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August 24, 1979

Mr. Nathan Bassin .I
Radioisotopes Licensing Branch " t.
Div. of fuel Cycle & Material Safety ;g
V. S. Nuclear Regulatory Coninission .] ;A
Washington, D. C. 20555 3,,,]*

REF: License #37-03572-07E

&
.n

Dear Mr. Bassin:

Please find enclosed the Performance Classification Test

per Self-Powered Lighting Test Specification AAC/HWCo-1177 for

the following Hamilton Watch Company part number 97201:

HWCo. Case No. Head No, Module No.

97200 97201 2020

Very truly yours,
kMM

Olivier Barrelet
Manager, Research & Development

OB/bw n
Enc: 2. copies !
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A, T es t Ptneedures .

At Ic.ast five prototypes of cach watch redel vill be subjected to the

perforr.ance testing indicated below. T.arh watch shall undergo all the testt.
,

.

The tests shall be conducted in the order indiented below. LIpon co r;detion

,of cach test, each watch shall be viniintly inspected for f ailure. In the

absence of f ailure, the watch shall be subjected to the succeeding, test.
'

If there appears to be f ailurc in any test, the watch shall be subjected to

the imr.ersion test indicated in A(6) for a positive indication of le akat;e

bef ore proceeding with the next test. Suc h va't ch e s t.h all al s o b e s ubj e c t e d

.

to the irr.ernion test af ter cornpletion of vibration testing. Tallure of
. .

'

.

one or core of the prototyper. to pato the tent $nt and inspretion requirement.

( in cause fo * rejection of the watch r;odel. Prototypes of t*ie def ective rnrh

- i. hall not be retested until the defect is correct ed.
.

.

. ,

(1) , Tempe rature Test ,

(a) Equipme.nt. The heatity', and coolinp, equirn.ent shall have a test zoi'

'

. .

volure of at least five tines the volume if the test watch. The''

,

<.
tenperature of the test chamber s. hall be deterr.ined by at least tvr,

recently calibrated temperature sensuring instrur.unts, and the ave:-

'. of the readings shall be tal.cn au the true tenperature. If a gas

oil-fired furnace is u s.e d f o r th e tenperature test, an oxidizing at
.

.

.

rust be r.aintained at all tires.; ,

,

\'

.

g
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b. Procedure. All temperature tests shall be perforned in air. A1
.

, .

'

piototype wat ches r.S' ll be held at or above 65 der,rees Centigra/i' '

a
\ ,

', for at hast one hour and at or below minus 30 der,rees Centigrat.,

.
*

for at least one hour. The test watches shall be allowed to rer.
.- .

in the test chanber until they return to ambient conditions. W.

shall to raised from atnbient ter.perature to 65 destrees Centir, rad.

'

wJ thin a f Ave cinute perjod. Watches t. hall be cooled froro anbie.

s . .

temperatures to ninus 30 decrees Centigrade within 45 minutes.

,, '

(b) Ther nal Shock Tes t
--

'
'

. -
,

. .

'

>

*(a) Equi praen t . Same as A(1)(a)-Temperature Test., ,

i

, * *

(b) Procedure. All prototype watches shall be heated to 65 der.rees,t .

!' ' , Centigrade 'or greate arid held at this tenperature for at least
'

.

i

15 n.inutes. The vacch shall then be transferred in 15 s.econds
*

or 1ers to the cold chan.ber held at or below rainus 30 der,rees. .
,

'

Centigrade and ren.ain t! ore for at least 15 tr.i nu t e s .
. .

# .

(3) Reduced Pressurc 7est,

,. .

i

| '(a) Equiprent. The apparatus used for the pressure tes,t shall consistt .

'
. .,

*

j of e vacuura pu..p vented to an exhaust systern and a sealed char her i
*

.

reans fo r vi sual obse.*va't f on of the wa t ch unde r test. The pressorta
,

\
1

j gauge shall be calibrated within six renths preceeding the test and
' should have a ran,';c at least 10 percent greater than the test pret!

|

,

.

O

e
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', (b) Procedure. Prototype watches shall be placed in the chanber and,
* *

. . .

exposed to a test pressure of 175 rn Hg (absolute) or less for four'

.

'

periods of 15 c.inutes each, the pressure beine, returned to'
.

. , *
.( .

,

i ateospheric betveen cach period. . ,
.

" * -- .
,

j'*, ', *
' '

.
. ,

,' - ~

(4)'Icpact Test . .
,-

, ,

.
. -.

.
.. .. ..

