 = Quartz analog; battery not included with watch

Colors
M - Silvery metallic

B - Black
0O = Olive drabd

Beneficial comments (recommendations, additions, deletions) and any pertinent data
vhich 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 Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 6645
DISTRIBUTION STATEMENT A. Approved for public release; distridution 1s unlimited.
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2. APPLICABLE DOCUMENTS.

2.1 Government documents.
M—

2:1.1 ;g:gtlicctloao standards and handbooks.
standards an fdbooks form a part of this document to the extent specified
herein. Unless othervise specified, the 1ssues of these cocuments are those
listed 10 the 1ssue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (mec 6:.2).

The following specificaticns,

SPECIFICATIONS

Fedaral

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

PPP=T-360 Time Measuring Instruments, Packaging of

PPP~B~566 Boxes, Polding, Peperboard

PPP-B~636 Box, Fiberboard

PPP~B=676 Boxes, Set-up Paperbdoard

Military
MIL-1-45607 1Inspection Equipment, Supply

MIL-5-46383 Strap, Wrist: Instrument
STANDARDS

and Maintenance Of

Federal

FED=STD=313 Material Safety Data Sheets,

Submission Of
FED=STD-595 Colors

Preparation and

Military

MIL-STD-10S% Sampling Procedures and Tables for Inspection by
Attributes

MIL-STD-109 Quality Assurance Terms and Definitions

MIL-STD~129 Marking for Shipment and Storage

(Coples of specifications and standards
specific procurement functions should be
48 directed by the contracting officer.)

required by suppliers in connection with
obtained from the procuring activity or



MIL-W-46374E

2:1.2 Other Goverument documents and publications.

CODE OF FEDERAL REGULATIONS
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.
Government Printing Office, Washington, DC 20402.)

recedence. In the event of & conflict between the text of this
references cited herein, the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless & specific exemption has been obtained.

2.3 Order of

3. REQUIREMENTS.

3.1 Qualification. The watches furnished under this specification shall be
products which are asuthorized by the qualifying activity for listing on the
applicable Qualified Products List at the time set for opening of bidse (see 4.)
and 6.7).

3.2 Design and construction. Watches shall have a plastic or corrosion resistant
steel case and a st:ap. stem set movement shall drive luminous concentrically
mounted hour and minute hands around a 12 hour dial having luminous vials. The
vatch deeign shell be such that parts will not loosen in service. Figures forming
@ part of this specification are iotended for guidance in physical and dimensional
detail. Alternative designs and dimensional deviations are permissible but
subject to prior Government approval (see 6.7).

3:2.1 Materials. All materials shall be of a uniform quality and free from any
defects which -I;ht impair the function, accuracy, wvear resistance or safety.
Material which 1s not specified by & definite material specification shall bde of a
composition and quality that will enable the watch to meet all applicabdle
requirements of this specification.

3:2.1.1 Self-luminous features. Self-luninous features shall be luminous vials
consisting of glass encapsulated phosphor with the hydrogen isotope tritium, in
gaseous form, as an exciter: Vials shall contain not more than one percent of
tritium oxide and not more than six percent total tmpurities. Any watch shall
contain no more then 25 millicuries of tritium.
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3:2:.1.2 Nuclear Regulatory Commission license. At the time of contract avard,
contractor must possess & vall +5+ Nuclear Regulatory Commission (NRC) or
Agreement State Byproduct Material License which authorizes possession of
sufficient elemeatal tiitium to fulfill contract requirements and which asuthorizes
manufacture of radioactive {nstruments and articles (1.e., watches). The
contractor must also possess an NKC license fssued pursuant to 10 CFR 32 which
suthorizes manufacture and distribution to the general public of the contracted
vatches as license exempt items. A copy of these licenses, with license
apnlication package, will be provided to the contracting officer.

3.2.1.3 Toxicity. The finished product covered by this specification shall have
0o adverse effect on the health of perscnnel vhen 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 &s an advisor to the
contracting agency.

3.2.2 Protective finish. All metal parts, which are susceptible to corrvsion 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.

3.2.3 Movements.

3:2.3.1 Movement and manufacturer identification. Preferably at the time of
“spplication for qualification test ng ut no later than the date of initiation
of such testing, the watch manufacturing or distributing source of supply shall
submit to the Goverument 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 slertieg the qualifying activity identified in
6.7 accordingly, shall be cause for immediate removal from the Qualified Products
List.

3:2.3.2 Type | and 2 mechanical watches.

3.2.3.2.1 Mechanical watch movement. The movement shall be stem wound and stem
set, with the stem located at the o'clock position of the dial. The maximum
diametric measurement of the movement of type 1| mechanical jeveled watch shall be
not less than 0.933 inch or greater than 1.025 inches.

3.2.3.2.2 Mainspring. When fully wound, the mainspring shall drive the complete
movement a minimum o’ 36 heurs without rewinding. The material for the sainspring
shall be a corrosion resistant "nonbreakable” or cobalt base alloy.
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3.2.3.2.3 Bairspring and balance wheel asseably. The movement shall have a
temperature compensate repring a monometallic non-magnetic balance
wheel. The hairspring and balance wheel shall be material that in combination
will not be affected functionally in the presence of the magnetic field specified
in 3.3.8.

3.2.3.2.4 Movement design spproval. At the initiation of qualification testing
and at the time of each contract avard, movement design of Types I and II1 watches
shall be reviewed by and subject to the approval of the Government. Manufacturer
drawiogs, specifications and supporting data, as applicable, shall be sudbmitted
for Government approval in accordance with 4.9. Data submitted shall be of
sufficient detail to allov complete reviev of movement deesign, including all
dimensions, jewel bearing locations and functional components.

2.2.3.3 Type 1, mechanical jeweled watch,

3.2.3.3.1 Second hand stop mechanism. Pulling the stem to the setting position
shall result in stopping of the movement. Rotation of the sten shall pernit the
minute and hour hand to be advanced without any movement of the second hand. The
depressing of the stem shall result in complete operation of the movement and

hands .

3.2.3.3.2 Escapement. The pallet and escape wheel shall be steel. The pallet
shall sontain !cchl.

3.2.3.3.3 Jevel bearings. The movement shall have & minimum of fifteen
functional Jevel bearings located at bearing points most essential to reduce
friction and wear of the train and escapement parts. Jewels shall be solidly
secured in the plate or bridge by friction fit. The Jevel bdearing material shall
be of synthetic sapphire or equal.

