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SUPPLEMENT TO AT0!ilC EN(RGY C0!iMISS10N FORM 313

SuiPLEMENT SECTION 3

This license is to be anended to License $37 03572-07E for the use of
T ri tium.

SUPPLEMENT SECTION 5

Olivier D. Barrelet has attended a complete seminar at American Atomics in
regard to:

a) Principles and practices of radiation protection.

b) Radioactivity measurenient standardization and monitoring techn' ques
and instruments.

c) -Mathematics and calculations basic to the use and measurement of
radioactivity.

d) . Biological effects of radiation.

-SUPPLEMENT SECT 10N 11

Same as License Application t37-03572-07E.

Page 1. Supplement.Section 11.

SUPPLEMENT SECTION 12

Same as License Application #37 03572 07E.

Page 1 Supplement Section 12.

SUP! 094T SECTION 13 -

Same as License Application #37-03572-07E,

Page 1 Supplement Section 13,

SUPPLEMENT SECTION 14

Same as License Application #37-03572-07E.

Page 1. Supplement Section 14.

1
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SilPPLEMENT_ SCCi10] Lib

Same as License Application #37-03572 07E.

Page 2, Supplemerit Section 15.
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1. The cescription of the product and its intended use.

2. Type and quantity of by product materials.

3. Chemical and Physical form.

4. Solubility in water and body fluids of the forrrs of the by-product
material.

5. t'aximun External Radiation.

6. Degra ojAccess.

7. Details of construction and design.

8. Total quantity of by-product aterial expected to be distributec in
tne product annually.

9. Expected life of the product.

10. Metnod of Leteling.

11. Procedures for protot.coe testing.

12. Results of prototype tests.

13. List of Part Nurbers.

14. Exterr.a1 Radiation Dosage and Dose Cor.itments.

14.1. Individual User.

14.2. Dose Comitment, Inhalation and Absorption of T 0,
2

14.3. Skin Dosage T .p

15. Distribution, Har.dling end Storage.

15.1. Dose Comitment, inhalation and Absorption of T 0.
p

15.2. Skin Dosace T .p

16. Retail Sales.

16.1. Dose Corn:c ent , Inhalation end At' sorption of T;0.

16.2. SLin Dosage 1
7

- :,

2
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17. L t fec t i n. ness of contain.,ent .

18. Disposal.

19, tose Piebabilitics.

19.1. In:sivicual Uu r.

19.2. Dose Com it a nt. Inr.alation 7 0 er.d Abtorption,c
7

19.3. Stin Dose;e T .
7

Handline;'end Storane of Ovanttties of Watchts.20.

20.1. Dosace conmitnent. Inhalation tnd tesorption T 0.
g

?0.2. !Lin Dosege T .p

21. Qual.t> a ntrol proce.1 ares u bc followed.

22. E,0;ei'v i tig and S tores .

23. Ibaule Re;. air.

24 List of Fi 3tegraphs.

25. List of trir.ts.
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SLBJECT: Inforution Requit ed per Sec. 32.?? for Use Under 30.19, 10 CfR 30.

1. ,lhe,, Description of the Product and its Intended Use.

The Hamilton Watch part number, see Point 13, are multifunction
liauid crystal display (LCD) digital watches. The time is
continuously displayed and may be viewed in high ambient light
or in the dark without the need to depress a button. This lea"es
the user's both hands free for such required things as driving.

Each cased liquid crystal display module contains one gaseous
tritium light source, (GiLS) having a maximun, tritium content of
200 nci. The GltS is used for the illumination of the display.
(See photograph 1), lhe h nn module consists of three basic
parts:

1.1. The two clamps (made out of stainless steel) that retains the
display, transflector, connectors and source holder (GILS).
Photographs 4, 5, 6.

1. 2. The printed circuit board (display side) that contains the
enc 6;)sulated integrated circuit, the gaseous tritium light
Loui t e Md astociated elet t ront( tumponents (Photograph 9).

