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Schedule I
;

EXEMPTIONS --

I, '

EXEMPTION CRITERIA {

I-1. Practices and sources within practices may be exempted from the requirements
of the Standards, including those for noti 5 cation. registration or licensing, if the
Regulatory Authority is satisfied that the sources meet the exemption criteria or the

exemption levels specified in this Schedule or other exemption levels specified by
the Regulatory Authority on the basis of these exemption critena. Exemption should
not be granted to permit practices that would otherwise not be justified.

- I 2. The general principles for exemption are that:--35

i (a) the radiation risks to individuals caused by the exempted practice or source be '

sufficiently low as to be of no regulatory concern:,

(b) the collective radiological impact of the exempted practice or source be suffi-

ciently low as not to warrant regulatory control under the prevailing circum-
stances: and

(c) the exempted practices and sources be inherently safe, with'no appreciable

likelihood of scenarios that could lead to a failure to meet the criteria in (a)
; and (b).

(
I-3. A practice or a source within a practice may be exempted without further
consideration provided that the following criteria are met in all feasible situations:

(a) the effective dose expected to be incurred by any member of the public due
to the exempted practice or source is of the order of 10 gSv or less in a year,'
and

|.,- (b). either the collective effective dose commmed by one year of performance of
the practice is no more than about I man.Sv or an assessment for the optimua-
tion of protection shows that exemption is the opnmum option.

.

4

i
!

" See INTERNATIONAL ATOMIC ENERGY AGENCY, Pnac9es for thel
Exampoon of Radiation Sources and Pracoces imm Regulatory Control, Safety Series No. 89,

| IAEA, Vienna (1988).
!

l-
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EXEMPTED SOURCES AND EXEMPTION LEVELS

I-4 Under the criteria in paras I 1 to I-3, the following sources within practices
are automatically exempted without further consideration from the requirements of
the Standards, including those for notification, registration or licensing:

(a) radioactive substances for which either the total activity of a given nuclide
present on the premises at any one time or the activity concentration used in
the practice does not exceed the exemption levels given in Table I-I of

MSchedule I ; and

(b) radiation generators, of a type approved by the Regulatory Authority, and !,ay
electronic tube, such as a cathode ray tube for the display of visual images,
provided that:

!
(i) they do not cause in normal operating conditions an ambient dose equiva-

_

lent rate or a directional dose equivalent rate, as appropriate, exceedmg | 1

1 ySv.h-8 at a distance of 0.1 m from any accessible surface of the
apparatus; or |

(ii) the maximum energy of the adiation produced is no greater than 5 kev. ' '

" The guidance exemption levels set forth in Table I-I of Schedule I are subject to the
following considerations: (a) They have been derived using a conservative model based on

(i) the criteria of para. (I-3) and (ii) a series oflimiting (boundmg) use and disposal scenarios.
The values of activity concentration and total activity represent the lowest values calculated

in any scenario for a moderate quantiry of material. (See COMMISSION OF THE ;

j
EUROPEAN COMMUNITIES. Principles and Methods for Establishing Concentrations and

Quantities (Eaemption Values) below Which Reporting is Not Required in the European
Directive, Radiation Protection 65, Doc. XI.028/93, CEC, Brussels (1993). (b) The applica-
tion of --'weh to natural radionuclides, where these are not eacluded, is limited to the
tocorporation of naturally occurring rsdionuchdes into consumer products or their use as a

r=Mvc source (e.g. Ra-226. Po 210) or for their elemental properties (e.g. thorium,
uranium). (c) la the case of more than one radionuchde, the appropnate sum of the ratios

of the actmty or activity concentration of each radionuclide and the coiT=;-----% caempt
activity or setmty concentranon shall be taken into account. (d) Unless excluded, exemption
for bulk amounts of materials with activity concentranons lower than the guidance exemption
levels ofTable I-I may nevenheless require further consideration by the Regulatory Authonty.

82 '
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I-5. Conditional exemptions may be granted subject to conditions specided by the
Regulatory Authority, such as conditions relating to the physical or cletmcal form .

' and to the use or disposal of the radioac:ive materials. In particular, such an exemp-
tion may be granted for an apparams containing radioactive substances not otherwise

!- exempted under para. I-4 (a) provided that:

| (a) it is of a type approved by the Regulatory Authority;
(b) the radioactive substances are in the* form of scaled sources that effectively

,

prevent any contact with radioactive substances or their leakage except that this '

should not prevent exemption of small quantities of unsealed sources fuch as
those used for radioimmunoassay;

| | (c) in normal operating conditions it does not cause an ambient dose equivalent ,

rate or a duecnonal dose equivalent rate, as appropriate, exceedag I gSv h*' .

at a distance of 0.1 m from any accessible surface of the apparatus; and ~i
(d) necessary conditions for disposal have been specified by the Regulatory ,i,

Authority. ;
*

|

i
I-6. Radioactive substances from an authorized practice or source whose release to !

j. the environment has been authorized, are exempted from any new requirements of
notification, registration or licensing unless otherwise specined by the Regulatory

,

Authority.

I
i

t
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:
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TABLE I-I. EXEMFTION LEVELS: EXEMPT AC1'IVITY
CONCENTRATIONS AND EXEMIT ACTIVITIES OF RADIONUCLIDES
(ROUNDED) (seefootnote 36) ,

;

;

^ 'I ^
. Activity . ActivityNuclide concentration Nuclide concentrauon i

Ok / ) IOk/Oi i8

!

H-3 1 x 10' 1 x 10' Fe 52 1 x 10' 1 x 10'
8Be-7 1 x 10 1 x 10' Fe-55 1 x 10' 1 x 10'

C-14- 1 x 10' 1 x 10' Fe-59 1 x 10 1 x 10'8

80-15 1 x 10 1 x 10' Co-55 1 x 10' 1 x 10'
*

F 18 1 x 10' 1 x 10' Co-56 1 x 10' 1 x 10 8

Na 22 1 x 10' 1 x 10' Co.57 1 x 10 1 x 10'8

Na 24 1 x 10' 1 x 10 Co-58 1 x 10' 1 x 10'8

8 7! Si-31 1 x 10 1 x 10' Co-58m 1 x 10' 1 x 10
8 8P-32 1 x 10 1 x 10 Co-60 1 x 10' 1 x 10s

P-33 1 x 10s 1 x 10 Co40m 1 x 10 1 x 10' i
8 8

| S-35 1 x lo 1 x 10 Co41 1 x 10 1 x 10's 8 2 '

Cl-36 1 x 10' 1 x 10' Co-62m 1 x 10' 1 x 10s ;
-

Cl-38 1 x 10' 1 x 10s Ni59 1 x 10' 1 x 10 ;
8

Ar-37 1 x 10' 1 x 10' Ni-63 1 x 10 1 x 10:8
,

2 8| Ar41 1 x 10 1 x 10' Ni-65 1 x 10 1 x 10' .i
j K-40 1 x 10 1 x 10' Cu44 1 x 10 1 x 10'2 2

2 1 x 10' Zn45 1 x 10 1 x 10'8K-42 1 x 10
K-43 1 x 10' 1 x 10' Zn-69 1 x 10' 1 x 10'

| Ca-45 1 x 10' 1 x 10' Zn-69m 1 x 10 1 x 10' .l2

! Ca-47 1 x 10' 1 x 10' Ga-72 1 x 10 1 x 10s j8

Sc-46 1 x 10 1 x 10' Ge-71 1 x 10' 1 x 10 -)8 8

2 8Sc-47 1 x 10 1 x 10' As-73 1 x 10 1 x 10'
| Sc-48 1 x 10' 1 x lo As-74 1 x 10' 1 x 10's

V-48 1 x 10' 1 x lo As-76 1 x 10 1 x 10
,

s 2 8

8 8 1 x 10' |Cr-51 1 x 10 1 x 10' As 77 1 x 10
Mn-51 1 x 10 1 x 10s Se 75 1 x 10 1 x 10'8 2

sMa-52 1 x 10' 1 x lo Br-82 1 x 10' 1 x 10'
Ma-52m 1 x 10' 1 x 10 Kr 74 1 x 10 1 x 10'8 2

2j Mo.53 1 x 10* 1 x 10' Kr-76 1 x 10 1 x 10'
'

| Ma-54 1 x 10 1 x 10' Kr-77 1 x 10 1 x 10'8 8

! - Ma-56 1 x 10 1 x 10s Kr-79 1 x 10 1 x 10s8 8

r
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August 15, 1995e

' e

MEMORANDUM T0: Patricia Santiago, Section Leader
Commercial Section, IMNS

FROM: John W. Lubinski, Mechanical Engineer g'I I"'III "'ETI ISealed Source Safety Section, IMNS -

SUBJECT: INNOVATIVE WEAPONRY, INC.
i

As requested, I have compared the information submitted by Innovative
Weaponry, Inc., in support of registration certificate NR-365-D-101-E, with
the information submitted with Virginia Van Cleave's August 3,1995, :

'
memorandum. It appears that the gun sight designs included with Ms. Van
Cleave's memorandum do not meet the statements and representations contained -

in the request for registration dated August 8,1991, and subsequent letters
submitted in support of the request, nor the provisions of the registration
dated November 13, 1991.

i

If you have any additional questions, please contact me at 415-7868 or
Mr. Steven Baggett at 415-7273.

Enclosure:
Virginia Van Cleave's August 3,1995, Memorandum

cc: Virginia Van Cleave, RIV

l

I<

l
i

|

|

t

I

I

Distribution:
SCDB r/f NE01 SBaggett'

SSD File # NR-365-D-101-S

I DOCUMENT NAME: C:\ FILES \IWI
T3 receive a copy of thle docwnent, Indicate in the boa: "C" = Copy without attachment / enclosure *E* = Copy with attachment / enclosure *N* = No copy,

0FFICE SCDB d |E | | | |,

NAME JLubinsti/jl
DATE 08/15/95

OTFICIAERRORD COPY
,
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[ %,4 UNITED STATES l

NUCLEAR REGULATORY COMMISSIONg, -.

i i "'"
WYa'n^affSJu sTsW" ' ""'# ARLINGTON, TEXAS 700114064

e%,.....,/
August 3, 1995

!

MEMORANDUM T0: Patricia Santiago, Section Leader
Office of Nuclear Material Safety and Safeguards, IMNS, IMAB j

VirginiaVanCleave,ActingFieldOfficeDirectorifd}[f
'

MEMORANDUM FROM:

Office of Investigations, Region IV
,

SUBJECT: INNOVATIVE WEAPONRY, INC.

;

Attached please find copies of the drawings of Miniature Machine Corporation's
(MMC) products (gunsights) that use tritium inserts provided by IWI. These
drawings were provided to me on August 3,1995, by Dale Kreisman, President, '

MMC. The gunsights are manufactured by MMC's subcontractor in Fort Worth,
Texas. MMC checks them for quality control and sends them to IWI for tritium
insertion and subsequent return to MMC for final assembly and distribution.

As we discussed last week, to assist in 01's ongoing investigation of IWI,
these drawings need to be compared to drawings previously provided by IWI to
determine if, under IWI's current NRC license, IWI is authorized to insert
tritium into the gunsights manufactured by MMC. You stated last week that
John Lubinski would be available to conduct this review. If Mr. Lubinski
needs any further information, he may contact me at (817) 860-8286. I
appreciate your expeditious handling of this matter.

Attachment:
As stated'

|

|
|

f

b~ O h C O O l lh' @
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MINIATURE MACHINE CORP.
'

,

Emineering & Specialty Manufacturingfor the Arms Industry

Virginia J. Van Cleave August 2,1995
Investigator
U. S. Nuclear Regulatory Commission
811 Ryan Plasa Drive, Suite 1000
Arlington, Texas 78011

|

re: MMC Product Drawings

Dear Ms. Van Cleave:
1

The attachments provide you with drawings of Miniature Machine Corporation's
products that use tritium. This submittal is per your request made
yesterday.

|

I point out that all of our pistol sights use a universal blade, that part of
the sight that contains the tritium. The blade is secured in a base designed
with protective ears. It is the base that has dimensional differences to mate
properly with various makes of guns.

I am also providing a supply of business cards for both Ashley Emerson and
myself. In the course of reviewing these drawings, any questions can be
directed to either of us. We will assist in any way required.

Si prely,
.

'

n-J, _ j, y:

Dale . Kreiuman
President

i
!

606 Grace Avenue / Ft. Worth, Texas 76111/ 817-8310837 / Fax: 817-831-1439

00 | '/ bf'
'
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)July-31, 1995 !

!

David M. Gregor, President
I.W.I; Inc.

337 Eubank NE
Albuquerque, NM 87123

Dear _Mr. Gregor:,

|

| This in response to a telephone conversation with Mr. Bruce Casner'on July 31,
' 1995, concerning your application for registration of several gunsights. This

application referenced sealed tritium light sources for use in the gunsights
for which a current certificate of registration has not been issued and for

i which complete design and manufacturing information, sufficient to perform a
| complete safety review, was not included. Mr. Casner indicated that approval

of the sealed tritium light sources for use in the currently registered
| gunsights is of primary concern'for I.W.I.
| )

In order to perform a complete safety review of the sealed tritium light i

sources, complete information on the design and construction of the sources-
' must be submitted. I have enclosed a copy of Regulatory Guide 10.11, " GUIDE

FOR THE PREPARATION OF APPLICATIONS FOR RADIATION SAFETY EVALUATION AND
REGISTRATION OF SEALED SOURCES CONTAINING BYPRODUCT MATERIAL," in order to
assist you in the submittal of this information. In addition, I have enclosed
select sections of Title 10 Code of Federal Regulations that pertain to the

: licensing of manufacturers and distributors of self luminous products
|

containing tritium.

I hope this information is helpful. If you have any questions or require
additional information, do not hesitate to call me at (301) 415-5847.

Sincerel

Douglas A. Broaddus, Mechanical Engineer
Sealed Source Safety Section

. Source Containment and
| Devices Branch
! Division of Industrial and ,

| Medical Nuclear Safety, NMSS |
|

|cc: Bruce M. Casner
l

| Enclosures: 1)Regulabry Guide 10.11, " GUIDE FOR THE PREPARATION
| OF APPLICATIONS FOR RADIATION SAFETY EVALUATION

AND REGISTRATION OF SEALED SOURCES CONTAINING
BYPRODUCT MATERIAL"

2)10 CFR 30.32, 32.22, 32.23, 32.24, 32.25, 32.210 ,

i

Distribution: 1

.

SSSS Staff SCDB r/f NE01 PSantiago SGreene
! SSD 95-77 RBaer |

! DOCUMENT NAME: G:\lWI.INF |

| OFFICE SCDB _ _ ,, l- | | |

| NAME DABftW5dus ;

I DATE 07/ 3; /95 ]
0FFICIAL RECORD COPY

i

950gavion o- 1r
. _ _ - - -
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c c(>o 2@ AA psic

a mb-microtec (USA)! gf Q P.O. Box 1174,

Whar av v North Tonowondo. New York 14120-9174,

(716) 694-2695

June 21,1995

Ms. Catherine Mattsen
U. S. Nuclear Regulatory

Commission
Washington, D.C. 20555

Re: WATCHES WITH GASEOUS TRITIUM LIGHT SOURCES (GTLS)
PRM-32-4

Dear Ms. Mattsen:

On July 29,1993, we submitted a " Petition for Rulemaking per 10CFR 2.802." Its
goal was to put watches with GTLS for dark reading from the regulatory point of |

view on the same basis as those with tritium paint. Almost two years have passed |
and we still have no resolution. We fail to understand this situation considering the I

widespread agreement, that GTLS watches per proposal cause a negligible
exposure to the consumer and the public, which is shown to be smaller than the
one by tritium paint watches. Our efforts to introduce the GTLS for watch
illumination are seriously hampered by this regulatory disadvantage. We pay a
heavy price for delays in regulatory actions and a distinct benefit to the consumer
is withheld.

Since submitting the proposal, important developments in two ways have taken
place. One, more data on the expected effective doses due to GTLS-watches have
become available. Two, new standards by the most prominent international bodies i
on radioprotection have been worked out, which also specify criteria for exempting
practices, sources and substances from the Standards. It should be noted, that the i
commission of the European Communities has adopted the same exemption criteria
in 1993 and made them part of their " European Directive" on radioprotection. In |
the enclosure, we have summarized the results of our survey. j

|

A review of the data presented can only lead to one conclusion: GTLS-watches as !
,

| we have proposed them qualify automatically for exemption from the standards |
'

without further notification, registration or licensing. This refers in particular to the j
most recent, most comprehensive and most authoritative standard by the IAEA, co- i

i

!
|

n - -, fm 1 '") A $

~ f)/&VWVUV/ |ff ) j
n
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o

i

sponsored by the FAO, ILO, WHO, OECD(NEA), and PAHO. Contributors to

| drafting and reviewing were prominent US experts, e.g. Mr. Cunninham of the US
! NRC, Mr. James of the DOE, and Mr. Richardson, of the EPA.
i
!

We would appreciate your help in getting this information to the people reviewing,

!

our proposal for a rule change. Indeed, we hope they conclude that an exemption
| in line with the cited standards is a window of opportunity to initiate a welcome

de-regulation and a uniform " practice" worldwide.

We wait for a decision and are glad to provide any further information.
|

Sincerely yours,
!

/>

du& M W #} .,

awrence Keating
President

LK:kjw
Enclosures (14 pages)

cc: Steven Baggett

|
|

!

|

|

!

;

!

!
,

'
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WATCHES WITH GASEOUS TRITIUM LIGHT SOURCES (GTLS):
- STANDARDS AND REGULATIONS GOVERNING THEIR DISTRIBUTION 1

}
.................................................................................a.......

.

1. Introduction

Gaseous tritium light sources (GTLS) contain radioactive tritium in a sealed
envelope of mineral glass. Its betarays (electrons) excite light in luminescent
materials on the inside walls much :ike the electrons in a television tube produce
light in the screen. No electrons can penetrate the glass.

.

_

GTLSs can be used to mark the hands and hour positions of a watch for dark
reading and provide much higher brightness than the presently used tritium
paints, in addition, the tritium in a GTLS is much better contained than in paint.
The use of GTLS in watches reduces potential irradiation to an absolutely
negligible level. Despite these established facts, GTLS-watches suffer from more

,

severe regulatory constraints. This needs to be corrected!"

f

j GTLS-wate:1es are subject to regulations even though the watch is free of any
radiation. These regulations concern mainly their distribution. They are derived"

from standards which are developed by the world's experts in international'

institutions like the . international Commission on Radiological Protection" (ICRP) '
-

:

or the ,, International Atomic Energy Agency" (IAEA). The IAEA is particularlyi

active in developing standards for radioprotection and has published in 1994 its
most comprehensive guide, . Safety Series No.115-l", cosponsered by such other
international organizations as FAO. ILO, WHO, OECD (NEA), and PAHO. Also
the Commission of the European Communities has adopted the same exemption
criteria in 1993 and made them part of their ,, European Directive" on
radioprotection.

These latest standards are of particular importance to the status of the GTLS-
watch. They exhibit criteria for practices, sources and substances, which shall be
exempted from the regular standards. The GTLS-watch with well defined design !

and testing criteria (see 3. below) can be distributed to the consumer without
regulatory limitations according to these criteria.

1

It is the purpose of this paper to inform on the exemption criteria in the cited
'

standards and to demonstrate compliance to these for the GTLS-watch with the
proposed design and testing characteristics.

;

2. Exemptions from Reaulations

The following recent standards treat radiation protection in general and the
criteria for exemptions from all or certain requirements from these standards:
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i

1.1990 Recommendations of the International Commission on Radiological
Protection.

2. Principles for the Exemption of Radiation Sources and Practices from
Regu|atory Control,1988, Sponsored by the IAEA and OECD/NEA. j

3. International Basic Safety Standards for Protection Against lonizing Radiation ,

|and for the Safety of Radiation Sources,1994, Safety Series No.115-l.
_

4. Principles and Methods for Establishing Concentrations and Quantities
(Exemption values) Below which Reporting is not Required in the European
Directive, Doc. XI - 28/93 by the Commission of the EU.

The last hvo are comprehensive and very specific as regards criteria for
exempting practices and sources within practices" from the requirements of the
Standard. The pages under ,, Schedule I, Exemptions" are enclosed in the annex. ,

1

_

Besides the general principles it gives two quantitative sets of criteria:
I

1. A practice or a source within a practice may be exempted without further
consideration provided that the following criteria are met in all feasible
situations:

a) the effective dose expected to be incurred by any member of the public due
to the exempted practice or source is of the order of 10 Sv or less in a year,
and

b) either the collective effective dose contmitted by one year of performance of
the practice is no more than about 1 man.Sv or an assessment for the optimi-
zation of protection shows that exemption is the optimum option.

2. Under the criteria in paras 1-1 to I-3, the following sources within practices are
automatically exempted without further consideration from the requirements of
the Standards, including those for notification, registration or licensing:

|

a) radioactive substances for which either the total activity of a given nuclide
;
' present on the premises at any one time or the activity concentration used in

the practice does not exceed the exemption levels given in Table 1-1 of Sche-
dule 1.

_

Schedule I gives the limit of activity for tritium at 1 GBq or about 27 mci.

! As outlined earlier, the Commission of the European Communities has adopted
the same exemption criteria.
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3. GTLS-Watches Proposed for Exempt Distribution |

|

With present regulations in the US, Canada, the UK and Switzerland, GTLS-
watches have been distributed exempt from certain regulatory requirements. j

|

| Based on this experience our company has proposed design and testing require-
|- ments which are in several ways considerably more restrictive than the

regulations in the above countries provide. They are the following: ;
!

- Tritium activity per watch max. 25 mci
- Tritium release per watch max. 5 nCd/d

- Prototype testing: meeting or exceeding all requirements of ,,American National
| Standard N540" for temperature, temperature shock, pressure (reduced), impact,
! vibration and immersion ,

|-

t - Quality Control testing: 100% testing of GTLS to a tritium release rate of ;
'

max. 5 nCd/d for all sources of one watch

- Final testing: random sample test for tritium release on finished watches

- Quality control and final testing results to be recorded and available for docu-
mentation

|
In particular, this proposal is more stringent than the GTLS-watches investigated

|
in the two studies summarized in the next section regarding

- Max. T-activity per watch : 1 GBq or 27 mci instead of 200 mci

- Max. T-release per watch and day: 5 nCi or 200 Bq instead of 50 nCi or 2000 Bq

- 100% testing of GTLS to the requirement for T-release.

.

_

.
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4. Expected Radiation Exposure Due to GTLS-Watches

Here the summarized results of two comprehensive exposure studies for the
GTLS-watch over its lifecycle.

A. Estimates of Potential Radiation Doses from Wristwatches Containing l

_

Tritium Gas, Oak Ridge National Laboratory,1978 |

Estimstes are based on the following assumptions: !

;

* Activity per watch 200 mci T
Activity release per watch (HTO) 50 nCi T/de

Annual distribution 1 Mio. watches*

Average life 10 years .l
.

_

Average watch population 10 Mio. watches.

Disposal p.a. 1 Mio. watches.

of which storing in home for 5 years before disposal 50 % |

Burial 25 % ,

incineration 25 % !

SUMMARY OF EXPOSURES

-7 -1

Distribution 8 x 10 to 3 x 10 mrem /a
-2

Wearer & Bystander 0 to 2 x 10 mrem /a

Disposal -3 -2
- storing in home 2 x 10 to 3 x 10 mrem /a

_
- HTO release at incineration 0 to 17 mrem /a

One-time exposure in accident
with one watch 0,5 to 50 mrem

__

h_= w
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|

|

From these exposures the ones for the GTLS-watch per our proposal (see 3.) can i

|- be calculated. Account is taken of the eight times smaller activity (25. mci T ;

L 'inctead of -200 mci T), and the ten times smaller tritium release rate, as
|. - applicable. Only the maxima of the given ranges are recalculated. Also population |
l doses per report are recalculated and listed. All values are restated in SI-units.-

'

_

l
i Derived exposures for GTLS-watch per Section 3 1

|

|
Effective indi- Population
vidual dose dose

!

| Distribution max. 0.3 pSv/a 0.015 man Sv/a
,- Use_ max. 0.02 pSv/a 0.3 man Sv/a
; Disposal max. 25 pSv/a 1) 0.35 man Sv/a 2)

average 0.035 pSv/a
Accident with one watch max. 70 pSv 3) N.A.

|
;

!
.j

1) Potential max. dose of most exposed individual, i.e. remaining continuously in
100 m distance from the stack of an incinerator in which 500'000 watches are ;

disposed of annually. j
i

| |

2) Population dose, when incinerator under 1 is operated in the midst of an area|

populated by 8.4 Mio, inhabitants.

u
3) This accident is extremely rare and the estimate is based on very conservative

assumption.

l
t

!

!-
L

I
i

~

. . - - .- . - - . . - . .-. .a .
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i

I

L B. Board Statement on Approval of Consumer Goods Containing ;

!

j Radioactive Substances, National Radiological Protection Board,1992
|

|

Calculations are based on the following assumptions:~

.

. Activity per watch 7,4 GBq T
Activity release per watch (HTO) 2000 Bq T/de

Annual distribution 10'000 watches.

Average life 5 years.

Average watch population 50'000 watches.

Disposal p.a. 10'000 watches -.
-

of which in 500 landfills 8'000 watches
and in 200 incinerators 2'000 watches

SUMMARY OF EXPOSURES

. Watch wearer in normi ase (inha,ation,
immersion) max. 0,9 pSv/a

. Disposal
- Landfill (inhalation, immersion, ingestion) max.1,1 pSv/a .

1

- Incineration (inhalation, immersion) max. 8 pSv/a
'

. Accident and misuse
- Fire, one watch max.300 pSv
- Breakage of all GTLS of one watch max.100 pSv

From these exposures, the ones for the GTLS-watch per our proposal is now -
calculated. Account is taken if the seven times smaller activity (1 Gbq T instead of

| 7,4 Gbg T), and the ten times smaller tritium release rate (200 Bq T/d instead of
- 2000 Bq T/d).

. -- .. . . .
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t

! Derived exposures for the GTLS-watch oer Section 3

| Effective indivi-
dual dose

,-

| . Watch wearer in normal use max. 0,09 pSv/a

' I
! . Disposal;

- Landfill max. 0,15 pSv/a
,

! - Incinerator max.1,2 pSv/a
,

. Accidents and Misuse
- - Fire, one watch

.

max. 42 pSv

| - Breakage of all GTLS of one watch ' max.15 pSv

5. Does the GTLS-Watch Qualify for Exemption from the Standards?

Reviewing the data presented under 3. and 4., one must conclude that the GTLS-
watch as proposed meets all criteria for exemption from the requirements of the
relevant standards. The following table permits a comparison justifying the above
conclusion. It should be noted, that the max. activity of the watch does not exceed
the limit per , source on the premises" specified at 1 GBq T.

It may put the irradiation due to watches in the proper perspective by a compari-
son with the ever present natural radiation background. Rays of cosmic origin as

| well as radiation from radioactive materials around and within our bodies bombard
us continuously and inescapably. Moreover, the effective radiation attributable to

'

the natural background easily reaches intensities up .to 5 times above the
average, depending on altitude above sea level, geographical latitude - and

i.
terrestrial characteristics such as geological formations and thickness of soil

|- cover. The average dose rate due to this' natural background amounts to some
L 2000 pSv/a and often reaches 10000 pSv/a!

.- . .. .. . -- - -



'eeton 031 Gei',1;6
-

- etex 912 757 mere c ,
'eetax 0319615 C5

.

Page 8
.

Even though compliance with the cited exemption criteria is established, a number
of questions remain open. They revolve around the procedures. Just exactly what
.is formally required when a practice meets the criteria and is., automatically
exempted without further considerations from the requirements of the Standards, ,

including those for notification, registration'or licensing" as stated in the 1994
lAEA Standard and in the 1993 European Directive? Clearly, the legislators are

- asked to translate the standards into laws and plain, practicable regulations. They
are years behind the standards! It is also clearly indicated that in doing so.they
respect the spirit and the letter of the standards. They have evolved over years by
efforts of the world's experts and represent delicately balanced judgements.

_.

I

!