3.2.3.3.4 Regulator. The movemer: shall be provided with a regulator. The
regulator nEI!I be at the aidpoint of adjustment (within +20% of its total range
of adjustment), when the watch is subjected to the accuracy tests specified in
‘070191

3.2.3.3.5 Female stem. The female stem shall be fabricated of corrosion
resistant steel and when Joined with the male stem, shall result in the complete
stem functioning as an sssembly. It shall be dimensioned so that the face of the
female section will be outside of the case sleeve vhen the stem is in the winding
position, and locked within the male stem inside of the case sleeve (for the full
length of motion from winding to setting), when in the setting position. The
fenale stem shall be so dimensioned as to locate the joint between the male and
fesale stems inside of the sleeve when the stem is in the setting position. It
shall also enable the movement to drop out of the watchcase when the female stem
is in the winding position.
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3:2.3.4 Type 3 thru 8, quartz vateh.

3.2.3.4.1 Quartez watch movement. The movement shall be battery povered quartz.

3.2.3.4.2 Power. Tne watch shall be powered by a self contained power call which
is councrcthIy availadle from & ainisus of tvo manufacturers. The watch shall ba

designed to operato e uinisum of 2=1/2 years. The powar cell shall contain
orientation marks which identify the poeitive (+) aides.

3.2.3.4.3 Internal. The spring uaed for power cell contacte shall ba phosphor
bronze or equivalent. The negative contact for the power cell shall k2 plated 0.)
micron thicknese of bright gold. The poaitive pover cell contact ehaell be either
nickel plated stainless steel or plated bright gold 0.1 microm in thickness.

3.2.4 Watch crown. The crown shall have a straight knurl, end conform to the
dimensions of Figure 3.

3.2.58 Design of dials and handa.

3:2.5.1 Dimensions, dial and handa. Figures 1 and 2 indicate dimensions
preferred for dial and hande. Alternative designs shall be permissibdle but
subject to the approval of the Qualifying Activity.

3.2.5.2 Application of self-luminous Sources. Areas designated in Pigures ] and

2 a0 "luminiscent green" indicate Féquired position of glass vial encapsulated
tritium,

3:2.5.3 Dial markings. Markings on dials shell be in accordance with Pigure 1.
Manufacturer symbols or identification shell not appear on the dial.

3.2.6 Case assenmbdly and design.

3.2.6.1 Case dimensions. Figure 3 indicates preferred case dimensions.

Alternate designs shall be permissible but will be subject to tha approval of the
Qualifying Activity.

3.2:6.1.1 Cuol type 2. Case design shall prevent access to the movement .

3.2.8.1.2 Case, types 3 thru 5. Case design shall allow accese for battery
servicing.
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NUMBERALS .100 HIGH X .020
LINE WIDTH

?’KP\EASVF?'B%&.OSO HIGH X .010 60 EQUAL SPACES

12 EQUAL SPACES

010 LINE WIDTH
+.005
48 LINES

050

—.025

-~ QUTSIDE
DIAMETER
OF STANDARD
RADIOACTIVE
SYMBOL-.050

906 DIA -

e Z 1.120 DIA (REF) —————d

050 EQUILATERAL TRIANGLE

8 PLACES
NOTES:
1. Dial face background in accordance with FED-STD-595 Color Black INCHES MM
No. 37038. 008 127
2. Numbers and graduations in accordance with FED-STD-%95 Color 010 254
White No. 37875, 020 508
02% 635
3. All trisngles indicate positions for luminous vials. 040 1016
4 H3 and “‘ shall be centrally located and clearly 8652 i::g
visible, 100 2540
Dimensions in inches 312 7.9248
uniess otherwise 906 23012
specified 1120 28575
Tolerances

Decimals + 010 FIGURE 1
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032 I
078

MINUTE HAND HOUR HAND

BALANCE 463 - -
PTIONAL -
(OPTIONAL) a3 t""'3°9$t

C—=0

\r t,010 +.005 _..'_100;‘—

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, g?g ggiz
3. Thickness of skeletons 008 ;032 A813
4 Unshaded areas to be in accordance with FED-STD-595, Color White 045 1.143
No. 37875 050 1270
078 1.981
S. Variations will be considered. See 3.2.6 100 2540
Dimensions in inches 309 7.849
uniess otherwise 350 8800
specified 453 11.506
Tolerances 463 11.760

Decimals + 010

FIGURE 2
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050 +.005 ~——»{ j4—

1.03 MIN. ;

{‘.063
(WIDTH OF KNURL)

&

4= FOR OPTIONS,
SEE 3.2.6.5

692 +.005

i

1.50 MAX WIDTH

CRYSTAL INCHES MM

é 005 127
- 010 254
tA == 050 127
400 MAX __% 063 1 600
22 5 588

kARG, weit 40 10.16

692 17,677
—] o= 22 1.03 26.162
1.50 38 100

OIMENSIONS IN INCHES
TOLERANCES + 010 (UNLESS OTHERWISE SPECIFIED)

FIGURE 3
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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.

k

fWATCH, WRIST:GENERAL PURPOSE\
j MIL=-W~46374E \

| MFR CAGE CODE
MILLICURIES
{ MFR PART NO.
\ NRC MFR 1D NO.
\ \CONT NO.
INCLUDE ON \ \DATE
TYPE 1 ONLY XXSERYAL VT,
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DIMENSIONS IN INCHES
TOLERANCES + 01

FIGURE 4




MIL-W-463742

3.2.6.2 Case markings. The back of each case shall be sarked 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 {o full,
€.8., Decenber 1986 would be "DEC 1986°. Preferred dimeneions of markings are
indicated. Variations shall be pernissible but subject to the approval of the
Qualifying Activity.

3.2.6.2.1 ¢ 1. The date (month and year) to be included in the {dentification
shall be the date of acceptance of the watch by the Government. The serial
oumbers will be assigned by the contractiog officer (see 6.2.). Serial numbers of
rejected vatches shall not be repeated. The manufacturer's name and model or
grade ounber shall be marked on the movement (barrel bridge, tratn bridge or
both).

3:2:6.2.2 ;220 2 thru S. The date (month and year) to be included in the
identification sha the date of manufacture.

3.2.6.3 Case naterial. The case shall be fabricated of Type I, Clase 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 asssembly, exc ng cootrol switches and spring type case bars shall have
& dull nonspecular/noureflective finish. The color shall be silvery metallic,
black (color oumber 37038) or olive drab (color number 24087) of FED=STD=595 as
specified in the ordering dats (6.2).

