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Tritfum £110ed tubes to be placed behind a 'iquid crystal display within a digital

watch, permigti;; reading of time 1y lnn anbient Yight, for tale and distribution
of Mamilton Wateh to persons as suthorized by Sec, 32,22, 10 CFR 32, Hamilton

LCD watches will be manufactured under (alifornie Radiocactive Material.
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b A MARILTON WATCH CO. INC
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SUPPLEMENY 50 ATOMIC ENERGY COMMISSION FORM 313

SUTPLEMENT SECTION 3

This Yicense 6 0 be amended to License #37-03572-07F for the use of
Tritium,

SUPPLEMENT SECTION

Olivier D, Barrelet has attended @ complete seminar at American Atomics in
regard to,
a) Pringiples and practices of radfation protection.

bl Radipectivity measurenent standardizetion ang monitoring techn . ques
angd instryments.

C) Matheratics and calculations basic to the use and measurement of
radioactivity.

d) Biologics) effects of radiation,
SUPPLEMENT SECTION 11
Same os License Application #37-03572-07L.
Page 1, Supplenent Section 11.
SUPPLEMENT SECTION 12
Same &s License Application #37.03572-07E,
Page 1, Supplement Section 12,
SUP* , CMENT SECTION 13
Seme as License Application #37.03572-07E,

Page 1, Supplement Section 13,

SUPPLEMENT SECTION 14
Same as License Application #37-03672-07¢,

Page 1, Supplement Section 14,
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SUPPLEMENT SECTION 16
Same 8% License Apylication #37-03572-07L,
Pege 2, Supplement Section 15,
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14,1,
14.2,
14,3,
18,

1%.4.
15.2.
16,

16.1.
16.2.
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IANIILTON WATC M COo. /wNVve.
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The cescription of the product and its intended use.

Type and quantity of bys-product materials,

Chemical and Physica) Form,

Solubility in water and body fluids of the forms of the by-product

material.
Maximum [xterna) Radiation.
Degroe o; hecess,

Details of construction and design.

Total quantity of by-product ateria) expected to be distributed in

the proguct annually.

Expected 1ife of the product.

Method of Leteling,

Procedures for protot, pe testing.

Results of prototype tests.

List of Part Numbers.

Exterra) Radiation Dosage and Dose Commitments.
Individual User.

Dose Commitment, Inhalation and Absorption of Tzo.
Skin Dosage 12.

Uistribution, Handling und Storage,

Dose Commitment, Inhalation and Absorption of Tzo.
Skin Dosace 72.

Retail Sales.

Dose Comnituent, Inhalation end Absorption of 1.0.

Skin Dosecve 1,.
£
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17.
18.
19.
19.1.
19.2.
19.3.
20,
20.0.
2.2,
21,
e,

.
25,
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Lifectiveness of Contatinient,

Disposal,
Cose Probabilities.

Ingividual User,

¥ i

Dose Commitient, Innalation 120 eng Absorption.

Skin Dosage 12.

U
Handling and Storene of Duatit)tics of Wutthos.

Dosage Commitrent, Inhalaticn and Absorption 120.

$kin Dosage T:.

Quatity {entro) procedures to be 101 Yowed,

Receiving and Stores.
Mogule Repair,
List of Frotegraphs.,

List of "rints.
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Solubility 1n Water and Body Flufds of the Forms of the By-Product Material.

Same as License Application #:37-03572-07E.
lge 6, Paragraph 4.

|
Maximum Externs) Ragfation, : |
l

Sane as License Application #37-03872-07¢.
Page 6, Paragreph 5.

Degree of Access.

The watch cases for use with Modulus module #2030 and 2020 are all designed to

prevent access to the tritium luninous source. The module 1s held in the case

by 2 ti?ht interference fit rendering removal without special tools very |
difficult. The outside of the module has 3 flexible plastic hooks clamping the l
battery onto the module, These I hooks are also used to hold the module inside the
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, removal of the case back to replace the battery should on{y have to be I
done every 6 years or more. Rack removal by anyone other than a jeweler or

suthorized Hamilton Wetch Co, service personnel is unlikely, Even upon removal |
of the case back, the interference it of the module ir the case makes remova)l
very difficult without special tool, unavailable to the general public., Should
the module sub-zsscnbly be removed trom the case, further disassembly is unlikely
8s described in Section 7.