'

i

)

I
i

l
:

|
|

1

June 15,1995 ;

OWT/yr

i

_

i
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EXPOSURE BY GTLS-WATCHES AS PROPOSED BY MB-MICROTEC AND LIMITS FOR EXEMPTION

:

Study A Study B Limit for Exemption

Normal use of watch max. 0,02 pSv/a max. 0,09 pSv/a max.10 pSv/a -

Disposal max. 25 pSv/a max.1,2 pSv/a max. 1 mSv/a a)

Misuse / Accident (1 Watch) max. 70 pSv max. 42 pSv- max. 1 mSv/a a)

Population Dose 0,8 manSv not assessed - max. 1 manSv

1

-2 |

a) To be assessed together with probability of occurrence. A probability of 10 would lead to 1 mSv as limit for dose or :

annual dose rate (max. admissible for member of the general population). The actual probability of occurrence in the ;

-2 {
case of GTLS watches is much less than 10. I

1

1
,

. .. .
- - - _ _ - - - . _ _ _ . _ . _ . _ . - . . . - _ - . . - . . - _ . _ _ . - ~ _ _ _ _ . . . - _ _ - _ . - _ _ - - - _ _ _ . _ _ _ _ _ _ . - - - - - . , - - . - . - -+



..

REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO,: NR-365-D-101-E DATE: NOV 13.1991 PAGE 1 OF 4

DEVICE TYPE: Gun Sight

MODELS: RDI111,'RBIO10, SIC 123, CGFOO3, CGR030, GKF001, GKRO10,
SSF002, SSR020, SWF004, SWR 040, SWR 041

MANUFACTURER / DISTRIBUTOR: Innovative Weaponry, Inc.
337 Eubank NE
Albuquerque, NM 87123

SEALED SOURCE MODEL DESIGNATION: SRB Technologies,'Inc.
Model PRH-800/G/200

>

ISOTOPE: MAXIMUM ACTIVITY:
|

Hydrogen-3 90 millicuries per weapon
30 millicuries per source

. TRAK TEST FREOUENCY: Not Required

)

PRINCIPAL USE: (W) Self-Luminous Applications

CUSTOM DEVICE * YES X NO
.

|*

|
'

-

,

J
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[- REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
! SAFETY EVALUATION OF DEVICE
i
i

NOV 131991NO.: NR-365-D-101-E DATE: PAGE 2 OF 4
1

' DEVICE TYPE: Gun Sight

:

DESCRIPTION:
i /

1 The Model RDI111 is a 2-dot night sight configuration which will
be mounted in rear sights permanently fixed on weapons. The
mounting will conform to drawing RDI111 (see attachment 1) .

The Model RBIO10 is a bar night sight configuration which will be
mounted in rear sights permanently fixed on weapons. The
mounting will conform to drawing RBIO10 (see attachment 2).

The Model SIC 123 is a' dot night sight configuration. It will be
mounted as either a single dot sight in front sights permanently
fixed on waapons or as a 2-dot sight in rear sights permanently
fixed on weapons. The mounting will conform to drawing SIC 123 l
(see attachment 3). Innovative Weaponry, Inc. (IWI) will use the
largest sleeve possible (i.e. of the three sizes listed on
drawing SIC 123) which will still meet the minimum sight material
thickness requirement on the drawing.

IWI has submitted a list of weapons (manufacturer and model
number) which incorporate permanently fixed sights to which IWI
will attach the Models RDI111, RBIO10, and SIC 123 sight
configurations. A copy of the list is shown in attachments 16 &
17.

The Model CGF003 is a front dot' sight designed for Colt pistols.
The sight conforms to drawing CGF003 (see attachment 4).- The
sight may be sold separate or attached to a weapon.

The Model CGR030 is a rear 2-dot or bar sight designed for Colt
pist.ols. The sight conforms to drawing CGR030 (see attachment
5). The sight may be sold separate or attached to'a weapon.

The Model GKF001 is a front dot sight designed for Glock pistols.
The sight conforms to drawing GKF001 (see attachment 6). The
sight may be sold separate or attached to a weapon.

The Model GKR010 is a rear 2-dot or bar sight designed for Glock
pistols. The sight conforms to drawing GKR010 (see attachment
7). The sight may.be sold separate or attached to a weapon.

. . .
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

|

NO.: NR-365-D-101-E DATE: NOV 131991 PAGE 3 OF 4

DEVICE TYPE: Gun Sight

DESCRIPTION (Cont.):

The Model SSF002 is a front dot sight designed for Sig-Sauer
| pistols. The sight conforms to drawing SSF002 (see attachment
| 8). The sight may be sold separate or attached to a weapon.

The Model SSR020 1s a rear 2-dot or bar sight designed for Sig-
Sauer pistols. The sight conforms to drawing SSR020 (see

i attachment 9). The sight may be sold separate or attached to a
weapon.

The Model'SWF004 is a front dot sight designed for Smith and
Wesson pistols. The sight conforms to drawing SWF004 (see
attachment 10). The sight may be sold separate or attached to a
weapon.

The Model SWR 040 is a rear 2-dot sight designed for Smith and
Wesson pistols. The sight conforms to drawing SWR 040 (see

' <

attachment 11). The sight may be sold separate or attached to a
weapon.

The Model SWR 041 is a rear bar sight designed for Smith and '

Wesson pistols. The sight conforms to drawing SWR 041 (see iattachment 12). The sight may be sold separate or attached to a
weapon.

For drawings HRS 001, HFS100, SWF004, and SWR 040 which reference
drawing SIC 123, IWI will use the largest sleeve possible (i.e. of
the three sizes listed on drawing SIC 123) which will still meet

.the minimum sight material thickness requirement on drawings
HRS 001, HFS100, SWF004, and SWR 040.

; DIAGRAMS:

See attachments 1-17.

i

|
i

I-

wme-
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

ROn NR-365-D-101-E DATE: NOV 13199] PAGE 4 OF 4

DEVICE TYPE: Gun Sight

LABELING:

Models CGFOO3, CGR030, GKF001, GKRO10, SSF002, SSR020, SWF004,
SWR 040, and SWR-041 will be stamped with H3 (isotope) and P T1
(manufacturer's logo).

Models RDI111, RBIO10, and SIC 123, which are mounted to sights
permanently fixed ~on weapons, will either have the sight (if
possible) or the frame of the weapon, as close to the sight as
possible, stamped with H3 (isotope) and P1T (manufacturer logo).

l

REFERENCES:

The following supporting documents for the gun sights are hereby
incorporated by reference and are made a part of this registry
document.

IWI's letters dated November 7, 1991, November 6, 1991,-

November 4, 1991, October 24, 1991, and August 8, 1991, with
: enclosures thereto.

Information received from IWI on August 28, 1991, entitled-

" Innovative Weaponry Inc. response to NRC question:
#1 - #16."

ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

NOV 131991 / h -

Ne NDate: Reviewer: ' '

[ <O ';' g[[8NOV 131991
f

Date: Concurrence: -
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Weapon, manufacturer a model designation number to follows

Smith & Wesson Fixed and adjustable sighted revolvers:

Model Not (J Frame) 31, 34, 36, 37, 38, 40, 42, 49, 60,
63, 640, 642, 649 (K Frame) 10, 13, 15, 17, 19, 64, 65, 66
(L Frame) 581, 681, 586, 686, [N Frame) 25, 27, 29, 57,
629, 681, 657.

saith & Wessoa semi-Automatic pistoist

model mos 39, 41, 59, 422, 459, 439, 469, 645.
1
i

Colt FiEed and adjustable sighted relvolvers:

Model Names Python, King Cobra, Anaconda, Trooper,

Peacemaker, Agent, Detective Special, Cobra, Lawman.

Charter Arms Fixed and 2djustable sighted revolvers:

Model Names Bulldog Tracker, Pathfinder, Bulldog, Bulldog
Pug, Police Bulldog, Off-Duty, Undercover.

Taurus Fixed and adjustable sighted revolvers:
Model No 65, 66, 73, 76, 80, 82, 83, 85, 85CH, 86, 94,
96, 669, 689.

Taurus semi-Automatic Fisto1st
Model Nos PT22, PT25, PT58, PT92, PT92C, PT99, PT100.

I

l

I,

1
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1

|

Ruger Fixed and adjustable sighted revolveras

Model Names Blackhawk, Redhawk, Super Blackhawk, Super

Redhawk, Super Single Six, Security Six, GP-100, SP-101, )
Ruger Semi-Automatic Pistols:

Model Nos P-89, P-90.

'

Beretta semi-Automatic fixed sighted pistols: '

i

Model nos 84, 85, 86, 87, 92F, 92FC.
1

Balther Fixed Semi-Automatic sighted pistoles
Model Nos PP, PS, PPK, PPK/S, TPH, P-38, P-88.

Remington shotgua Rifle sights:
Model Nos 870RS, 100RS.

Benelli shotgua Sights:
Model Nos Super 90, 121.

Eeokler & Rook Rifles
Model No 91, 93, MP-5, SP-89.

.

colt Rifles

Model Not AR-15, M16.

|

|
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INNOVATIVE C, g E. NIGHT SIGHT'. WEAPONRY

'

Mowry Custom HandgunsINC.

Specialty Shotgun Systems-

)
'

November 7, 1991

-

I

] Nuclear Regulatory Commission-
1

'

Washington D.C. 20555
]
4

ATTN John Lubinski,

f Commercial Section
4

Medical,' Academic, and' Commercial,
,

| Use safety Branch- .

"

Division of Industrial and.

2 Medical Nuclear Safety, MNSS

i

.
Dear Mr. Lubinski

!

3

Enclosed are the drawings as requested per our phone
conversation November 7', 1991

Again, Thank You.
~

Sincerely,'

B & residentBarry owry

|
!

I

r,,sersr-Mngg[3h
L' W 6 W*" 337 Eubank NE * Albuquerque, N.M. 87123

,

'

Toll-Free 1-800-334-3573 * (505) 296-4645 * FAX (505) 27.1-2633
. - .

. . . _ O
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INNOVATIVE
- E. NIGHT SIGHT*

| WEAPONRY| INC. Mowry Custom Handguns
i

Specialty Shotgun Systems
;

November 6, 1991

|

t

Nuclear Regulatory Commission

Washington, D.C. 20555

ATTN John.Lubinski.
*

l

Commercial Section-

Medical, Academic, and commercial
.

;Use Safety Branch

Division of Industrial and
Medical Nuclear Safety, NM88

i

Dear John Lubinski,

Enclosed is an. addition to our response to 10CFR32, part
32.32.and 32.24. Also enclosed are our sight installation

instructions. If you have any questions please call me at

(505)~ 296-4645. Thank You.

, . ,

_

Sincerely,

'

3

Barry Mowry- President
.

| x.
'

~ . . . .
-

/hn M cn3 m~||PP' 337 Eubank NE * Albuquerque, N.M. 87123
I " w ^ - --

Toll-Free 1-800-334-3573 * (505) 296-4645 * FAX (505) 27.1-2633
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Response compliance to 10 CFR32.

Part 32.23 and 32.24
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The following sample calculations for estimated radiation
, dose commitments cover normal and extreme conditions.
|

1. Normal Conditions

A. Use

During normal use of a weapon containing our tritium night
sight system, no radiation dose commitment is anticipated.
The external radiation dose rate at 25 cm is estimated to
be less than 0.001 mrem /hr. Since the tritium gas is
sealed in a borosilicate glass source and remains intact
within the sight on the weapon, no inhalation or ingestion
of radioactive material is expected in normal use.

B. Handling, Transporting and storage.

Scintillation test on the sights indicated a leakage rate
no greater than 1 E-5 uCi/ sight in 24 hours. Assuming that
8000 sight set containing three tritium sources each and .

2000 single sights containing one source each are stored
in a 14 Ft x 10 ft room in a 65,00 sq ft warehouse with an
air exchange rate of 1 air (change per hour, the calculated
equilibrium concentration of-tritium is as follows:

I where I= rate of influx of H-3 gas
C= ----- V= volume of the room

AY A = air exchange rate
c= equilibrium H-3 gas

concentration
I= 26,000 sources x 1 E-5 uCi/ source- 24 hr=1.1 E-2 uCi/hr
V= 1400 cubic ft x 2.83 E4 cc/ cubic foot = 3.96 E7 cc

1.1 E-2 uCi/hr
C= --------------- = 2.7 E-10 uCi/cc

1 a ch/hr x3.96 E7 cc
C= 2.7 E-7 aci/ cubic meter
The concentration limit set in 10CFR20 Appendix B, Table
II, Column 1 for H-3 in air is 2 E-7 uCi/ml. The
calculated equilibrium concentration in the storage area
is less than 1% of the 10CFR20 concentration limit for a
controlled area. The annual dose commitment to a
warehouse worker, working in the area for 1 hour / day, 250
days / year is a follows:
Assume:

All H-3 gas is converted to tritiated water
Total rate of absorption of tritiated water into
body fluids (mci / minute) from inhalation and skin
absorption is 3 E-2 C where C is the concentration
of tritiated water in air in mci / cubic meter
(ICRP 30)
Committed dose equivalent per unit intake of ,

!
!

.
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tritiated water is 1.7E-11 Sv/Bq (6.3 E-2 res/ mci)
Annual committed doses !
Em 2.7 E-7 aci/ cubic meter x 3 E-2 aci-cubic |-

meter / mci-minte x60 minute / hour x 250 hr/yr x 6.3 E-2
res/ mci = 7.7 E-6 res/ year .i
E=0.008 mram/ year. '

All other situation during normal handling, storage, and
transportation involve smaller quantities of Tritium (H3)
and/or shorter exposure times thus would result in
negligible dose commitment.

C. Disposal

since the gunsights are relatively expensive items and are
l

warranted for there useful life, it is unlikely to be '

inadvertently removed from the firearm and disposed of.
The disposal of a sight intact with a firearm to normal !

trash is unlikely. With our warranty, if a sight becomes
defective, it will be returned to IWI for replacement.

,

Therefore, improper or carless disposal of the sights is
unlikely to cause any significant radiation dose.

,

f
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2. Extreme Conditions
1

A. Use

The most extreme hazard during the use of a weapon with
the tritium night sight system installed would be the
rupturing of the closest source (rear sight) to the user,
causing the instantaneous release of the gas during

,

firing.
,

scenarios Assume

Rear sight contain a total of 60 mci of H-3i

gas. Rear sight is 15cm from tne user's
face. Breathing zone can be represented by i
a cone with apex at the source and base, a

'
|

10cm diameter circle at the user face.<

All H-3 is converted to tritiated water i
'

instantly.!

(Effective half life for tritiated water =
12 days)

Total absorption of inhaled tritium in body fluids
: Mass of soft tissue = 63,000 g (ICRP 30) ;

Fraction of gas released in the direction of the breathing
'

zone:

gyrxr
where r = radius of the base| F= --------

41T R x R of the cone'

R= distance from
source to nose

3.14 x 5 X5 sq cm
y= ________... ______ =0.03.

4x 3.14 x 15 x 15 sq cm
Maximum estimated dose commitment to user assuming all H-3
gas is converted to tritiated water,

H= 60 BCi x 0.03 x6.3 E-2 ren/ mci = 115 aren,

For such an accidental instantaneous release, most of the
gas would remain as elemental H-3. The dose commitment
from H-3 gas would be approximately 1000 times less. The
total estimated dose commitment would be 2% of the
calculated value since up to 2% of the gas originally in
the glass capsule could be in the form of tritiated water
(see Manufacturer's specs.)

B.;

Handling Transportation and Storage i

1
.

I
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i The most extreme hazard situation in this category would ;

; involve the rupturing of a quantity of sources due to a
massive fire or explosion in the storage area.-'

(refer to No. 1-B for dimensions and quantity) |
'

!

!
I

i i

4 scenarios Assumes I

i

: 50% of the sources ruptured Immediate dispersion of the
! gas within the storage area Conversion of all H-3 gas to
! tritiated water. Total rate of absorption of tritiated
j water into body fluids (mci / minute).from inhalation and
i skin absorption is 3 E-2 C where C is the concentration of
! tritiated water in air in mci / cubic meter (ICRP 30)
i
8 780 Ci X 0.50
| Cs = 9.6 E-6 Ci /cc=-------------

'

3.96 E7 cc
| = 9.6 E3 aci/ cubic meter
j Dose commitment:

Em 9.6E3 ' mci / cubic meter X 3 E-2 aci- cubic meter / mci-min 4

36.3 E-2 ren/ mci 18

| 5 18.0 res/ minute !
: Dose commitment to occupant remaining in enclosed area for )
i 1 minute =18.0 rem
i Dose commitment to Emergency personnel remaining in
! -enclosed area without respiratory protection for 2 minutes
i for purpose of rescue =36 rem
; This calculation greatly overestimates the true dose
i commitments in this situation. Air currents would

disperse the gas very rapidly in the case of a fire,*

particularly one such severity as to rupture 50% of4

i the sources instantaneously. In addition, only a small
i fraction of the H-3 gas is likely to be converted to
; tritiated water before venting to the outside.

| A more reasonable estimate'of the dose commitment would be
obtained using the maximum fraction of tritiated water in'

:
- the source, 0.02. If this value is used the dose

; commitments become 36 mrem for the occupant and 72 mrem
: for the Emergency Personnel. However, even under the
j extreme conditions the dose commitments would be within

the values in Table 32.24.
1

i

C.

j Ingestion or Inhalation of the entire tritium (H3) content
(17 mci) of our maximum source.-

; (B=30 aci x 6.3 E-2 res/ mci = 1.9 rea)
In order to achieve this scenario, on individual would

i have to remove the source from the sight without rupturing
j it, then swallow it and have it rupture within the

i
4

i
i
!
.

;
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digestive tract. The want for and individual to perform
this scenario is highly improbable. We feel the act of |

i achieving is virtually impossible. 1-
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INSTRUCTIONS FOR INSTALLATION: GLOCK STEEL

Installation should be nerformed by a connetent cunsmith.

[The Glock push tool is not necessary for installation]

Front Sight: Use punch to tap out existing front sight.
Insert new sight into sight hole. Tap in place. Apply;

| permanent Locktite #271 to Phillips screw and snug
securely in place.

,

Rear Sight: Using a brass drift, tap out existing sight.
Use brass drift to install new sight. Tap into place.
Secure rear sight set hex head screw with permanent
Locktite #271.

I.W.I is not responsible for damage resulting from
improper installation.

.
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INSTRUCTIONS FOR IFSTALLATION: SIG SAUER ULTIMATE COMBAT
'

Installation should be nerformed by a connetont cunsmith.

i Front Sight: Use brass drift to remove existing front
sight from dovetail. Tap out, left to right. Use brass
drift to install new front sight. Tap in place, right to
left.

| Rear Sight: Use brass drift to remove existing rear sight
: from dovetail. Tap out, left to right. Use trass drift
j to install new rear sight. Tap in place, right to left.

Secure rear sight set hex head screw with permanent*

! Locktite #271.
i

; I.W.I. is not responsible for damage resulting from
i improper installation.
I

i
*

i

:
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INSTRUCTIONS FOR INSTALLATION: COLT 1911/2000
Installation should be performed by a competent cunsmith.

Front Sights Remove existing front sight. Stake on new
front sight.

Rear Sight Use brass drift to remove existing rear sight
from dovetail. Tap out, left to right. Use brass drift:

to install new rear sight. Tap in place, right to left.j
; Secure rear sight set hex head screw with permanent
i Locktite #271.

| I.W.I. is not responsible for damage resulting from
improper installation.

j,
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INSTRUCTIONS FOR INSTALLATION: SMITH Te WESSON

Installation should be performed by a competent cunsuith.

Front Sight: Use brass drift to remove existing front
sight from dovetail. Tap out, left to right. Use brass

| drift to install new front sight. Tap in place, right to
,

left.
1

} Rear sight: Use brass drift to remove existing rear sight j

from dovetail. Tap out, left to right. Use brass drift i
to install new rear sight. Tap in place, right to left.
Secure rear sight set hex head screw with permanent
Locktite #271.

I.W.I. is not responsible for damage resulting from
improper installation.

. |
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! ; INNOVATIVE Q
- E. NIGHT SIGHT*

i WEAPONRY| |NC. Mowry Custom Handguns-j 1
j Specialty Shotgun Systems

,

!

;

i

November 4, 1991
j

,

4

3
1

Nuclear Regulatory Commission

Washington, D.C. 20555
1
,

i
; ATTN Susan Greene and John Lubinski
:
'

Commercial Section

Medical, Academic, and Commercial

; Use Safety Branch
1

1 Division of Industrial and ,

|

Medical Nuclear Safety, NM88

,

i Dear Ms Greene And Mr Lubinski,
;

;

j As per my conversion with Mr John Lubinski I am requesting
the following changes be made to our letter of application
for amendment, dated October-24, 1991.

Request #(1)- that,in reply -#1(A) the words "and special
classified military arms" be stricken from the response.
Request #(2)- that the last part of reply #4 now reads: on

permanently fixed sights, either the sights (If Possible)

or the frame of the weapon, as close as possible without

interference to the sight area, will be stamped. The
stamping will be visible on a.n exposed area.

- 00 'OR n s 074 2SFf'
337 Eubank NE * Albuquerque, N.M.87123"

Toll-Free 1-800-334-3573 * (505) 296-4645 * FAX (505) 271-2633
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Request #(3)- The acceptance of the revised QA/QC Manual

(enclosed). The wording in section 4 part 3,5,6, and 10

have been revised with more descriptive requirements.

N1so enclosed is our description of permanently fixed
sights, and a' list of weapons which' fall into this
category. Drawings of the sights I.W.I. manufactures and

/or distributes are also enclosed. If you.have any

questions, please call me at (505)L296-4645. Thank you

for your prompt response.

Sincerely,

f Ykb |
sarry7wr/ 2sideney-

I
i

1
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These attached drawing (BLS 251, BLS 252)

replace Saunders- Roe Beta Light Drawings. .

1

1
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These attached drawing (# SIC 123),

,

i Has been revised. Please replace this in your
j drawing file.
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Permanent, Fixed,- Non-detachable sights designated as

original Equipment: A Description and criteria as
1'follows:

1

(A) A sight manufactured as part of the barrel and or

frame of the weapon. An integral part constituting an

essential of a whole necessary to completeness.

(B) Sights which are attached to weapon by ways of:

Fixed dovetails, stake-on keyways notched with one or more

roll pins cross- locking the sights- to the weapon.
.

Attachments of this nature can only be removed by the

means of competent and professional. gunsmithing

procedures, techniques and specialized removal' implements

and equipment.

(c) . Sights which are attached with rivets.

(D) Sights which are attached by means of a threaded'

locking device, which may only be removed by a sequential
process of tiechnique and expertise.

Notes Criteria. of permanent sights does not . included

those which could. removed by a simple means, done, made or

used by the hand.

,

e
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Weapons incorporating permanent, fixed, or non-detachable

sights as included in their descriptions :
,

I

Weapon, manufacturer & model designation number to follows ;

-

,

Smith & Wesson Fixed and adjustable sighted revolvers

! Model Mos [J Frame) 31, 34, 36,- 37, 38, 40, 42,.49, 60,

f 63, 640, 642, 649 [K Frame) 10, 13, IIS, 17, 19, 64, 65, 66 i
4

) [L Frame] 581,-681, 586, 686, [N Frame] 25, 27, 29, 57,
)

~

629, 681, 657. .

i Smith & Wesson Semi-Automatic pistols
i

Model No 39, 41, 59, 422, 459, 439, 469, 645.
.

Colt Fixed and adjustable sighted relvolvers:

Model Names Python,. King Cobra, Anaconda, Trooper, ]
i

Peacemaker, Agent, Detective Special, Cobra, Lawman.

!

Charter Arms Fixed and adjustable sighted revolvers:

Model Names Bulldog Tracker, Pathfinder, Bulldog, Bulldog

Pug, Police Bulldog, Off-Duty, Undercover.

Taurus Fixed and adjustable sight'ed revolvers:
Model No 65, 66, 73, 76, 80,'82, 83, 85, 85CH, 86, 94,

96, 669, 689.

Taurus Semi-Automatic Pistols:

Model Not PT22, PT25, PT58,. PT92, PT92C, PT99, PT100.

I

1

.
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Ruger Fixed and adjustable sighted revolvers
i . !

Model Name: Blackhawk, Redhawk, Super Blackhawk, Super

| Redhawk, Super Single Six, Security Six, GP-100, SP-101, i
l

| Ruger' Semi-Automatic Pistols:

Model Not P-89, P-90.
,

Beretta Semi-Automatic fixed sighted' pistols:
|

|
| Model No 84, 85, 86, 87, 92F, 92FC.
!

.

|
|

|Walther Fixed Semi-Automatio' sighted pistols:
Model nos PP, P5, PPK, PPK/S, TPH, P-38, P-88.

.

l
.

Remington shotgun Rifle sights:-
Model No: 870RS, 100RS. I

4

Benelli shotgun sights:

Model Not Super 90, 121.

Heckler & Koch Rifles

Model No 91, 93, MP-5, SP-89.

'

.

Colt. Rifle:

Model Nos. AR-15, M16.

|

|

|
;

!
i
!
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1. ORGANIZATION
_

.

1. All Equipment maintained to insure quality-
e
j5 $ 3. All-Tolerances must be met inproductionjg 3. All Drawing maintained for exact specificationsg 4. Proper records kept

t

37 1. Visual Inspection of all product before assembly Igj, 2. All Insert assembled to exact specifications
3. Critical curing times strictly maintainedees

E$$ 4. proper records kept
H<c

se -

-e m
gg 1. Visual inspection of all prouduct before assemblyN

2.A11 source and insert assembled to exact specificationau s es
][ Sjj 3. critical curing times strictly maintainedgg ggc 4.A11 product properly labeled

ms$ 5. Proper records kept

e
E' j} '1. All product must be properly packaged for storage
]( 3 handling, and shipping,

o aws 2. Check for proper labeling
d 28 3. proper records kept
d *%

\

1. QA/QC personal must strictly follow the QA/QC,

gg procedure manual and enforce the policies there in.
2. QA/QC is responsible foe insuring that all departmentsNW '

$, " maintain quality work to exact specifications.
3. QA/QC is responsible for insuring that all departments

maintain proper records.
4. QA/QC sha11 notify the production supervisor of all

immediate situations which need attention or correction
5. QA/QC answer and reports directly to the C.E.O.

.
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1. Office Complex 8. Employee Room2. Shipping and Receiving 9. Restroom3. Shop Office
10.' Restrunne.4. Machine Shop 11. Vaulted Storage Area5. Production Room 12. R. and D. Area6. Radioactive Area 13. Shop

7. Inspection Area 14. Shop
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3. PERSONNEL REQUIREMENTS

A. Personnel shall have in their records all

drawing, specifications, and descriptions

of all products and installation procedures.

B. Personnel must be properly trained to carry out

i all inspections.

:
*

4

C. Proper records must be maintained on all.

inspections.

.
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4. PROCEDURES.

:
4

i
:

| '(1). Inspectors shall have all drawings, descriptions,

j and specifications along with all proper equipment
i

j to perform their duties'.

:
3 . .

| (2). Inspectors shall have written procedures for all

j. processes in manufacturing the product.
.

i i

i

} (3). Inspect all sealed sources when received from the

i manufacturer.

!
'

'

i A. Verify the certification from the !
! !

i scintillation test from the manufacturer. j

i

!
:

| B. Check for activity brightness'(visual

j Inspection). If any sources do not pass

the visual inspection, they are to be !3
i

'

} separated and set aside for periodic

inspection for any change. If any source

does not pass inspection, it shall be

[ returned to the manufacturer.
i
4

|
1

,

i
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c. Check source for fractures and check seals.

(Microscopic Visual Inspection)

D. After Inspection, label with date, quantity,

and QA/QC approval. Place in controlled

area.
,

!
;

,

(4) All machine work, whether done in our shop or by a
~

sublet vendor, shall be inspected for tolerances. !

j The cavities for the source installation shall |
,

meet all tolerance specifications and surface

quality.
'

(5) All sealed source inserts shall be inspected for

proper sealant and lensing materials.as per

required specifications. the inserts shall also i

be inspected for proper dimensions as per

requirement of drawing document.

(6) Inspection of sealed source installations shall be

checked for adhesion tolerances and

specifications,

As per requirement of drawing document.

(7) Quality control has the power to reject any and

all product that does not meet specifications.
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(s) Any product that is not visually correct shall be l

rejected.

(9) Quality control has the power to shut down the
'

assembly line for any situation detrimental to

QA/QC requirements.

i

(10) All product shall be final inspected visually for I

its proper identity and completeness before j

delivery to the shipping _and receiving department.
,

(11) All inspection of any product shall be documented,
,

passed or rejected, and reason of rejection.

|

(12) Records shall be kept of all product inspection

reports. !

(13) A complete inventory shall be kept of all product.

__ s
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4 g. NIGHT SIGHT

WEAPONRY
-

I INC. Mowry Custom Handguns
E Specialty Shotgun Systems2

;

M .* s4 6 M;

/ 32.2a(# /
32. 2g h

'

.

! October 24, 1991 32,.13
i M-,
.

J

Nuclear Regulatory Commission
.