3.2.6.5 Case bars. Watch cases shall ioclude either integral bars or stainless
steel removable spring bars for the watch strap. The case/spring bars shall be
designed to accommodate a MIL-§-46383 strap and shall be capable of withstanding a
static pull on the strap of up to 1541/2 pounds on each bar without danage as
specified in 4.7.6.5.

3.2.7 Crystal. The crystal shall be made of tempered glass, mineral crystal or
nonhygroscopic, thermosetting plastic. The crystal shall be transparent,
uncolored, and free from bubbles, striae, scratches, chips, or other ifoperfections
which may interfere with reading the watch. The crystal shall be fabricated in
such & manner as to be similar in design to Figure 3 and shall properly fit the
case.

3.2.7.1 Crystal strength. The crystal, wvhen assembled to the case, shall show no
evidence of crackiang or chipping when tested as specified in 4.7.7.1.,

3:2.8 Strap. The strap shall be in accordance with MIL-§-46383, Type II.
The color number shall be 34087 of FED-STD-595 or as specified (see 6.2).

11
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3.3 Performance.

3.3.1 Vibration. While runoing, the watch shall not be damaged and shall pase
the redicological requirements after 60 minutes of composite vibrations at
smplitudes of (0.3 = 0.7 = 0.3 mm). The frequencies shall be varied uniforamly
betveen 30 Hz to 60 Hz and 30 Hz for 20 minutes each of the directions stated in
4.7.22.

3.3.2 Shock. The watch shall shov no evidence of damage affecting serviceability
and shall pass the radiological requirements after the shock test specified in
‘o’-”-

3.3.3 Storage. The watch shall show no evidence of damage affecting
serviceability and shall pass the radiological requirements after 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
from the quartz watch during the test. Batteries used for povering & quartz watch
degrade considerably if stored at the temperature extremes.

3.3.4 Vater resistance. The watch shall show no evidence of leakage after being
subjected to the test specified in 4.7.25.

3.3.5 Synchronization. The hands shall be synchronized to eliminate the
pol.tbt[ity of error In reading correct time. The hour hand shall indicate the
correct time within +1 dial graduation when the minute hand is at 12.

3.3.6 Setting. The crown shall be czpable, while being moved from the running to
set position, of withstanding a pull of S pounds #0.25 1b (see 4.7.13).

3:3.6.1 Mechanical watch. The minute hand shall not rotate (Jump), at 1ite tip,
more than one tip width when the crown is moved from the setting position to the
winding posilion after setting the hande.

3.3.6.2 Quartz vatch. When the crown is pulled in the setting position the
mechanism 18 mechanically stopped. When the stem is pushed in the warch shall
start immediately.

3.3.7 Winding torque, type | and 2. When fully wound, the mechanical watch shall
not be damaged when a torqua of ¢+0.5 inch-ounces 1is applied to the crown (see
&.7.12).,

3.3.8 Magnetism. While running, the watch shall not be adversely affected when
subjected to & 14.5 to 15.5 g4uss nmagnetic field, as specified in 4.7.21, and
shall subsequently meet the requirements of 3,3.11.
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3.3.9 Dark viewing. The lusinous feastures shall ba of sufficient brightnese so
48 to be readable !n darkness while holding the watch no closer to 12 nches from

the eyes of s dark-adapted observer haviog normal or corrected 20/20 vision.

Lumiooaity shall e uniform for visible dials. There shall b no {ndication of
dead or dime vials.

3:.3.10 lsochronism. Watches shall pase the teet for {sochronism specified in

4.7.20, To & dlal~Up position at 7§ degrees +3 degraee fahrenheit (23.9 degrees
41 degrees celsius).

3.3.10.1 Type 1. The variation in rate (se@ 6.5.4), shall be recorded every 6
houre for a period of 24 hours and shall not excead 5 seconds from the rate

recorded in the previous 6 hour period. The watches shell da fully wound prior to
teating and shall not be wound during the teet.

3:3.10.2 Type 2. 1In the dial up poaition, at 75 degrees 4+ldegrees fahrenheit
(23.9 degrees +1 degreen celeiue) the verietion im rate shall mot ¢xcead tan
seconde in & 24 hour period, betveen the firse four houre and the last four hours.

3.3.11 Accuracy. After meeting the requirements of 3.3.1 to 3.3.10 tnelusive (a8
applicable to the type watch), the mean daily ratee (822 6.5.86) of the watch in

each of the two positions of (1) dial-up end (2) crovo-down shall not exceed the
following values at the temperatures specified,

Mean Daily Race
Temperature (In Degrees) (Seconds Par Day)

Fahreoheit Celsius 2229 1 ZZE‘ 2

40+2 (4.4%1.1) +60 +120
15%2 (23.%41.1) +30 +60
125+2 (51.7%1.1) +60 £120

3.3.12 Radtologicnl.

3.3.12.1 Contaminstion. Complete watches, efter having deen subjected to 3.3.1,

3.3.2 and 3.3.3, viped as specified in §.7.2.3.1, shall indicate disintegrationes
per minute (dpm) of not more tham 100.

3.3.12.2 Contamination, long term. Qualification and surveillance testing, see
4.8). Complete watches, when packaged in accordance with 5.1.2 for a pariod of

not less than ninety days and wiped in accordance with 6.7.2.3.1, shall indicate
not more than 100 dpa.
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3.3.12.3 Dpiffusion. Completed watches, with all luminous vials installed, shall
be -ubocrgoi io & weasured volume of distilled or defonized water, equal to
spproximately 10 times the volume of the watch, for 24 hours at 7343 degrees
fahrenheit (2341 degrees celsius). The diffusion of contamination into the water
shall not exceed 50 nanocuries per day, when tested as specified fn 4.7.2.3.2.

3.3.13 Lon ualification only). Accuracy will be determined
during & y per a8 spec + During the 90 day period of
operation, watches shall he subjected to shock and vibration after 30 days and 60
days of operation in accordance with 3.3.1. and 3.3.2., except that duration of
vibretion shall be for only five (5) minutes in each direction, Watches shall
meet 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 § 2.4 4

3.4 VWorkmanship. All parts shall be finished so the case and the crown shall
have 00 sharp 05300 or corners which could cause skin cuts or ebrasione. All lugs
from tip of lug to body of bezel shall have sharp edges snd corners rounded to
avoid skin abrasion. Rounded edges and corners shall be reseonadly uniform in
sppearance.

3.4.1 Assenbled vials. All luminous vials, after final assembly of the watch,
shall be free from extraneous paint, adhesive or other foreign materials which
could reduce luminosity.