1.3. The Printed Circuit Board with four threaded bushings that
hold the display and display clarr;r., together by four screws.
The plastic carrier, madt out of high teniperature resistant
blue nylon, contains the piirited Circuit Board, and the dis-
play and the battery,

2. , Type cod Quantity of Bv-I roduct Materials

f ach utth module will contain one gaseous tritiua light
device (GTlD) that carries one gasecut tritium light
tource (hTLS). Each GTLS, Liquid Crystol Display, TLQ IX,
9E58-C and ILQ 1X, 9858-5', module has a maximum 200 mci 3H
per watch module.

3. Cheni_ cal and I M ical form

Same as License Application 837-03572-07E.

Page S, Paragraph 3.

. .
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4. Solubility in Water _and Body f luids of the forms of the by; Product Material.

Same as License Application a37 03572-07E.
bge 6 Paragraph 4.

S. Maximum External Radiation.
,

Sanie as License Application =37-03572-07E. |
Page 6. Paragraph 6.

6. Decree of Access.

The watch cases for use with Modulus module 72030 and 2020 are all designed to
prevent access to the tritium lut,inous source. The module is held in the case
by a tight interference fit rendering removal without special tools very I
difficult. The outside of the module has 3 flexible plastic books clamping the
battery onto the module. These 3 hooks are also used to hold the module inside th(
case. A special tool is required to remove the module outside the watchcase.
(Photo 14.) The casebacks used shall be screwbacks without battery hatches.
However, rcmoval of the case back to replace the battery should only have to be
done every 6 years or more. Back removal by anyone other than a jeweler or
authori:ed Hamilton Watr.h Co. service personnel is unlikely. Even upon removal I

of the case back, the interferer.cc fit of the module in the case males removal
very difficult without special tool, unavailable to the general public. Should
the module sub-esse.nbly be removed iron the case, further disassembly is unlikely
as described in Section 7.

Similar to cases used with our presently used modules, it is not possible to
remove the watch crystal with the module sub-assembly in place. Should the
crystal be removed or broken, it is i.ot possible to renove the module through
the crystal opering.

7. Details of Construction and Desion.

The liquid crystal display module t2030 and 2020 containing a tritium light
source has been designed to safely nest the source panel (GTLS) within a printed
circuit board type pan and the liquid crystal display. The GTLS is mounted into th
printed circuit board cavity with a silicone RTV adhesive. The GTLS supplier
(American Atomics Corp., Tucson, Arizena) shall deliver batches which are
accompanicd by a certificate of compliance with a radiation test report.

A transflector is placed over the G1LS cavity with the liquid crystal display,
along with the connectors. The display is clamped to the board by means of two
stainless steel clamps. The tritiun display light assembly cannot be removed
through the frorit of the module without destruction of the module. The display
is retained in the module by two stainless steel clamps. Disassembly of the
module by renoval of the assembly screws is impeded by covering the complete
screw heads with epoxy to tne display clamp. (See photograph #1.)

t

. {. .

I
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The printed-ciicuit-board tync-pan protects the tritium tube from the backside,

in addition, one large button type battery is placed and solidly attached on
the backside of the entire module (caseback side). The battery shall give the
tube an additional protection, by covering the entire printed circuit board.
Three hools used to hold the tattery to the module allow the module to be |

forcibly inserted int % the watch case by means of a press fit. A special vacuum
type tool, not available to the general public, is required to remove the module
from the case. See photograph 14. A specially designed tool is required to remove

i

the caseback for eventual battery replacement. |

8. Total Quantity of By-Product ttaterial Expected to be_ Distributed in the Product
Annually.

Hamilton Watch Company expects that it will distribute a maximum of 20,000 LCD
watches with tritiuri illumination per calendar year. At 200 mci per watch, a
maximum of 4,000 Ci of tritium will be distributed.

9. Expected Life of the Produg.,

Same as License Application <37-0M72-07E.
Page 7. Paragraph 9.

1

10. Method of Labeling, j

(3 ) and the nameThe back of the watch ca3e shall be mar 6cd with the symbol H
of Hamilton Watch Company,

,

11. Procedures for Pro _tc_tyne Testina.

Five complete prototypes, part TLQ i(, 9858-C and TLQ IX, 9858-5%, watches were
submitted to performance test to American Atomics Corporation.