Similar to cases used with our presently used modules, it is not possible to
remove the watch crystal with the nodule sub-assembly in place. Should the
crystal be removed or broken, it is 1ot possible to remove the module through
the crystal opering.

Details of Construction and Desion,

- — - -

The 1iguid crystal display module #2030 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 1iquid crystal display. The GTLS is mounted into th
printed circuit Loard 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 & radiation test report.

A transflector 15 placed over the GILS cavity with the 1iquid crystal display,
along with the connectors, Tre display is clamped to the board by means of two
stainless stee! clamps. The tritium display light assembly cannot be removed
through the front 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 removal of the assembly screws is impeded by covering the complete
screw heads with epory to the display ¢lamp. (See photograph #1,)

JR————
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1.

12.

.‘! AN ANPILTON WVWATCH CO, INC.
\ L &by Vg L R A TSR S L P U W™ e ST %
The printed-circuit=Loard-type-pan pretects the tritium tube from the backside.

In addition, ane large button type battery is placed and solidly attached on

the backside of the entire module (caseback sidei. The battery shal) give the

tube an gdditional protection, by covering the entire printed circuit board.

Three hooks used to hold the battery to the module allow the module to be

forcibly inserted int. the watch case by means of a press fit. A spectal vecuum
type tool, not available to the general public, is required to remove the module
from the case. Sec photograph 14. A specially designed too) 1s required to remove
the caseback for eventual battery replacement,

ngﬂ Quantity of By-Product Material Expected to be Distributed in the Product
nnuatly.

Hamilton Watch Company expects that it will distribute a maximum of 20,000 LCD
watihes with tritium 11lumination per calendar year. At 200 mCi per watch, @
maximum of 4,000 Ci of tritium will be distributed,

Expected Life of the Product.

Seme as License Application #37-03L7/-07¢E,
Page 7, Paragraph §.

Method of Labeling.

The back of the watch case shal) be marked with the symbo) (3H) and the name
of Hamilton Watch Company.

Procedures for Prototype Testing.

Five complete prototypes, part TLO 10, 9858-C and TLQ Ix, 9858-5,, watches were
submitted to perfurmance test to American Atomice Corporation.

—— e

The five prototypes of each Liguid Crystal Display watch were found to meet the
performance test levels of 1444444, therefore the Hamilton Watch Company watch
#TLQ 1X, 9858-C and TLO 1x, 9858-5, has a performance of classification of
To6C1444444. Thus under normal conditions of watch usage, the release of tritium
fro? th: :atcn is highly unlikely. (See test results from American Atomics
enclosed.
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13.2.
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List of Part Naniber s

1 hrono

Hamilton Mead Number (Module & Case) TLQ 1x, 9858-C
Modulus Module Number 2030

L0 1), 8y

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

Modulus Module Number 2020
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NDose Conwnitment, luhalation and Ab.orptyon of 1,0,
{

- — —— - - L b b T e ———

Calculations are the same as License Application 37-03%72-07f

Page 10, Paragraph 14,7,

Skin Dosage T:

———— - ——— T

Calculations are the same as License Application 37-03572-07¢

Page 10, Paragrapn 14.3.

Distribution, fandling and Storage RE 10 (1R 32,23 (b).
Calculations are the same as Licence Application 37-03072-07¢

rage 13, Pavaagraph 14,



15.1.

16.2.

16.

[ T T EISERNT YIRS,

}< CLAANMLTRAN ANy COLING
T | 4

Dose Conmitment, Inhalation and Ab orption of 120

- — + —— - - B N I ———

Calculations are the same as License Application 37-034572-0 7

Page 11, Paracraph 15,1,

Skin Dosage 72

- — -

Calculations are the same as License Application 47-03572-07¢

Page 11, Paragraph 15,72,

Retai) Sales Rf 10 CIR 32.23 (b).
Calculations are the same as Licente Application 37-03472+07¢

Page 11, Paragraph 16.
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19.3,  Skin Dosage Tz

Seme as License Application #37-03572-07¢8.