3.5 Interchangeability, t 1. All like parts shall be interchangeable in ull
vatches of one model furnished by one manufacturer, and shall not adversely affect
timekeeping exclusive of minor adjustwents. The hairspring and balance wheel
assenmbly shall be interchangeable as a unit.

3.6 Operating instructions. An operating inetruction shall be furnished with
each vatch. ,ﬁlo fostruction 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, tyne battery, and any precautions
that should be observed during the life of the watch., (See 5.3).

3.7 Safety data sheet. Since this specification describes a product which
contains a hazardous (radicactive) material, material safety data sheets shall be
prepared in accordance with FED=STD=313 (see 6.2.1).

14




MIL-N-463748

4. QUALITY ASSURANCE PROVISIONS.

4.1 Respoosibility for inpsection. Unless otherwvise specified in the contract or
purchase order, the contractor is responsidle for the pet formance of all
fospection requirements es specifiad herein. Except as othervise specified in the
contract or purchase order, the countractor may use his owo or any other facilities
suitable for the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Government reserves the right to
perform any of the fospections set forth in the specification wvhere such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4:1.1 Responsibility for complisnce. All {tems sust meet all requirements of
sections 3 and 5. e inspection set forth in this specification shall become &
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsidility of essuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contcact. Sampling inspection as part of manufscturing operations is an
acceptable practice to ascertain performance to requirements, however, this does
not suthocize submission of known defective material, either indicated or actual,
nor does it commit the Government to accept defective material.

4.2 Classification of inepections. The inspection requirements specified herein
are classified as followe:

8. Qualification Inspection
b: Quality Conformance Inspection

4.3 Qualification inspection. Qualification inspection consist of testing, and
material certifications as applicadle, for all the requirements specified in
Sections 3 and §S.

4:3.1 Qualification sample. A quentity of 20 watches shall be submitted for
qualification testing as directed by the activity fdentifyed in 6.7. Testing
shall be performed at a laboratory facility acceptadle to the Government. Saaple
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 sccordance with 5.1.2. The twenty watch sanple shall be
{dentifyed by an attached tag containing the following information:

a. Sample for Qualification Tests.

15
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b. Submitted by (name) (date) for qualificetion tests in accordance with
requirements of MIL-W-46374 under asuthorization (reference letter authorizing
test).

¢+ Manufacturer's model, grade number or part number.
d. Name of menufacturer.
4.3.2 Retention of gqualification. To retain qualification, the contractor shall

forvard a report at b-month intervals to the qualifying sctivity. The qualifying
activity shall establish the initial reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery (Table IV), indicating as & sininum the number of lots that have
peased, the ounber that have failed, and the group which they failed. The results
of tests of all revorked lots shall be identified and accounted for.

b. A summary of the results of tests performed for periodic inspection (Table
11), iocluding the ovuaber and mode of failures. The summary shall include results
of all periodic inspection tests performed and completed during the 6~month
perio*. If the summary of the test resvits indicates noncounformance with
speci.-cation requirements, and corrective action acceptable to the qualifying
activity has oot been taken, action may be taken to resove the failing product
from the qualified products list.

Failure to submit the report within 30 days after the end of each 6-month period
may result in loss of qualification for the product. 1In addition to the periodic
eubmission of inspection data, the contractor shall immediately notify the
qualifying activity at any time during the 6~month pariod that the fospection data
{ndicates 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 capadbilities and
facilities necessary to produce the fctem. 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
production.

4.4 Quality conformance inspection. Inspections shall be performed in accordance
with {nspection provieions set forth herein. The characteristics shown in Tables
I, II, 111 and IV, and requiresents for packaging and marking set forth im 4.5.3.7
shall constitute minfmum inspections to be performed by supplier pridr to
Government acceptance or rejection by item or lot.

16
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4.5 lospection provisions.

4.5.1 General provisions. The quality sssurance provisions of this specification
and of other documents referenced herein form the basis for inspection to be
perforned by the supplier. Quality sssurance terms and definitions shall apply as
defined 1o MIL-STD-109.

4.5.2 Submission of product. Unless othervise specified herein or by the
contracting officer, !n.pocttos lot size, lot formation, and presentation of lots
shall be in accordance with "Submission of Product® provisions of MIL-STD=-10S.

4.5.3 Examination and tests. Examination and tests related to section 3 herein,
shall be performed on an individual characteristice basis in sccordance wvith MIL~
STD~105, and the inspection level and sanpling plans specified {n each table.
Acceptance or rejection of & lot shall be based on cumvlative defects on
characteristice of each table. Examination and tests for packaging, packing and
marking shall be in accordance with PPP-T-3€0. The Government reserves the right
to inspect for any spplicable requirement and to reject individual nonconforming
itemes.

4:5.3.1 Certifications. Certifications for characteristics specified in Table 1!
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
which certification was {ssued 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 Goverament upon request. When defects or inferior quality {s
detected, and the Government deems & material or finish analyesis necessary, the
contractor will be required to submit data, samples, or specimens to the
contracting officer for analysis and approval.

TABLE 1. Conformance Irspection, Certifications.

CHARACTERISTIC REQUIREMENT
Materialse 3.2.1

Glass vials 3.2.1.1
Protective finishes, (metal parts) 3.2.2

Case (Material) 3.2.6.3
Crystal 3.2

Strap 3.2.8
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4.5.3.2 Quality conformance inspection, radiological shall be in accordance with
Table 11.

TABLE 11. Conformance Inspection, ladtololten .

USE LEVEL S~4 OF TABLE 1 WITH SAMPLING PLAN TABLE II-A, MIL-S§TD-10S

Watch Lot sizes for {nspection of fcetalled gaseous tritium filled glase
vials of completed watches, hour hands, minute hands, or second hande shall be not
lees than 500. The acceptance number for glase vials shall be "0%, regardless of

lot size.
CHARACTERISTICS REQUIREMENT TEST
MAJOR: AQL (see 6.3)
10l Contamination 3.3.12.1 4.7.2.3.1
102. Diffusion 3.3.12.3 4.7.2.3.2

4.5.3.3 Quality conformance inspection, materials and design. Quality
conformance inspection, materials and design s n accordance with Table
111,

TABLE I11. Conformance Inspection, Materials and Deeign.