; Washington, D.C. 20555

!
j ATTN! Susan L. Green

j. commercial Section
i

i Medical, Academic,and Commercial ~
~

<

Use Safety Branch
4

Division of Industrial and,

! Medical Nuclear Safety,30tS8
i

!
i
i Dear Ms Green,
i

Enclosed is our response to your letter dated October 4,
!1991 requesting more information regarding our application

for amendment of our license. In response to page one of
your letter, you are correct'in that we wish to both;

1

3 install our tritium system into existing (original)
sights,' and to manufacture our own replacement sights with

'

-

j our tritium. insert system installed. Our fabrication and
.

j installation of.the tritium sources is the same process )1

j for either aystem. You are correct in that we do not wish
to distribute our tritium inserts to other specific

] licensees.
t

i
;

- D,L CTO ?'- A / L|hj)'
i 337 Eubank NE * Albuquerque, N.M. 87123

Toll-Free 1-800-334-3573 * (505) 296-4645 * FAX (505) 271-2633
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In regards to the archery sight pins, I would like to with

draw this request at the current time. At a later date,
,

; we will file a letter of request for amendment to i

distribute this product. At that time we will include all

! descriptions, drawings, tests, specifications, etc. for

this product. At present, I would l'ike all efforts
!

| concentrated on the gun sight license amendment.

The following pages include our response to the

requirements set forth in 10 CFR 32.22 32.23, 32.24 and
4

'

! 32.25 alo,ng with response to your questions and requests
!

in your letter.
,

| Thank you for expiditing this response of application for

{ amendment, as it is of utmost importance to the welfare of
I

our company. If you, or.anyone, has a question-concerning

this response, Please contact me or Mr. Jim Hall at (505):

i 296-4645.
!

| Sincerely,

'

| Barry y-- sident

4

!

:

i

I

i

!

!
!

i
i

|
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4

1
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NRC-#1 Your August 28,1991, letter indicates that the

tritium sources will be mounted in one of
three configurations (drawings 1-3). It also

indicates that the sources will either be
mounted in permanently fixed sights on

weapons or in removable type sights.

(A) For sources mounted in permanently fixed-

sights. Please provide the model number

classification for each type of mounting

configuration and provide a detailed list of

the types of weapons to which each acunting
configuration. applies and will be prototype

test'ed against.'

REPLY-#1(A) In permanently fixed sights, one of three

model_ numbers (see drawing number RBIO10,

RDIlli, SICl23 Attachment Number One (1) will

be installed. The installation must meet all

requirements in dimensions and tolerances. If

requirements are met', this installation

. process can, and will be used for all weapons
#

,4 g including handguns, shotguns, rifles, and

spididl classified military arms. For
'pr~ototypftests[seeAttachmentNumberFive.

-

i

l

I
1

|
|
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For removable sights, please provide drawings .(B)
and model numbers for each sight you intend ,

1

to manufacture. The drawings should specify

model numbers, dimensions including ,

!

tolerances, and mounting deta'ils. A detailed
list of the types of weapons to which each2

i sight model will be attached should also be ]
.

i submitted. In addition, you should specify j,
$

I the minimum sight material thickness
surrounding the sealed source.and identifya

| ~ '

the material from which the sights are made.
1 i
; i
i 1

For removable sights and sights manufactured:
RBPLY #1(B)

by IWI, one of three types of installations
-

' will be used. (see Drawing numbers RDI111,
;

i SIC 123-in attachment number one(1)
i

RDIO10,

|The sights specifications, dimensions, and-:
'
5 tolerances are shown on drawing numbers i

,

,

HFS100, HRS 001 HRS 002 (see Attachment

' number one (1) for drawings). All the

sights mount in the normal procedure of
|gunsight installation (note-sight packaging

<
i card requesting gunsmith
:

installation-attached'

i
4

i

:

!

I

$ *

i
. - - . . .
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NRC-# 2 Provide detailed drawings, showing dimensions

| including tolerances, and model numbers of the

tritium source to be used in the sights. !

!
|

| REPLY-# 2 Enclosed are drawings (see attachment #2)
i

from the manufacturer ( Saunders-Roe*

| Developments Limited) of the sealed sources.

| Also enclosed in-the attachment are the

! American' Standards and UK Standards to which

each sealed source must pass before delivery.

to us. In addition, each source must pass a

final scintillation test before shipment. I

t

-

1

I

e

i

:

i
.

1
t

, . ,
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MRC-# 3 In your letter of August 28, 1991, you
;

j indicate that the maximum activity of each
:

; tritium source is to be 40 millicuries and

f the maximum activity per weapon is to be 120 I
1

i

i millicuries. We note that- these activities

! are different from what you are currently
: :

authorized for. Please clarify. I

|
,

i I

i Reply-# 3 Because our original license is for.3CL j

:
,

millicuries per source and 90. millicuries per
;

'weapon, and our application for amendment

| dated April 17,1991 states the same,-I would
,

I
! like to withdraw.the request for the

increase stated in our reply letter dated
!

August 28, 1991 as I feel the' original>

request is sufficient f'or all our

| ~ applications. I hope this simplifies this

matter.
>

,

l'
!-
.

!

i
:

!,

,

:
I .

.

4 *

- . _ , - . .-. .- -
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; NRC- #'4 Paragraph 32.22 (a) (2) (x) . 10 CFR Part 32,
requires that the labels be durable and

and legible, contain tihe identification

of the manufacturer or initial transferor, |
*

.

and the byproduct material in the product.
I
!
,

(A) Show how you intend to meet these
,

requirements for removable sightis.
,

1

(B) Indicate the locations where you.will label

weapons with permanently. fixed sights and

describe the durability characteristics of

this label.
.

REPLY. We'have. chosen to permanently stamp our logo

(registered Trademark).and Tritium symbol
~

,(H3) into'all-sights and/or weapons. (see

sample attachment number six (6). on all
-

,

sights manufactured by IWI, the stamping
~

.

will'be directly on an exposed surface. On,

permanently fixed sights either tho' sights
:-

(If possible) or the frame of the weapon will
'

will be stamped on an exposed surface.

:.

I

_.-. ._ _ _ . . _ .
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NRC-# 5 You must demonstrate that the sights will

meet the requirements of 10 CFR Part 32,

Section 32.23. This must be accomplished by
explaining all scenarios in which person may
be in contact with the sights, such as

loading of packages of sights warehousing of
sights, persons using the sights, etc. j

*

1

Indicate, in detailed calculations, the doses I

which persons involved in each scenario may i

receive and show that the doses will not
exceed those specified in section 32.23.

REPLY Refer to. our reply to 32.22(A) (2) part (xiii)

and (xiv).

,

.

&

.
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NRC- # 5 Submit quality assurance and quality control
i

; procedures which Innovative Weaponry will
4

| follow to ensure that all sights will continue
4
'

to meet the appropriate specifications.
,

,

s

;

i Reply # 5 See Quality Assurance and control
:

} (QA/QC) Department Manual.
!

] (ATTACHMENT # 3)
.

4

j ,

;

4

i

i
1

1'

i

;
s

;

e

i
i
!
'

1

|

|

,

I

1.,

i |

1
a ,

i I

i
$

|

t

I

s

i
*
.i
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MRC-# 7 Provide more complete information concerning

prototype testing. Note that prototype test

must be performed with each model sight

attached to tha weapon which will have the

' most detrimental effects.

(A) Provide details of prototype testing

performed. Why you be'lieve this weapon would'

result in most detrimental impact, and the*

,

results as required in paragraph

32. 22 ( A) (2) (xii) , 10 CFR part 32.
'

.

6

"

(B) Provide assurance that the prototype testing

demonstrates the typical environments which-

the. sights may; experience. If the sights

may experience environmental conditions
i

-

which exceed those experienced during |
|

.

prototype testing explain the effects of these

environments on'the sights and why such
,

'. environments will not risk the source or

~ dislodge the source from the weapon.
,

REPLY For all-the details of the prototype test and

results (see Attachment Number Five (5))

- - - . . . .-. . _. -
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I
i,

MRC-# 8 Explain how you arrived at the conclusion that

'the results after 30. minutes of chemical testing
;

|

1 representative of 24 hours when also indicated )
{ that 24 hours of exposure to methylene chloride
.

-

!

|; will remove the.Improv and BLACKMAX.
,

)
~

t

| Reply-# 8 We used 30 minutes as a basis 1for our'' tests,
,

'l
i because if a chemical is going to attack a' ; I

;

j surface.or a material, reaction would start'

| within this tima period. No commercial' labeled
;

| gun cleaning. solvent affected the installed:
4

| source in any manner. However there are harsh
i
! chemicals (Methyl. Ethyl, Ketone, Methylene

i chloride,. Acetone, Trichloroethylene).

|
- that if prolonged exposure (12 Hours or more)

h.

; occurs could possibly damage the clarity of
i

j the.'lensing'(Loctite Impruv'349) or even

| - attack thd adhesive (Loctite Blake Max 386).
f In our product brochure (Refer to Q&A Number

j II) we warn against usage of said h:rsh'

i chemicals.
4
?

3

4
.

k

)
'

1
4

i

$

i

- - .
.,:.

.
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! NRC-# 9 Describe the effects of trichloroethylene, a
.

! popular cleaning s'olvent, on the sights.
!
i

Reply-# 9 Trichloroethylene is a highly-toxic chemical
.

and an extreme irritant to the skin. After
i

|, acquiring MSDS information (see Attachment # 4)
f on cleaning solvents marketed for gun cleaning,
a

!
-

we have found this chemical not.to be used in
! . - ,

|
an'y thing labeled for the weapons industry. The *

chemical Trichloroethane is commonly used ini
j ,

i various cleaning solvents. This' chemical reacts.
4

f
'very quickly, usually in less than 5 minutes.

| .Since our tests we performed were for

f approximately 30 minutes with no affects, I
feel we surpassed'any activity of chemical ,

condu5t during weapon cleaning.
,

! We also_ acquired:this chemical in pure. form and
1

! tested our sights for the period.of.one hour
i

! . with absolutely no effect in any manner.-
i -(Note on Trichloroethylene:.This product is no; . . .

1
-

longer allowed to-be used as a solvent by the]
i
i Federal Government and its'une is not permitted
i

-in most states.)
,-

i
4

e

i

I

- . _ - -- . - , .
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NRC- # 10 Describe the type of damage which may occur
'

if the s.ights are subjacted to temperatures

of 300 degrees F for extended periods of. time

during the black oxide finishing process. I

Reply-#10 The process of' black oxide. finishing on a fire
~

arm normally consists of submersion of parts ..

.!..

into the solution for.a time period of.18 to 20 |
*

.

~

minutes. The~ normal temperature is 265 to-268

degrees F. Since this is an accelerated rust

process, either increasing the heat or the.tima
' will create the steel to rust erode. In our

test we went beyond both the normal' time and

temperature (See Attachment' Sheet # 5 ).. The

metal did start to rust erode, but note that

neither..the sealed source device or the-
adhesion of the. device was in any way effected.

,
Because of the-damage to the metal, this finish

~

requires strict control. I feel that we went

,
beyond any finisher's processing in our test. !

|

'
.

.

4
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NRC-# 11 The product brochure provided to the user of
,

the sights should include clear instructions |

for care of the sights. Wording such as "... ;

prolonged periods of time "and " normal-

cleaning fluids" must be clarified if the |

results of not following the instructions will -

! be detrimental to the sights..
, ,

Reply # 11 Attached 'is a copy of'our new product
brochure. we have re' worded it to be more-~

specific.

:

,

. _ _ , _
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| A NOTE TO OUR' CUSTnuuns:
i
! TRANK -YOUI for purchasing P-T NIGHT SIGHTS. You are now
i the owner of the most advanced night sight made today.
i

! PLEASE OBSERVE TEE INSTRUCTIONS BELOW.
!

i USE ONLY COMMERCIALLY L&EELED GUN CLEAMING SOLVEETS.
I

! CAUTIONS: Do not use harsh solvents that ' contain the |
| chemicals: Metylethylketone, Metylenechloride, Acetone or |

| Trichloroethylene. '

!
.

.

! Do not expose to extremely high temperatures encountered
; in finishing and plating procedures. ;

,
. ,

! P-T; Night Sights contain Tritium. Purchasei is exempt-from
i any regulatory responsibility. TRIT::UM mMPT
i ; Tritium has a relatively low biolognoel hasard because of
; ats low energy-level; beta- radiation and because, being.a
! gas it is quickly dispersed.should it be. released.]'
I If a Tritium tube becomes socidentally broken, ventilate

.,

i and leave. the ' area :for a minimum of 30 minutes.-
( . .

4 This Package conforms to the conditions.' and limitations
j specified in 49 CFR 173.422 for~. excepted. radioactive

'
-

; material, instruments.and a.rtic.les UN2911.- .

j 15 year warranty. Satisfaction ~ Guaranteed-
I OUESTIONS? Please Call 800-3341-3573

-

,

I -

i .

i

r .

! .

i
. .,

1

1, ., -
,

4 .

1 -

'

j- -
,

~

t .

I
~

.

4
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{ .

,

i

!
~

.

1
t
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ATTACHMENT

NUMBER

|

|

ONE (1)
|
|

|

|

|

|
|
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I
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'

AL/294/030 ( AD/kS) DEF STAN 62 - 4/3
! ..

N/kD(84/72/0238(CVD/2S)

LAMPS, NUCLEAR

| (GASEOUS TRITIUM LIGHT SOURCES)
!

| This Defence Standard supersedes DEF STAN 62 - 4,
Issue 2, dated 29 March 1972 ,

1. . This Defence Standard specifies material, manufacturing and other
| requirements for gaseous tritium light sources for Ministry of Defence use.
t

! This Defence Standard has been written to conform wherever possible with -
| the OECD Nuclear Energy Agency document ' Radiation Pretection Standards for

Gaseous Tritium Light Devices'.
1

2. The title ' Lamps, Nucleart has been used to conform to the NATO Supply
System Approved Item Name for this type of light source. The term preferred !
by the member countries of the OECD is Gaseous Tritium Light Sources (OTLSs).

| This term is now used throughout this Standard. See section 1 ' Definition of !! Terms Used. !

3 Table IA lists the Standard Ran6e of GTLSs to be use'd in all future
i designs of equipment. Table IB lists GTLSs which have been introduced for a .;specific purpose. They are not to be used for any other application without

the approval of the DELSC Electric and Nuclear Lamps Sub-Committee.

L 4 Because new Service applications are constantly being developed for GTLSs
there are no Table II (Maintenance Range) or Table III .(Obsolete) items. '

;

5. This Standard contains all necessary technical information and it is the'
definitive specification for these items. It must be invoked for all tender
and contract purposes.

i
.

6. Users of this Standard should note that these items may be claimed to be|
subject to patent rights in this and other countries.

7 This Standard has been prepared because there is no suitable national or
any other standard acceptable to the Ministry of Defence available.

8. This Standard has been agreed by all authoritics concerned who are to
j implement it from its date of issue.

l
: 9. If this Standard should be found unsuitable for a particular requirement

3

the Director of Standardization shall be informed of the circumstances. Any,

; enquiries regarding this Standard . in relation to an invitation to tender or a
contract in which it is invoked should be addressed to the Quality Assurance

j Authority named in that invitation to tender or contract.
:
; n(E ATTENTION OF DESIGNERS CDNSIDERING USING GTLSs IN SERVICE EQUIIHENT IS
; DRAWN TO SEETTON 15 ' SAFETY CONSTDFRATIONS8

i

!

4

- - -. _-r. , -



. . . . . _

.-

DEF STAN 62 - 4/3
4

- - i

SPECIFICATION FOR

LAMPS. NUCLEAR.

(GASIDUS TRITIUM LIGHT SOURCES)

1. DEFINITION OF TERHS USED

Gaseous tritium light source (GTLS): A GTLS consists of a sealeda.

glass container filled with gaseous tritium and coated internally witn a
phosphor.

b. Gaseous tritium light device (GTLD): A GTLD is an instrument, piece
of equipment, article or sub-assembly containing one or more GTLS.

2. SCOPE

This Standard covers the technical requirements for gaseous tritiuma.

light sources suitable for use over the temperature range of --60 to + 70 C.
It is emphasized that tritium filled sources are the only light source
of this type authorized for Service use.

b. Lamps may 'be used at temperatures above 70 C, up to a maximum of
100 C, provided a shorter half life and lower luminance are accepted.

Over a period of time the luminance of a GTLS decays irrespective ofc.
whether in use er storage. (See section 7d) A warning is therefore given
against buying and storing excess quantities.
d. Safety considerations governing production, storage, and use of GTLSs
in Service equipments or installations are set out in Section 15 of this
Standard.

3 RELATED DOCUMLNTS

a. Reference is made in this Standard to:

BS 30100: Part 2, ' General requirements for equipment in aircraft'
BS 2011 'The environmental testing of electronic components

and electronic equipment 8

BS 1376 ' Colours of light signals'

BS 3510 'A basic symbol to denote the actual or
potential presence of ionising radiation'

UK/ AID /944 ' Specification for metal foil labels for
aircraf t use'

Def Stan 05-30 ' Sampling procedures and charts for inspection
by variables *

Def Stan 05-34 ' Marking of Service Materiel'

H4P0/56 ' Specification for the packaging of instruments
containing radioactive materials'

.

.

_. _ _ - .
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-*3 a. (00NTD).

,

Radio Active Substances (Luminous Articles) Exemption Order 1962
(SI2644)

Explanatory Memorandum to the Radioactive Substances Act, 1960.

Radiation Protection Standards for Gaseous Tritium Light Devices.

Code of Practice for the Carriage of Radioactive Material by Road.

b. Copies of these documents are available as follows:

British Standards British Standards Inst itution '
Newton House
101 Pentonville Road

| London N1 9ND
i

i

! UK/ AID /944 Ministry of Defence (PE)
| Materials Division AQD
'

Harefield
Uxbridge, Midd1x, UB9BB

| Defence Standards Ministry of Defence
| D Stan
| First Avenue House
{' High Holborn
| London WC1V 6HE

HQP0/56 Ministry of Defence (PE)
MQAD Central Packaging Unit,
Garland Road
Plumstead, SElb 2PW

Radiation Protection Standards National Radiological Protection
for Gaseous Tritium Light Board
Devices

| Harwell, Didcot,
0xfordshire OX11 ORQ

Explanatory Memorandum INSO
to the Radioactive SubstancesAct, 1960
Radioactive Substances HMSO
(Luminous Articles) Exemption,

! Order 1962 (SI2644)
;

Code of Practice for the NHS0.
'

Carriage of Radioactive
Material by. Road,

a

.
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The Related documents listed above are those applicable at the date of3 c.
publication of this Standcid. Their current applicability must be confirmedby all users of the Standard. The Quality Assurance Authority will supply,

: on request, information concerning any changes that may be necessary due to
the cancellation, supersession or amendment of any related document,

Note: Any questions relating to Sapproved' materials or processes should I
be referred to the Qualification Approval Authority.

4. DRAWINGS |
!

Drawings giving dimensions of the standard range of GTLSs are
{

a.
reproduced in Figs 2 to 15 Special purpose lamps are reproduced inFig 16. 1

.

i

b. These drawings are an integral part of this Standard.

5 PATENTS

Patent or design rights or copyright may subsist in connection with
items defined as standard, and the issue of this Standard does not convey
or imply any licence to use information which is the subject of such
rights. Authority to use such rights, for UK Government purposes, must be
obtained through the issue of an authorization in writing which will be
incorporated in any contract placed by a Department of the said
Government for such purposes. j

'

6. MATERIALS

a. Capsule.

The capsule is to be of a clear borosilicate (hard) glass. The wall
thickness is to be in accordance with the dimensions quoted in Figs 2 to
16.

b. Radioactive material.

(1) Only tritium in the form of 3 3H or H H shall be allowed in a
GTLS except for small amounts ok tr'.tiated water which may be
present provided that, during the mission lifetime of the
GTLS, the activity in the form of tritiated water does not
exceed 2% of the total tritium activity and, for sources
containing less than 50 mci of tritium, does not exceed inci.
Purity of the tritium is essential particularly in respect of: ,

1

(a) gamma emitting isotopes which would result in external
radiation.

(b) alpha emitting isotopes which would result in radiation
damage to binder, phosphor, or glass.

(c) chemical impurities which can damage the phosphor or
accelerate radiation damage.

.
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6. b. (2) In order to meet the above requirements the manufacturer must

ensure that a certificate of purity from the supplier of the
tritium used, in any batch of lamps submitted for inspection, is to
be available to the Quality Assurance Authority,

c. Phosphor.

The zinc / cadmium sulphide phosphor is preferred.

d. Binder.

Any binder used to cement the phosphor to the wall of the capsule is
to bg unaffected by radiation, temoerature (within the limits of -60 and+ 70 C), and vibration.

7 MANUFACTURE

a. Gas pressure.
.

The nominal gas pressure inside the capsule is to be between 660 mbar
(0.66 atm) and 2500 mbar (2 5 atm) as appropriate to the desired luminance.

b. Pa int ing.

(1) When a GTLS is to be viewed from one side only, the luminous
intensity may be increased by externally painting the reverse
side of the lamp as indicated on the appropriate lamp
drawing (Figs 2 to 16).

(2) One coat of high reflectance titanium dioxide base paint and one'

coat of semi-gloss air drying white osint shall be applied.
Alternatively two coats of high reflectance titanium dioxide base
paint may be applied.

(3) The paint shall be of best canmercial quality and shall remain
unaffected by the temperature tests specified in sections !!c and
14. The paint shall not exceed a total thickness of 0.4 mm.

c. Luminance
!

The minimum initial luminance is to be in accordance with Tab!c I.
d. Rate of luminance decay.

The rate of luminance decay is to be such that af ter six years from
the date of manufacture of a GTLS luminance is to be not less than
50 per cent of its initial value.

Note: The rate of decay is to be taken into account when specifying )minimum acceptable levels of illumination in the design of I

equipments incorporating GTLSs See Fig 1.

e. Sealing test.

During manufacture all CTLSs are to be heated to between 450 and 450 C#
for a period of five minutes af ter scaling.

.
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7. f. Colour of light.2

!,

} Colours' are to be determined in terms of BS 1376 chromaticity
I co-ordinates. Table A gives the co-ordinates of the comers of the areas

,

within which the chromaticity co-ordinates of the respective colours are to ;,

f all. Where these boundary points lie on the pure spectrum curve the |
*

corresponding dominant wave length in nanometers is indicated.'

! !

TMEE A,

!
.

|
'

!-

| 00 LOUR CX)-ORDINATES
WA GTH nm

)

}
|

X Y

I ,i' O.688 0 312 618.5 I
i 0.66 0.28
i RED 0 59 0 356
| 0.64 0.36 603 0

; 0.603 0 396 595 0
i ORANGE 0.566 0 388
g 0.508 0.45
: 0.532 0 467- 583.0
i
i 0.5 0.5 578.0

YE1.14W 0 468 0.47
0 396 0.546
0.408 0.592 565.0

0 302 0.692 550.0
GREEN 0 31 0.48

0.22 0.48
0.014 0.744 510.0

BLUE To BS 1376, Signal 481.0
Blue Class A 450.0

,

WHITE To be determined

8. MARKING AND LABE1 LING

To enable GTLD's subject to recovery or disposal requirements to be |
identified the Design Authority and Procurement Branch are to ensure that '

marking and labelling shall be carried out as described in section 7 of NEA
document ' Radiation Protection Standards for Gaseous Tritium Light Devices'

Note: Para 7 3 of this document requires that individual GTLS's
containing over 500 mci shall be marked with a spot of colour in i

international use to denote hazard. At the moment this colour has
not been decided. The requirement can therefore, for the time being,
be ignored.
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I
,,9 PACKAGINGt-

!

{ GTLSs are to be supplied in a transparent palyethylene envelope. Each
a.

GTLS is to be provided with sufficient individual protection to prevent
damage to or from other GTLSs in the envelope. Each envelope is to

I

!
contain and show the following labels:

(1) an ungummed label giving the full NATO Stock Number (eg 6260-90-
995-0769) and Defence Standard type number, (eg Def Stan 62-4/3
Type ZA2G), the quantity of GTLS's and the total radioactive
content (curies).

(2) an ungummed label marked with the Tiefoil symbol in accordance
with BS 3510 and Der Stan 05-34.

Each envelope is also to contain the equivalent number of approved self-;

adhesive labels of 9 5mm maxianum diameter giving the month and year of
manufacture of _ the GTLS in figures. The label is to comply with UK/ AID /944'

and is to be gold in colour with red markings.
b. When a military level of packaging is specified in the tender or contract
packaging shall' be in accordance with HQ/P056 and the Services Packaging
Instruction Sheet (Form 673)

To comply with the ' Code of Practice for the Carriage of Radioactivec.
Material by Road,' the maximum number of lamps in one package is to be
governed by the total radioactive content of that package.

(1) A package, wherein the radioactive content does not exceed 200
]curies may be classified as 'Exemptt from the more rigorous
t

packaging and labelling requirements of the international
{regulations providing the applicable requirements listed in
jthe ' Specification for the packaging of instruments containina !

radioactive materials 8, HQIV/56, are fulfilled.

(2) Requirements for ' Exempt' packages containing tritium are
|

detailed at paragraphs 3.4 and 4.1 to 4.4 of Specification HQP0/56 |

|

|

10. QUALIFICATION APPROVAL PROCEDURE,

I

The Qualification Approval Authority for GTLSs is the Defencea.
Electrical and Electronics Standardi::ation Committee, Electric and ,

Nuclear Lamps Sub-Committee. Manufacturers are to apply to the Secretary
of the Electric and Nuclear Lamps Sub-Committee Stan 3, First Avenue
House, High Holborn, WC1V 6HE for Qualification Approva1. Appiieations
are to be accompanied by a statement that the manufacturer is satisfied
that .the articles comply with this specification.

b. After receipt of the application, the Secretary of the Qualification
. Approval Authority is to noti.fy the manufacturer if it has been decided
j to accept the application, or give reasons for refusing it. If it hasi

been decided to proceed with the Qualifi. cation Approval, the Secretary is
to request the' provision of samples. The manuf acturer is to state whether'

or not the samples are from normal current production and, if requested,'

is to provide evidence that he has adequate facilities to produce, test,
and inspect the articles in quantity.

'
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.b,

!- 10. c. Tenders for the supply of GTLSs to this Standard are to be accompanied''

by a quotation of the appropriate Qualification Approval certificate number
and a statement that the articles offered conform in every detail to the

! sample Qualification Approved and that the place of manufacture is the same.
|

d. The Qualification Approval tests are to be carried out under standard
| atmospheric conditions of measurement (BS 2011).

|(1) at the manuf acturer's premise's under the supervision of the
Quality Assurance Authority, or,

; (2) by a Government Quality Assurance Authority if the manufacturer is
unable to provide or arrange for testing in the above way.

| (a) If Qualification Approval tests are carried out by method 1,
five copies of the test certificate are to be forwarded to

| the Secretary of the above Qualification Approval Authority.
f

(b) Initial and final measurements are to be carried out at may
combination of temperature, and pressure within the following
limits.

!

Temperature 15 to 35 C

Air Pressure 860 to 1060 mbar

Note 1: Where it is bnpracticable to carry out measurements under
these. conditions a note to this effect stating' the actual
conditions is to be added to the test report.

Note 2: The temperature is to be substantially constant during
| measurements carried out as part of one test on one batch of -

component s:

If the Qualification Approval Authority decides that the testing ofi e.
any of the articles which the manufacture wishes to submit for
Qualification Approval is to be carried out at the manufacturer's
premises, the manufacturer is to give to the representative of the
Qualification Approval Authority full and free access to the said
premises as and when required for that purpose and, at the manufacturer's
expense, afford to such representative all such reasonable accommodation
and facilities as may be required by him therefore and all appliances,
materials, and labour required for testing purposes.

|
f. The manuf acturer will be notified whether _ or not Qualification'

Approval has been granted and if successful a Qualification Approval
certificate (normally for a period of five years) will be issued.

i

e. If, af ter receiving Qualification Approval, a manufacturer wishes to
introduce any changes in the materials, construction, processes, finish,
or place of manufacture of the Qualification Approved GTLSs he is first to

" notify the Qualification Approval Authority, who will decide whether a
repetition of any or all of the Qualification Approval tests is necessary,.

! and the number of samples to be tested before the change is approved.
.

i
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10. h. Qualification Approval will be reviewed periodically by the-

j Qualification Approval Authority and will also be reviewed when defects
! have been reported or other circumstances make this desirable. Should the
I result of repeat Qualification Approval tests be unsatisfactory, |

!

Qualification Approval may be withdrawn.
1

; i. The Qualification Approval Authority reserve the right to carry out
! any or all of the Qualification Approval Tests on any design of GTLS not

in the standard range.;

!

