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F.ECISTRY OF RALIDACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

fj_0,: ilR- 622- D-102- E DATE: pg i L E23 PAGE 1 Of 60

DEVICE TYPE: Lensatic Induction Damped Com;; ass

MODEL: 5 Y-183

MANUFACTURER / DISTRIBUTOR: Stocker & Yale, Inc.
.

Route 128 and Brimbal Aveue
Beverly, MA 01915

MAf'UFACTURER/DISTRIBUTORi

SEALED SOUP.CE MODEL DESIGNAT!Cil: Any licensec ccmoany following Stocker- & Yale, Inc
desi gr s peci fi ca:ict, 73,. anufacturs 1e
lucircus capsule.

I
ISOTOPE: Hydrogen-3 MAXIMUM ACTIVITY: 120 millicuries

LEAK TEST FREQUENCY: Not Required
.

PRINCIPAL-USE:_ -|(R)GasSources

' CUSTOM DEVICE: YES X NO

.
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"MISTU OF UDIDACTIVE'~iULED SOPCES n ,0 DEVICF',

SAFETY EVALUATION OF DEVICE

'h0: HR-622-D-102-E DATE: S'- PAGE 2 0F 6

DEVICE TYPE: Lensatic Induction Damped Compass

- -DESCRIPTION:

The compass contains seven tritium sealed sources with a total of 120 mci activity
(see drawing, Table VI). Each source is enclosed by glass or plastic or both,
and each is incorporated solidly in a heavy duty cast aluminum case; the sealed
sources being secured by Dow Corning Silastic 732 RTV adhesive / sealant. The compass
case'contains a' copper damping shell, on the bottom of which is secured a 50 mci

- tritium sealed source. Within the damping shell a plastic dial contains a 5 mci,

sealed source on the N end of the magnet and two 25 mci sealed sources; one in the
E and one'in the W designation of the dial. The capsule is made watertight by
sealing with a lexan crystal. A .065 inch thick glass crystal, DD-G-451, Type I,
Class 1, Quality ql secured in an aluminum bezel ring above the capsule crystal,
contains a 5 mci sealed tritium source on the underside. The aluminum compass
cover contains two 5 mci sealed tritium sources secured by 732 RTV and covered

~

by a .020 inch thick plastic ' window. When not in use, the top is closed and latched
tn further protect the internal components.

. c:m ::s. "* a aeight of 5.?- e;nces and can be stcred in 5 cloth coucS. carr'ed~*

" ' ne a s ;-r: :cket or asen arcunc .he users nect aith a nect ccc:.

-LABELING:

The aluminum ' cover (or front of the comnass) is ennraved to raad: U.S.. COMPASS,
,

MAGNETIC,' contract number nr none, if nbt manufactured under a contract, and the
manufacturer and. address and date.

The aluminum cases bottom (or back of. the compass) is engraved with the isotope
and the model number SY-183.

-DIAGRAM:

See attachment.

.
CONDITIONS OF NORMAL USE:

TheLdevice is to be used as a direction finder by persons in any possible
: environmental conditions. The manufacturer predicts the useful life of the device
to be 10 years. The expected useful -life limit is due primarily to the weakening

'of the tritium light source brightness.-

PROTOTYPE' TESTING:

The manufacturer tested the luminous sources to the Auf1 Classification of T-2-G-C-
A 4 4- 2-2-2- 2. . Note: increase of severity of temperature or thermal shock from the

' ANSI N542 recommended classification of 1,2-2-2-2-2-2. The manufacturer was granted
.. . . . ,
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RF91ST9Y OF RADI?ACTfVE SEALED SDURCES 09 DEVICES
SAFETY EVALUATIO!10F DEVICE

.

s: !;R-622-D-102-E DATE: PAGE 3 01 6
,

DEV I C E- TY_PE : Lensatic Induction Damped Ccmpass

PP.0TOTYPE TESTI::G (Cont'd):

e waiver from testing the sources for discoloration ia June 1982 by the fiRC.
Mditionally. five complete compasses were subjected to the following tests:

o 24-hour soak in distilled water
o Temperature test ranged from -43*C to 71*C
o Pressure tested to 226 millimeters of mercury"

o Impact tested from a . height of 1 meter onto anunyielding surface
o Vibration tested ranged from 10 to 55 hertz
o Immersion tested in hot bath of 50 C and in cold bath of 0 C

. After completion of the tests, all compasses were 24-hour soak tested again. No

-failure of attachment or detects of'the vials were found at any point in the testing.