USE LEVEL 11 OF TABLE I WITH SAMPLING PLAN TABLE Il-A, MIL=-STD~10S

CHARACTERISTICS REQUIREMENT TEST
MAJOR: AQL (see 6.3) Type 1-5 Type 1-§
107, Case 3.2.6 4.7.6
108. Cryltll 3.2.7 4.7.7
109. Dark viewing 3.3.9 4.7.10
110. Movement design 3.2.3.2.4 4.9
MINOR: AQL (see 6.3)
201. Dial ’205 64.7.4
202. Hands 3.2.5 4.7.5%
203. Case bara 3.2.6.5% 4.7.6.%
204, Case finish 3.2.6.4 4.7.6.2
205, Crown 3.2.4 4.7.8
206, Identification 3.2.6.2 4.7.17
warking
207. Workmanship 3.4 4.7.18
208. Orperating Instructions 3.6 5.3

—
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4.5.3.4 alification conforsance inspection rformance. Quality conformance
inepection, performance testing s & accordance with Table IV.

TABLE 1V. Conformance ;g.ggctton, Performance.

CHARACTERISTIC REQUIREMENTS TEST
MAJOR: AQL (see 6.3) Type 1-2 Type 35 Type 1=2  Type 3=5
GROUP A
110. Matnspring 3.2.3.2.2 4.7.18
111. Wirding torque 3.3 6.7.12
112. Magnetisa 3.3.8 4.7.21
113. Hairepring Magnetism 3.2.3.2.3 4.7.16
114. s.tttn. ’o’o‘ol 3030602 ‘0701’ ‘0’01’
118. Synchtouutlon ’t"’ ’o’os ‘0701‘ ‘0701‘
116+ Iscchroniem 3.3.10 4.7.2
GROUP B
117. Vibration 3.3.1 4.7.22
0 118. Shock 3.3.2 4.7.23
119. Storage 3.3.3 4.7.24
120, Water resistance 3.3.4 4.7.28
121+ Accuracy 3.3.1 4.7.19
122. Power 3-20’-‘02 ‘070303

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

Examinations 110 through 115 inclusive shall be completed prior to conducting
117 through 122. Examination 117 through 120 shall be perforaad prior to 121.

4.5.3.5 Qualification testing. Qualification testing shall be i{n accordance with

Table V.
TABLE V. Qualification.
CHARACTERISTIC REQUIREMENTS TEST
123, Long term accuracy 3.3.13 4.7.26
124, cont“u.t‘o.. 100. ters 3.3,12.2 4.7.27
125. Movement design 3.2.3.2.4 4.9
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4.5.3.6 Noncompliance. If & sample fails to pass Table II inspection, the
sanufacturer shall notify the qualifying activity and the cognizant inspectiocn
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 actionm, acceptable to the qualifying
activity has beeo taken. After the corrective action has been taken, Table 11
inspection shall be repeated on additional sample units (all tests and
examinations, or the test vhich the original semple failed, at the option of the
qualifying activity). Table IV, Groups A and B iospections may be refnstituted;
hovever, final acceptance and shipwent shall be withheld until the Table II
inspection has shown that the corrective action was ouecologpl. In the event of
fatlure after reinspection, information concerning the failure shall be furnished
to the cognizant inspection activity and the qualifying activity,

4.5.3.7 Packaging and marking inspection. PExamination and tests for packaging,
pecking, and marking shall be in accordance with Section S and PPP-T-360.

4.5.3.8 Disposition of nonconforming product. Rejected lots shall be screened
for all defective characteristice. !cnov.! or correction of defective unite and
resubmittance of rejected lots shall be in accordauce with "Acceptance and
Rejection” as s ecified in MIL-STD-10S.

4.6 Inspection equipment and facilities. The contractor shall insure that test
and inspection facilities of sufficient accuracy, quality and quantity are
established and maintained io accordance with MIL-1-45607 to pernit 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
ioterfere with the contractor's delivery schedule.

4.6.1 Accuracy. Accuracy of the vatch shall be determined by & mechanicsl,
electric, or cicccronlc time measuring instrument having an accuracy of +2 seconds
per day for testing the mechanical watch and +.025 seconds per day for testing the
quartz vatch as determined by a primary time standard.

4.6.2 Contractor provided inspection equipment. The contractor shall provide
1nopoction oqufpaont conpotiSIo vith the ';oat Methods and Procedures” specified

in 4.7 of this specification.
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6.6.3 Diffusion test - accurscy and rocedurea. The menufscturer analysis of
tritfum content im the diffesion test shall be made with & 1liquid scintillation
counter. The system calibration shall be eatablished using quenched standarde.
Total system plus standards errors io the standerdization shell not b2 in excese
of 45 percent. Bfficiencies of tha unknown samples shall ba astablished by the
chatinels-ratio method, the external chacnele-vation method, or tha “H® numbder
@ethod of quench compensation. Counting time shall be astebliched 40 such that at
the taet limits, the error (1 standard devistion) ashall not be greater than 1§
parcent. The scintillation solution shall be an acceptable water solublae liquid
sciotilletion cockeail. The counting bottles shall be g low potacsiue liquid
scintillation boroeilicate glase bdottle or polyethylene liquid scintilletion vial.
When polyethylens scintillation vials aro used, 2 gat of quench standarda
traceable to the RATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY shall ba nade up
in the polyethylens viale to detearmine efficiency. 1If the quench etendavrde are in
glass dottles, a corraction factor shall ba determinad 00 that tha correct resulte
will be obtained from sanpleo {n polyethylene scintillation viale.

4.7 Test matherdo and procedures. Unleo® otherwise specified bheraia, tha toeats
shall Ba parformed at fa F(i5.6 C) to 90 P (32.2 C), &k barometrie preacaure of 28
to 31 inchee of mercury and mazimum ralative humidity of 80 parcent .

4.7.1 Materials and protective finishee. Compliance of meterials and protactive
finishes to the requirements of 5.2.6, 3.2.7 and 3.2.8 shall bde cartified oo set
forth in 4.5.3.1. 1In addition, & visual inspection of componant parts and
assenblies shall be made to determine complience with 3.2. Where defects or
inferior quality {s evident and the Goverument doems & material analyosis

necessary, the cozstractor will be requested to submit samples or specimens to the
contracting officer for analyosis and approval.

6.7.2 Luminous components .,

4.7.2.1 Certification. Glase vials shall be certified to meet the requiremants
of 3.2.1.1.

6:.7.2.2 Visual. Assesbled vials shall de {nspected for compliance with 3.4.1.

4.7.2.3 Rndlolol}cal.
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4.7.2.3.1 Contasination. A piece of Whatman-50 filter paper, or equivalent,
woistened with deionized or distilled water shall be used to wipe the watches.