! 11. QUALIFICATION APlHOVAL

The number of GTLSs to be submitted for Qualification Approval is to be
a minimum of twenty six and shall include the GTLSs from each group as

; indicated in Table B. These lamps are to be supplied at the manuf acturer's
| expense and are to be manufactured from materials and by methods similar !
| to those adopted for production.

I

TABLE R

QUANTITY SELECTED FROM GROUP RDiARKS
|

1
| 5 MB2, UB2, UG2, UE2 or 1 High Pressure Painted
! UH2 One of each colour quoted in Table A

1

7 Figs 4, 5, 8, 9, 10, 12. 2 Low Pressure, non painted

7 Figs 2, 3, 6, 7, 11. 3 High Pressure, non painted

7 Figs 2, 3, 6, 7, 8, 9, 4 Low Pressure, Paintedi

i 10, 11, 12.

j GTLSs are to be subjected to the following tests in the order specified.

,a. Visual inspection.

| All GTLSs are to be visually inspected for defects and dimensions
checked.

b. Lum inance.

(1) Initial luminance measurement is to be made 21 to 28 days af ter
manufacture following a period of storage in total darkness for
a minimum of 24 hours.

| (2) Each GTLS is to be inspected visually in d;uiness to ensure
that the whole of the area, shown in the appropriate figures a<.
coated with phosphor, is emitting light. The area appearine

'

brightest and the area appearing dimmest to the eye are to be
* noted.

,
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! 11. b. (3)
''

The GTLS is to be mounted with the brightest area immediately|

behind a sharp edged aperture which for tubular lights is to be
a slit 0.6 mm by 2 5 mm (approx), and for all other types is to be
a circle 1 4 mm diameter (approx) (see note). When viewed from thefront the whole of the aperture is to appear illuminated.
Luminance of the aperture is to be measured by comparison with a
calibrated light source of the same colour. Geometry of the
measurement is to be such that the angle subtended by the
sensing element at the source does not exceed to degrees. The
luminance is to be not less than that specified.

,

Note:
When measuring very small CTLSs eg Type CW, it may be necessary to
reduce this diameter to 1.0 mm (approx).

(4 ) The GTLS is to be mounted with the dimmest area behind the same
aperture, and the luminance measured as before. If the luminance
is not less than 90 per cent of that specified the GTLS is to be
accepted. If the luminance is less than 75 per cent of that (

specified the GTLS is to be rejected.
.

(5) If on test (4) the luminance is between 90 and 75 per cent of the
specified luminance the GTLS is to be inspected thoroughly to i

determine the area below the 90 per cent level, if this area is
more than 10 per cent of the total luminous area, the 3TLS is to
be rejected.

c. Colour.

!

The GTLS as indicated in group 1 of Table B shall be subjected to tests
-to demonstrate that the colour of the light emitted by the lamps fall ;

|within the limits given in clause 7f. For this any technigau approved by theQuality Assurance Authority may be used. !
'

d. Puri ty.

A certificate of purity for the gas is to be submitted to the
Qualification Approval Authority at the time that Qualification Approval !

Ifor the CTLS is sought.

e Vibration.

(1) Two samples from the groups 2, 3 and 4 (Table B) shall be
selected at random and fixed to a suitable metal plate for

iattachment to a vertical thrust vibrator. The CTLSs are fixed {into suitable grooves in the plate using silicon rubber cement.
|

(2) The amplitude of vibration shall be measured an the plate. The
vibration need be applied in one plane only.

(3) The GTLS shall be subjected to three complete test cycles in the
range of 25 to 500 H: at 5g. The Test shall be conducted by
sweeping through all the frequencies in the range at a uniform
rate from the minimum to the maximum frequency and return to
minimum frequency in 10 minutes or longer. In addition the

!
shall dwell for 14) minutes at each resonance frequency !

tester
found.

(4) Af ter the vibration period the luminance of esh llfvWhr_shdlLlw
_
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- . 11. f. External pressure test.

| (1) An external pressure test is to be performed on three of the
'

remaining GTLSs of each Group (2, 3 and 4).

(2) The GTLSs shall be put into a test chamber and exposed to 0.25 and
; 2.0 bars for four periods of 15 minutes each, the pressure being
i returned to atmosphere between each period. The test shall be

conducted in air.

(3) After the pressure test the luminance of each light shall be
measured. The deteriorationis not to have exceeded 5 per cent of |
the original value.

g. Thermal cycling.

(1) Three rapid thermal cycles are to be performed on the GTLSs used
for the pressure test.

I

(2) The GTLS shall be heated in air to + 80 C within 5 migutes, kept
| at this temperature for one hour, then cooled to - 30 C within

15 minutes and kept at this temperature for one hour.
2

(3) After the thermal cycling the luminance of each light shall be
{

| measured. The deterioration is not to have exceeded 5 per cent of
|'

the original value. i

1

h. Life.

| (1) The G1LSs from Group 1 together with three samples from the
vibration tests and three samples from the thermal cycling tests '

i shall be mounted behind apertures, or mounted in a suitable jig to
align with an aperture for the measurement of luminance.

(2) The luminance is to be measured af ter mounting and remeasured af ter
three and six months storage at a temperature and pressure within
the limits detailed in para 10d (b).

(3) The rate of decay of luminance is to be not greater than that|

| specified in clause 7d and figure 1.

(4) Limited Qualification Approval may be granted pending the results
of these decay measurements.

12. PRODUCTION INSPEX: TION
E

| a. (1) The provisions of Def Stan 05 - 30 (as applicable) are to apply.
! Batching is to be agreed between the manufacturer and the Quality
j Assurance Authority.

(2) Metsurements are to be at Standard atmospheric conditions in
accordance with BS 2011. (See clause 10d (2) of this Standard).

b. The following tests are to be applied in the order specified
(1) Visual (see clause lla)
(2) Luminance (see clause 11b and Note below)(3) Colour (see clause 11c)

.

Note: At the discretion of the user or the Quality Assurance Authority
this requirement can be waived or confined to samples taken
from the production batch.
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; American National Standard

An American National Standard implies a consensus of those substantially concerned with its
. -
'

scope and provisions. An American National Standard is intended as,a guide to aid the manu.
:

facturer, the consumer, and the general public. The existence of an American National Standard
} does not in any respect preclude anyone, whether that person has approved the standard or not,

-

|I

from rnanufacturing, marketing, purchasing, or using products, peocesses, or procedures not con.
!forming to the standard. American National Standards are subject to periodic review and users are '

i cautioned to obtain the latest editions. Producers of goods made in conformity with an American
*

i
National Standard are encouraged to state in their own advertising, promotion material or on tags |

|or labels, that the goods are produced in conformity with particular A merican National Standarda.;

!d

CAUrlON N(YTICE. This American National Standard may be revised or withdrawn at any,

I

time. The procedures of the American National Standards Institute require that action be taken toi

reaffirm, revise, or withdraw this standard no later than five (5) years from the date of publication.;
Purchasers of American National Standards may receive current information on all standards by

.

,

i
calling or writing the American National Standards Institute,1430 Broadway, New York, N. Y.

!10018
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Preface .

(This Preface is not a part of American National Standard Classification of Radioactive Self I
Luminous Light Sources, N540)

.

The radiation from radioactive materialis used as a source of energy for activating phosphors |
to produce light in selfluminous watches and clocks, instrument dials, aircraft exit markers,
luminous switches, etc. Safety !n the design and use of radioactive materials in selfluminous prod-
ucts continues to be of concern to the industry, regulatory bodas and the general public.

.

In 1967 a standard for Classification of Sealed Radioactive Sources !!f was issued by the USA
Standards Institute Committee N-5.4 in which some performance requirements for self-luminous
devices were given.

I

Also in 1967 Committee N48 was organized under the sponsorship of the National Bureau of |
Standards to replace Sectional Committee Z54. The scope of the new committee is'" standards per- |
taining to products and equipment, for nonmedical scienti5c, industrial, and educational uses, in-
volving ionizing radiation sources including radioactive materials, accelerators, and x ray equipment
but exduding nuclear reactors.",

The responsibility to develop standards for selfluminous sources was assigned to Subcommit i

tee N48-2. This standard is an elaboration and refinement of the N6.4 standard for selfluminoussources.
.

Realizing that questions may arise from time to time concerning interpretations of this stan-
dard, provisions have been made for an Interpretations Committee in order that uniform handling of ,
questionable cases may be provided. It is recommended that anyone using this standard and
desiring an interpretation of a questionable case communicate with the American National Stan-
dardsInstitute.

Suggestions for improvement gained in the use of this standard will be welcome. They should
be sent to the American National Standards Institute,1430 Broadway New York, N.Y.10018.

.
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Classification of Radioactiw Self.I,nmino u I.ight h.irces
i
; ,

f.
\

This standard establishes the classification of certain radioactive nell-luminous light sour.
.

'

ces according to radionuclide, type of source, activity. and performance requirements. The ob.$

Jectives are to establish minimum prototype testing requirements for radioactive self-
'

! luminous light sources. Lo promote undormity of marking such sources, and to establish mini-
mum phys 6 cal performance for such sources. This standard is primarily directed toward; ( assuring adequate containment of the radioactive material. Testing procedures and classifics-tion designations are s

,

! f sure, impact, vibration,pecified for discoloration, temperature, thermal shock, reduced pres.

1
to intended usage and source activity.and immersion. A range of test requirements is presented according] I'

:

Key words: Clasilication: designation; containment; light sources; national standard; radia-d

tion source; radioactive: radioluminous prod ucta; self-luminous sources; test procedures.

I

!'
!

-

i *
1. Scope

!
.

ards referred to in this document, are not in.i

tended to embrace alllegitimate meanings of theThis standard establishes the classification of terms. They are applicable only to the subject1
certain radioactive self luminous light sources ac. treated in this standard.

!
cording to radionnelide, type of source, actMty cetivity-the number of spontaneous nuclear dis-and performance requirements. The standart

; does not attempt to establish design standards, integrations occurring in a gives quantity of ma-
terial during a suitably smallinterval of time di.:

! but leaves the design features to the judgment of vided by that interval of time. It is commonly ex.
! the supplier and user, provided that the perform-

ance requirements are met. pressed in curies. (also called disintegration rate)
capsule-a protective envelope used to prevent!

! leakage of the radioactive material.
Note: Radioactive selfluminous light sour:es contamer-a general term to designate any encio.1

used in or on time sure which surrounds the encapsulated radioac.by this standard. pieces are not covered;
*I' ' * *L''I*I*s

device-any piece of equipment designed to uti-i

| The objectives of this standard are to utablish line self luminouslight source (s).
j mammum prototype testing requirements for distributer-any person or organisation supply.

-

radioactive selfluminous light sources to pro- ing self luminous light sources.;

j mote uniformity of marking such source,s, and to fired sources-sources latended for usage at a
specifie location (s), desi ned for environmentalestablish minimum physical performance fer such
conditions existing at the latended location (s!,j sourus.

1 ( and to be used, except for accidental or unavoida-
This standard is primarily directed toward as. ble circumstances, under environmental condi-1

I b suring adequate containment of the radioactive tions for which the source was designed.

! material. Other factors, such as quality control, leakage-a transfer of radioactive material fromi

external radiation levels, radiotoxicity of the iso-
the selfluminous light source to the environ-
ment.'

tope and its form, and quantity of radioactive ma.
manufacturer-any person or organisation fabri-i terial in the source, also will require considera- cating a self luminous light source (sl.

tion in view of the ever present objective of keep- mobife sources-nources designed to meet certain
,

i
'

ing exposures as low as practicable. Compliance

!
with this standard does not necessarily satisfy all anticipated environmental conditions, not neces-'

sarily intended for usage at any specific loca-requirements for manufacture and use which may tion (s), and known to be subject to possible fre.!- be im
cies, posed by governmental regulatory agen. quent or severe environmental changes.;

model-descriptive term or number to identify a$

I 2. Definitions specific self-luminous light source design.
; prototype source-the original of a model of a
! The definitions and terms contained in this source whleh serves as a pattern for the manufac-

ture of all sources identified by the same modelstandard, or in other American National Stand. designation.
>

< I

:
;

,4
*

, , , - , . , - . - -
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' , . . .
;

profofype festi::g-the perf:rmance tastirg ci a which are not rsquired but which are here rae:m. !
*

'' new source d: sign befsre s:urces of such design manded as good practice. !.

are put into actual use. source holder mechanical support for the self.
'

..

guality control-such tests and procedures as are luminouslig urce.
necessary to establish that the sources comply
with the Performance characteristics for that
source design se defined in Table 3 of this stand. 3, General Conditions j

ard.
se(f. luminous light source-a source consisting cf 3.1 Activity leel(Table Il
a radioactive nuclide(s) firmly incorporated in sol.
id and/or inactive materials, or sealed in a protec. Self-luminous light sources, considered in this
tive envelope strong enough to prevent any leak, standard, are of four general types: dry powder

.

age of the contained radioactive substances to the sources, gaseous sources, painted sources and
environment under ordinary circumstances of use separable sources.

.

and incor orating a phosphor for the purpose of Table 1 establishes the maximum activity of an
emitting ight. Self luminous light sources in. individual selfluminous source for classification
clude: ~6f that type of source under this standard. The

dry powder sources in which the activated radioactive nuclides most commonly used and
phosphor is introduced into a sealed container thoce exhibiting potential use in selfluminous
without the use of any binding medium, sources are listed.
paseous sources in which the phosphor is
coated on the inside wall of or on a component

,

within the container in which the radioactive
nuclide,in gaseous form is contained. Self. luminous ukable 26

3.2 he Source Performance,

Tests ipamted sources in which a radioactive nuclide;

is intimately mixed and bound with the phos-
phorandincorporatedintoa capsule and Table 2 is a listing of the tests for evaluating
seporable sources in which the radioactive nu. the physical performance of self luminous sources,

clide, bonded to or in a supporting strata, and under average environmental conditions in which
,the phosphor constitute independent elements a selfluminous source, or source device, will be

j which cam be isolated from esch other. used. The tests are based on normal and abnor..

l shall-where "shall" is used for a provision speci. mal use itypical accidents considered) but do not.

fied herein, that provision is intended to be a re. include exposure to fire or explosion. The tests |' quirement. shall be run consecutively,in the order shown in
; should "should" is used to indicate provisions table 2.,,

,

*
Ta sta 1. Maxim um A steinsy in Curwa o/an fadivsimal Selfluminema Lip &t Searce,

i Radionuclide Dry Powder Palated Separable G ueous. .

!
Triti um H .8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 8 80*
C ar boa C 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.8 0.8 30 (CO.)
Chlorias Cl 38. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00s .Ge* .08 8

N u ke l Ni 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .06 J J -

K ryptee K r -s6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .000* .at' .00' 30
Techoedum Tc 90. . . . . . . . . . . . . . . . . . . . . . . . . . . .0s .: .8 -

Promethium Pa 147. . . . . . . . . . . . . . . . . . . . . . . . .Os .: .3 -

Thallium Tl 304. . . . . . . . . . . . . . . . . . . . . . . . . . . . .006 .03 .08 -

Lead Pb 210 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0003 .0016 .0076 -

Radi um Ra 238 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00002 .0001 .000s
*

- :
I Thorium Th 330 . . . . . . . . . . . . . . . . . . . . . . . . . . .00002 .0001 .0006 I-

A mericium A m 341 . . . . . . . . . . . . . . . . . . . . . .00002 .0003 .0006 -

a g.. 4 . .e .has e,s enned it. sneser. m a p.mna st arm.m m e.wn er m sect
'

. E,ypseease

i

i *
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TanLt 2. S4/hminske Ap4isearceper/srinence siete(, ,e Type of Test '

..
_ Test f.evels ---

I 2 3
4 XDiscoloration . . . . . . . . . . . . . 12 h lamp -

-

speci.:Tem perature . . . . . . . . . . . . . . . No test 0 *C and 50 *C -30 T and s5 'C -56 *C and s0 *C Special

.

Thermal 5 heck. . . . . . . . . . . . . No Test 0 *C to S0 *C -30 *C te 65 'C -86 *C to 00 *C Speelal
*

Pressure IAeduced). . . . . . No test 228 mm Hg abs. 175 m m H g aba. M mm Hg she. Spenal

...

- '
Impact . . . . . . . . . . No teet Free falltasieel Free falltesteel heeinB to steel Special

.. .. ..

plate I m 2a plate I m Es piste 1 mma
andaman-

Vibration . . . . . . . . . . . . . . . . . . No test
.

Simple harmonic motion haviabna em litude elo.74 cm(0 0ft and a maximum te ese sien of 0.15 cm
*

(0 Os"). the frequency being varied uniformly between
,

the appro Jmate limits of 10 and s5 Herts (Hal. The!

entire frequency range. between 10 and $6 Hs med re.,

turn to 10 Ha. shall be traversed is apprealmstely one(llminute.
10 minutes 30 miertes 80!ainutes SpecialIm mermes . . . . . . . . . . . . . No test
immerse in eeld both. 15 minutes. Imaienstely (one

minute maal. transfer to het hath.15 h lame-
.

dately lone minute mas), transder to sold hath, A (yo
may be used to observe obviens, gress penetraties.

0 *C lo S0 *C 0 *C to es 'C O'Ctet0*C
*

2 eyeles 2 cycles leyeles Special|

v..c.6. w : in..,e. 6 .aai. ,,.w.. a.s.cc
.

Table 2 does not cover all source use situations.
If the environmental conditions to which a sourcegeneral classification shall be modified to accom-
is expected to be exposed in um differ from the modate the abnormalcondition.
particular environment shown, the specifications
for the source and the test requirements shall be 3.4 Fine and Emplasion
considered on an individual basis by the supplier,
the user, and the regulating authority Table 2 does not consider exposure of the
vironmental conditions are more sever. If the en-source or source. device to fire and explosion. In

-

e than the
test conditions of Level 4 in table 2 the evaluation of selfluminous light sources and
tests shall be developed by the supp. "special"source devices, the manufacturer and user shalllier which
s'atisfy the user and the regulating agency. consider the probability of fire and explosion and

the possible resulta. Factors which should be con.o,

'

sidered in determining the need for tests more
! stringent than those suggested for specific class.3.3 Performamee F "M. fe, es in table 8 are; consequeness of lo
!

1 GandSh of Sdf-Lunnissous quantity of material in the soures, ss of acti,vity,
.

radiotaxicity,IJghtSourese (Table s) physical form of the material, environment in !

,

.

which the source is used, and protection afforded )

the source or source devlee combination.
. ;

Table 8 establishes test requirements for self.
luminous light sources according to intended It is recognised that the possibility of fire or ex.
usage and source activity. These performance re- plosion exists la many areas where light sources
quirements are minimums for applications involv. are used. However, light sources, becauw of cer.
ing normal usage (including typical accidents), tain inherent characteristics, cannot always bet t.

'

Where generally entreme environmental condi, constructed so as to completely resist the effects
tions may be encountered a "special" test appro- of fire or explosion. Therefore, special test re-

| priate to that situation shall be developed. There quirements shall be specified where the probabili.
also may be situations where a source in its in- ty of fire or explosion is known to be abnormally )tended usage will encounter only one extreme en. high. These special tests shall include tempera- '

vironmental condition. Under such conditions theture, thermal shock, pressure and impact resist..
!ance..

3

|

.
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Performance f.st levelitable 31
Seurre activity I",',* " g$';'d Diseoler. Temper. Thermal asure

eties ature shock need)
g,,,,g Vibra- Immer.,

ties sies
'

<0.1% of
[- Table 1. . . . . . . . . any 1 1 1 1 I i 1 1

-

. 30.1% to <!% of '

i Toble 1. . . . . . . . . any 3 1 3 3 3 3 3 3

: bl% to 410% of Ased 3 1 3 3 8 3 3 3Toble I mobile ,j e..S I 3. 3 3 3 3 3
.

>10% to (100% of fined 5 ta r j 3 3 !3 8 3 3 i

i i

j Table I mobile 6 1 3 3 3 4 4* 4 I

f au,,, . .

I da
no.. tone.ed *,

: 7.bie i
e

, r e e e e e c;
_

___
_

!
O..!U.*T* '?.'.'is.T.'" L.*T.:.*E*.N.3fM*E".. .'OJ,"f.' 7.!*I".2|'7."A=Ye'."'2" 74.TI.P.'i

' "*

; 6=.
* ao,.e tu, ve.d hr.emmai.nemmes _ m nimen. tn. x.n .mt thaed.masa .s edisant

|

|

1 3.5 Radiosoniday and Solubility Whea conditions of use indicate that abnormal re. I
!

sistance to one or more environmental conditions
i Except as limited by paragraph 3.4, radiotoxic- is necessary or desirable, suitable test ' conditions.

; ity of the radioactive material and its solubility may be selected from table 3 and substituted for'

! shall be considered only when the activity of the those normally spedfled la table 3. Since table 3
i source exceeds the value shown in table 1. If the is arranged la order of increasing uverity, |

;
i setivity exceeds the value shown la table 1, the sources of se established classificatlos may be'

classification of the source shall be considered on used la any application havlag less severe specifie !; an individual basis. If the activity does not exceed performance requirements. i
! the values shows in table 1, table 3 may be used

-

'

without consideration of eithw radiotoaleity ort ,

] solubility. 4.2 Testing
; 4, Classification and Testing The vuification of the clamification is 'c. s) ofi

sach source type shall be determined by subject.! 4.1 Ouelfication Procedures ing a minimum of two prototype or production;

sources consecutively to the formance testsThe performance classification of a specific specified or by evaluation of rier test data on'

type of selfluminous source or source-device sources of comparable sise an identleal materi-! shall be determined as follows: als of construction,
t 4.1.1 Determine from table 1 the activity al- For. selfluminous light sources normallyIowable for that type of source.,

i 4.1.2 If the desired quantity of radioactive mounted la devices, the complete devlee may be
tested. Where the source constitutes a rt of al

material does not exceed the allowable quantity complete assembly which may not ad 6 to the
of table 1 and no abnormal fire or explosion has- performance tests, the source only or t e source

,

; ard exists, the puformance requirements for in its holder may be subjected to the specifiedclassifiestion of Llist type of source may be takes tests.,

i directly from table 3. If a significant fire or explo- Complianes with the testa shall be detumined
sion hasard exista, the factors listed la paragraph by the ability of the self luminous light source toi 3.4 shallbe evaluated and applied. maintain its integrity and brightness after uch

*

4.IJ If the desired guantity of radionuclide test is performed, i.e., retala ita radioactive mate-
exceeds the allowable limits of table 1. a separate

'

; evaluation of the specific source use and source rial and malatala, withis the limits spe:ified in'
!

|
design shall be made la accordance with para- section 8, its physiest and operating characteris-1 -

tics.
graph 3.5.

In the event any of the source units tested faila
! 4.1.4 Performance requirements may be de- the test swies, the source design shall be consid.

-

1

termined directly from table 3 for normal usage, ered unacceptable.
-

! #

$j 4

'

.
*
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5, Citasification Designztion
! # 6,

Prmiuct identifica lon'
t

..

i The classification of a selfluminous light
The ANhassificaties designation shall be

.

! source shall be designated by a series ofletters
marked on the self luminous liand digits in accordance with the following desig- container or source holder. !glit source, source] nation scheme: ! space limitation*

does not permit such marking the classification3

The first one or two characters will desig- designation shall appear on ac, companying docu-
4

5.1 ,
!

'

ments.
nate the radionuclide and, with the exception ofL

i tritium, shall consist of the chemical symbol of 7. Performance Testing Procedures

-

the element, using the letter "T" for tritium.i "Kr" for krypten-85. "Pm" for promethium-147,
.

; etc. | 7.1 Generali 1 5.2; The first character following the radionu- -

! clide identification shall be a digit, from 1 to 7 The testing procedures described below are ac-
i

taken from table 3, which will indicate the classi- .ceptable and recommended procedures for con-i
fiestion asse' ned on the basis of the testa to whichducting the performance tests prescribed in tablet
the source has been subjected. For em 2. Procedures demonstrated to be at least equiva.! '
digit shall be underlined whenevu used. phasis, thatlent are also acceptable.

1

! The first character following identifica- Tests shall be run consecutively on the same5.3

i tion of the general classification tot will desig- source, in the order shown in table 2. Unless oth-
nate the type of source, as classified in table 1 erwise specified the tests shall be performed ati -

j ing the letter *D" to identify a dry pow. us- 23 *C 210 *C, at barometric pressure of 710-790der
source, "P" for painted, "S" for separable and "G" mm (28-31') mercury and at a maximum relative
for gaseous. humidity of 80 percent. Temperature changes,

i
i

! 5.4 The first character following identifica- unless otherwise specified, shall be gradual to re-
tion of the type of source willindicate whethw duce the possibility of thermal shock.i

'

i the curie centent does or does not exceed the'

maulmum amounts given in table 1. Use the letter 7.2 Discoloration
"C" to ladicate that the amount does not exceed

7.2.1 Equipment Weatherometer or S-4 Sun-table I llmits and "E" to indicate that the activity
lamp, Cores D filtw, calcium chloride,8 liters orexceeds table 1 limits, ,

'

larger, glass costalaer!5.5 If the source testing involved any specific
7.2.2 Procedars.la) Espose sources in weath.testa more or less strin

indicated classification, gent than normal for theerometer for twelve hours, alternating one half
i

the curie content desig-1

i sation ("C" or "E") shall be followed by seven ad- hour wet and dry cycles or, (b) expose sources for
ditional digits to indicate the level at which each twelve hours to the light from an S-4 lamp, fil.
specific test was made. Table 2 shows seven tests tered by a Cores D filter, at a distance of 20 centi- ,

'

and five test levels for each. Using the a metwo from the S-4 lamp. All tests shall be per-l designator for test levels (1 to 4 or X),pplicableIndicate formed in air with an ambient tempwature of
-

t
the deviation frons the general test levella the 27 *C 210*C and a relative humidity of 95 to 100i

percent. The samples shall be irradiated with themanner illustrated ia the following example:
.

i

Assume that a source under consideration is light impinging on the translucent surface of thet soures.
i one costalalag two curies of gaseous tritium, is

, ,

'

| intended for a mobile type application involv- 7.2.3 Evaluation. Test sources shall be exam-
! ing abnormal shock resistance, and has been ined visually and any discoloration er othw of-
i T tested in accordance with classification 4, ex. fects observed. The light spectrum and output

cept for the more severe impact test require- after the test shall be compared with that before!
the test. When measured with a visual photome-ments of test level 4. The proper designation

.

i ter or a color corrected photocell, so greater lossfor such a source would be:
! of luminosity than 20 percent shall be observed.

} 7,3 Temperature Test
T4GC1838488

l 7.3.1 Equi ames. The heati or coolinequipment sha$1 have a test some voYume (that vofi
i

The proper designation for a similar source in- une at essentially constaat temperature) of at
volving so abnormal conditions and tested in least five times the volume of the test specimen.1 .

accordance with the requirements of the per- The tempwature of the test chamber shall be de-
'

termined by at least two recently calibrated tem-formance standards classification 4 would be:
.

t perature measurlag lastruments, and the aver-
| T4GC age of the readings shall be takes as the true tem-

perature.; .
,
<

i 5
..

:
I

4
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!! a gas er cil fired furnace is used far the tem.
-

perature ttst, an exidizing atmosphere must be sure for inur pzriods cf 15 minutes each, the pres.
t a
'

maintained at all times, sure being returned to stmospherie between each
'.

'

;
7.3.2 Procedure. All temperature tests shall

7.5.3 EuWpion. Test sources shall be exam.

'' period.
!

be performed in air. All test sources shall be held
ined visually 66r any evidence of failure and, in

!

! at or above the maximum (or at or below the mini.
mum for low temperature tests) test temperature the absence of any evident failure, shall be used

i for a period of at least one hour. The test sources in the succeeding impact test. in the event of any
;

uncertainty regarding possible failure the per.shall be allowed to remain in the test chamber us.i son performing the test may, at his option, sub.
'

i
til they return to ambient conditions, j

Sources to be subjected to temperatures below ect the source (s) to the final immersion test be.
ambient shall be coo ed to the test temperature in

fore proceeding with the next test.1

j
less than 45 minutes.

:
Sources to be subjected to temperatures above 7.6 ImpeetTest

| ambient shall be heated to the test temperature 7.6.1
.

.

{
within a 5 minute period. Equipment. Rigid steel plate. Support

s

or shelf for spurces. The steel plate shall be rigid."