EXTERNAL RADIATIO:: LEVELS:

I ~ e 7.r.,f ac .;re .;;ates 'that there is no measurable external raciation fec i n,.
wW s.;rface-of the compass due to the encapsulation cf the lumitous scpces.

QUALITY ASSURANCE AND CONTROL:

Stocker & Yale checks each batch of luminous capsule to ensure that they were*

manufactured in accordance with contractual arrangements. Stocker & Yale samples
lots of 250 complete compasses from every, lot of 3200 units. There samples are
tested in the same manner as outlined in the prototype testing section. In order
for ,a. production lot to be distributed, it must meet an acceptable quality level
for testing of 2.5%.

LIMITATIONS AND/0R OTHER CONSIDERATIONS OF USE:

o The device shall be manufactured, distributed, and tested in accordance with
Section 32.22,10 CFR Part 32 and the reference cited below.

,

o' The device shall be distributed to persons exempt from the requirements of a
license pursuant to 30.19, 10 CFR Part 30.

SAFETY ANALYSIS SUM!MRY:

' Based on our review of the . data provided by Stocker & Yale, Inc. for registration
n th compas t allow tne unit to be distributed to persons exempt. 1|e cor@ur
wjth ghe conc {u yons as submitted in Stocker & Yale, Inc, safety analysis that:

.

'
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REGISTRY 0F-RADI0 ACTIVE SEALED SOURCES AilD DEVICES
~

SAFETY EVALUATION OF DEVICE

s

N0: NR-622-0-102-E DATE: PAGE 4 0F 6

DEVICE TYPE: Lensatic Induction Damped Compass

.

SAFETY ANALYSIS SUMMARY (Cont'd):

1. In normal use and disposal of a single exempt unit, it is unlikely that the
external raciation dose in any one year, to a suitable sample of the group
of individuals expected to be most -highly exposed to radiation or radioactive
material from the product (compass) wil.1 exceed the dose to the appropriate
organ as specified in Column 1 of the Table in 92.24, 10 CFR Part 32."

With normal use and disposal it is virtually im;ossible for an individual's
- body burden of tritium to meet or exceed the '0.001 rem of Column 1 of the

table in i 32.24. The basis for this conclusion is predicted upon:

a) The measured external radiation, found in each prototype (5 pieces)
during testing, was not detectable above natural background.

-b) Based on the. accumulative dose measured over a period of a year,
of radiation workers who have been handling. comoasses with higher
r:di nc.'te.ievel i E aci/cmass' : nan t e_ pr:taype. con:5ss
(120 di/conpass). 't is unlikely that the externsi radiation
dose, in any one year, to the general 'public woul: exceed the
0.001 rem allowed in -Column 1 of the Table in ! 32.24.

2. In normal handling and storage of the quantities of exempt units likely to
accumulate.in one location during marketing, distribution, installation, and"

servicing of the product (compass), it is unlikely that the external radiation
in any one year, or the dose commitment resulting from the intake of radioactive
material in any one year, to a suitable sample of the group of individuals
expected to be most highly exposed to radiation or radioactive material from
the product' (compass) will exceed the dose to the appropriate organ as specified
i- Column II of the Table in i-32.24.
The tritium sources are sealed in glass vials, which in turn are firmly-secured
by Dow Corning 732 RTV_ adhesive / sealant within the designated areas of the metal-

Each compass is folded and packed in individual field cases, thesecompast.
are put into an_ intermediate cardboard carton holding 20 compasses, finally
five intermediate boxes are put into a larger exterior cardboard carton-ho,lding
100 compasses in the case _of military shipments. For civilian users who buy
in limited quantities, compasses shall be sealed in individual boxes or nylon

Due to the-carrying cases and usually not more than 20 compasses to a carton.
low beta radiation energy of tritium .(0.0186 MeV) the product (compass) would

~

produce no external radiation. There could be radiation release only on rupture
.of the sealed source. In such an instance, the gaseous state of the tritium
would. cause it to- quickly dissipate into a very large volume of air, so as to be
~ immeasurable for all practical pc ' poses.