Ptgt 1¢, Paragraph 19.3. and ddditiona) information provided in File #89036,
October 31, 1877, Ouestion 2, Page 2, Skin Dose Colculation,

20, Handling and Storage of Quants 1es of Watches,
Seme a8 License Application #37.03572.07¢.
Page 14, Parsgraph 20.

20,1, Dosage Comnitment, Inhalation and Absorption T,0.

WA AL e

e T S S Sy

Same as License Application £37-03572.07¢,
Page 14, Paragraph 20.1.
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20.2.

2,

21.1.
2.2
2.3
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Skin Dosage 12

Same as License Application #37-03572.07E,
Page 15, Paragraph 20.2, with the exception of:

LCQ Ti-L, #98731<L, should read TLQ X 9858-C and TLO 1X 9858. 5,

Quelity Contro) Pio edures to be Followed.

{A) Manufacturer - The supplier of the gaseous tritium 11ght device (6iLD)
will certify that the tritiun used in the manufacture of each 1ot shipped has
8 stated tritium oxide content from the vendor of the gas of less than one percent.

A1 A f63328 tritium sources will be subjected to the tollowing tests and
inspection prior to assembly into source holder,

Dimentional Checl .
Visual « Drightness 150 micry lanberts miniman,

Twenty«four hour frmersion in water to determine conformance to tritium loss of
not more than 0.10 uC1 4n 24 hours. The manufacturer has liguid scintillation
counting equipnient and date processing systens for handling this test requirement.

ATY the AA #60328 tritium sources passing the preceding tests will be assambd)ed
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
2r¢vio:sb:$?11ca!19ns of tritium luninous sources in maintaining a seal of long
erm sta ty.
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23,

.% L MANMILTON WATCAH CO., INC.

R LR BT ts {74004, u K PATANS PARY
Following a visual inspection of the assembled source hoiders, the units are |
randon sampled per 32.110 (b) (8) for diffusion tests, |

The manufacturer will provide a certificate of inspection with each shipment |
of completed 1ight sources in scurce holder, |

Regeiving and Stojes.
Same as License Application #37.03572-07¢E.

Fage 16, Paragraph 22,

Modute Repair,
Repatr of &17 *vitium modules, TLQ 1Y, 9830-C and TLQ 1X, 9858-5, with

tritium Tight sources will be made at Hamilton Watch Co. or at Hamilton Wateh
Co.'s licensed service centers.

e




24,

<-

MANILTON WATCH CO., /NC.

LARCASBTYTEN, PLENBY L VANIA 17604 U & A SARSEFT TERAF Y

LIST OF PHOTOGRAPHS

1.
2.
3
4,

9.
10.
1.
12.
13,
11,

Complete LCD Module - Display Side, Showing Epoxy Over Screwheads.
Complete LCD Module, Backside Showing Battery.
Module Showing Module Backside, Without Battery,

Stainless Stee) Clamps and Screws Used to Hold the Display
Carrier Together,

Liquid Crystal Display, Elastomeric Connector, and Display Clamp,

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

Battery Placed on Module Baciside for Triium Tube Protection,

Plastic Carrier Showing the Tritium Tube = Display and Transflector
Remaved,

Printed Circuit Board Substrate (C-MOS Circuft Side). Display Side.
Plastic Carrier,

Coriplete Care with Tritium Module,

Complete Case with Tritium Module with Caseback Remove, Showing O-Ring.
Tool to Remove Casebach,

Specia) Vacuum Tool Required to Remove the Module from Inside the Case.
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AMERICAN ATOMICS CORPORATION

425 S50UTH PLUMER AVE YUCSON ARIZONA 852190

LReR L3
TEST REPORT ARLA CUDE W02

0! Hamilton Watch Company
Box 420 ~ 945 Wheatland Avenue
Lancaster, PA 17604
ATT. Olivier E. Barrelet, Manager, Research & Development

UBJECT! Performance Tests per American Atomice Corporation (AAC) Test
Specification AAC/HWCO-1177. Tests authorized under Hamilton
Watch Co. (HWCO) Purchase Order #60731.