All exterior surfaces of the completed watch shall be thoroughly viped with the
filter paper. The amount of tritium contamination on the filter paper shall be
determined by using a liquid scintilletion counting technique. The papar shall be
placed in the liquid scintillation solution within one minute after viping the
vatch. The liquid scintillation counting systes shall have sufficiest sensitivity
to detect & lower limit of detection of 10 picocuries or less of tritium with a 9%
percent confidence limit. This teost 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 bottlee 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 vaterproof marking
system on the bottle. The five watches (see 4.8), and their corresponding
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
constitute failure of this test.

6.7.2.3.2 Diffusion and water leakage. Completed watches with all the luminous
sources installed shall be submerged in, a measured volume of distilled or
delonized vater, equal to approximately 10 times the volume of the watch, for 24
honrs at 7343 degrees fahreoheit (2345 degrees celsius). Watches shall be removed
from the water. 7This is the test procedure for tritium diffusion, and 1f the
radioactive content of the vater ¢xceeds 50 nanocuries/day, it shall constitute
failure of the test. The watches also ehall be examined for water leakage, and if
there is wvater in the crystal bowl at the completion of the test, it shall
constitute fatlure of the water resistance test. Failure of watches of either of
these tests shall be cause for refusal by the Government to continue acteptance of
the production vatches until avidence has been provided by the contractor that
corrective action hai been taken to eliminate the deficiencies. Diffusicn testing
shall not be conducted untii at least 30 days after vial manufacture.

4.7.3 Design and construction - movement. Movement identity and design aud
construction, and stem set) shall be determined prior to qualification
testing for compliance with 3.2.3.

4.7.3:1 !ﬁ!! 1 Jewvel bearings. One percent of the watches 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 eritical friction points, and are
in compliance with 3.2.3.3.3.

4.7.3.2 Type | and 2 Regulator. The regulator setting shall be checked after
weeting the accuracy requirement of 3.3.11, to determine compliance with
3.2.3.3.4.
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4.7.3.3 Type 3 thru $ Module Rmt drain tests. The module shall be tested to
iosure that the current drain &llows an operating life as specified 10 3.2.3.4.2.
The msodule shall be measured with & current meter to deteruine the timekoeping
current drain. 7o allov sufficient latitude io &veilable power, the capacity of
the power cell as veasured in ailliamp-hours (ma hours), shall be derated by 20
percent to obtain the net power capacity of the power cell. The comparison of
pover drain from the module to the power capacity of the derated pover cell shall
be made to insure that a siniauwm 1ife of X wonths can be obtained from the power

cell.

4.7.4 Dial. The dial shall be visually sad dimensionally inspected for size of
markings, Togtbtltty and finish {n accordance vith the respective requirements of
3+2.5 and Pigure 1.

4.7.5 Hande. The hour, minute and second hands shall be inspected for style,
length, shape and finish in compliance with 3.2.5 and Pigure 2.

4.7.6 Case.

4.7.6.1 Cass material. The material (plastic or corroeion resistant steel) shall
be certified as specified 1a 4.5.3.1 to deternine compliance with 3.2.6.3.

4.7.6.2 Case finish. The plastic case shall be visually color matched to
determine cowpliance with the color chip number per PED~STID~595 as specified in
3.2.6.4. GStainless steel cases shall be visually exasined for a dull
nonreflecting finish as specified 10 3.2.6.4.

6.7.6.3 Type 2 Case. The case shall be inspected visually and dimensionally to
determivce conformance to Figure 3 or accaptability to the Qualifying Activity. A
physical test shall be applied where Case parts are not capable of being removed
to deternine conformance to 3.2.6.1.1. 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 00 marking or scarring of the case cad case
finish shall result.

4.7.6.4 I%E. 3 thru $ Case. The case shall be inspected visually and
dimensionally to determine conformance to 2.2.6.1.2 and 3.2.6.4. The plastic case
shall be visually color matched to determine compliance with the =slor chip oaumber

and Federal Standard specified in 3.2.6.4. Stainless steel cases shall be
visually examined for a dull nonreflecting finish aw specified in 3.2.6.4.

4.7.6.5 Case bar test. 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 1541/2 pounds shall be applied to each
case/spring bar via the strap without the case/spring bar permanently bending,
loosening or causing damage to the case/spring bar or cese assembly.
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4.7.7 Crystal. Crystals shall :¢ examined before and after assenbly to the case
and after the storage temperature test of 4.7.24, to determine compliance with
3.2.7. Certification of the material shall be in cooformanca with 4.5.3.1.

4.7.7.1 Mineral glaes crystal strength test. After assenbly to the case, the
case assenbly inc ng crvsta placed flat, crystal up, on a rubber
sheet (0.5 mm ir 0.02 inch thickness) placed on a horizontal, rigid nonresilient,
metal surface. A solid steel sphere weighing 0.56 + 0.05 ounces (15.741.4 grams)
approximately 5/8 inch or 1.59 cm diameter) shall then be freely dropped so as to
fall 12 toches (30.48 cam) bdefore striking the crystal. Any visible damage to the
rrv-tal shall be cause for rejection.

“...8., Crown. The crown shall bde visibly examined and dimensionally checked for
conformance with Pigure 3 or acceptability by the Qualifying activity.

4.7.9. Strap. The strap shall be accepted by certification (see 4.5.3.1) to
{nsure compliance with 3.2.8.

4.7.1C Dark v o wing. A dark room shall be utilized to represent total

datrkness when conducting the visual examination under the conditious 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.

Individual(s) performing test shall be acclimated to the dark room a minimum of 20
minutes prior to conduct of test. This test shall be performed no sooner than
sixty days after vial {nstallation.

4.7.11 Winding test, Type 1 and 2. The winding operation shall be smooth without
excessive torque. Contgnuoul iinain. 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. en the watch is fully wound, the maximum torque
specified in 3.3.7 shall be applied without any damaging effect to the watch.

4.7.13. Setting. 4 standard type pull gauge with appropriate adapter shall be
utilized to cpp!y the direct force (pull) specified in 3.3.6. The crown shall not
be damaged or separated from the movement when the direct force (pull) is applied.

4.7.13.1 Hour-minute setting. Six settings shall be made in 2-hour incvements to
insure compliance with 3.3.6.1 and 3.3.6.2.