;

7.3.3 Evaluation. Test sources shall be exam. fy mounted on an unyielding surface so that it will-
ined visually for any evidence of failure and, in not deflect appreciably during the test.4

7.6.2the absence of any evident failure, shall be used Procedure. Mount the source support
In the succeeding thermal shock test. In the event above the steel plate at the appropriate height.
of any uncertainty regarding possible failure, the Place the source to be tested on the support and
person performing the test may, at his option, using any device or muns which will not have a,
subject the source (s) to the finalimmersion test tendency to orient the source, push the source-

before proceeding with the next test, from the support and allow it to free fall and im.
pact the stul plate in a random manner. Repeat"

7.4 "Ihermal Shoci6 Test the required number of times specified for the
-

particular testlevol.
7.6.3 Evaluatloa. Each tut source shall be ex.i 7.4.1 Equipment. Same as 7.3-Temperature

amined visually for any evidence of falhire and,inj test.
;

7.4.2 Procedure. Use the sources used in tem. the absence of any evident failure, shall be used
perature test. Heat the source (s) to the maaimum for the succeeding vibration test. In the event ofi

test temperature (required for that particular uncertainty regarding possible failure, the per.'

son performing the test may, at his option, sub.classland hold at this temperature for at least 15
minutes. Transfer the source, in 15 seconds or ject the source (s) to the final immersion test be.1

' ' . less, to the cold chamber, held at or below the fore proceeding with the neat test.
v minimum temperature required for the particular

class. If water is used for the cold test, it shall be 7.7 Vibration Testnowing at a rate of at least ten times the source
-

*

volume per minute, or if the water is stationary, 7.7.1 Equipment. The equipment shall be ca.
it shall have a volume o,f at least twenty times the

.

fnf *n amp tude of 0.075 centimeter (0.03 ) and aable of providing a simple harmonic motion hav.
I

source volume. liI
7.4.3 Evaluation. Test sources shall be exam,

maximum total escursion of 0.15 centimeter'.
ined visually for any evidence of failure and, in (0.06 ), the frequency being varied uniformly be.

'

the absence of any evident failure, shall be used twun the approximate limate of 10 and 55 herts
In the succeeding pressure test. In the event of W8I- |
any uncertainty regarding possible failure, the 7.7.2 Procedure. Test sources shall be sub.person performing the test may, at his option, jected to the above simple harmense motion for )
subject the source (s) to the final immersion test the time interval indicated for the j

before proceeding with the next test. level. The entire frequency range, specific test
*

between 10
and 55 Hz and return to 10 Hs. shall be traversed.

7.5 Preneuse(ReduesdlTest I" ",P.[,3N",*g,'hg[,I f,",",',*,'es shall be exam
I

7.5.1 Equipment. The apparatus used for the ined visually for any evidence of failure sad. In !
,

.

pressure test shall consist of a vacuum pump. the absence of any evident failure, shall be used i,
'

vented to a suitable exhaust system, and a suita. for the succeedingimmersion test.s ble sealed chamber having means for visual ob. j'
servstion of the sources under test. The pressure

7A InumersiesTes }'
I gauge shall be recently calibrated and should'

have a range at least 10 percent greater than the
test pressure. 72.1 Equipment. Het and cold baths. ;

7.5.2 72.2 Procedure. Immerse the test sources (s)in
j

1 Procedure. The test sources shall be put a water bath, maintained at O 'C, and allow to re.into the chamber and exposed to the test pres. main for 15 minutes. Immediately (ono minute maxi-
)

,

6 j,

.

.



_ _____.-. - - - - - - ~ ~

*

\.

mum) trcnsfIr the source (si to a hot water bath, ;
-

.

maintained at the tem 9.
.

rature specified for the par. Addition:1 Tests forSpecial Uses
';

ticular test level (23 , and, allow to remain for 15I
i minutes.1mmediately (one minute maximum), trans- Under certai'i environmental conditio*

al tests, no
I fer to the cold bath and allow to remain for 15 min-quired or de/ splicable to all sources, ns, addition.

..

utes. Repeat the cycle as indicated for the specific
may be re.

drable. N foUowing covers one such|

test level. A dye may be used to observe any gross additional test. Other additional testa should be de.penetration.
veloped and applied as special situations become evi.

Bath volume, or temperature control, shau be dent.'

such that bath temperature does not change by more,

than 23 *C during the test cycle.'
. -

| Evalueolon. The radioactivity in the hot and 9.1 Duan Resisaance7.8.3

I cold baths shall be determined. The radioactivity in *9.1.1 Eguipment. Ifumidity chamber, heat !
the liquid shall not exceed 1 microcurie for painted1 4

source, dustmg chamber, carbon black, MgO, or oth-
!

tritium sources,50 nanocuries for gaseo| T
sources, or 5 nanocuries for other sources. us tritium er opaque owder.

9.1.2 renduse i
-

8. Evaluation \
,

9.1.2.1 Prepare tot sources as foHows:
htermination of compliance with the perform. 9.1.2.1.1

Rub surface of source to createance test requirementa shau be made on all sources
surface charge. Dust source using the procedure do. !'in accordance with the procedures described below,

,

scribed under 9.1.2.2.
L after the sources have been subjected to the entire
;

-

test sequence, has evaluations shall be made in ad.
,

:
9.1.2.1.2 Expose test source for one hour in~ dition to the evaluation procedures specified for the

air with a relative humidity of 96 to 100 percent.individualtests.
4 !Dust source using the procedure described under8.1 % test sources shau be examined visuauy 9.L2.2.

for any evidence of failure, visible leakage or degra.dation.

8.2 N test sources shall be sub 9.1.2.1.3 Expces source for one hour in airi
5'

ness musurements and the loss of,ected to bright. at 80 *C *10 *C to drive plasticiner or residual sol-
*

l

uminosity shall
vent to surface. Dust source using the procedure de.

,

not exceed 20 percent of that observed prior to this
scribed under 9.1.2.2. !

series of testa. And
.

8.3 N test sources shall be tested for loss of ra.9.1.2.2 Sources prep.

.

:
dioactive contents as fouows:

8.3.1 Each source shall be wet wipe tested. An ^ dure above should be mounted or suspended in theared under each proce.!

acceptable wipe (smear) test consists of wipin,g aHdusting chamber, in the position in which it is to be: used, and dusted with opaque poexternal surfaces of. the source thoroughly with ai I dust laden air, or ama.wder, to simulate
! piece of filter ps.per or other suitable material of high

should be introduced in an a'ir stream,in such a man-
Dusting powder

wet strength and absorbent capacity, moistened! .

with a solvent which wiu not attack the material ofner that the air stream does not impinge directly on!

which the outer surfaces of the source are made andthe translucent surface of the source but creates ai
which, under the conditions of this test, has been dust suspension, resembling a dust laden atmos.

i
demonstrated to be effective in removing the radio. phere. Expose the source for thirty minutes in such4

nuclide involved. masure the total activity on the an atmosphere.
3 *

paper. It shau not exceed 1 microcurie for painted 9.1.3j
tritium sources or 5 nanoeuries for other sou Evaluation. Remove the source, without

disturbing the surface, and measure brightness,

Wipe tests are not required for gaseous souros.rces,
8.3.2 Each source shall bk soak tested for 24through any accumulated dust, or make such meas.; #

';
hours in a volume of wster about equt! to 10 times urement without removing the source from the
the volume of the source. % source shaR be re-chamber. Surface brightness shau not be less than 90
moved and the activity in the solution meaured. Percent of pretest brightness.
h activity in the solution shall not exceed 1 micro.
curie for painted tritium sources 50 nanoeuries for

10. Referencesgaseous tritium sources, or 5 nanocuries for other
sources. Gaseous krypton sources are exempted

Palacause 1 led iniew is referred is in thefitom the soak test.
8'**d*'t Puhhmales t is as lasarmational standmedgfaria the

S.3.3 IAakage of gaa from gaseous sources shall A7sacy
umi

be monitored by encloslag the source in a closed sys. totaramusmal A E gy ency
tem or through suitable means to determine rate of
leakage. Leakage shall not exceed 5 nanocuries in 241:1 tJSA Standard r' " H of Sealed Radseachve Souras,
hours. Tritmm sources shad be exempted from this p; gjQgly
Lest.

safety seren No. m. Interneuenal Atomic Energy Agency.Vienna, Austra (19ffl
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industrial penetice (including safety codes) developed Consumer Informellen Series-Fractial information,
in cooperation with interested industries, professional based on NBS resserch and esperience, covering areas
organaestaene, and regulatory bodies. of interest to the consumer, Eeealy understandable

Lenguage and illustratione provide useful backgroundSpecial Pablocatione-Include proceedinga of confer. knowledge for shopping in today's technological*
enees opensored by NBS, NBS ennual reports, and other marketplace.
special publicotsene oppropriate to this grouping such
as well charte, pocket eerde, and bibliographies, NBS lateragency Reporte (NBSIR)-A special series of

(nterim er Saal reports on work performed by NES for
Applied Mothemellee Serien-Mathematical tables,

.

** ' * * *"" , M 8 """*"" * *d * 8"* *rnemusta, and studsee of special interest to physicists, enen4 In general snatial distribution is handled by the
engineers, chemiete,' biologiste, moth 6maticione, com. ePonsor; Public distriteution is by the National Technical
puter programmere, and others engaged la scien644c Information Service (SpringAeld, Va. 22141) in paperand techancel work. copy or micro che form.

Netneemt Steadaed Referesee Data Serloo-Provides Order NBS publicatione teacept NESIR's sad Bibim.quantitative data en the phyescal and chemical proper.
tin of materiale, compiled from the world's literature graphic Subscription Services) from: Superintendent of

Documente, Government Printing OAce, Washington,and critically evolueted. Developed urder a world. wide D.C.30402.

BIBLIOGRAPHIC SUBSCRIPTION SERVICES
The followleg corrent.awarenese and literstere-servey
bebliegraphies are issued periodicelly by the Berees: survey loned quarterly. Annual subeeription: $20.00.
Cryogente Data Center Current Awaressee Sortice Send subecription ordere and remittances for the pre.

coding bibliographie serviese le National Technical
A laterature survey issued be. weekly. Annual sub- Information Service, SpringAeld, Va. 23181,
scription: Domeetic, $20.004 foreign. $25.00.

Electromagnetic Meirelegy Correst Awareness Service
1.iweted Natural Cae. A literature survey tuved guar. Inued monthly. Anisual esbeertption: 624.00. Sendterly. Anmueleubneription: 820 00. subscriptson order and remittance to Electromagnetace

Division, National Bureau of Standards, Sovider.Sepereeedetting Deilese end Meterials. A literature Colo. 40302.
.
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1. ORGANIZATION

,

I

1. All Equipment maintained to insure qualitye"

M$ 2. All Tolerances must be met inproduction{j 3. All Drawing maintained for exact specifications
g 4. Proper records kept

.

I 1. Visual Inspection of all product before assembly
dj , 2. All Insert assembled to exact specifications

3. Critical curing times strictly maintainedeee
EE$ 4. proper records kept
H<c

.

l5o '

US 1. Visual inspection of all prouduct before assembly0& N 2.A11 source and insert assembled to exact specification )
1s es

][ Sjj 3. critical curing times strictly maintained
;gg ggg 4.A11 product properly labeled '

msa 5. Proper records kept
;

E' '1. All product must be properly packaged for storage
7[ $ handling, and shipping,

o aws 2. Check for proper labeling
d E8 3. proper records kept
g wu

1. QA/QC personal must strictly follow the QA/QC,

gg procedure manual and enforce the policies there in.
_

2. QA/QC is responsible foe insuring that all departmentsNw

$A maintain quality work to exact specifications.
3. QA/QC is responsible for insuring that all departments '

maintain proper records.
4. QA/QC sha11 notify the production supervisor of all

immediate situations which need attention or correction
S. QA/QC answer and reports directly to the C.E.O.

.

$
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a
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A

i

1. Office Complex
8. Employee Room2. Shipping and. Receiving 9. Restroom3. Shop Office

10. Restranuro.4. Machine Shop 11. Vaulted Storage Area5. Production Room 12. R. and D. Area6. Radioactive Area 13. Shop
7. Inspection Area 14. Shop

.
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3. PERSONNEL REQUIREMENTS

A. Personnel shall have in their records all

drawing, specifications, and descriptions

of all products and installation procedures.

B. Personnel must be properly trained to carry out

all inspections.

C. Proper records must be maintained on all

inspections.

I

1

|
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4. PROCEDURE 8

(1) Inspectors shall have all drawings, descriptions,

and specifications along with all the proper

equipment to perform their duties.

(2) Inspectors shall have written procedures for all

processes in manufacturing the product.
!

I
4

: (3) Inspect all sealed sources when received from the

manufacturer.

j A. Check for activity brightness
t

| (Visual Inspection)
' ,

|
: i

l

B. Check source for fractures and check

seals.a
i

|
(Microscopic visual Inspection)

J C. After Inspection, label with date, i

|J

quantity, and QA/QC approval. Place '

in controlled area.
4

1

(4) All machine work, whether done in our shop or4

; by a sublet vendor, shall be inspected for

tolerances. The cavities for the source

installation shall meet all tolerance specifications
'

and surface quality.

i
i

1

h

!

l
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(5) All sealed source inserts shall be inspected for
-

sealant and lensing quality and specifications.

(6)' Inspection of sealed source instellations shall be

checked for adhesion tolerances and specifications.
;

:

(7) Quality control has the power to reject any and all

product that does not meet specifications.
L1 w ;

(S) Any product that is not visually correct shall be
*

!

rej ecited. |
:

)

(9) Quality control has the power to shut down the

assembly line for any. situation detrimental to QA/QC'

requirements.

(10) All product shall be final inspected visually before

given to the shipping and receiving department.
|

4

(11) All' i'nspection of any product' shall be documented,
passed or rejected, and reason of rejection.

(12) Records shall be kept of all product inspection

reports.

(13) A complete inventory shall be kept of all product.
i

)
,

O
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f- FROM: BREAK-FREE INC
TO:15052712633 OCT 10. 1991 3:24PM P.22

i

; anear rest, Inc. MATERIAL SAFETY DATA SHEET 400 00 oooog.o.oog

Pese 1 of 2

f tREAK faEE CLP, LitnJlp
,

4

\'

i

| Section i PalsiuCT IDEmilif
|

, -

trade usens break Free CLP, Litesid leeresfacturer: Infeneetten Phones 714 953 1900 1,

Description: Ctenner, L ericent Preservettve treek-free, incorporated Date Prepared: 25 March 1991 |:
L4ricating 011 1035 5. Linwood Avenue
Neelthat,Fireal,SelventCutbeck

J Clees:
Reactivitye0 sente Ana, CA 92705 4396 Prepared by: --! tFPA tating:

TRAesePORTAfices teesse60eCV PHONE hutee8Rs OMEstfREo 140e4e44800 en 1302483 7e14

'
-

; sectlen il M42AADGAS ltGREDIENTS/IDEbflTY INFORIIATIQu

| Cheelsel er Commen teams CAS Iluebers PEL: TLVs STELt E VOL

~; synthetic & Perafinic Olle & Other Mixture 5 se/M 5 mg/M NE 74.1
Proprietary ingreelante A8 OIL Mitt AS DIL MIST

I n-tutyl Acetate 123 86 4 150 ppm 150 ppm 200 ppm 4.0
t Telchtoretrifluoroethane (Freen TF) 76 13 1 1000ppe 1000 ppm 1250 6.2

1,l.1. Trich!oreethene 71=55 6 350 ppm 350 ppm 450 ppm 12.0
leopropyt Alcohet 67 63 0 450 450 500 2.0
Tricrosylpheapete ( 80.11orthe lammer) 68952 35 2 NE NE WE 1.0i

' Instiuble Berlue Caspeunde Mlature NE WE WE .6 (A8 84)
j iert buty| ALcohe1 75 65 0 100ppe 100 ppm 150ppe 0.1
!

sectlen Ils PNTstcAL & CNENICAL CNARACTEtisTICs

toitins Points 140'F. Initlet speelfic travity: 0.9 sel 44tity in Water Wil
Vapor Preessares NE Vaper Densitys 2.4 Evaporation Retet 3.8 (Solvente only)
Appserenees Light Asher Color Pour Points < 75* F. E Vetettles 26.0 (sy vetwee)
odert Slight fruity Odor;

;
J

Sectlen IV Flag & EMPLO$logi hAZA N DATA4

Flash Point: >200* F. PMCC flameable Llette LEL/UEL ht Autelenitten Threshold: NE>

Eatinguishing IIndlee Cerben Olenide, foem, Dry Chemicot, Water $ prey

specitt Fire Fighting Precolharess use normal procethares for 0IL and HAL00EmeTED CEspcLaOS found together. Water end foam may cause
'

4

J frothing. If a look er epitt has not lenited, use water sprey to disperse vapore and/or cool centeinere. Firefighters should weer NID$n
APP 90 WEB SELF ClattAllES BREATillilG APPeaATUS to evold esposure to decespositten products from Cll and SOLVENT.

urumuel fire eral Emptesten Besards: Solvent vapore, when concentrated in confined or poorly ventiteted orees may flesh upon contact
with flames, sparke er high intenalty heet accrces.

<

5ection V REACTIVITT DATA

i

Stability: Stable Canditier. to Aveld: Keep from open fLemos Incoopetibility Avoid strong Calditere
4

sesorenus Decespeeltlen Prestactet Omides of Carbon, Sulfur and Witrosen, acidic products of thermet deccapooltion, including Mydrogen
Chlerlee and ;4esibly traces of P%egene.

maneg1leue Polymorleotten: Will not occur.
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FROM: BREAK-FREE INC TO:15052712633 OCT 10, 1991 3:24PM P.03
!

sreak free, Inc. 814fEslet gAFETT BATA ENEET
400 00 00001 0 001; Page 2 of 2

i
Section Vi gEALTW NAIA M DATA

s

Primary geutec of Entry: Inhalation, Ingestion, Skin, Eyes,,

signe & giurrages of EspenaEs
,

Iretelttlen Isey cause irritation to nose and throat.
.

golvent vapors may also cause an Irregular heartbeet. Solvent vapors may cause lightheededness, distinese, nouses to unconsciousnessand poselbly be lethal.

Possible trenelent irritetton, etthough found not to be en Irritant under formal test procedures.kyes

'

skins Possible systemic effects to blood, tiver and kidneys due to potentist absorption through the skin.
, ingestion: The stature has a low level of toalcity (LD50 > 500mg/kg).
| Ilquid, may cause rapid absorption through the tunes resulting in systemic effects.May cause irritetton to digestive tract; and if Inhaled on

j Acuts meetth Neaeress
prolonged and repeated contact en the skin could cause irritation and possible dermatitle. White espected to be non-f rritating from the skin, eye and oret testing done, as with all petroleue productsa

The synthetic ells and additives could also
oc ab6erbed through obreded skin, but the results of dermal tonicity tests suggest that no acute systemic ef fects would be expected inneelthy individuate,

l
gepetitive'end continuous esposures to high vapor levels or direct contact on the skin could possibly result )

4 CAronic meetth liesordas
'

In liver and kidney damage he to the halogensted solvents.
out only at espesure levels of three (3) poundo of product per pound of body weight. Traces of the ortho loomer.of TCP could also cause detsyed neurotoalcity

aedic:t Conditlens Generetty Aggraveted by Exposure Pre existing skin, eye and respiratory disordere may be aggravated by esposureto thle meterial. *i

Laergency and First Aid Preselhareas Some halogensted solvents in this pro 6ct may increase the sensitivity of the heart to aeronatin !' i
|

and rotated drugs. wever adminleter these drugs TO Pttelust Tel4T DigPLAF sverfl385 lallCN CERRA GE ATTelB#TED TO OWsAEllP0maE TO Tull'

retBUCf. Fatlow good Industrist hygiene practices: plush eyes laenediately with wetor for et teost 15 minutee wash skin with soep andester, tounder contaminated clothing before re-use. If swallowed, do NOT induce vomiting. If conscious, drink large wentitles of water
end seek lamediate medical attention. If inheted, move to fresh air. Anesthetic or narcotic ef fects could occur from overeuposure to ' '

j.
empora, so esti e physician; if eveltable, give osygen. If breathing stops, give mouth to-mouth resuscitellen.
,sof f:

This material is not known to conteln any carcinogen remired to be listed under the Notard Communicotten standard (29CFs- 1910.1200) from the #tletional Tomleology Program" (NTP) or the " International Agency for gesearch on cancer" (IAAC) sources.

,

Sectlen Vil Pt2CAUTitRIs FIR gAFE IIAlstleG A W UgE |I'

i
'

,TEPS T3 aE TAltEN IN CAGE IIATERIAL IS gELEAst3 GR gPILLS:
j

meLL spilles Wipe g small spills or use absorbent meterial to seek 9 Store in closed containere, be NOT FLUg810 SEWS.
.or splits: If in a poorly ventitated eroe, evacuate personnel and equip the clean up crew with respiratory and skin /sye protection.
on ow normat inhatriot practices for cleaning solvent /elt spitis. Use proper protective equipment, dlke the eres to confine the spill,

i

!. hut aff potentist lenitten sources and use a good absorbent to seek up the split. Atweys store the weste in stesed containere. I

Jiaposett Dispose of att westee in accordance with federal, state and local regutettone. Treat this type of weste es waste oil
i

:ontelning helogenated hydrocarbons. Incineration is normally preferred. haver dep into the sewer or on the ground or into any'evisettble waters, streams, takes or rivers.
4

*receutlens to be taken in storage & Ilandlire: Do not store above 120' F. Do not use around open f tames. Maintain adequate ventitttion
.nd keep from children. Note that eene vapors are hoevler then air and can cettect in low areas such as plte end storage tanks. Do '

4t entir those areas where large quantittee of vapors are suspected of collecting untit exchanging the ele or using speclet breathing I
# eratus with an absorver present for possible eselstance.

i

nestien Vill CIWigGL IEAsuots

i

i seeplectory Protectlens bot reelred in unconfined or wett ventiteted areas. For emergencies or for working in confined areas with '

.ow air enchenge rates, follow OgNA Std. 29CFs 1910,133.
,

Iwitil:tlant Generet dilutlen er local enheust sufficient to maintain adequate air exchange to evold vapor build up.

rctacttwo Gloves: Petyethetene, neoprene er Pyc advised for prolonged and repeated contact.'

,

re Protection: Although irritetton er damste to the eyes is unlikely, it is advised to conyty with 05NA $tandard 29CFR 1910.131. i
sther Protective Clothings not required. ,

. _ _ _ _ L
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EE..T swrME DECKER CO. . INC. J10- 9-91 1:50PM : 9017955939-' CCITT G ;m 2 I,,

- J,
; I t ol /

^

1| | \ I U.S. IEPARDG!NT OF IAam
j i r 3 mmu. .mewy euu nut.n umuustration

-

I
l1 MATERIAL SAFETY DATA SHEET

i i |

I
|

,

i lleNUFACIURER'8 NAME
-

| DEDENCY TE2.EPHONE ND. |
| ! 'Ihcusman & Fonbv Inc. (901) 685-7555 |
! |AZI3tESS ' int'GOGGIW uuBRME NO. |I icin wawwlia orive oliv. m , m sees 4 I tool) ass-sses i
;

1E- t-i TrPE I PRODUCr leME |

2

1 Inbricant Mixture Tr;,-Flow / 'Yi-F1m Aerosol
; 139000CP CIASS: HoEXI' G;iu-v 'f-'s Petroleum Distillates
i ! M i . ting IA2ricant

__ 1 Chlorinated Solvents and Additives |
J

l i -; mW II - las_w a INGREDIntIs
i

: 1 I lAPHIOKl I i'

| | tml Ii WENIchL NAME i M# WP. TW PEL IJ 1,1,1-TF1216 e=Uans 71-55-6 25 350 == 350 pan
I r. ICII < W 628-43-7 2 100 nom 100 pun=

, 1 D;.-w/Eet 1mol Monansthyl EUurl (EsW) 34500-94-5 2 100 = = 100 van
| ! A;.inhat.o W - - = .-- Oil (em on Fi='-) 64741 % 0 32 5 mg/m3
! L M'.xture of Enic Sale of Dia' W r+2 4 thioic Acid Unknown 1 Not est. Unknown I
i I L v. e (E. J.-sl cri,vL 74-90-6 10 Not est.1000 pan |
| ! Ier.AsiWi s (G E ssel en:,y) 75-28-5 10 - Not est. Unknown I
i 1 .I % I i.

! |NW-HkZA3t!XXJS D-F"6 | | !
! ] Polytee.raflucrethylene N/A ' 1-54 N/A N/A 1 |
| 1 Cw.w.cn Inhibit-. 6170-48-5 7-154 N/A N/A '

-

I I Antiwear t -.^ '2315-35-2 1-54 N/A N/A I
*

I M.L . 1 Spirits. 60742-48-7 5-10% (/A N/A 1
-

; I 1,1,2-Trichloro - 2,2,1-Triflw.T4Jmte 76-13-1 1-5% 4/A N/A I
4 .

l SECIT W III - PHYSIG L Dh!A !

| |BOIIM I.B.P. (dag. F) 212 | SPECIFIC GRAVITY (H20=1) | .9td q/ml !

! IVAPCR PRESSURE (un Hg.) 23.75 WEIGfr PER GAIZON I E ._34 I

! IVAKat CENSITY (Air =1) | Heavier than air vQIATIIZ CHGWIC QWIENI | |
4 me.ronNrzep FWrD(Dahyl Dttw-1) a li.m uu. (wage you.11La lume wet.ar) N/A
'

I than etnerl Ftawr.dr VOIAruZ BY hatr 65
lA 'twdllANCE AND ODC3t Amber, apaque lields odce - banana; two phase li mid and solid. I

2

: ! Toduct should be agitated before use.
~'

I

,

| t SM?rIW IV = FIRE AND EXPICSIM HAZARD Dh3h I

! |FIA)80$ILITY CI.ASSIFIch2TW Fl % 1e Limit IEL i Unknown
! I ceta - Non-rlassable FIASK ICINF (Method Used):

L_ DOT - Gti-D 1 Seta 154 dag. F l4

i lDf?INGUISHING MEDIA: Foep, Chrben Dioxida or Dry Chemical. |

} JUNUSUAL FIRE AND EXPIDSIN HAZARDS: None other than those associated with N= h mtible i

i i petroleum distillatas or eelf-pressurized containers when Tri-Flcw is packaged as an

i I aarneol.
i ISPECIAL FIRE FIGtTING PRODCEI11RES: Wear self-contained breathinz apparatus w',th full i

j i face-cieos en:erating in pressure damand or '"ositive pressure made when fidht;.no fires. |

l
|

1 _

'

! PAGE (1) (Continued on reverne sida) Fcrm 05HA-20
1
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. SENT BYt THE DECKER CO. . !NC. :10- 9-91 1:51PM : 9017955929-, CCIT" G2:n !
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_

sacrION v - HFMR MZARD DM O
EFFW 0F OVI5UDGOSURE: Eye - can cause irrita_ tion, rudness, tearinc', blurred vision. | )
Sk.in - nrolonged or repeated contact can cause modarste irritation, cefatting, dermatitis. ! |

Breathing - amive inhalation of vapors can cause nasal and respiratarv irritation | |

distiness, weakness, fatique, nausea, headache, possible unconsciousness, and even !

swallowins - can cause crastrointestinal irrita on. nausea vomitim. and i, wuoum m mawlaA into tne Aums cause cnanu.g_ pneumorntis wiucn can ce I__ asphyxiation.
wim u m. . _

fataA. I R
|HF. DICAL G3iDmCHS PR*E '!O AGGRAVATIQN BY EXPOSURE: None Xnown. ;

, PRIMARY R3ffEfS) OF Et M : Inh =1=*1 m and derma.1. I

':CXImi IhrnrikTION: Oral 'Ibmicity ID50 - 22.5 ml/)az. I

n-smassecre me raar nse reparammas anans t.norgwaray wean en. au arms war.n_ soap _ana war.ari

_Ramove ocn*==inated clothim. Imunder con *==4nated, clothina before re-use_._ Eyes: flush I
bwith lazue ===nts of water, liftim upper and lower lids _cocasionally, get =ai=1 !

attant:.cn. Swal:.owing: do not induos vcanitim, Xamp perso warm, craiet, and get .= aim _1 1 i

attention. Asm;.rttion of natarial into the lungs due to M ,q cause chaai mi I l
i

pneJmonit:.s which can be fatal. Breathina: _ if_affecta:1, a individual to fresh air. I

E breath:.nz is_Mffim!t, =d=inister cuygen. If breathirw , seqvai give artificial I

r - 1-stian. Maen perman_ warm, W =t, and get medical attention. I ;
i

ss.;uCN VI - RDCFIVITt DATA I I

STABILT!Y _LUNWEhBIE MkB_ W WILL OCCUR 1'

| S'L**N ' X ICIEMBI2AT!Qf WII.L NDP OCT3.1R X!'

,ctFwri = '!O ANDID: ~Meep away frcus hast, ~4c,_ flames and other scurose of ignition. I '!
,

| INOMPATIBILT!Y (Materia'.s to avoid): Strona =idi'als !