12. Results of Prototype Tests.

The five prototypes of each Liquid Crystal Display watch were found to meet the
performance test levels of 1444444, therefore the Hamilton Watch Company watch
#TLQ IX, 9858 C and TLQ 1X, 9858 5', has a performance of classification of

i ' TpGC1444444. Thus under normal conditions of watch usage, the release of tritium
from the watch is highly unlikely. (See test results from American Atomics'

| enclosed.)

|

|

,
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'3, ListofPart,qabers

13.1. TLQ IX, Chrono

Hamilton Head Number (Module & Case) TLQ IX, 9858-C

Modulus Module Number 2030

13,2, _TLQ Ix, 6'u

Hamilton Head Number (Module & Case) TLQ IX, 9858-5',

Modulus Module Number 2020

'-

_ _ . --
.
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14. External Redict ion hooe ar,d pc.' e typitrynh HE 10 CFR 37.23 M._

14.1. Individuni user

Calculations t.re the same as Literse bolicatior A37-03572-07E.

Page 9. Paragr6th 14.1.

.

I
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14.2. Dose Conunin'ent , Inha la tion and Ali.orot mn of 1 -,0.
c

- - - - _ _ _ _ _ _ . . . . . _ _ _ _ . _ _ . _ _ _ . . . _ _ _

Calculations are the sane as License Application 37-03b7?-07E

Page 10. Paragraph 14.P.

14.3. Skin Dosage 1
7

. ...

Calculations are the saine as License Application 37-0357?-07E

Page 10, raragrapo 14. 3.

I,. Dis tribut ion. !!and,1)rg ar.d Storaue RE 10 Cl R 32.?3,(b)_..t

Calculation", are the saiac as L ic ent e Application 37 0367? 07E

Page 13, Foi aq/ath 1: .

!

):1 -
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15.1. Dose Co*aitu nt, Inhalation an;i Ab.orption of 1. 0
/

___ . _ . . . . . _ _ . . _ _ .

Calculations ar e the same as License Application 31-03572-0 7E

Page 11. Pararr4 h 15.1.

15.2. Skin Dosage T p

- - - -

Calculations on e the same as License Application .i7-03572-07E

Page 11, Paragraph 15.2.

16. Hetail Sales RE 10 crR 32.23,(t.)_.,.

Calculations are the same os Licen'.e Application 31-03b72 07E

Page 11. Paragraph 16.

11

i
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16.1. Dose Lomai tuent. Inha l.it ioti ath! Al6titption 1 0
2

. . _ _ _ . _ _ . . . _ _ . . . . . . . _ . . . . _ _ _ _ .

Lalculatinn'., are the same as t icense Application ,17 03572 07E

Page 12. Paragraph 16.1.

16.2. Skin Dosage i.,
_ _ . _ _ .

Calculatione. are the same at L1 tense Application 37-03572 0 7E

Page 12. Paragraph 10.P.

17. Iffectiveness of Containment P.i 10 CI P 3 7. 2 3 _(cj,._.

Calculations are the san'e at Lic ense Application 37 0%/? 07E

Page 12. Paragraph 17.

I
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18. Disposal RE 10 Crn 37,?}ldA

The TLQ IX, 9856-C and 1LQ lx, 98tB-5' watch is designed and constructed to
with;tand severe environmental conditions, in the unlikely event of the disposal
or replacement of the referenced watch in an incinerator or a landfill, the large (
movement over a landfill area, usually of considerable sin, and through an
incireretor, points to a low probability of creating a tritium con:entration for
producing radiation dosage levels in excess of those in Column 3 Tabic %c. 32.24,
10 CFR 32.

19. Dose Probabilities RC 10 CFR 32.23 (d).

While it is highly unlikely that the referenced Hamilton TLQ lx, 9858-C and
TLQ IX, 985E-L', watch can ta damaged to the extent of release of tritium gas
from the sealed soJrces, external dosage and dose commitment calculation have been
made based.

19.1. _Individua l U<,c;r.

Calculations ain the s'an,e es License Application #37-03572 07E.

Page 13, Pcragraph 19.1.

19.2. Dose Corriitmcnt. Inhalation 10 and Absorption.
7

-- __

Calculations are the same as License Application #37-03572-07E.

Page 13. Paragraph 19.2.

-13
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19,3, Skin Dosage T
2

-_.

Same as License Application #37-03072 07L.