(a) Eq'uipment. A rigid steel plate counted on an unyielding surf ace and'

-... ,
,

a support or shelf for watches. ''|
,

*

.
. . .

. .
.

(b) Procedure. The vacch suppo,rt sh'all be rounted one noter above the

; steel plate. Each prototype watch vill be placed on a support and,'
'

*

t. t'using 'any device or neans which will not have a tendency to orient*

,

watch, pushed fron the support and allowed to free fall and impact t''

,

. ..

! I*. steel plate in a randon r.anner. The procedure shall be repeated 20'

1 <
. .

,

| -| tames. The support shall then be positioned two veters above the st-, :., ,

! !
. .

plate. The watch shall be placed on the support and -the.n pushed f rc-
.

* '
i ;. ,

, , ,, ..

0 the support and allowed to inpact the steel plate in a random runnett *

! . ..' . .
,

',

| . The procedure shall be t'epeated twice.
-

'

.

*j ' . .'

. .

i .

!. -(5) Vibration Te.st ",**
, ,

'

' . . .. ,

' ' . . (a) Equipment. The equipnent shall be, c.1pable of providing a sinple.

,, 'harnonic motion havins _an amplitude of 0.075 centireter (0.03") and.,

\g a naximum total excursion of 0.15 centineter (0.06".), the frequency*

,

f. '

.

| being varied ut.i f errdy be tween the approxinate li ni ts- of --10 (hert.'
'

6'.
. '

'

ane ss ii.. .

-

i
'

|
' '

,.
'-

.

.

.

*
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(b) Trocedure. Prototype watches shall'bc subject ed to the above sinple
, ,

tarronic notion for 60 minutes. The entire f requency range, between-
.

'

t *'

... . , ,

10 H: .ind 55 liz and retum to 10 Itz, shall be traversed in- -

f
.

. .. .

*
'. approxicately one cinute..

'

,

,

(6) Imersion Test-
.

'

.
_

(a)'Equipeent, t!o t and cold baths. -
,

'
- -

.. ,

(b) Procedure. Irre r se each protot'ype watch in a water bath, tuintained

O decrees Centirrade, and allow it t remain for 15 minutes. The'wat-

! chall be transf e rred, within a one n!nute period, to a hot uater
. .

'.

bath naintained at or above 50 degrees ,Contigrade and e.11o'.<ed to*

() renain for 15 rdnutes. Again, within one minute, the watch will be

I transferred to the cold bath and allowed to remain for 1.5 rdnutes..

; .

The cycle t. hall be repeateci at least tvjec. The radjoactdvity in tbt
*

,
'

i ,

,, j hot and cold baths shall be determined. The total radioactivity in
,

.

|.- the liquids shall not er.ceed 50 nanocurien.*

.

|!
.

1
. ...

! B. Inspection
*

| *..

t
, .

I { The fo11 erin; procedures shall be used during the jnsptr_ tion of the
,

. o
I
j prototype watches to deterrJne conp3f ance wi th the performance test

-

;- . ,

! j requirceents. htches chall be evaluated to deterrJ ne the ability of the.,

i '

vacchcas,e and rodule design to maintain the integrity of the mdule and,,

|
'

r.e l f-l u r.i riu u s s ea r c e . At the end of the series of tests, the source

nust not be broken or punctured end renain fixed to the source pan.

. .

e *
,

.

.
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' D. ' Inspection (cont:inued) .,
; '

'the 1,ourec pan tot a ctnain secured in the watch nodule, and the untch nodulei

i
,

t .. . . .

enust ageajn secured in the watchcau. The tri tiwa sourus nust not b.e' '
, .

* '

'. accessibic as a result of dana;;e to either the watch nodule or the liquid
'

'

f. crystal display.
*

'

.

(1) The test' watchee, shall be exandned visually for any evidence of
5:j

.
8 failure. Each wat ch, shall 'be disasseMed to vet t fy that ,all i nmponents
,

> ! *

reunin secured in the watchcase and within the inodule.''

..
,

:

; (2) Each teatch shall be individua13y a.onk tested for 24 houro in a voitune
'

s

f ofivater equal to 10 t$nes the volun,c of the uatch. The untch shall.
.

'

be remved sma the'tri tium activity in the water solution deternined.

0,'} '

' The tot.T1 activity in the water solution rhall not exceed 50 nanocur2e9.

f or each tritium lir,ht source in the uttch. or 100 nsnocurjen per watch,
.

*I .

!- whichever ic less.
'

*

- s

.|
, .