MAZARDOUS N " =0SITIG4 ppm _v''f5 : e=_* *t Di-ida, Carbon Monoxida ans ===Ny Hy%en i

._ chloride, Odorins Gas and W. I

1 SBCPIGt VII - SPN CR IZAK ParvWme i

STEPS 'IQ BE TANDI IN CASE MkIIRIAL IS ps'em cR_symm: Hand'.e as a canbustifle liquid. l
_

| | P=a b__on sand, M ay, or other =>=-he natarials. Eli=4nate :.anition scuroes. 1

i !
-

I AS73 DISPOSAL br.inUD: Di=~'== of in =m'danos with le=' state and federal I,

' rectala*ians governing ~=h_*4h1e wasta conemindm 1,1,1 '.''richloroethane. I
_

-

Ii ,

|

I

| ! SECTION VIII - SAFT MhWDLDC AND USE INFORMATION I

| 'RESPIRAM as.nh;rAON:- If TLV is =*a then use NIosH/Mst-A approved respirator. !r
'

'VDEIA" ION: Use with ^d= ==ts verei1=*4 m to prevent * i m TLV. !

iMu a.;r..VE GLCMS: Hydre-=' ten-ir_=luble rh_e_ or clastic. t

IEVE Rs.cau ACN: _ Safety e:. asses or ==les are i=- i"- when transferrim bulk licraid. !

| ic7:NER H u u.VE ELin " D O: Nana _ _ _

l .

| IHYGIENIC PM' ICES: Avoid _=wn con *** . Wash cone _==4nated skin and clothim with sono l_

Il and Water.

I M.i.si IX - SPw'"_hl #E9 R iiS I

IP="TICNS 'IO BE ThKEN IN HWG AND n d:NG: Kano containers closed. Store and use !

I away fran hidh *--- -6ture, ==pcs or__==n flame. Use only with =da==ta ventilatiion. I

I
I

1i
_

!O:NER_ PRECAUTIONS: Avoid prelar==d and repeated _brea_thim of vapor or contact with skin. I

I When Tri-Flow is =-' M -Las an aaE +9 : Extremely fl===hle -' ocntents under m.esure - |
iLDo not_stors near hast, ===4cs .or flaan. ' Do not puncture, incinerate or store above

i 120 Gsg F. MEEP Q1P OF REAO! OF Om=5.:. _t

PAGE (2)
W bys W & Marnby 7.nc. Ontat Hards 4, 1991
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( MATERIAL SAFETY DATA SHEET

SECTION I - IDENTIFICATION
_

UFACTURER: Muscle Products Corp. PRODUCT NAME: Firepower FP-10 Lubricant
188 Freeport Road Elite

Butler, PA 16001 EMERGENCY TELEPHONE NUMBER: (412) 283-7355
i PREPARED: February 15, 1991
PARED BY: George C. Fennell TELEPHONE FOR INFORMATION:- (412) 283-0567

SECTION II - HAZARDOUS INGREDIENTS / IDENTITY INFORMATION

ARDOUS COMPONENTS OSHA PEL ACGIH TLV OTHER LIMITS RECOMMENDED

5mg/m| Noneroleum Hy,drocarbon Oils 500 ppm
pbItic Petroleum Distillates 500 ppm 5 mg/m None

This product does not contain any ch6mical listed as a carcinogen or mutagen by
OSHA, IARC Monographs, or the National Toxicology Program.

.

SECTION III - PHYSICAL / CHEMICAL CHARACTERISTICS

LING POINT: >340'F @ 760 mHg SPECIFIC GRAVITY: 0.95
'OR PRESSURE (mm Hg): <1 0 25'C MELTING POINT: N/A

OR DENSITY (Air =1): 4.0 EVAPORATION RATE (Butyl Acetate =1): <0.02

.UBILITY IN WATER: Insoluble VISCOSITY: 44 cps

'EARANCE AND ODOR: Light milky amber liquid, mild petroleum odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

iSH POINT AND METHOD USED: 170'F PMCC

JNABLE LIMITS: Lower: 0.2% Upper: 3%
CO , foam, chemical, waterfogFINGUISHING MEDIA: 2

'.CIAL FIRE FIGHTING PROCEDURES: Use waterspray to cool drums or containers
JSUAL FIRE AND EIPLOSION HAZARDS: None i

SECTION V - REACTIVITY DATA

iBILITY: Stable under normal conditions
IDITIONS TO AVOID: Open flames and sparks
COMPATIBILITY (Materials to Avoid): Strong oxidizers

CO, CO , trace amounts of hcl if combustion
7ARDOUS DECOMPOSITION OR BYPRODUCTS: 2

is not complete
ZARDOUS POLYMERIZATION: Will not occur
NDITIONS 'IV AVOID: None known

.

_
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verFP-10LubricantElite(cont.)
SECTION VI - HEALTH HAZARD DATA

. E(S) 0F ENTRY: Inhalation? No Skin? No Ingestion? Yes
'

i rH HAZARDS-ACUTE TUXICOLOGICAL
ROPERTIES: Eyes - Mild irrit. ant4

Ingestion - May produce mild narcotic effect, gastrointestinel
'

discomfort, diarrhea

Skin - Very long term exposure may produce mild,

irritation,

| INOGENICITY: None- NTP? No IARC Monographs? No OSHA Regulated? No
S & SYMPTOMS OF EXPOSURE: Redness or irritation of eyes; nausea, stomach cramps,,

; diarrhea, mild itching of skin (long term)
CAL CONDITIONS GENERALLY,

';CRAVATED BY EXPOSURE: Dermatitis
;ENCY & FIRST AID PROCEDURES: Inhalation of combusted fumes - Remove to fresh air'

Eyes - Flush with water for 15 minutes
Skin - Wash thoroughly with soap and water:

| Ingestion - DO NOT induce vomiting contact physician
'

immediately

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE

S TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Contain spill and recover excess.
Do not discharge to streams or sewer. Absorb with earth, sand, or vermiculite.

E DISPOSAL METHOD: Incinerate liquid. Dispose of absorbant in accordance with Federal,
Stata. and Local regulations. Treat as a petroleum oil.

AUTIONS TO BE TAKEN IN HANDLING AND STORING: Store away from ignition sources.
R PRECAUTIONS: Do not store in temperatures above 130*F.
_

SECTION VIII - CONTROL MEASURES

IRATORY PROTECTIONS: If vapors form from combustion, use OSHA /NIOSH approved,
self contained, breathing apparatus

ILATION: Local exhaust - None Special - None
Mechanical (General) - None Other - None

ECTIVE GLOVES: Neoprene ,

PROTECTION: Chemical goggles |
.R PRMECTIVE EQUIPMENT /C1DTHING: Nons
/ HYGIENIC PRACTICES: Use usual good hygienic practices: wash thoroughly after use

NFPA RATING I

HEALTH: 1 FIRE: 1

REACTIVITY: O PERSONAL PROTECTION: 0

OTHER DATA

The information and recommendatfans contained herein are based upon data believed to be ]
correct. However, no guarantee or warranty of any kind, expressed or implied, is made i

with respect to the information contained herein. This Material Safety Data sheet was |
prOpared to comply with the OSHA Hazard Communication Standard (29 CFR 1910.1200). This !

supersedes any previous information. f|
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L MATERIAL SAFETY DATA SHEET" -

Manufacturer's Names PENGUIN INDUSTRIES INC.
Street Address: AIRPORT INDUSTRIAL MALL |

'

avaev
v A 6y , obabw, 44y vvuol yvn6Lov4Lpp,_ rosacrovanAn
Emengonoy Tolophono 1:o . , (31G) 384-6000

EMERGENCY PERSONNELSpeak With:
_

SECTION 1: IDENTITY _
_

_

Hoppe's #9 Nitro Powder SolventProduct Names
Synonyms: Famous #9 Solvent

~

CAS la Not Applicable (Mixture)
_

Chemical Family _ Petroleum Distillate '

Formula: Not Applicable (Mixture)
<_

RATINGSSECTION 2: SAFETY AND HAZARD RATINGS Minimal 0Health (Acute-Chronto)_1-2 .__

Slight 1
Flammability: 3 Moderate 2
Reactivity: 0

__
_

1-1-1 Severs 3Environment (Air-Water-Soil): Extrema 4 |Special Hazards: None '

Protective Equipment: Explosion-proof, ventilation ecuipment, -

__ eye and hand wash.

SECTION 3: EMERGENCY AND FIRST AID PROCEDURES 15 minutes.
EYES: Flush eyes with copious amounts of water for at least
SKIN: Wash thoroughly with soap and water. Do NOT induce
INGESTION: Give large amounts of milk or water to dilute.

vomiting. Do not give anything to an unconscious person.
INHALATION: Remove victim to freah air. If breathing is difficult, give

oxygen.

CALL A PHYSICIAN
CONTACT A POISON CONTROL. CENTER

__

_ _ . _ _

HA2ARD DATA
SECTION'4:b H'AZARDOUS INGREDIENTS CARCINOGEN ACGIH OSHA

NAME CAS # % IARC NTP OSHA TLV PEL

Ethyl Alcohol 64-17-5 <35.0 No No No 1000 ppm 1000 ppm

Kerosene 8008-20-6 <35.0 No No No Not Determined

Trade Secret Trade Secret <25.0 No No No Not Determined

Oroanic Ester Trade Secret <10.0 No No No 100 ppm 100 ppm'

Ammonium Hydroxide 1336-21-6 <3.0 No No No Not Determinea

~___
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Prcduct Names Hoppe's #9 Nitro Powder Solvent

SECTION 5: FIRE AND__EXP_LOSION HAZARD DATA
Flcsh Point 'F (Closed Cup): 59 (OC) -

DOT Hazard Classification: Flammable Liquid
Auto-ignition Temperature *F:__Not_ Reported
Flcmmable Limits in Air by Volume LEL: Not Reported

UEL: Not Reported

Extinguishing Media: Carbon dioxide, dry chemical, foam.
Sprcial Fjre,Fi,qhting Procedures Use self-contained breathing apparatus

and protective clothing.

Unusual Fire and Explosion Hazards: Dangerous when exposed to extreme heat,
op2n flame or powerful oxidizers.

SECTION 6: REACTI_VI_TY DATA (PHYSICAL HAZARDS)
Stcbility: [XJ Stable [ ] Unstable

Incompatibility (Material to Avoid): Extrame heat, sparks, open flame,
and oxidizers.

Hazardous Decomposition Products: Decomposition emits acrid smoke and
fumes.

.

Hnzerdous Polymerization: [ } May Occur [X) Should Not Occur

I-

SECTION 7: HEALTH HAZARDS |

Primary Route (s) of Entry: Inhalation _and Dermal

Signs and symptoms of Exposure
a. Overexposure Effects: Headache and dizziness. Lung, skin and eye

irritation.
b. Chronic Effects: Dizziness, weakness, anemia. Effects liver, kidneys,

and bouc murrow.

1. Inhalation: Causes nausea, cough, headache, dizziness and lung irritation
2. Eyes: May cause irritation if not removed.

,
_ _ _ _

'3. Skins Causes dryness and skin irritation.;

,4. Ingestion: Harmful or fatal if swallowed. Causes gastro-intestinal
irritation, weakness, dizziness, headache, pulmonary irritation.
Extreme care must be taken to prevent aspiration.

5. M dical Conditions Potentially Aggravated By: Lung, liver, kidney, bone
marrow and skin diseases. Susceptible individuals may have an allergic
reaction.
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Product Names _Hoppe's #9 Nitro Powder Solvent

SECTION 8: SPECIAL PRECAUTIONS AND SPILL / LEAK PROCEDURES
Precautions To Be Taken In Handling / Storage: Keep containers closed when
not in use. Do not handle or store near heat, flame or oxidizers. Use in

a well-ventilated area. Avoid eye and prolonged skin contact. There
should be no smoking where this product is handled or stored.

Aygienio Practices: Wash thoroughly after handling. Use general ventilation

to protect your lungs. Do not wear contaminated clothing until thoroughly
laundered.

When Material Is Released Or Spilled: Assure slippery conditions are
nullified. Cover with an absorbent, sweep up and place in a suitable con-
toiner. Flush area with water. Dispose of in accordance with local, state |

and federal regulations.

Dispumul MwLhvGm Assu&w vvutv&m1Ly with opp 11 cob 1w Gisyvoel tuyula-WonLw
tions. Dispose of absorbed material at approved incineration or chemical

,

landfilA, waste,discosal site.

i

;

! SECTION 9: SPECIAL PROTECT _ ION _INFORMATION
Rospiratory Protection: Explosion-proof, ventilation equipment.

Skin Protection: Wear gloves.

Eye Protection: Safety goggles.
Other Protective Clothing or Equipment: As needed to prevent repeated /

-

prolonged sentact.
_

SECTION 10: REGULATORY INFORMATION
Rofer to the following references

california Proposition 65: This product is regulated under califoresia
Proposition G5.

CERCLA: Not Applicable
DOT RegulaLiones 49 CFR 172.101, 172.102, 173.110, 173.119

|

EPCRA: Not Applicable
NDC 0168-0018-33

OSHA Regulations: 29 CFR 1910.132, 1910.133, 1910.134 if respirator is
used.
SARA Title III: This product is subject to SARA Title III reporting re-
quirements: Section 313: Organic Ester (<10%)

Anction 311/312: Immediale Health (irritant), Chronic
Health and Fire Hazard.

State Right-To-Know Laws: CompunenLw of this prvduuL are found on the
Alaska, California, Florida, Illinois, Massachusetts, Minnesota,

WestMissouri, New Jersey, North Dakota, Pennsylvania, Rhode Island,
Virginia, Wisconsin and Texan wLaLe linLu.

Page 3 of 4-
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Product Name Hoppe's #9 Nitro Powder Solvent
.

. . .

SECTION 13: PHYSICAL DATA
Appearance: Liquid
Color:_Puncent odor
Odor: Amber colored '~~~"

' _ _ _

Viscosity CPS 6 25'C Not Indicated _ __

Boiling Point *F: _250
Vapor Density (Air =1): 4.5
Solubility In Waters _Not Indicated
4 Volatile by Volume: Not Indicated
Evaporation Rates Not__ Indicated

__ __

_ _ , _ _ _ , _ _

Date of Preparation / Change September 5, 1989

The information presented herein relates to the specific
materisi described and may not be valid for this material"

used in combination with any other materials or in anyprocess. This information is, to the best of ourknowledge, accurate and reliable on the date compiled.
We make no representation, warranty, or guarantee as to its
accuracy, reliability or completeness.
It is the reader's responsibility to ascertain whether the
information supplied is suitable and complete for that
person's specific uses.

This material safety data sheet was prepared for
Penguin Industries Inc. by The Forum For Scientific
Excellence, Inc., 200 Woodport Road, Sparta, New
Jersey, 07871-2628. Phone (201) 729-4823.

Page 4 of 4
,
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LOCTITE CORPORATION 705 NORTH MOUNTAIN ROAD ISSUED 10/09/91
NEWINGTON, PHONE:CONNECTICUT 06111 14:12:06 !1

EMERGENCY (203) 278-1280 TELEX: 275207 i.
< *

, ,

(0( MATERIAL SAFETY DATA SHEET Page 1 of 2

I. PRODUCT IDENTIFICATION I
,

Product Names Equipment Flu'shing Solvent
. Item No.: 12121
: Product Type: Chlorinated Hydrocarbon !Formula No.: Does not apply

II. COMPOSITION |- -

| Ingredients CAS No. %
,

METHYLENE CHLORIDE * 75-09-2 100
2 * This component is listed as a SARA Section 313 Toxic Chemical.
.

1 III. CHEMICAL AND PHYSICAL PROPERTIES

Vc or Pressures 380mm at'72-F
1 Vc or pensity: 2.93

Soubi..itbravity:ih Water 1.3%
Spec .f;.c 1.326 at 70-F
Boil:.no Points 104-F
Volatile Organic Compound

Not available
Ev(EPA MethM 24 )aporation Rate
(Ether = 1) 0.7

pB: Does not appl
Appearance: Clear ligola.y

; Mor t Sweet

IV. FLAMMABILITY AND EXPLOSIVE PROPERTIES
1

Flash Points None Methods TCC
'*

Ectimated NFPA Codes
Health Hazards 2
Fire Hazard: 1 I' Reactivity Hazards 0 iSncific Bazard: Does not apply.

Estimated HMIS Codes i

H$althHftyHazardsards 2 I
'

"

F ammab:. 1
Reactiv .t Bazards 0

,

'

Persona;. rotection: See Section X. .

'

'
Explosive L :.t s : i
% by volume .n a:.r) Lower 13% at 25-C Methylene chloride i

1tbbvolume.n a;.r) Upper 234 at 25-C Methylene chlcride '

teoismonded
Ext;.nquishing Agents: Carbon dioxide, foam, dry chemical
Hnzard6us PrMucts Formed
by Fire or Thermal Decomp Toxic chlorides..

Unusual Fire or~

Explosion Hazards: None
Compressed Gases None
Pressure at Room Temp.: Does not apply

V. SPILL OR LEAR AND DISPOSAL PROCEDURES-

:
Stepc to be taken in case

'

of ill or leak: Allow to evaporate with good ventilation.
R0co ended methods
of d sposals- Incinerate following EPA and local regulations.

,

VI. STORAGE AND HANDLING PROCEDURES

Storage Store below 90-F to preserve shelf life.
Mcndling: Avoid prolonged breathing of vapors. Keep away

from eyes. Avoid prolonged skin contact.i

4

VII. SHIPPING REGULATIONS

Type or Class DOT: ORM-A'

Class 6.1,thanePacking Group IIIIATA:
Proper Shipping Name DOT: Dichlorome

. - , , . . - . .
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.OCTITE CORPORATION 705 NORTH MOUNTAIN ROAD ISSUED 10/09/91
CONNECTICUT 06111 14:12:06NEWINGTON, PHONE:

*

EMERGENCY (203) 278-1280 TELEX: 275207
*

MATERIAL SAFETY DATA SHEET Page 2 of 2

'roduct Name s Equipment Flushing Solvent
: tam No.: 12121

/II. SHIPPING REGULATIONS (continued)

-;dantification Number
DOT: NONE UN 1593 >1pt
IATA: UN 1593 1

_/III. REACTIVITY DATA

itability:Polymeri Stable
fazcrdous ion Will Not Occur
fazardous Decom os on
Products inon. hermal): None
Encompatability: Active metals, strong oxidizers, strong caustics.

:X. EMERGENCY TREATMENT PROCEDURES

Ingootion: Do n t induce vomitine Keep individual calm.
Obta n medical at ention.

Inholations , Remove to fresh a r. If symptoms persist, obtain
medical attention.

Skin Contacts Flush with water.-

Iys Contacts Flush at least 15 minutes with water. Obtait
medical attention.

'

4. PERSONAL PROTECTION

Rubber glasses or g ggles.Safety idvest
or plastic g oves. !Skin

~/ont lation: Sufficient to maintain vapor concentration
below TLV.

XI. HEALTH HAZARD DATA

roxicity: Eye irritant. Moderately toxic by ingestion. !
Estimated damal LD50 more than 2000 mg/kg. !

Primary Routes of Entry: Inhalation, ingestion, contact. ;

Si no and S ptoms :

o Exposure Headache nausea, dizziness. Narcosis at high |
concentration. ,

Exieting Conditions !

Aggravated by Exposures None known '

Exposure Limits ACGIH OSHA OTHER
Ingrcdients -(TLV) (TLV)
METHYLENE CHLORIDE 50 ppm TWA 100 ppm TWA None |

174 mg/m3 200 ppm ceiling i

,

i

Literature Referenced Carcinogen |

Ingredients Target Organ and Other Health Effects NTP IARC OSHA

METHYLENE CHLORIDE IRR LIV MET MUT NER YES 2B NO j
_______________________________________________________________________________

Abbreviations

2B Possibly carcinogenic to humans IRR Irritant
LIV Liver MET Metabolic ,

MUT Mutagen NER Nervous System )
I

XII. PREPARATION INFORMATION

Pr8 2 red By: Stephen Re etto
Tit os Research C emist Environmental Health & Safet

7 5 N. Mt. Rd, Newington, CT 06 11
Loctite Cor $6Com nn :
203) 278-124 r Phone:

oviolon Dates anuary 07, 1991 Revision: 0008
|

)
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| Page 1 of 5 AMS0llInc..

i

AMS0ll81da
Superior,WI 54860
715/392-7101

MATERIAL SAFETY D$TA SHEET

Product Trade Nome: Metal Protector

CAS*: Mixture
Synonyms- AMP 2
Generic /ChemicalNema: The specific chemicql name and perant composition of the aanponents not

disclosedare trade spcrets.
Product Type: Anti-corrosion lubriant
Preparation / Revision Date: I/30/90
NFPACode: Health: 2 Fire 2 Reactivity: 0
HMISCode: Health: 2* Fire, 2 Reactivity: O
PrincipalHeeerde. Warning- Hermfulifinhaled

Maycause eyeirritation
Maycause skin irritation
Combustibleliquid

Mayyeuseellergic skin reaction|

May chronic health effects

SECTION 1- HAZARDOUS INGREDIENTS

|
-This materiel te not known to contain grestar then 0412 of any carcinogen required to be listad under the
OSHA Haard Communication Standard ( 29CFR 1910.12000)
-70.75 Mineral Spirite, CAS* 8052-41-3; OSHA PEL: 100.00 ppm; A00lH TLV-TWA 525.00 mg/cu M,
100.0 ppm

-0.5 to 1.55 Paraffin wax

SECTION 2- FIRE & EXPLOSION HAZARDS

l
flesh Point: 55'C(131*f) by PMCC
Upper /Lawer Flammable Limit: Not determined
Extinguishing Media 002, dry chemical : alcohol foam. Watar may be used to cool & pratact

exposedmaterial. |
Special Fire Fighting Procedures. Recommend wearin lf Water may

Toxicfumes,goeso[g se -contained breething apparetus.cause splattering. Material will float on watar.
UnueuelFire& Explosion Hueerds: r vapors may evolve on burning. Vapors may be

heavier then air & hwy travel along the ground to e distant ignition source
& flesh back. Qmt41ner may rupture on heetirg

!
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'. 1/30/90 Page 2 of 5 AMP 2

SECTION 3A- HEALTH HAZARD DATA

|--AClHE EXPOSURE --

OrelTaicity: The LD50 in rats is >5000 mg/kg based on data from components or similar materials.

Swallowing this meterial causes severe irritation of tre gastrointestinel lining, nousse, vomiting, diarrhee ;

and abdominel pain. Ingestion may cause CNS depreselon. ;

Eyeirritation: Eyeirritent based on dets from components or similar material. |
Skin irritation: Skin irritant based on data from ccmponents or similar material. Prolonged or repeeted
skin contact as from clothing wet with matarial may cause dermelitis. Symptoms ma/ Include redness, edema,
drying, defetting and creekina nt tha skin. i
DermalTaicity: The LD50 in rabbits is >2000!mg/kg bened on data from components e similar
meterials. |

~

Inhalation Talcity: High concentrations may cause handsches, dizziness, nouses, stupor and other central
nervous system (CNS) effects leading to visual impairmsit, difficulty in breething and cxmyulsions.
Respiratoryirritation: If material is misted r if vapors are generstad from hosting, aposure mov cause

irritation of mucous membranes and the upper respirata[y tract.
Dermal Sensitization: Ma/ cause skin sensitization based on data from components or similar materials.

Inhalation Sensitiastion: No data available to indicata' product or components to be respiretary sensitizers.

--CHRONIC EXPOSLRE--

ChronicTaicity: Repeated oversposure to sliphetii: minerals spirits such as Stoddard Solvent can cause
chronte nervous system disease.

No data avelleble to indicots any| components present at greater than 0.12 may be a
Carcinogenicity:
carcinogenic henard.
Mutagonicity: No data available to indicata prodis:t or any components present at graatar than O. I E are

mutagsnicor genotmic.
Reproductive Taicity: No data wetlable to indicato either product or components preeent at yestar then

0.15 may cause reproductive twicity.
Tetrogenicity: No data eyeliable to indicata prochet or any components present at restar then 0.12
may asues birth defoots.

--AD0lil0NAL INFORMATION--

Other: No other health hseerde known.
Exposure Limits: Contatne mineral 011. Under conditions which may generate mists, ooserve OSHA PEL of

6 mg/cu M; AcelH STEL of 10 mg/cu M.

|

|

|

e - 1 _. . - _ _ . . -
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1/30/90 page 3 of 5 amp 2
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SECTION 36 - EMERGENCY FIRST AfD PROCEDURES

!
Skin: Weah immediately with soap and wetsr. Irgmediately remove contaminated clothing. Get medical
attantion if irritation persists. Launder contaminated clothing before reuse and discard shoes and other lanther
erticles soturated with the material. |
Eye Flush immediately with water fr at least 15 minutes. Ost immediate medimi ottantion if eye
irritationdevelopeor persists.

|
Inholetion: Remove exposed person to fresh air if adverse effects are observed If breathing is labored, |
edminister oxygen. If breathing has etapped, apply artifitial respiration. I

Oral: 00 NOT INDUCE V0MITINS. If conscious, ' live 2 glasses of water. Aspiration of materfel due to
vomiting can cause chemical pneumonitte which an be fedal. Get medical attantion immediately.
Additional: Nots to physicient Treat symptomatically.

" SECTION 4 - $PECIAL PROTECfl0N INFORMATION
~

Ventilellan Proceduct use local exhaust ventilatial to control mists or vapors. Additional ventilation or
exhaust' mer be required to maintain air conantrations' below recommended exposure limits. Use explosion
proofequipment.
GloveProtection: Nitrile
EyeProtectiert Chemicalgelesor famehtold.
RespiratortProtaction: Use NIOSH/MSHA approved full fece respirator with an organic vapor cartridge
if exposure limit is exmedad. Use estf-contained breathing apparatus for entry into confined space and for j
ather poorly ventilsted areas and for large spill clean-up sites.

|Clothing Roomumendstjen: Long sleeve shirt is regmonded. Weer either a chemical protective suit or '

apron when potentiel for ents:t extets. When working with heated material, weer heet protective clothing
Use neoprene or nitrile rubber boots when necessary to pvoid antaminating shose. Do not weer rings, watcres
or similar apparel that could entrap the meterial and muss a skin reaction. Launder contaminated clothing
before re-ues.

;

1

SECTION 5 - PHf5ICAL DATA

Yepor Pressure Not determined '

pH: Notdetermined
Specificerevity: 0.81 e 15.6*C
Water Solubility: Insoluble
PercentVolatilt Unknown
Yepor Density: Notdetermined
Evaporation Rate Notklermined
Odor: Mild
Appserence Li$ltcoloredliquid
Ylecosity: 1.9 cst e 40*C
Odor Threshold Unknown

- -
. _ - -- _ _ _ - - ._ - _ __ _ . _ .
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SECTION 6 - STABILITY j

Stability: Material is normally stable et moderately eiweted temperatures and pressures

incompatibity: Oxidizing agents !
'

Polymerlation: Willnot occur
Thermal Decomposition: Smoke,erbon monoxide, ethhydes and other products of inmmpleta cxrnbustion.

SEMION 7 - $ PILL OR LEAK PR02DURES

|
SpillProcedures: Evacuate all non-essential persornel. Personal pectactive equipment must be worn.
Remove sources of iptition. Ventilsta spill eres. Preven; entry into sewers or wetarws/s. Pick up free liquid
for recycle and/or disposal if it can be accomplished suely with exploeton proof equipment. Residual liquid
ms/ be absorbed on inert matarial. Report to approprietoregulatory agencise whors required.

Wests Disposel: Material expected to meet cbus waste criteria under RCRA for ignitability.
Disposal should be in complianos with federal, state and 1 1 laws.

SEMION 8 - SPECIAL PRECMRIONS

Special Pramutions: Keep ses/ from potential sources of ignition. Store in well ventilated erse. Open i

antainer in a well ventilated eras. Avoid bresthing valers. Keep containers ciceed when not in use. Wash
thoroughly after handling. Launder contaminated cloth ng before reuse. Empty containers retain material

,

residus. Do not cut, weld, brese, solder, drill, grind or expose containers to heet, flame, spark or other |
Sourcesofignition.

.

a

x ---Y v - w rm
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; SECTION 9 - TRANSPORTATION AND LA8ELife |i

-

I
| DOT Proper ShippingName: CombustibleLiquid,p
4 DOT HeaerdClass: Combustible Liquid

1
; ' DOT 10 Number (UN No.): NA1993

IMOClass: Class 3.3, Packagingorcup 111
ICA0 Class: Class 3, Packagin00roup tli
CERCLA Hamrense Substances. None known

.