Page 10, Paragraph 19.3. and additional information provided in rile #89036
October 31, 1977, Question 2 Page 2 Skin Dose Caleviation.

20, flandling and Storage of Quantities of L'atches.

Same as License Application #37 03572-07E,

Page 14, Porograph 20.

20.1, Dor, age Connitment. Inhalation and At sorption T 0.
p

~ . - . . - - . . . . . . - - - . . . __ - _

Same as License Application 437-03L72 07E.

Page 14. Paragraph 20.1,

!
!

|
1
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'

20.2. Skin Dosage T
2

Same as License Application *37-0357? 07E.

Page 15. Paragraph 20.2, with the exception of:

LCQ II L, #98731-L. should read ILQ IX 9558-C and TLQ IX 9858 51.,

21. Quality Control _ Pe 0 edures to be followejl,._,

(A) Manufacturer - The supplier of the gaseous tritium light device (GILD)
will certify that the tritiun used in the manuf acture of each lot shipped has
a stated tritium oxide content f ron the vendor of the gas of less than one percent.

.,

All AA #60328 tritium sources will br: subjected to the f ollowing tests and
in5Dection prior to assembly into source holder.

21.1. Dimensional Check.

21.2. Visual - Drightness 150 micr*., lar..be' ts miniman.

21.3. Twenty four hour irmersion in water to determine conformance to tritium loss of
not more than 0.10 pCi in 24 hours. The manufacturer has liquid scintillation
counting equipnient and data processing systems for handling this test requirenent.

All the AA 660328 tritium sources passing the preceding tests will be assembled,

'

into source holder. Use of silicone RIV type adhesive or equivaler. to bond
the tube (1) to the source holders has been demonstrated by the manufacturer in,

previous applications of tritium luminous sources in maintaining a seal of long
term stability.

|

|

* }*

_ _
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following a visJal inspection of the assembled source holdert, the Units are
rando:a smpled per 32.110 (t') (b) fur dif fusion tests.

The manufacturer will provide a certificate of inspection with each shipment
of completed light sources in source holder.

22. Receiving and 5ttg s.s

Same as License Application t37 03572-07E.

Tage 16, Paragraph 22,

23. fiodule Rc.nir.

Repair of all 'ritium modules, TLQ IX, 9850-C and TLQ IX, 9058-L', with
tritium light sources will te made at Hamilton Watch Co. or at Hamilton Watch
Co.'s licensed service centers.

|

I

I
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24. LIST OF PHOTOGRAfHS

1. Complete LCD Module - Display Side, showing Epoxy Over Screwheads.

2. Complete LCD liodule, Backside Showing Battery.

3. Module showing Module Backside, Without Battery.

4. Stainless Steel Clamps and Screws Used to Hold the Display
Carrier Together.

$. Liquid Crystal Display Elastomeric Connector, and Display Clamp.

6. Tritium Transflector Covering and Protecting the Tritium Source.
(Display Removed.)

.

7. Battery Placed on Module Bactside for Tri61um lube Protection.

8. Plastic Carrier Showing the Tritium Tube - Display and Transf1(ctor
Ree ved.

9. Printed Circuit Board Substrate (C-MOS Circuit Side). Display Side.

10. Plastic Carrier. '

.11. Conplete Cane with Tritium Module.

12. Complete Case with Tritium Module with Caseback Remove. Showing 0 Ring.

13 Tool to Remove Caseback.

11. Special Vacuum Tool Required to Remove the Module from inside the Case.

.

17 --
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#1. COMPLETE LCD MODULE - DISPLAY SIDE.
SHOWING EP0XY OVER SCREWHEADS.
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#2. COMPLETE LCD MODULE, BACKSIDE SHOWING BATTERY.

.

18 --

_



. . .

_ _ _ - _ _ _ .

,

)
~ : .%,- v" :<

* '; ;I. , . , I-a*

g .- (7a ]
*. .m

9.:m,A'VeJ' C'
z|ur ,

*
.

I
.

%/ N 'g, . < -,

fw .~ w W 1.a *

. . ' k. y

.r

. 4 ;.u , -

\e ......+c.
. a,.:., s ; .;.