-

, .

C. ?!arhingg. .
-

e

! . .

. .

Watchcases t, hall be pe rn+rntly Tarked to indicata the presence of trititru.. ,

as authorized by speciffe arenenent to thip license. Uatches shall also
,

j
.

be per:.anent3y barked to $ denti fy th > raanuf acturer.
'

e

.
*

.. . * . . . ,

*
;

,

e

I, .

1i .
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SPL TEST SPECITICATION 1732'

JOB NUMUER~ ) ;r ;z /

DATC. _ _ i./. i@j 4
'' T RADIATION

TEST DESCllIPTION VISUALj,p!! SOAK TEST llEMARKS

"
3.1.2 Temperature

,

*
3.1.3 "hertnal Sh')ck

,

~'"~~~
3.1.4 l>re s s u r es (Ruduced)

~

3.1.5 I npac t (Lo'.92 2) .

'

-

'd ,1. 6 'mpact ( Le 14,

f(' "'3.1.7 v.aration

OK
'

'

||) 3.1.8 linnieraion (llot/ Cold Seeattac5d
Duth) C J/_ Reiert No._

m.

$' ! *ALTHESS
S AMl'LE fv ii . INITI AL llHIGi!TNESS A T";'j,,ft, TUSH.

f k972g/ /(-2 4
i 2D 2-0

20 **
/

,

2f 24

HEMAHMS & CONCj.USIONS

r

.

[pf.
'

pate_ /g Tim bla i c i a n,,_
,,_

_ ,_

-;wanstapanrn_n?Musu.3 T"L,9N 5P~ 823f / * TELEV 19!!179 VN 4
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h

REPORT NO._ ._

.

F[/C7f IMMERSIONDATE TES1,

SAMPLE P/N 9'72c/ JOB NO./CUSTOMEll 8N8/ e a,n f M'm

TEST SDAK TlMB (L) .25 ,,, lin S .

ACTUAL SOAK TIME (tA ),_ .25 !!RS .

SOAK WATEll VOLUME (V)_ 200 ,_ M I.S .

'

MAXIMUM TRITIUM ALLOWADLE (T) .05 microcuries

25MAClijNE EFFICIENCY (E)
_

BACKGROUND (B) COLD f 9 9' ilOT JF8 _ CPM
e Test suple. 0.1 cc Counting time; I min.

.

() SAMPLE TEST TRITlUM INSI'r.CTOR
SAMPLE NO. QTY, CPM IWMOVED pC1 I N t'[l AL,

.

''
COLD 5 /

d[/h
~

IlOT 5

CD ' b tm r

,'/ ;/
2 5 ;, 1ou
479 179
.. i s idk17,1 f

| | < '
.

Qf

w.xx ~ - .naawwu.eae.ui,,wanageri.u. n _ _,
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CL"h
'

lJ.4
'

Arm :n ','/ *t t W ;|*1 g 4;m g, N,334 U, pt ;;; e l;; ggg | m sg

b
f(ElMHT NO.

.. , , _ ,
.

DATH_ /V 7f- TLST- 24 110U11 SOAK' / _ _ _ ,

SAMI'LE P/N h WO/*

JOB NO. /f'llSTOMElt._
__

TUST SOAK TlMC (t) 24
_ liitS ..,

ACTUAL SOAK TIME (tA) 24 Illis .

SOAK WATEli YOLUME (V) 50
,, M I .S ._ ,_

MAXIMunt Ti(ITIUM AI.LOWAlsl.l. (T) .100
_in i c ruc ai r i e s

MAClllNE EPPICIENCY (U) ,,,_ ; 2 5 _ _
'

IJACKGTIOUND ({1)_ _
_

0,2 ce Cotenting time; I min.Test sanip l e ;
_ _ _

_

CI'M

.

SAMPI.F. TEST TitiT10M T NSl'lTTOll
'

h S AMI)l.E NO, _ STY ClH lit:MOVEI) 901 INI'PI AL,
,_ ._

_

, ,

* /d 1 4

/? 1 44A #'
'

7

/2 1
-

<say.

ci

l'? 1 4 /J o7

2o 1 l 84 o7 ,
I

.. . . . . . ~ ~ ~~*

4o99y g 3 0 cy ro o o "J q y m o to O m 3 O CO W N
voppn ==ongN eOm"m eOgeg Nom"m
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LABOllATORY REPORT-
,

Ad '

SPL TEST SPUCIFICATION 1733-

JOB NUhlutil by/
~

DATE r/*F/7>"
'' ~/ RADIATION

TEST DESCllIPTION VISUAL EXALI SOAK TEST REMARKS
.