.

! PrecautionaryLabels: Warning- Herm{ulifinhaledi MS/ muse eye irritetton
| Merc'ause skin irritation
i

Combustibleliquid
j Ms/causeallergicskin reaction

Maycsueschromc health effects,

|
4

: SECTION 10 - OTHER RE00LATORY INFORMATION'
.

; |
~

SARA 5302: This product is not known to contein greeler then 1.05 of any chemical substena on the SARA.

! Title ill S302 Extremely Heaerdous Substance List.

|
:

SARA 5313: This product is not known to contain greater then 1.02 (greater then 0.15 for a carcinogen) of ij eny chemial substenu listed under SARA Title ||| $ 313.
1

;

!

The informeden presented harem has been compiled from sop |{ considered to be dependable and is accureta to the
;

best. of AM80lL lac.'s Imowledge; however, AMSoll Inc. mqkes no worrenty whatsoever, egressed or implied, of
j

merchentability or Dtnese for the particular purpose, regersipg the occuracy of such dets or the results to be obtaned
i

from the use thereof. AMSolt. lac. sseumes no responsibility for injury is recipient or to third persons or for any'

demogs la any property and recipient assumes all such risks.

:

i
i

;

$

i

b
|

i
i

!
1

E

i

.

f

|
|
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MATERIAL SAFETY DATA SI!ZET
,

!t,

Blount, Inc.
Outers Location '

P.O. Box 39 MSDS NO.: 112
Onslaska WI 54650 Outers Nitro Powocr(604) 782-5900 PacLUCT NAME: Solvent conslick Gun

Cleasting Solvent '

!
SECTION 3:

-

MATERIAL IDENTIFICATI0W |

i,

cheatcal Names cleaningi ~

|solvent Product Cocer see page 5
| rormulas mixturo !chemica2 remily:i
.

Synonyms: NA late solvent potroleum dintil-
Nolecular Weight: NA

'

O.O.T.
unsard Classification: Flamable 11ouldshipping Womes Flammabla liquia n.o.a.
Som11 containers consumer Commodity ORM .tIdentification 8: UN 1993CAS 6s NA

CAS Names WA

SECTION IIs MA1AADODS INGREDIENT 2
- !

A

Materials (Units)
t wt. TrN OSHA CAS 6 |

odorless mineral spirits (85% (Source) PEI.
*

*nse 8toddard Solvent as guide = 100 B030306Turpentine ppa (ACGIn 89-90)< 104 100 ppe (Acc2n 89-90) 8006642 |Gun Oil 4 10% 5 ag/m as oil mist '
8012951Amyl Acetate (ACGIN 89-90) I 1

i

< 56 100 ppm
(ACGIN 89-90) 628-63-7

f
Acetone < 56 750 ppm (AccIs 89-90) 67641
ror chemical emergency spill, leak, fire, exposure or accident, ,CEEkTREC, 800-424-9300, day or night. call

;

;

i
*

i

|
'

,

i

.

| )
-

! l

)

*
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. - OCT;09''91 14:53 ID: SED ONALASKA ut TEL NO:6087835600 n891 P03-
;

!

I
1

P)t0 DUCT NAMEa Outers Nitro Dates 5-21-90 Page 2 of 5
e

Powder Solventi

! )SECTION IIII FNYSICAL DATA
a ' '

Soiling Point 80 dog. C.- Physical State at 60 degrees T liquid
{

_

'

#'
Specific Gravity 77 Vapor Pressure at 20 degrens C:

Reid P52 1.1Viscosity at 100 F 30.8 helting Points -71
Vapor Density (Air = 1): 1 solubility in Water: NAi

J Por Cent Volatilos.

Evaporation Rates similar to keroseneby volumen 2004 pg NA
d

Appearance 6 odors pale yellow liquid with oder of turpentine i

<

9

85CTION IV: REAI.Tx amen DATA
4

TLV E SOURCE: mixture not established; ame section II foringredient TLV
I

<

PRIatARY ROUTE OF P!XPOSUREt inh!,1& tion and skin4

ACUTE EFFECTS OF OVEREM708URE: '
|

j
Sus 110 wing: Can cause burning, vomiting drowsinese, diarrhea

i
;

j

Inhalation l

! Headache, nausear can cause aspiration pneumonia ;
'

i Skin contacts Irritant to skin and mucous neabranes defatting
,

j Eye Contacts irritation

CERONIC EFFBCTS OF OVER EIP08CRE: possible dermatitis
,

|

4

1

I

.

.,e , ,, .m ese amp e-e <> en- w - *" ******"~

0

0
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OCT-09 '98 14:53 ID: SED ONALASKA WI TEL NO:6087835600
*

#891 PO4

.

PRODUCT MAME: Outers Witro DATE: 5-II-90 Page 3 of 5Powder Solvent '

|
CHEMICAL LISTED As CARCINOGEN OR POTENTIAL CADCINOGENs no

,

EMIl%GlilCY AND FIRST AID PROCEDURES

Swallowing: Consult physician. DO NOT irdnen vo:nitiny.
|
|, .
,

Skins Wash well with soap and water. Apply skin erna:n or lotion.
'

. i '

}|
l'!

Inhalation Rosove frors cor.centrated vapors. Give frnsh air or |;3 crygen if needed.

.!-

Eyes Flush with water for 15 minutes; get r.edical attention. .l;

. [l
NOTES TO PHYSICIANS

4

SECTION V: FIRE AND EXPLOSION MA8AAD DATA

FLASH POINT: 42 dog. F TCC AtJTO 1GNITION TEMP. unknown
*

(test method)
|

FLA404ASLE LIMITS IN ATR, 6 BY VOLUks: LEL unknown UEL unknown

EXTINGUI5HING MEDIA: carbon dioxide, dry chemical or foam;
I

!

BPECIAL FIRE FICDTING PROCEDURES: In case where product la heated to li-* '
decosaposition, gives off acrid fumes.

UNUSUAL FIRE AMD EXPLOSION HAIARDSs 1ite fightere should use self 6!
|contair.e4 breathing apparatus. Do not spray water directly onfire as this may contribute to spread of burning debrio.

SECTION VI: AEACTIVITY DATA

0'STABILITY: stable at ambient CONDITIONS TO avoid Strong oxiditor.
i

temperature
Bose bases. | |<INCOMPATIBILITY (MATERIALS TO AVO!D): Strong oxidizers.

g
BAEAnD005 POLYMERIEATION: does not CONDITIONS TO AVOIDS Du not store it .

occur
Thermal breakdown can produce | |near heat or flames.EAIAltDOUS DECOMPOSITION PRODUCTS:

toxic vapors of carbon dioxide, carbon monoxide, asphyxiants,
'

,

acrid fumes, soot.
4

I

| '

;
.

4

.

t

O
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3 73100f3CT NAME: Outers Nitro DATE: 5-21-90 Paga 4 of 5#

Powder solvent;
'

)
j

SECTION VIIs SPILL OR LEAE PROCEDURES
i '
4 .

4

STEPS TO BE TAKEN IP MATERIAL IS RELEASED OR .9PfLLED: Absorb withabsorbant materials.

\4
WASTE MSPOSAL METHOD: Use a licensed wastw haular. Can be inciner- '

. ated. Dis se of ic11owing local, state and foderal regulationsj for an ign table petrolcua diatillate. Report large spill to Ij authorities may be reauired. I'
__

,.

VIII: SPECIAL PACTBCTION INFORMATION.
i

a

; RESPIRATORY PROTECTION (specify type): Nhen TLV is exceeded use NICsu japproved for organic vapors.

[ VENTILATIO8Is Provide general ventilation to keep vapors below TLv.
.

4PROTECTIVE GLOVES: Use solvent resistant gloves when working in,

product.;

j BYs PROTBCTION: Use splash goggles when splash will occur

OTNER PROTkCtIVE BCUIPMENT: Aprona or other protective garments maybe required in some industrial situations. ;

i

i

3 ACTION IX: SPECIAL PRBCAUTIOMS

|
PRBCAUTIONS TO BB TAREN IN EANDLINC AND STORAGE: Koep away from heat,

flamie, aperk. Do not aim refuse with strong oxidisers. Store in
cool, well ventilated area.

IPRsCAUTIONS DURING USE: Follow good personal hygienu practice,_
avoiding skin contact. Clean skin when contact occurs. Wash skin
several tians a day when working with this product. DO NOT smoke
around product. Work in well ventilated area.

g

SBCTIos X: ADDITIONAL C0fetBMTS:

1This information, is to tile best of 31oent Inc.'s knowledge fand belief, accurate and reliable. However, no representation,
warranty or guarantee is made to its accuracy, reliability or ,

,;

1

p

i

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

*
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*

PRCDUCT WAME: Cators Nitro DATE: 5-21-90 Pagn 6 of $
!

Nitro Solvent
!

completanans. t

It is the user's responsibility to satisfy
himself as to the suatableness and completonoss of such informa-tion for his own particular use.
PREPARED BY

sylvia A. AJ)en, Chemist

SUPER 5EDES MSDS DATED: 11=13-89

PRCDDCT CODES #

Dutera Pump Spray Solvent, 944 42030Outers Pump Spray Solvent, 044* 42331outers Sportsmen's solvent. 8444-A 42032Outors sportamen's solvent, f444-A* 42033Outers Solvent - gallon, 6444-G 42034
Outers solvent - pint, feed-P 42035Outers Solvent = quart, (444-Q 42036 , ,

Outers Solvent - 5 gallon paal 47009Outers solvent - SS gallon drum 47010
-

.

O |
'

]

|
J

i

|

|

'

i
I
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N i n, . ..o -uA 21:33:4 ts.

EMERGENCY cam... tm) 278-1280 TELEX: 275207'
.

(OIf MATERIAL SAFETY DATA SHEET Page 1 of 3:

*

I. PRODUCT IDENTIFICATION
4

Ingruv(TM)OpticallyClearUVAdhesiveProduct Name:'

hh$$u!*T UVNringAdhesive
FormukaNo$es FMD-218s

II. COMPOSITION

Ingredients CAS No. I

Polgethanemethacrylate
-

H".$ syalkyl methacrylate 868-77-9 15-20
g r boilin methacrylate 75662-22-5 20-25H1

f I2*latB M2;gg5 g;5***
2549-53-3 3-5methgegateA

hhotofn$t1stor""* NNiN3
~

l-3

* This component is listed as a SARA Section 313 Toxic Chemical.

III. CHEMICAL AND PHYSICAL PROPERTIES

'i' h!"Jhgg ggga at 75*F

ME'5':tg[$[So1OE[.I :!"k:s Vaters s1IhtI
g .

BSI.$k Po Moe!ha 3b0*F'

k g nic CompoundV

|khe $) Not ava: abl
: Not A .cabfe

O$$$'"""' OSa ,.[rSta![ng
IV. FLAMMABILITY AND EXPLOSIVE PROPERTIES

"
!$ NPACode:
Hea$thHazard 2
Fire Hazard 1

ReacgitgHazard: 1
l

Esit' t.d Nati'Che: " n t 8PP y

th Hazard: 2
b:.lity Hazard 1

e9ct v .tg Razard:a 1

Ex o!$ Lint S *

.use :.n Lower 2.0! Acry c acid(g y vo: go;.na Upper 8.01 Acry c acid

Extinguishing Agents: Carbon dioxide, foam, dry chemical
Ha ard5us ProcucEs Formedb Fire or Thermal Decomp Irritating organic vapors.
Un sual Fire or
Ex losion Hazards: None

Com ressed Gases: None
Pro sure at Room Temp.: Does not apply
V. SPILL OR LEAK AND DISPOSAL PROCEDURES

oIspk$1 r !!3 i" "" lit! MP w{Q,gn N EIngsggggtg,,goggig,ggggy
*

c
may be cleaned with solvent.

of$$hNsal5* Incinerate following EPA and local regulations.
VI. STORAGE AND HANDLING PROCEDURES

Storage: go egvig*yopreserveshelflife.
awayhrosh

Kee$dprolongedbes.Avoidkrolongedskincontact.Handling:
Avo reathing o vapors.

VII. SHIPPING REGULATIONS

Type or Class ' DOT: Unrestricted
IATA: Unrestricted



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

i LOCTITE CORPORATION gg{Mggg~g gg'

ZSSUED..

EMERGENCY PHONE: (203) 278-1280 TELEX: 275207,

NATERIAL SAFETY DATA SHEET Page 2 of 3
,

34931 (TM) Optically Clear UV AdhesiveImpruvProduct Name:
Ites No.:

$
~

VII. SHIPPING REGULATIONS (continued)
Proper Shioning Name DOT and IATA: Unrestricted4

Idehtification Numbers
i DOT: None

IATA: None.

j VIII. REACTIVITY DATA
,

'

Stability: Stable
Hazardous Polymerization: Will Not' Occur
Hazardous Decbanosition.

Products (non-thermal): None*

| Incompatability: None

IX. EMERGENCY TREATHENT PROCEDURES
'

3

Obtainmedicalattentko.Keepindividualcala.Do not induce vomitin; Ingestion: n.;
Inhalation: Remove to fresh air. If symptoms persist, obtain

,

dical attention.a$ushwithwater.
*

F4 Skin Contact:
Eye Contact: Flush at least 15 minutes with water. Obtain medi--

cal attention.
,

) X. PERSONAL PROTECTION

i Eves: Safety glasses or goagles mandatory.
Skin Ru Dr plastic ves recommended.I Ventglations g ent to main n vapor concentration below

} XI. HEALTH HAZARD DATA

I Toxicity: Eye irritant. Possible skin irritant.
Estimate Oral LD greater than 5000 ma/kg.

,

1 Estimate Deraal LD50 greater than 2000 mg/kg.
! Primary Routes of Entry: Not Avai able

in sen-g u g g s on prolonged contactEx u

! Existing Conditions
Aggravated by Exposures None known

,

| Exposure Limits ACGIH OSHA OTHER
Ingredients (TLV) (TLV)

3

Polyurethane methacrylate4

? resin None None None
H"droxyalkyl s:ethacrylate None None 3 ppa ceiling
HL None None -NoneA l r boiling methacrylatemethactylate None None 500pm
ACE IC ACID 2 ppa TVA 10 ppa TWA skin 2p)k

None /m3 skin
5.9 ag/m3 30 mg

50 ppaAlkyl methacrylate None
Substituted silane None None None
Photoinitiator None None None

Literature Referenced Carcinogen
Ingredients Target Organ and Other Health Effects NTP IARc OSHA

Polyurethane methacrylate
resin No Data NO NO NO

Hydroxyalkyl methacrylate No Data NO NO NO
H:.a er boiling methacrylate No Data NO NO NO
ALE 1 methacrylate No Data NO NO NO

IRR REP NO N/A NOACR IC ACID -

No Data NO NO NO

Alky{ methacrylate $D919"i!ydsilane NO NO NONogata gg gg yg
Subs tut

gg agaagge
. ,,,,,,,,,,,,,,,,,, ,, ,,,,,,,,,,,,,,,,,,,,,,,,, ,, ,,, ,,,,

Abbreviations
N/A Not Acolicable IRR Irritant
REP Repro 5hetive

XII. PREPARATION INFORMATION

Preoared By: Stephen Recetto
Research Chemist Environmental Health & SafetLocticeCorp.,765N.Mt.Rd,Newington,CT06[11Title:

Company:
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LOCTITE CORPORATION 70$ NORTH NOUNTAIN ROAD -

ISSUED 4/05/91''
NEWINGTON CONNECTICUT 06111 21: 33:48EMERGENCY, PHONE: (203) 278-A280 TELEX: 273207,

_
MATERIAL SAFETY DATA SHEET Page 3 of 3.

Product Names 34931 (TM) Optically Clear UV AdhesiveImpruv
Ites No.: 9

3
XII. PREPARATION INFORMATION (continued)

24hr Phone: 203) 278-1280
keviolo)nDates karch05,1991 Revision: 0012

.

|

1

l

|

|
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LOCTAas wa- m .AuN g gr e.g. .ghgg.

( 03) 278 1280 TELEX: 27$207ENERGENCY PHONE:
,

'

!\ HATERIAL SAFETY DATA SHEET Page 1 of 3'

,
,

: ..

I. PRODUCT IDENTIFICATION"

Black Max (TN) Black Tough Adhesive |

groductNames
Formu{!'Tpe: Lb-8638 acrylatePh $u aNE.:
II. COMPOSITION

Ingredients CAS No. 2

7085-85-0 85-90
Egy:.cganoacyylateL.Ibia 181 ***' '"'" '!!!!'#h5 I:12

.

m
; M6b%811P"''* fii'ii'. 8:1:a.3

* This component is listed as a SARA Section 313 Toxic Chemical.'

i

III. CHENICAL AND PHYSICAL PROPERTIES
Less than 0.2am

Vag$or Presgure$ I'IE' Water: N$yser$!adEywaterh1 b,cEsvity: 1.1
y

hg * *If
$$$eNU{36|anicCompoundM$ro Not available

{*(

) Not availabl

h$!!o$sSharp,Ir$$$[ing$' liquid
0$$earances r;. tatrs
IV. FLAMMABILITY AND EXPLOSIVE PROPERTIES

88 8 up
h!h !a NPACodes

-

|

a$thHasgrd 2

a! I! Has rd: ! |S ek a No water

t$hasard: 2
b;,11tv Has rd: 2

e9ct v;,tv Basar : 2a
reona, Protect on: See Section X. j

Exp osivp Lia
! o L ** 'nts:fr 16NI hk$af$c*aEffthYde

|

MiaTt!!km),n$ |
er

c''' a di"*" ' " d'r cha'"2
^t:ainsed |$iFieorThermalDecoopIrritatingorganicvapors ',

Fire or
Unha$$ionHazards:Ex None-

Com ressed Gases: None
Pro sure at Room Temp.: Does not apply ,

V. SPILL OR LEAK AND DISPOSAL PROCEDURES ,

fopI$1orIIa$s""'* F1godwighwatertogolymerizecompletely. Solid
' ' '

to o nded methods
NI$ owe I'*A a$1 $$c$$ N h$itfS NS* Ph!halic

'
anhydr;,$$NlistedbyEPAashazardousvaste.

VI. STORAGE AND HANDLI T, PROCEDURES

below 75'F to maximize shelf lifAvo$dbreathingStokhcontactwithskinandeyes.Stor es
HandIkag: Avo

vapor.
4

VII. SHIPPING REGULATIONS
Not restri ted (Less th 1 pint);

C$aDtN1$g$IquYdfGrh$gnor=bnType or Cisse DOT:
t 110 allons)

Unrestricted DOT regulations ap{ ply kn U.S.. IATA: restricted less than or = 1 ,nt)-

fNotProper Shipping Name DOT:
st$b$e'ilu$d,nSo.NfMrht an 10Co

.__ - _ .
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LOCTITE'CORF051110N 705 NORTH MOUNTAIN ROAD A .m .,

NEWINGTON CONNECTICUT 06111 21:23:ng EMERGENCY, PHONE: (203) 278 1280 TELEX: 275207
'

. MATERIAL SAFETY DATA SHEET Page 2 of 3

s

~

Product Names Black Max (TN) Black Tough Adhesive I
Ites No.: - 38061

,

VII. SHIPPING REGULATIONS (continued)
'

(Ethyl Cyanoacrylate Solution)IATA: gallons)icteo; MT regulations apply in U.S.Unrestr
Identification Number:

ID8027(NA$6h3DomesticAk!Only)kATA: NONE >160s;

VIII. REACTIVITY DATA
,

Stabi ity: Stable
Hasar ous Polymerization Will Not Occur
Basar ous Decomposition

Ia'a Puebgn.thersal): g{gggriggg,g{,g?ntactwithwater, alcohols,
Products None.

ty:

IX. ENERGENCY TREATMENT PROCEDURES

bb!aknk[icaIat k!inf *I" "' *

Inhalation: Remove to fresh a r. Treat symptomatically.
rocedures.

Ob!a!n Se{fi$!ak atk$$! ion [ ' 'Seesuppesentagpageforemergency
.Skin Contact:

"**
,

X. PERSONAL PROTECTION

|E$n! N*NhkNbl$veh$$Namended. Do not use

- Ventilation: PosiSv$"NN* draft exhaust ventilation should be
g ded to maintain vapor concentration below!

1

XI. HEALTH HAZARD DATA

Toxicity: Bonds skin ra idly and strongly.
Skin and e rritant.
EstnaatedEeEstnaated dermal LD50 more than 2000 ag/kgLD 50 acre than 5000 mg /Rg.ra

Primary Routes of Entry: None known
i Slans and Svaptoss

oE Exposurt Vapor is irritating to eyes and aucous membranes
Prolonged an', repeated overeuposure todabove TLV.-

like symptoms in sensitive individua.y with asthma.vapors say produce allergic reaction
s.i

'

Existing Conditions
Aggravated by Exposures None known

e Limits ACGIH OSHA OTHER
nhNants (TLV) (TLV)

L cyanoacrylate None None 2 ppa TWA t
'

mene copolymer rubber None None Noht
: UN BLACE 3.5 mg/m3 TWA 3.5 mg/m3 TWA 5 ppa

PRTRALIC ANHYDRIDE 1 ppa TWA 1p TWA None'

6.1 ag/m3 6a a3
HYDROQUINOME 2 ag/m3 TWA 2a m3 TVA None

Literature Referenced Carcinonen
Ingredients Target Organ and Other Health Effects NTP IARC OSHA

yh cyanoscrylate LUN NO NO NO
i men CoDolymer rubber No Data NO NO NO

LACK No Data NO N/A NO
I ANHYDRIDE IRR NO NO NO

...................................................................../ANo Data NO N NOHYDROQUINOME1
..........

i Abbreviations

N/u LungA Not Applicable
IRR Irritant

'

j Lu

I XII. PREPARATION INFORMATION

Prepared By: Stephen Repetto
fitles Research Chemist Environmental Health & Safety

765 N. Mt. Rd, Newington, CT 06111
comkanf: Phones Loctitecor$86124 r 203) 278-1
aavision Dates anuary 28, 1991 Revision: 0014

.- . -

. - .
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LOCT2TE CORPORATION 705 NORTH NOUNTAIN ROAD ISSUED 2/28/91
' *

k NEVINGTON CONNECTYCUT 06111 21:33:40EMERGENCY, PHONE: (203) 270-1280 TELEX: 275207:

. MATERIAL SAFETY DATA SHEET Page 3 of 3
Product Names Black Max (TM) Black Tough Adhesive4

Ites No.: 38061

Supplement
INFORMATION FOR FIRST AID AND CASUALTY ON TREATHENT FOR ADHESION OF

HUMAN SKIN TO ITSELF IF CAUSED BY CYAN 0 ACRYLATE ADHESIVES

Cyanoacrylate adhesive is a very fast setting and strong adhesive. Itbonds h uan tissue including skan in seconds. Exoerience has shownthat accidents due to cyanoacry:.ates are handled best by passive, non-
surgical first aid. Treatment of specific types of accidents are
given below.

4 SKIN ADHESION
First iperse the bonded surfaces in vara soapy water. Peel or roll
the surfaces apart with the aid of a blunt edge e.g. a spatula or a
ter.poon handles then remove adhesive from the s, kin with soap and wa-teas

Do not try to pull surfaces apart with a direct opposing action,,

i EYELID TO EYELID OR EYEBALL ADHESION
In the event that eyelids are stuck tog ther or bonded to the eyeball4

wash th rouahhv with vara water and a p y a gauze patch.- The eye will
open vi hout n6rther action, typicall n 1-4 days. There will be no
residua damage. Do not try to open he eyes by manipulation.

! ADHESIVE ON THE EYEBALL
i Cyanoacrylate introduced into the eyes will attach itself to the

seera$painandwilldisaev;.ycoveringsevera$socatecearanceisachieved.During$aitoverintermittentTh s will cause periods of weeping,
eye pr i fr periods

,. hours
un i the period of contamination

be experienced t5gether with a lachrysatory effect,do b; isnon ma
an ..t is nanort nt to understand tne cause and realize that
disassociatibn v 11 normally occur within a matter of hours, even with
gross contamination.4

| MOUTH
If llos are accidentally stuck together, apaly lots of wara water to
the lips and encourage aarnaus wetting and )ressure from saliva inside
the south. Feel or foll inps apart. Do not try to pull the lips
with direct opposin action.
It na almost impose ble to swallow cyanoacrylate. The adhesive soli
difnes and adheres n the south. Saliva vill lift the adhesive in 1/2
to 2 days. In case a lump forms in the south toprevent ingestion of the lump when it detaches,. position the patient
BURNS
Cyanoacrylates nive off heat on solidification. In rare cases a large
dr will increIse in temperature enough to cause a burn.
Bu aa id be tre ter the lump of cyanoacrylate isreeasegogcomthetgtednormallyagedabovessue as descri

SURG RY
It s ould never be necessary to use such a drastic method to separate:

acci satally bonded skin.

4

1

l
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MATERIAL SAFETY DATA SHEET |

t
SECTION i - IDENTIFICATION I :

.

Products GUN SCRUBBER ,

!- i

Chemical Family: Mixture |
Chemical Formula: NA lN/47 j

'
.

Chemical Trade Name, synonyms: NA
,

Distributed by: Birchwood Laboratories
7900 Fuller Road
Eden Prairie, MN. 55344

: Telephones 612-937-7933

i

- MSDS #s 0319 l,

Datet 6-7-89
,

Prepared by IkI Derek J. Bemi s;

! -

.

i SECTION 2 - INGREDIENTS a

!

, CAS RES # NAME PEL/TLV SOURCE
:
,

,

| 124-38-9 Carbon dioxide 5000 ppe, OSHA
'

:

9 75-69-4 1,1,1-Trichloroethang e 350 ppm, ACGIH
: Percentage of this. ingredient
'

in product is 80-98%-
.

i i

!
'

!
i

i
)

|
4

i *
,

1

i

e NOTE: This chemical is subject to the reporting requirements
of section 313 of the Emergency Planning and Community Right-.

To-Know Act of 1986andof40CFR3/2.
i

4

4

!
I

,

+

-. . - _ .
i

-



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

,

*
, -

, ,

_

O C T - 1 0 - ? 1. _ _T H U_ ,1 ;2.1 1 4 B I R C H 14 0 0 D 1 ABS.
'

P.02
.

D.

5
.| '

.

PAGE 2 MSDS #0319,

i

i.
'

SECTION 3 - PHYSICAL DATA 'i*

/ i
-

!
,

Boiling Ranges -109.3=F to 165=F [
Pressure in can at 70-F Approx. 90 psig
Vapor Density (Air = 1): Approx. 4.3 -

Solubility in. water: Less than 1%<
specific Gravity (Water = 1)

97%poductsApprox.of p 1.30
,

: Percent volatile by weight:
!

'

Evaporation Rate (Ether = 1): Lesk than 1
Appearance and odors. Clear liquid chlorinated odor.7

SECTION 4 - FIRE AND EXPLOSION HAIARDS !
1

:
. j.

; Flammability category: Not Flammhblei

~(Reference - Consumer Product Combission, flame projection test
: f or aerosol products, per 16 CFR I500.45)

i' Flash Point, method None- estimaked
,

; Flammable Limits: LEL: 7 UEL: 15
t Extinguishing media: Not applicahle '
: Unusual fire and explosion hazards: Avoid possible bursting of |aerosol can. Do not store where; temperature may exceed 120*F. 1Do not puncture or incinerate.
4 8

Special fire fighting procedures Avoid possible accumulations
.

; of vapors at floor level, as vap r is heavier than air. Self-
contained breathing apparatus and; protective clothing should beworn in fighting fires involving chemicals.
SECTION 5 - HEALTH HAZARD DATA

:Suggested exposure guidelines 350; ppm2

Primary rcute of sxposures Inhal,ation, skin contact.

Effects of overexposure - inha1stion Central nervous system
'

,

J

depression producing effects puch as headaches, nausea,i

dizziness, and loss of consciousn'ss.e
Effects of overexposure skin contact: Irritation upon

-

! prolonged contact. Defatting of skin.
Effects of overexposure - eye contact: Irritati on. Prolongedj contact could result in permanent | eye damage.4 Emergency and first aid procedures - inhalations Remove toj fresh air. Artificial respiratioh, consult physician.; Emergency and first aid

i
procedures - skin contact: Wash withsoap and water. Remove soaked clothing to avoid prolonged skin; contact.

!
) Emergency and first aid procedurks - eye contact: Flush eyesj well with-running water for 15 miputes.
; Emergency and first aid proceduPos - ingestion Get immediatemedical attention. Consult Poi son; Control Center. Treatment i sdependent on condition of victim.;e

-

h
4 8

. - , - , * _ < . ,- . -
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PAGE 3 MSDS #0319i

! , 1

J 1
'

This product contains no known pr potential carcinogens as
4 listed per NTP, IARC, or OSHA (29 CFf 1910.1200(D)#4).