4.7.13.2 Second hand stop mechanism. The second seiting mechanism shall be
activated for at least five different settings, to insure that a precise stop and
start action can be obtained without adverse effect on the hands or movement, in

accordance with 3.2.3.3.
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4.7.14 Hand synchronization. The watch shall be examined to determire
conformance with 3.3.5. The setting mechanism vhall be sctivated 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.S.

4.7.15 Maiospring, Type 1 and 2. With the watch fully wound, 1t shall be
exanined for continuous running, without rewvinding, for the minimum time specified
in 3.2.3.2.2.

4.7.16 Hairspring and balance wheel assembl 1 and 2. The hairspring and
balance wheel unit sha consicdered acceptable for compliance with 3.2.3.2.3 if
the watch is capable of meeting the requirements of 3.3.11.

4.7.17 1ldentification marking. All oumbers and lettering shall be visually
inspected for correctness, legibility, and application in accordance with 3.2.6.2.
Inspection for permanent merking shall {nsure that acceptable processes have been
applied such as: castings, woldings, steel stamp, acid, etching, or engraving.

4.7.18 Workmanship. Qualfty of vorkmanship in conjunction with best industry
practices s 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
cortinually produced in accordance with 3.4.

4.7.19 Accuracy. During the counditioning period, the running watches shall be
subjected to the test temperature for at least 4 hours prior te the test. Daily
rates (see 6.5.5), shall be recorded for a period of three days in each position
and the mean datly 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 3.3.11.
The Type 1 and 2 watches shall be wound at the beginning of each test and each 24
hours thereafter for the duration of che tests. The mean daily rate shall be
determined by means of a master time source 24 specified in 4.6.1.

4.7.20. lsochronism. 7This test shall be conducted concurrently with 4.7.19.

£.7.20.1 ¢ 1. This test shall very from that im 4.7.19 in that the error
shall be determined at 6-hour intervals. The difference of error recorded between
each 6~hour period shall not exceed S seconds.

4.7.20.2 e 2. In the position and at the temperature specified in 3.3.10, the
watch shal ully wound and operated for four hours. The watch shall again be
fully wound and the rate recorded while fully wound and after four hours of
operation. The rates shall sgain be recorded at the 20 and 24th hour. The
difference in uniformity of rate between the four-hour periods shall not exceed 10
seconds.
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4.7.21 Magnetism. A magnetic field shall be generated electrically utilizing
standard test equipment capable of developing the magnetic intensity (in Gauss)
vithin the limits specified in 3.3.8. With the watch running, 1t shall be placed
into the energized field vith the stea parallel to the direction of the field.
The field shall be on for three seconds and off for three seconds. This cycle
shall de repeated ten times. Upon completion and removal from the field, the
watch shall be rated by a precision type rate recorder haviog an accuracy as
specified in 4.6.1 to determine compliance with 3.3.8.

4.7.22 vibration. The watch shall be vibrated in accordance with 3.3.1 as
follows:

20 minutes with vibration perpendicular to dial.
20 minutes with vibration in plane of diel 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. While running, the watch shall be dropped from the height of 50
centimeters (19.7 inches), uncontrolled, onto vioyl tile (3 ma or 1/8 icch
thickness) Affixed to & concrete block. At the conclusion of this test the watch
éhall be running and be subjected to a visual and tactile examination in
compliance with 3.3.2 for any crystal damage or other loose, missing, and damaged
PArts. After passing this examination the watch shall then be subjected to the
test in 4.7.24.

4.7.24 Storage. In compliance with 3.3.3, subject the watches to ambient
temperatures and time in the following order:

Store at =50 degrees 42 degrees P (~45 degrees + 1.1 degrees C) for 24 hours.

Store at room temperature (60 degrees to 90 degrees F (15.5 to 32.2 degrees ()
for 24 hours.

Store at 140 degrees +2(60 degrees +1.1 degree C) with at least 50 percent

relative humidity for 24 hours.
Store at room temperature for 24 hours.

After exposure to each éxtreme temperature, the watch shall be examined
for physical defects or damage. There shall be no evidence of physical defects,
damage of watch, or imperfections of crystal. After Pessing this test the watch
shall be subjected to and shall meet the requirements of 3.3.11.

NOTE: Type 1 and 2 watchee shall not be run during storage tests. Temperature

changes in the watch may be gradual to avoid thermal shock. Type 3 to § watches
shall have the battery in the watch.
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4.7.25 Water resistance. ' In compliance with 3.3.4 the watch shall be tested for
waterproofness by immersing it completely for at least five minutes in distilled
water containing & wetting agent of approximately 12 by weight at room temperature
and atmospheric pressure of 1§ pounds per square inch (1 atmosphere) for five
minutes. For an additional five minutes the watch shall be immersed under [
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 195 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 cccurac¥ (qualification ooly). The test shall only be

conducted on watches submitted in con ormance with 4.3 to determine compliance
with 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 33 degrees F (23.9 degrees C + 1.7 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 at seven (7)day {otervals. In
considersation of the normal work week of testing personnel, testing need not be
continuous. The watches shall be wound daily an shall be alternated and tested a8
specified 1in 3.3.13 to obtain approximately half the operating time (45 days) in
each position. Compliance with long term accuracy specified in 3.3.13 sha i 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. The
wean daily rate (see 6.5.6) for any “"individual®™ watch tested shall meet the

accuracy specified in 3.3.13 for mean daily rate.

4.7.27 Contamination, long term (qualification only). Ten watches, packaged in
accordance with 5.1.2 and held in storage for a period of not less thasn 90 days,

"shall bde subjected to the test in 4.7.2.3.1, shall pass the requirement stated in

3.3.12.2.

4.8 Surveillance testing. Five watches randomly selected from production lot
quantities not to exceed 1000 units, shall be forwarded to the Qualifying activity
(see 6.7) for teeting in accordance with 4.7.2.3.1 and 4.7.2.3.2. These five
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
of the Government to continue acceptance of production watches until evidence has
been provided by the manufacturer that corrective action has been taken to
eliminite 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
surveillance teeting shall not be returned to the manufacturer, but shall be
retained by the Qualifying activity (6.7) for historical sudit and record keeping
purposes.
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4.9 Movement design inspection. Manufacturer dats on movement design shall be
forwarded to the Covernment activity identified in 6.8.

5« PACKAGING.
5.1 Packaging. Packaging shall be level A or C, as specified (6.2).
50101 letl A‘

5.1.1.1 Unit packaging. Each wrist watch shall be wrapped in neutral tissue
paper. The wrf.t strap shall be wrapped around the watch and cushioned to prevent
damage to the {nstrument. Type 3 watch shall have the stem maintained iam the
setting position (battery disconnected) by a removable spacer or shim while in the
package. Each watch, vrapped and cushioned shall be packaged in a paperboard box
conforming to PPP-B-676 or PPP-B-566. The bux shall be closed as specified in the
appendix to the applicable box specification.