.

3.1.2 Temperature

3.1.3 Thermal Shock
,

3.1 '4 Pressure (Reduced)

3.1.5 Impact (Level 3) -

-

3.1.6 Impact (Level 4)

f(
'

3.1.7 , Vibration
0JC

,

(j 3.1.8 Immersion (llot/ Cold See attached
DaLh) g4 gepopg go,

.

BRIGliTNESS
SAh! PIE NO. ,IN ITI AL llRIGitTNESS AFTER TESTI:

~2- f ~>)'
c2 720/ /6 -1 o 3 y

21) w
2D %W h

|

RELIARKS & CONCLUSIONS

.

1
i

Trichnician._ .._ Date_, / [7,' ./__

1;22rM5w"~2.*=u"*nm T . 984 592 8220 * TELE .lBISBS F" marm
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REPORT NO._ _

F/'o f __

7tg7 _

I M RSIONDATE

SAh1PLE P/N 9720/ JOD NO. /CUSTO11 Ell 888/ e am hn

TEST SOAK TIk!E (t) .25 _ !!BS ._

ACTUAL SOAK Tlh!E (tA) .25 IIRS .

SOAK WATER YOLUl.1E gV) 200 ,_ .11.S .)

'

.05 microcuriesk!AXIhluki TRITIUld ALLOWABLE (T)]
2511ACll1NE EFFICIENCY (E)

DACKGROUND (B), COLD '9V [ LOT 8f,P CPhi
g Test _. anip l e . 0.1 cc Counting: t iene ; I min.

,

@ 5.'.11 P L E TEST 'i tt IT 1 Uht INSI'UCTOR
S A!.1PLE NO'. QTY CPhi 1( E kl O V E D u C 1 INITIAL

$ === ($ #

COLD 5 7
9 -o-

!!OT 5 4[4f
.

/ '

4 d.,a:
469 10V
479 179
469 '89

j 17o

| | i '
'
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o
!(1-;1'ultT NO ,

DATH /V p TES't. 24 !!OUR SOAK .-_- - - - - . , _ _ _ .
< f

SAktt'LE p/N h7h/ JOB No /t'llstongtt
'

TEST SOAK TIME (t) 24 gigg ,

ACTUAL SOAK TikiU (13) 24 3,;;g ,
_ ,_

SOAK WAThlt VOLUMC (V) 50 g g ,g ,
_

MAXI!!UM Tl:1TlUl.1 A1.LOWAlsl.L (T) .100 in g c pggi,,,g g s

11ACillNE EFFIC1UNCY (E) .25

'
11ACKGit00ND ( B)_ Cl y't

Teut sample; 0.1 ce 6 TintiTg t iene ; I min. -'

s

'

S AM Pl.l' TEST TitiT1UM I NSPI:CTOlt
e@, , SAMI)lU NO. _ gTy Cl)M

_
lti:M()vi.:n i,c} gg|7;3L,

_

/d 1 2 jf/ O

2 *< f)y/? 1
'

.

| 1 dh Og

h 1 LM o7 ,

= --
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AMERICAN ATOMICS COR POR ATION
425 SOUTM PLUvik Avt TUCSON. A k 12 O N A 8 '. 7 I 9

sn mi
' " ' * ' "March 1, 1979

Hamilton Watch Company

P.O. Box 420
945 Wheatland Avenue
Lancaster, PA 17604

ATT: Mr. Olivier Barrelet
Manager of Research and Development

Gentlemen:

This is to amend the staten9nt on American Atomics Corporation test
report dated November 27, 1978 indicating that the watch trndel under
test contained two gaseous tritium light sources (GTLS's).

Information received from Hamilton Watch Company on February 27, 1979
indicates the referenced watches cach contained three GTLS's,

identified as follows:

Manufacturer: Merz & Benteli Nuklear AG, Bern, Switzerland

Mocol Number: T-4001-1
Length: 18.5 millimeters
width: 2.35 millimeters
Thickness: 0.7 millimeters
Wall Thickness: 0.2 millimeters
Material: Borosilicate glass
R2ximum Tritium Content Por Tube: 67 millicuries
Maximum Tritium content Per Watch: 200 millicuries

Sincerely,

AMERICAN ATOMICS CORPORATION
/

w

. T. Miller
Quality Assurance Supervisor

JTMimah ,

b
ATOMIC S

- - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________-_____ _________ - - _ ______