Testing of the prototype compasses (5 pieces) and previous test experience on
over 500,000 production pieces indicate rupture of the sealed sources will not
occur under normal or rough handling, short of complete destruction of the compass.

u
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T.E31STRY.OF RADIDACTIVE SEALED SOURCES C: DE" ICE
SAFETY EVALUATION OF DEVICE

fj0: UR-622-D-102-E DATE: c '. t: i.7 PAGE S 01 6

DEVICE TYPE: Lensatic _ Induction Damped Compass

SAFETY ANALYSIS SUMMARY (Cont'd):

R,rmal storage will pose no danger to the security of the sources. Because

of the gaseous form of the tritium it is unlikely even destructinn of large
. quantities of compasses during wartime conditions would present unreasonablet

exposure danger to individuals.

It'is unlikely that there will be significant reduction in the effectiveness~

3.
of the containment, shielding or other safety features of the product (compass)
from wear and abuse likely to occur in normal handling and use of the compass
during its useful life. .The compass through prototype testing (see Prototype
Testing) and previously manufactured compasses (over 500,000) have been
subjected to very severe physical shock, high and low temperatures, contamination,
diffusion and water leakage tests It is extremely unlikely the many safety
features would be sufficiently overcome so as to allow leakage of measurable
amounts of radiation. Compasses returned to Stocker & Yale, Inc. 4 to 12 years
after manuf acture display intact tritium sources.

t in-use 5nd disposal of a single exemp: unit. or in hancling and stocap of
.

:ne ;.;antities of exempt units likely to accumula .e in one h:sticn during
marketing, distribution, installation, and servicing of the product (compass),
the prcbability is low that the containment, shielding, or other safety features
of the product (compass) would fail 'under such circumstances that a person
would receive an external ~ radiation dose or dose commitment in excess of the
dose-to the appropriate organ' as specified in Column III of the . Table in

,

-532.24, and the probability is negligible that a person would receive an
external radiation dose or dose commitment in. excess of the dose to the32.24.appropriate organ as specified in Column IV of the Table in i

The use and disposal of a single unit or the handling and storage of quantities-
of.the product (compass) would not ' result in any external dose absorption
due to the low energy beta emission (0.0186'MeV) of tritium. The probability~

of a dose commitment being received by a user or handler is negligible as
indicated by the intensive and severe testing done to measure the containment
and shielding ability of the product (compass). During all of the severe
use and ~ abuse this product (compass) has been subjected to, no tritium source
has ruptured or dislodged. These results have been accomplished with pro-
duction of compasses containing larger and more vulnerable sources than those .,

proposed in the new design of the prototypes under test and consideration for
exempt status.

~

He fi'nd the compasa acceptatile for'1fcensi'ng purposes for distribui! ion 'to persons
. ho are exempt'.from the'requfr'ements for a license pu'rsuant to Section 30',19,'10w

- CFR Part 30.

.
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REGISTRY OF PADI0 ACTIVE SEALED SOURCES A;D DEVICES
SAFETY EVALUATION OF DEVICE

[iO:O' tiR-622-D-102-E DATE: JAN 181983 PAGE 6 OJ_ 6

DEVICE TYPE: Ler.satic Induction Damped Compass

'

REFERE!CES:

The folloWing supporting dccuments for the Stocker & Yale, Inc. Lensatic Compass
are hereby incorporated by' reference and are made a part of this registry document:

o Stocker & Yale, Inc. letter date.d November 2,1982, with enclosures thereto.
..

ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

7
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