5.1.1.2 1Intermediate packaging. Ten unit packages of wrist watches shall be
intermediately packaged in a fiberboard box conforming to PPP~B~636, class
domestic.

5.1.2 Level C. Wrist watches shall be packaged to afford adequate protection
against aanngo during shipment from the supply source to the first receiving
activity.

5.2 Packing. Packing shall be level A, B, or C, as specified (6.2).

5:2.1 Level A. The packing shall be in accordance with group 1, Level A of PPP-
T-360.

5:2.2 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.

5:2.3 Level C. Wrist watches in quantities as specified (6.2), packaged as
specified in 5.1.2, shall be packed in containers to assure carrier acceptance and
safe arrival at destination in compliance with Uniform Freight Classification
Rules or National Motor Freight Classification Rules.

5.3 Operating Instructions. Operating instructions shall be included in each
unit packege as specified in 3.6.
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5.3.1 Disposal instructions Type 2 thru 5. Dieposal instructions shsll be
included in each unit package, printed on 20 pound white sulphite paper, four
inches by 1-1/2 {oches. This may be 1ncluded as part of the operating
instructions. The instruction shall be ae follows:

DO NOT ATTEMPT 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
the date of acceptance by the Government.

5.4.1 Radiocactive marking. Radioactive marking and labeling shall be as
specified In MIL-STD-129, except as follows:

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

b. The unit and intermediate packages shall be marked with radiocactive
symbol, the {sotope, and activity present in millicuries. Abbreviations may be
used for the isotope, H , &nd millicuries, mCi.

3

6. NOTES.

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

6.1 Intended use. The intended use, available maintenance and storage of the
wvatch 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, nommagnetic, synchronizable,
vater resistant, accuracy +90 seconds per month (18 minutes per year).

Type 2. Short life (2 years), nonmaintainable, anti-magnetic, water
resistant, accuracy +90 seconds per month (18 minutes per year).

Type 3-5: Short life (2 years), nonmaintainable, battery powered, anti-
magnetic, wvater resistant, accuracy #21 seconds per month (4 wminutes per year).

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification
b. Selection of applicable levels of packaging and packing

¢. Applicable Part Identifying Number
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d. List of serial oumbers to be aseigned, Type 1 cnly (see 3.5).
e. Quantities required in level C packing (5.2.3).

f. Warranoty: Notwithstanding inspection and acceptance by the Government
of supplies furnished under this contract, or any condition of this contract
concerning the conclusiveness thereof, the coatrector warrants that for twvo years
a1l watches furnished under this contract vill be free of defects in design
material or vorkmanship and will conform with all requirements of this contract
(yn conformance with FAR clause 52.246-17).

8+ Applicable AQLe (see 6.3).

6:2.1 Material safety data sheet. Since the specification describes a product
wvhich conta Ztardous (radiocactive) material, a Material Safety Data Sheet
shall be prepared in accordance with FED~STD=313. One copy shall be submitted to
the contracting officer, address as specified (6.2). 1In 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 item.

6.2.2 Disposal of radiocactive waste. Contractor generated radiocsctive waste must
be dispose n accordance ederal and state regulations. The provisions
of AR 700-64 apply.

6.3 Acceptable quality level gAng. The AQL applicable to Tables II through IV
is 1.0 chrcont go!octives.

6.4 Acquisition strate recommended for quartz analog watches. Establish a
multiyear contract with de very of small quantities o units or less within
30 daye and large quantities of 100 to 1,000 units withia 45 to 60 dayc. This
wvill reduce high temperature storage time and stocking cost for a noncritical
item.

NOTE: A typical 30 month battery used in a quartz analog watch stored at 120
degreees Fahreoheit would affect a loss of approximately 10X of its capacity in 30
days reducing the battery runable life to six months.

6.5 Definitions of terms used.

6.5.1 Accuracy error notation. Where algebraic signe are used to denote the
direction of :5ncE;opIng @ccuracy error, the plus (+) sign represents "fast” and

the minus (=) sign "slow.”

6.5.2 Error. Algebraic time difference in seconds between the watch being tested
and the master timepiece.
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6.5.3 Starting error. !rfor at start of test period.

6.5.4 Rate. Difference between the starting error and error at the end of a
given time interval,

6.5.5 Daily rate. Rate in a 24 hour period. The term "daily rate” is used
synonymously with the term "daily error” and "daily asccuracy.”

6.5.6 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 otherwise specified, the mean daily rate shall be for three consecutive
daye operation.

6.5.7 Average mean daily rate. This term is used tc 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.

6.6 Part or Identifying Mumber gPINE- The military part oumber shall consist of
the designator "M', the sic spec cation number, the dash number assigned to

the type of number of the watch (see 1.2), case color symbol (see 1.2 and 3.2.6.4)
and strap color symbol (see 1.2 and 3.2.8).

M 46374 1 M R
Military General Type Case Strap
Designator Specification Number Color Color
Nuaber (See (See 1.2 (See 1.2
1.2) and 3.2.6.4) and 3.2.8)

6.7 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 Products
List whether or not such products have actually been so listed by that date. The
attention of the suppliers is called to this requirement, and are urged to arrange
to have the products that they propose to offer to the Federal Government, tested
for qualification, in order that they may be eligible to be awarded contracts or
orders for the products covered by this specification. The activity responsible
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
from that activity.
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6.8 Movement design review. Drawings, specifications and associated dats, in
conformance to 3.2.3.2.4, must be forwarded to the following:

William Langer Plant
Rolla, North Dakota 58367

6.8.1 Jewel bearings. Jewel bearings for Type 1 and II watches are subject to
the provisions of F{I Clauses 52.208~1 and 52.208-2.

6.9 Subject term (key word) listing.

Analog Watch

Aviation Watch, Wrist
Chronograph, Wrist
Chronometer, Wrist
Electronic Watch, Wrist
Jewel Bearings

Luminous Vials

Quartz Movement
Scintillation counter

Tritium
Custodian: Preparing activity:
Army = AR Aray - AR
Navy =« SH
Alr Force =99 Project No. 6645-0397

Review activities:
Alr Porce - 82
DLA - GS

User activity:
Navy = MC

Civil Agencies Coordinating Activities:
GSA - FSS
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