. . .- e.
.~n .m .w .. ,

i f.,[ ,*-_- ?;pp ';; s. . . .a

. _ . . . Y. d.s_
. wjp*-

,.ML. C,4,.. f4.A :-.u. &.

hN.?.xN Ab"'. T r @'. b ' ~ k h. 4, u T. e -y , 4. , . 1
- . e . ~ ,.<.

.eg, L = W'---
; __._2.. , -

. .

!il MODUl E SHOWING MODULE BACKSILE, WITHOUT BATIERY.

- . , . . . _ _ _ _ . . _

w.e . e - :. ; , ,1 ' . , , .PA.43 m u F . : es m.g =A+,.f l.
-

m.s a.? ,_ . _ - _.ua p t' 4
4At> . * J

\ ,' . s
*;;,, .- . | . ., . .

{f ,' k ,p.3;| " 0Yb ~
''

i
* '
,

= _ _. .s. . . a . , ; u, . s
-

.

. . , . -q.. T ,, , , '-e. . e . .
,

.
s

-
..,

,

N
. .

#4. STA!!iLESS STEEL CLAMPS AND SCREWS USED TO HOLD
THE DISPLAY AllD CARRIER TOGETHER.

.
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#5, L10UID CRYSTAL DISPLAY, ELASTOMERIC CONNECTOR,
AND DISPLAY CLAMP,
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e6. TRITIUM TRANSFLECTOR C0VERING AfiD PROTECTING
THE TRITIUM SOURCE. (DISPLAY REMOVED,)
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#8. PLASTIC CARRIER SHOWING THE 7RITIV:t TUDE -
DISPLAY AND TRANSFLECTOR REMOVED.

.
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#11. COMPLETE CASE WITH TRITIUM MODULE
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#12. COMPLETE CASE WITH TRITIUM MODULE WITH
CASEBACK REMOVED, SHOWING 0-RING, '

,
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| #13. TOOL TO RE!10VE CASEBACK,
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#14. SPECIAL VACVUt1 TOOL REQUIRED TO RL!i3VE THE
It00ULE FROM liiSIDE THE CASE.
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25. List of Prints

25.1. Exploded view, Chrono #2030, Print #10521

25.2. Exploded view, St3 regular #2020, Print #10520
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AMERICAN ATOMICS COR POR ATION
'

425 $OUTH PLUMLR Avt- TUCSON, A k 12 0 N A 3 *, 7 | 9

en nus
TEST REPORT seta coot m

'N): Hamilton Watch Company
Box 420 - 945 Wheatland Avenue
Lancaster, PA 17604
ATrt Olivier E. Barrelet, Manager, Research t. Development

SUBJECT:- Performance Tests per American Atomics Corporation (AAC) Test
Specification AAC/tNCO-ll?7. Tests authorized under Hamilton

Watch.Co. (HWCO) Purchase Order #60731.

This is to certify that testa per the referenced specification
'

were conducted on each of five (5) prototype watch samples of
INro LCD digital watch model identified as follows:

Kax. Tritium Content
HWCO . HUCO Modulus AAC (Millicuries)

Watch Head Head Module ChronoliteR Per Watch

TLQ 1X 9858-5\ ?O20.Y/G 60328 200

-RESULTS:
A). . Testing'- Tests were conducted as per the following sections of

the referenced test specification:

3.1 -Temperature Test
3. 2- Thermal Shock Test
3. 3 Reduced Pressure Test

~3.4 Impact Test
3.5 Vibration Test

Each watch was examined visually after completion of each test. As there was no
-apparent failure of any watch during theLabove tests, the immersion test was
carried out .in accordance with Sec. 3.6, AAC/INCO-1177. Following completion of
this test, . the amount of tritium contained in each bath was determined by liquid

,.

'

. scintillation counting to be as follows:-

Nanocuries Tritium
}NCO Summation
Head.- Sample Type Bath of Both Baths

9859-5 1 Hot and Cold 12
2: Hot and Cold 24

m -3 Hot and Cold 12
4 Hot and Cold- 5
5 Hot and Cold 17

A
AM E RIC AN '
ATOMIC S -

.