Thie is to certify that tests per the referenced specification
were conducted on each of five (5) prototype watch samples of
HWCO LCD digital watch model identified as follows:

Max. Tritium Content

HWCO HWCO Modulus AAC (Millicuries)
wWatch Head Head Module ChronoliteR Per Watch
TLQ 1X 9858~-5% 2020 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 Pregsure Test
3.4 Impact Test

3.5 vVibration Test

Each watch was examined v.sually after completion of each test. As there was no
apparent failure of any watch during the above tests, the immersion test was
zarried out in accordance with Sec. 3.6, AAC/HWCO-1177. Following completion of
this test, the amount of tritium contained in each bath was determined by liquid
scintillaticn counting to be as follows:

Nanocuries Tritium

HWCO Summation
Head Sample Type Bath of Both Baths
9858~ 5 1 Hot and Cold 12

2 Hot and Cold 4

3 Hot and Cold 12

4 Hot and Cold 5

5 Hot and Cold 17

AMERICAN
Aﬂ%;hﬂ S
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AMERICAN ATOMICS CORPORATION

4% SQUTH PLUMER Av| TUCLSON ARI200 A& w1\ Y

Rl
TEST REPORT ARLA CODL 002

T0: Hamilton Watch Company
Box 420 - 945 Wheatland Avenue
Lancaster, PA 17604
ATT: Olivier E. Barrelet, Manager, Research & Development

SUBJECT: Performance Thsts per American Atomics Corporation (AAC) Test
Specification AAC/HWCO-1177. Tests author‘-ed under Hamilton
Watch Co. (HWCO) Purchase Order #60731.

This is to certify that tests per the referenced specification
were conducted on each of five (5) prototype watch samples of
HWCO 14D-digital watches, containing chronolitel® light sources,
identified as follows:
Max, Tritium Content

HWCO HWCO Modulus AWC (Millicuries)
Watch Head Head Module ChronoliteR Per Watch
- X ——r858-C e 2030 Y/ 60328 200

X QELB-A 2040 Y/G 60328 200
L2 1 G050l 1820 Y/G 60284 200
99511 1620 Y/G 60264 200

RESULTS

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

Temperature Test
Thermal Shock Test
Reduced Pressure Test
Impact Test
Vibration Test

wwwww
LT I R S

Each watch was examined visually after completion of each test. As there was no
apparert failure of any watch during the above tests, the immersion test was
carried out in accordance with Sec. 3.6, AAC/HWCO~1177. Following Lompletion of
this test, the amount of tritium contained in each bath was determined by liquid
scintillation counting to be as follows:

Nanocuries Tritium

HWCO Summation
Head Sample Type Bath of Both Baths
2858-C 1 Hot and Cold 4
2 Hot and Cold o
3 Hot and Cold 4
4 Hot and Cold 3
5 Hot and Cold 3




HAMILTON WATCH TEST RUPOKT
Page Two
February 27, 1979

Nanocuries Tritium

HWCO | Summation
Head Sample Type Bath of Both Baths
98EB=A 1 Hot and Cold 3
2 Hot and Cold 0
3 Hot and Cold 4
) Hot and Cold 3
5 Hot and Cold 4
99501-99511 1 Mot and Cold 2
b Hot and Cold 5
3 Hot and Cold 3
4 Hot and Cold 2
] Hot and Cold 2
B) Inspection:
Bach prototype sample watch was examined and evaluated in
accordance with Sec. 4.1 of the referonced specification and
was found to comply with the requirements of this section.
Each prototype sample watch then was soak testea in accordance
with Sec. 4.2 of the referenced specification, The results
of these tests are as follows:
HWCO Tritium in Solution
Head Sample Nanocuries
S858=C 1 l
2 1
3 49
4 27
$ 44
9858-A 1 3
2 16
3 44
4 43
5 44
99501+-99511 1 41
2 15
3 49
4 2
5 2
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CONCLUSION: The results of the tests and examinations of the five (§)
prototype sample watche of each Hamilton Watch Company
watch, as described herzin, indicate that each watch complies
with the performance requirements of AAC Test Specification

AAC/HWCO-1177.

1ity Assurance Supeorvisor

Vohrury 27, 1979
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