- _ ._.- _. _ . _- - .n. , , . . , ,
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B) Inspection:

Each prototype sample watch was examined and evaluate 6 in
accordance with Sec. 4.1 of the referenced specification and
was found to comply with the requirementt, of this section.

l'ach prototype sample watch then was soak tested in accordance
witn Sec. 4.2 of the referenced specification. The results
of these tests are ac followt.:

Tritium in Solution
HWOO Hanocuriesllend g ple

9850-55 1 4

2 5

3 7

4 5

5 18

CONOLUSIOh t The results of the tests and examinations of the five ( 5)
prototype sample watches of the referenced f.amilton Watch
Company watch, an described herein, indicate that each watch
complies with the performance requirements of AAC Test
Specification AAC/HWCO-1177.

/ '|'
/'

hb
J. 4./Niller
/ality Assurance Supervisor
. arch 22, 1979

|
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TEST REPORT "I' C001688
.

'

'TOs. Hamilton Watch Company
Box 420 =- 945 Wheatland Avenue
Lancaster, PA 17604 3

-ATT:' olivier E.:Barrelet, Manager,-Research & Devclopment .

!

SUBJECT: Performance Thsts per American Atomics Corporation (AAC) Test
Specification AAC/HWCO-1177. Tests author %ed under Hamilton
Watch Co. (HWCO) Purchase Order 460731.*

This is to certify that tests per the referenced specification
were conducted on each of five (5) prototype watch samples of

NHWC0 LCD-digital watches, containing Chronolite light sources, !

Adentified as follows:
Max. Tritium Content

HWCO. HWCO Modulus AAC (Mil 11 curies)-
Watch Head Head Module ChronoliteR Per Watch

_ TLO'lX 9858-C 2030 Y/G 60328
, _

60320
._ 200_

TLQ 1x 9858-A 2040 Y/G 200
TL2 1 99501 1820 Y/G 60284 200

99511 1820 Y/G 60204 200

RESULTS:A)- Testing - Tests were conducted as per the following sections of
~ the referenced test specification:

3.1 Temperature Test
'3.2 Thermal Shock Test
3.3. Reducod' Pressure Test
'3.4 Impact Test
-3.5' Vibration Test

,

Each watch was examined visually after completion of each test.. As there was no
apparent-failure of any watch during the above tests, the immersion test was
carried out_in'accordance with Soc. 3.6, AAC/HWCO-ll77. Following t.ompletion of
this test, the ataount'of tritium contained in each bath was determined by liquid
scintillation. counting to be'as follows:

Nanocuries Tritium
NWC0 Summation-
Headi Sample Type Bath of Both Baths-.

-9858-C 1 Hot and Cold _4
'

i: 2 Hot and Cold: 14 *

3 Hot and Cold 4

4~ Hot and Cold '3
|: 5 Hoc-and Cold 3 e

i >
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ATOMICS
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ilMtILTON WATCil Tl;ST IEPORT
Page Two
February 27, 1979

..

Nanocuries Tritium
HWC0 S umn.ation
Head Sample Type hath of Both Baths

9858-A 1 Hot and Cold 3

2 Hot and Cold 0 .

3 Hot and Cold 4

4 Hot and Cold 3

5 Hot and cold 4

99501-99511 1 Hot and Cold 2

2 Hot and Cold 5

3 Hot and Cold 3

4 Hot and Cold 2

5 Hot and Cold 2

B) Inspection:

Each prototype sample watch was examined and evaluated in
accordance with Sec. 4,1 of the referenced specification and
vac found to comply with the requirements of this section.

Each prototypo sample watch then was soak tested in accordance
with Soc. 4.2 of the referenced specification. The results

of these tests are as follows:

HWCO Tritium in Solution

Head Sample Nanocuries
,

9958-C 1 412

2 1

3 49
4 27
5 44

9858-A 1 3

2 16
3 44

! 4 43
5 44

i

99501-99511 1 41
L 2 15

3 49
, 4 2

| 5 2

0 <

w
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Page Three
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Coll 0LUS10!i t The rer.ults of the tests and' examinations of the five (5)
prototype replc watcher of each flamilton Watch Company
watch, as described hetain, indicate that cach watch complies

with the performanco requirements of AAC Test Specification
AAC/}r.JCO- 1177.

Aldo.,

J. . killer
. ality Assurance su1>crvu,or

j bruary 27, 1979

.
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