Additional Health Hazard Data
i Note to physicians Chlorinated sol; vent. Do not administer

adrenaline, epinephrine, or other stimulant following
overexposure. Increased cardiac jsensitivity and possible*

; arrhythmia may result from overexposbro.
|

; t |
' ||

SECTION & - REACTIVITY DATA !
'

:
| :

: Stability: Stable
Conditions to avoid Heat, sparks, flames.

! Incompatibility: Strong oxidizers. 41kalies. Aluminum.
Hazardous polymerization: Will not' occur

.

j Hazardous decomposition products: : Carbon monoxide, Carbon
,

! dioxide, Hydrogen Chloride vapors, traces of phosgene, and |

| unidentifiable organic materials.
;

SECTION 7 - SPILL OR LEAK PROCEDUREd< :

casematehial is released or spilled:Steps to be taken in
Ventilate area well. Soak up on suitable absorbent material.

Waste disposal method Dispose hf in accordance with all
l ocal , state and federal regulations. Do not puncture or
incinerate. '

:

SECTION S - SPECIAL PROTECTION INFORMATION :

Respiration protection: If TLV is exceeded wear NIOSH-approved
self-contained breathing device or respirator.

Ventilation Must be adequate to maintain vapors at less than
350 ppe, particularly at floor level as vapors are heavier than
air.
Protective gloves: Solvent-resistandrubbertyperecommendedif

'exposure expected.
Eye protection Safety glasses or goggles recommended.

.

I

!

.
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SECTION 9 - HANDLING AND STORAGE PRECAUTIONS :

Precautions to be taken in handling and storage Do not storewhere temperature may exceed 120*F. Store away from, fire,| sparks or flame.
|

|
D. O. T. Shipping Classifications consumar Commodity ORM-DHazard Class ORM-D ID#: None
Label required None, carton must be marked with ORM-D

t

$_ECTION 10 - SPECIAL PRECAUTIONS :
iPrecauticns for usage Do not use near heat, fire, flame orsparks. Avoid excessive breathing of vapor. Do not spray indirection of body. Use onl--~~-----.,-----------------y i n ageordanc e wi th di r ec t i on s.,

-----a--------------------.--------Notice: This data represents dypical values, not productspecifications. No guarantee of accuracy or completeness ismade. No responsibility is assumed for any kind of loss erdamages arising from use of this (ata.

'
|
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tt ' . _ DOW CORNING CORPORATION
3':. . 't MATERIAL SAFETY DATA' SHEET i

r.
.

'( EMERGENCY PHONE NO: (517) 496-5900 :

'

_________________________________________ _________________ __________________ ';SECTIOil I -

,

P506UCT U M5~UR UUtiEEEI~UUU~CUkUiU5IEI~i5'i EIU~EELk~LEUELIUG~ UUE3iUE~~~~~~~~~~
~ ~

>

HANUFACTURERS-NAME: DOW CORNIi4G CORPORATION !
ADDRESS: SOUTH SAGINAW ROAD, hIDLAND MI '436w :

'l
PROPER SHIPPING NAME(49 CFR 172.161) CGubuSTIDLE LIQUID j
D.0,.T. HAZARD NAhE(49 CFR 172.10i>; NONE
D.O.T. ID N0(49 CFR 172.10i)' N.A. 1993
D.O.T. HAZARD-CLASS-(4'? CFR 172.101)- C0riNS FIDLE LIQUID (EXEhr T ~ IN PACK AGE ? 0F

i10 GALLONS.OR LESS)
; RCRA-HAZARD CLASS *(40 CFR 261) NONE

E.P.A.' PRIORITY POLLUTANTS (40 CFR 122.53): NONE
HEALTH (NFPA). 1 FLAMADILITY (NFPA) 2 REACTIVITY (NFPA). 1
CAS. NO.: MIXTURE DCWCi 57, 84
GENERIC DESCRIPTION: SILIC0ilE

j u IF DISCARDED

_ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ _ g g _ g _ _ g g _ g _ g g ___ _____ ___________

; ;7; ;;77;;;--------------------- .g g---------- 7cq-- ;77; 7 3------------.

; %: TLV (units)*
* Based on Acetic Acid.

t -
_________________ _____ _________ ______________ _____ .___________ _________

SECTION III HEALTH HAZARD DATA HEALTH (NFPA). 1-

EFFEdis UF UUEEExeds0EET- IFrTiIisi~eyei- eF;IGEaed oF rersiisd c5Eiici~;9-
- -'-

-irritate skin.4

| THRESHOLD LIMIT.VALUE OF PRODUCT- 10 p e u. (based on liberated acetic acid)

EMERGENCY AND FIRST AID PROCEDURES: Wipe off. Flush with water. Obtain
medical attention for eyes i f necessary.

!
_____ __ __ __ _________________ __ __________ __ __ _____ ________ ..____

SECTION IV FIRE AND EXPLOSION HAZARD DATA FLAMMABILITY (NFPA) 2
__ __ _ ___ _____ _ _ ___ ___________ __ ___ _.._____ __ ___ _ ____ ___ _ 1

FLASH POINT (METHOD USED): OPEt1 CUP ABOVE 189 F/87 C4

,

FLAHMABLE LIMITS IN AIR, % BY VOLUtiE ! LOUER: NOT DETERMINED j
. UPPER: il0T DETERMINED 1

EXTINGUISHING MEDIA: CARDON DIOXIDE OR FOAM. I
SPECIAL FIRE FIGHTING PROCEDURES: SELF C0tlTAIllED BREATHING 6PPAPJ.TUS AND I

i PROTECTIVE CLOTHING SHOULD DE WORN Ii1 FIGHTING FIf.ES INVOLVfMG CHEMICALS. i
UtlUSUAL FIRE AND EXPLOSION HAZARDS: NOT KNOWN TO DOW CORNING j

4

.;

(R) INDI' CATES' REGISTERED'OR TRADEMARK NAME OF DOW CORNING CORPORATION
'

i

PAGE 1 .

i
"
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"
DOW CORNING CORPORATI0i1

* 2, .'i' MATERIAL SAFETY DATA SHEET h -
^

\r

'. dAMEORNUMBER: .DOW CORNING (R) 734 RTV SELF-LEVELING ADHESIVE'

SECTION V PHYSICAL DATA
_____________________ __________-________--____ ___________ ___ _______-____

DOILING POINT: ABOVE 300 F/149 C
SPECIFIC GRAVITY: 1.05
dELTING POINT: NOT APPLICADLE

TVAPOR PRESSURE; LESS THAN 5 MM ,

VAPOR DENSITY (AIR =1)*-NOT APPLICABLE
~ PERCENT VOLATILE BY VOLUHE (%): LESS THAN 5%
EVAPORATION RATE (ETHER =1) LESS THAN ii

i SOLUBILITY IN WATER (%): LESS THAN 0.1%
| _ FLASH POINT (dETHOD USED) OPEN CUP ABOVE 107 F/87 C.

000R, APPEARANCE, COLOR: ACETIC ACID-LIKE, PASTE, VARIOUS.
|

-_________-_____-________-__--_-------_-________ --_--______-___________-______

SECTI0tf VI REACTIVITY DATA REACTIVITY (NFFH) i
__________-__-__--____--____-______-__-__-__-_-_________________--______ ______

STABILITY: STABLE
CONDITIONS TO AVOID: AIR OR tiOISTURE CAUSES POLYMERIZATION AND ACETIC

I ACID VAPORS ARE FORMED.
!

L INCOMPATABILITY (MATERIALS TO AVOID)- OXIDIZING MATERIAL CAN CAUSE A REACTION.
HAZARDOUS DEC0tiPOSITION ' PRODUCTS: SILICON DIOXIDE, CARBON DIOXIDE,_AND TRACES
OF INCOMPLETLEY BURNED CARBON PRODUCTS. .

| t|AZARDOUS POLYHERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID: NOT APPLICABLE

-______________ __________________ ___ _____-__ __-- __ ___ ________ _-____-__

siEFi i5 ss iE Es is EEsE ssissiEE is 5EEEEsE5 5s iFIEEE57 Uss Esi5ssEsi-------
hATERIAL TO COLLECT AND CONTAIN FOR SALVAGE OR DISPOSAL. !

I

'UASTE DISPOSAL HETHOD: DOW CORNING SUGGESTS THAT ALL LOCAL, STATE AND FEDERAL |
REGULATIONS C0i4CERNING HEALTH AND POLLUTION DE REVIEWED TO DETERMINE APPROVED
DISPOSAL FROCEDURES. CONTACT DOW CORNING IF THERE ARE ANY DISPOSAL QUESTIONS
.

D.O.T.(49 CFR 171.0)/E.P.A.(40 CFR it7) SPILL REPORTING INFORMATION
i

; HAZARDOUS SUBSTANCE: NONE RQ: NOT APPLICABLE {
'

CONCENTRATION OF HAZARDOUS SUBSTANCE: NOT APPLICABLE -

-REPORTABLE QUANTITY 0F PRODUCT: NOT APPLICADLE

.

!

I
1

I
'

(R) INDICATES-REGISTERED OR TRADEMARK NAME OF DOW CORNING CORPORATION

| PAGE 2
|
| i

'
i

*
l

I
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DOW CORNING CORPORATIONbf ' t: 3- MATERIAL SAFETY DATA SHEET,

., p- ,

NAME OR NUMBER: DOW CORNING (R) 734 RTV SELF-LEVELING ADHESIVE
SECTIOil VIII SPECIAL PROTECTION INFORt1ATION

EEEE5EEYUR PRUiEdiiUU~I5PEEIF "TYPEIT ACI5 9AeUE 77PE-~~~-~~~~~~~-------------
~

| . : VENTILATION
LOCAL EXHAUST: NONE SHOULD DE NEEDED.
SPECIAL:. t10f4E KNOW TO DOW CORNING.
MECHANICAL (GENERAL). RECOMMENDED.

'OTHER: NONE Kl40W TO DOW CORNING.

PROTECTIVE GLOVES: RUBBER OR PLASTIC RECOMMENDED.

EYEiPROTECTIGH:
PROPER EYE. PROTECTION SHOULD BE WORif IN ANY TYPE OF INDUSTRI ALOPERATION.-

OTHER PROTECTIVE EQUIPMENT- AS REQUIRED.BY YOUR COMPANY..

---------------------- - -- --- - -- -- -- - --------------------- --__

PREEU?ibs5iUUEiEKEnisREUDL5UU~kUU"5TUR5UUI"55URU~UELUU~95F232EI~~~~~~~~~~:

' PRODUCT IS COMBUSIBLE. USE REASONABLE CARE AND CAUTION.

| 0THER' PRECAUTIONS: NONE KNOWN TO DOW CORNING. "

'
' NOTE: HONE

L -THIS DATA IS 0FFERED IN GOOD' FAITH AS TYPICAL VALUES AND NOT AS A PRODUCT
SPECIFICATION. ..NO WARRANTY, EITHER EXPRESS OR IMPLIED, IS'HEREBY MADE.~THE:'

-RECOMMENDED INDUSTRIAL HYCIENE AND SAFE HANDLING PROCEDURES ARE BELIEVED TO
BE GENERALLY ~ APPLICABLE. HOWEVER, EACH USER SHOULD REVIEW THESE RECOMMENDATI0t4S

.

-IN THE SPECIFIC CONTEXT OF THE INTENDED USE AND DETERMINE WHETHER THEY ARE' APPROPRIATE.- i;-
I

E
PREPARED BY: NONE

LAST REVISED:-SEPTEMBER 30, 1983 '

LDATE: JULY 08,-1985- PREVIOUS REVISION DATE: JUNE-ii, 1982

e

--
-

'
'i.

.

|

f ..

b j

! O.

.{
'-

{- -(R) INDICATES REGISTERED OR TRADEMARK NAME OF.DOW' CORNING CORPORATION
I' PACE 3
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M- TO:15052712633 OCT 9, 1991 4:01PM P 01
h 0 a.'..gs,gg) g,gef8. zwetttn, of '' - - --

mealth
| *. M r.s. ,, ,

'

15, Inc. , 2 - sites * - 2-5W' dad 8Petifie 77' "*** *nd thnetFront hazare
ma. Towa . 50)71

SECTION I
'_

O nchig{g,pn* . , . s |. , .
*

p .
,_ . . ,

. '
.

o leDell ~

dache, 'gg**'""5. I !ion Nuussa cast 8PPee _ EMERGSNCY TUliPHONE NO.

*

Blun CRDE/LY0tfrD r f y.,.* gdMs, sp1 !
515-623-5401litpMNK MANUFACTURED TOR:

,-

,
- ..

-
* - ;f, ,,, ,,I 02 edem.|,

9pils Inc. . , .'

sw sunt, cary, si.i. .ad zip codes
.~ y,,,,, ,

,

40171 MS CFR 172.101)Monter=== . Tova
'

EATEntAs.0ESCA PTION, PPOff 4 SHIPPING NAME. . WARD CL/55. HAZAAD 10 NO.
'

Frent St. .
3 . .

11N1760/TMco c1... n

biva Liouid N.O.S.
,

e 16fosulfate soluti,

,-

tA2Ano ctAsses tuTpve 6sel'
,

. . . . , .-

siv2 Material F(iAMULA .2:.

N/A '. Mixture) :**consultaps,,se;dy ,
.

'e_Aoueous Acid
:SECTION ll INGREDIENTS .

Pl u . Vitsef,n c... . . . . . . -..
''

*

U (list aH ingredients)*
^*

.

c. 4 m c.m;4,o
,'
"

lo NTP. MAC or OSHA 3 and not V0Miting'.

CHEMICAL NAME($1
1810(r)(specity) - 1 Complex, yltamin

;
, .

*

.
'

hY NO. %W %V
ant,.0.2*/9 _ _ "' "'*"* APplica3

Selenious AcM it s,o
.

''

00-8 Unc er 2-(w/w) mg. 1 /m1
.

PhoschoricAcidth,PO.
__

me 1**/m 3 _M u/ui38-7 Lin er su n

39-8 Und er 9 (w/v) cunrfe soi r c., e,,en -

4 2 mg 1(Nf)/m3 _

*

.-

. ,Unc'er 2 (w/w)
Nickel h1f e, van ,w/E*** ,

aent et };,,,,,g*
!81-4 M' t si f e .3 c , ,,,,'

;

!
4

|

|

.

#

1
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i
.

!
_ _ .



r -

.

. .-= --- _________- _ ----_________---- - _______- --_________
=

,t
..

.
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EF.FtCTS OF OVgMXPOSUAL - Cond,sions to A4
'. 1HAE5 HOLO UMis vm

_P1RMt$slett EXPO 5URf LtMIT N 4 "'W/d J
'

as
D O' ee'r:: r-OTHER UMri T I,

Content of ,orodt.

'stP ameurn eure r
- .

.
. "

*

PAIMARY AQUTE5 Of ENTAY inhatasion O * 544 Consact g onber (spoofyj Net. Ing.estion
'

EMt, AGENCY AND FIAST AlD PAOCEDURES.

SEE ATTACHED SHEET
*

' ** * * . . ,
.

. ,
,

SECTION VI-REACTIVilY DATA J- '.
-''

.-

'

. . UNSTABLA CONDmONS TO AVOdo
,

STA8(LITY 5' TABLE
-

*

'XX _

,

INCOMr,AT181LITY (rnatorials to avoida* .

Gyan1aes water-reactive enhetane c nram.f en tu.+, .rt, .#., . , , .___ ,

HAZAA000S 06COMPO5(T)ON PAODUC13: Aeac' tion trith. organfes and strong reducinq agents can produce vaime tt, ,,,,,,
'

,

*;' selenides or hydrngen ut.a<.4. % -. >_.---

MAY OCCUR Lurv6misures-T(fAWigfan egygegr gp ug nfus dioxide ~fum
3

'

. . . . . . , , , , , , , ." **'- . . * .

POLYMEAIZAT)ON ' WILL NOT OCCUR y
.. . . .

..

S$CTION Vil-SPILL OR LEdK PRO'CEDURES'

-

STEPS TO BE TAKEN IN CASE MA11AtAL IS MELEASED OA SPILifD
.

'

*
Recover at much fre. 1< .4,e u .... gi. ._ . . . _ _ .

fid f bv O C,t [ ,t 4Y 0[sur4Ce aters. kAbedor a'bhquaNitfibf f6pidge.'

Tt
" ~ ~ ~ ~ ' " " ' " ' ' *

WA51E D15POSAt. )AETHOD
$EE ATTACHED SHEET

C1ACLA f$uperfund) AGPORTABLE OUANTITY(Mlbs)**
1 lb. for selenfous acid fannrar A natia., ar n. .w,,,,o.

' " .

RCA Ms.' AADOUS WASTI NO. (ao CFA 261.'33) -

N/A ___

*

VOtATelt CAGANIC COMPOUNO (VOC) fas pedaged, minus wetst)
,

N/A *.

i
O Theoretical - 'b's al . r/A O Aaavilc. - Ib/se .

,, fi _ . -

- .

SECTION Y)ll-SPECIAL PRO _TECTION INFORMATION
-

.

|

1
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PROTOTYPE TESTING Sight devices manufactured by
Innovative Weaponry Inc. containing sealed source inserts.

PROTOTYPE TESTING: Sealed source inserts installed into

original equipment manufacturers (OEM) sight devices.
|
1

I. PROTOTYPE TESTING Description

II. PROTOTYPE TESTING: Criteria

III. PROTOTYPE TESTING Evaluations-

IV. PROTOTYPE TESTING Summary

;

,

|
|

|
'

_
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PROTOTYPE TESTING DESCRIPTION
,

| P-T machined steel sight sets containing sealed source

inserts in a Bar-Dot and 3-Dot arrangement were subjected

to a battery of test procedures.
,

|
,

'

P-T application of sealed source inserts were installed

into original manufacturers iron sights (OEM) in a Bar-Dot

and 3-Dot configuration and were subjected to a battery of
.

test procedures.

|

The purpose of these applications and test' procedures was

to evaluate the integrity of these devices for safe - and

sound distribution.
| |
. .

Prototype Tests:

(A) Not Acid

(B) Thermal

(C) Drop
i

(E) shock

(P) Chemical

These particular prototype tests were selected because of

their similarity to actual environmental conditions in

|which devices would be or could be subject to.
Special attention was paid to adherence criteria to better

|

| underscore safety ramtirements .

i

!

.
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Prototiype Testing Descriptions Continuation

NOT ACID TESTS (Common Hot Bluing (Black Oxide)
procedure) This is a standard procedure used frequently
and is applied to firearms and firearm related parts.

This procedure -is used to coat bare metals to protect

against rust, wear etc. and also acts as an esthetic

< synonym - finish >. The solution consists of water, Sodium
Nitrate, Hydrochloric Acid and Sulfuric Acid. Ingredients

are heated to 250 degrees F - 280 degrees F for a period

not to exceed 25 minutes. Prototypes were subjected to '

this procedure in varying applications..

1

TEERMALs Prototypes were subjected to temperature i

variations to evaluate thermal influences. A' battery of

tests involving Refrigerant R-502' was introduced to

prototypes to exemplify cold conditions.

In correlation with the hot acid test, prototypes were

introduced to hot environments which typified normal to i

beyond normal conditions.

DROPS Prototypes mounted and unmounted to firearms were '

; dropped from heights ranging from 3 feet to 10 feet onto a
: i

! hard unfinished concrete surface. Inspections and |
1 evaluations were preformed initially' and after 1 week of

elapsed time,

!i
;

,

;

.

i
_ _ _ _ _ _ _ . _ , . . , _ .
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Shock: This battery of testing was indeed the most

extensive. P-T manufactured sight set with sealed source

inserts were mounted onto firearms for test fire and

recoil evaluations. P-T sealed source inserts and

applications were also applied to , original manufacturers
! sights. P-T sealed source' insert configurations, Bar-Dot

and 3-Dot were evaluated for any evidence that these

applications would not withstand shock and detrimental
,

forces experienced in firearm usage both normal and.

excessive. Firearms and ammunitions that were selected,
! depict the highest degree of pressures and recoil that

could be experienced.

chemicals Prototype. sight set were subjected to chemical
,

'

| solutions designated for firearm cleaning and maintenance

Evaluations were made to determine the effects if any to!

| the sight device and the' application of the sealed source

insertions.

l

i |-

|
'

:
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; PROTOTYPE TESTING CRITERIA:
|

!
i (A) ADRERENCE

! (B) ILLUNINETION
!

j (C) LENSING'
,

I (D) SEALED SOURCE ENCLOSURES

(E) IRON SIGHT
1

| (F) SEALED SOURCE INTEGRITY VERIFICATION TEST.
1

i
i

! (A) ADNERENCE This test is devised to provide-

:

! information regarding adhesives (BlackMax, Dow Corning -

i

j 734) used to bond sealed sources to iron sights. ' Sights

| are inspected under microscopic ; magnification- (30X) for

j visual of bonding stress, adhesive deterioration or other

signs of failure. Insert areas are then probed with

i dental pick or similar device, to check bonding qualities.
!

'

! _Results are then classified as Positive or Negative.
4

Positive denoting acceptable, results.. Negative denoting

| unacceptable results.
!

!

Sights- are- inspected in lighting(E) ILLUMINATION -

| conditions that vary from normal room lighting to total
1

| darkness. Inserts are inspected with the naked eye and

! under 30X magnification. Inserts are compared with new
i

j sealed source inserts that have passed the QA/QC
;

procedures for new sealed source inspection. Results are

then classified as Positive or Negative. Positive
.

:
i |
.

i
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1
l

1
.

I

|
.

denoting acceptable results. Negative denoting

unacceptable results.

This test is designed to offer data(C) LENSIMG -

concerning the condition of. sealed source lensing

procedure. Lens area is inspected under 30X magnification

for signs of discoloration, fatigue, surface pitting or j

any other visutlly detectable breakdown. |
|

Results are then classified as Negative Effect or Positive
1

Effect. Positive Effect denoting unfavorable or '

unacceptable results, Negative Effect denoting favorable |
or acceptable results.

1

i
I

(D) SEALED SOURCE ENCLOSURES - This procedure consists of
'

inspection of sealed source enclosures. Visible area of

enclosure is inspected under 30X magnification for signs
;

of cracking, fatigue and any other visually detectable I

breakdown. Results are then classified as Negative Effect

or Positive Effect. Positive Effect denoting unfavorable

or unacceptable results,. Negative Effect denoting
.

favorable or acceptable'results.
,

(E) IRON SIGHT - Sight set is inspected for any signs of

defect. Articulations or mounting specificatirm are

checked for correct tolerance. Tension of set screws are

measured. Results are then classified as Negative Effect

or Positive Effect. Positive Effect denoting unfavorable
I

1.

.
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or unacceptable results, Negative Effects denoting

; favorable or acceptable results.
J

4 .

} (F) SEALED SOURCE INTEGRITY VERIFICATION TEST [SSIVT)
i.
j Sights are places in Acetone. Th4s chemical removes the
i Impruv lensing material and the Loctite BlackMax so the

j! sealed source may be removed'for microscopic inspection.
!

The- tube is immersed in- water containing a high

j concentration of purple dye, the water & dye mixture is

approximately 70 degrees F. The temperature of the tube,

| dye & water is then brought to approximately 34 degrees F. -

If the integrity of the sealed source vile has been

compromised then internal pressure of the vile will have

! equalized with atmospheric conditions. The cooling of the

h vile will cause a contraction of the molecules inside the
,

j vile i.e. - drawing the tainted solution into the vile

f making readily visible under microscopic conditions.
i. Results are classifi'ed as PASS or. FAIL.
!
!
!
!

!
!

>

'

! ;
: 1

|
|
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO-
ORIGINAL MANUFACTURERS STEEL SIGHT SETS [OEN].

DESCRIPTION OF BIGHT SET OEM Smith & Wesson Model 4506

DATE OF TEST: 8-05-91

CATEGORY Shock
4 *

DESCRIPTION OF TEST The objective of this testing
procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms
from major manufacturers. P-T "Bar-Dot" sealed source
configuration was installed into front and rear sight set
of the Smith & Wesson .45 ACP nodal 4506. 1000 rounds of
factory loaded Winchester 230 grain Ball were fired in ai

! continuous process. Pauses were facilitated to reload

i
ammunition into magazines.

|
.

INSPECTION:
| (A) ADEERENCE - Positive
' (B) ILLUNIN& TION - Positive

(C) LENSING - Negative Effect
(D) SEALED SOURCE ENCLOSURES - Negative effect
(E) IRON SIGET - Negative Effect
(F) SEALED SOURCE INTEGRITY VERIFICATION TEST - Pass

-

CONCLUSIONS: Given the results of this test, we conclude 1

|
that the "Bar-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM
Smith & Wesson sights. The sealed sources withstood shock
forces during normal and beyond normal up to and including

i excesr tve usage. Normal is termed relative in accordance
with established standards and natural procedures i.e.'

natural or usual usage.

|
-

1

|
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PROTOTYPE TESTING: SEALED 8OURCE INSTALLATIONS INTO
ORIGINAL MANUFACTURERS STREL SIGHT SETS [OEN).

DESCRIPTION OF SIGHT SET OEM Smith & Wesson Model 4506

DATE OF TEST: 8-05-91

CATEGORY: Shock
,

DESCRIPTION OF TEST: The objective of this testing
procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms
from major manufacturers. P-T "3-Dot" sealed source
configuration was installed into front and rear sight set
of the Smith & Wesson .45 ACP model 4506. 1000 rounds of
factory loaded Winchester 230 grain Ball were fired in a
continuous pro'cass. Pauses were facilitated to reload
ammunition into magazines.

INSPECTION
(A) ADMERENCE - Positive.
(B) ILLUNIMATION - Positive
(C) LENSING - Negative Effect
(D) SEALED SOURCE ENCLOSURES - Negative effect
(E) IRON SIGNT - Negative Effect
(F) SEALED SOURCE INTEGRITY VERIFICATION TEST - Pass

CONCLUSIONS: Given the results of this test, we conclude
that the "3-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM
Smith & Wesson sights. The sealed sources withstood shock
forces during normal and.beyond normal up to and including
excessive usage. Normal is termed' relative in accordance
with established standards and natural procedures i.e.
natural or usual usage.

.
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! PROTOTYPE TESTINGI SEALED SOURCE INSTALLATIONS INTO
! ORIGINAL NANUFACTURERS STEEL SIGHT SETS [OEN).
:

} DESCRIPTION OF SIGET SETS OEM Smith & Wesson Model 1006
;

j DATE OF TEST: 8-05-91

i CATEGORY: Sbock
'

: DESCRIPTION OF TEST: The objective of this testing
j procedure is to evaluate our - sealed source installations ,

j into original sight set which are delivered on firearms 1

2 from major manufacturers. P-T "Bar Dot" sealed source
j configuration was installed into front and rear sight set
! of the Smith & Wesson 10MM Mod. 1006. 1000 rounds of |

; factory loaded Federal 155 grain SJHP were fired in a
! continuous process. Pauses were facilitated to reload
j ammunition into magazines.

!

:
i
4

: INSPECTION:
! (A) annunnuCE - Positive
i (E) ILLUNINATION - Positive
| (C) LENSING - Negative Effect

(D) SEALED SOURCE ENCLOSURES - Negative effect-
| (E) IRON SIGBT - Negative Effect

(F) SEALED SOURCE INTEGRITY VERIFICATION TEST - Pass
!

CONCLUSIONSt Given the results of this test, we conclude'

! that the "Bar-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM

! Smith & Wesson sights. The sealed sources withstood shock
l forces during normal and beyond normal up to and including
| excessive usage. Normal is. termed relative in accordance
|

with established standards and natural procedures i.e.

|
natural or usual usage.

,
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO
ORIGINAL MANUFACTURERS STEEL SIGRT SETS [OEN).

DESCRIPTION OF SIGET SET OEM Smith & Wesson Model 5906

DATE OF TEST: 8-06-91

CATEGORY: Shock
'

4

DESCRIPTION OF TEST The objective of this testing
procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms
from major manufacturers. P-T "Bar Dot" sealed source
configuration was installed into front and rear sight set
of the Smith & Wesson 9MM Model 5906. 1000 rounds of
factory loaded Winchester 115 grain FMJ were fired in a
continuous process. Pauses were facilitated to reload
ammunition into magazines.

.

INSPECTION:
(A) ADRERENCE - Positive
(B) ILLUNINATION - Positive
(C) LENSING - Negative Effect
(D) SEALED SOURCE ENCLOSURES - Negative effect
(E). IRON SIGET - Negative Effect
(F) SEALED SOURCE INTEGRITY YERIFICATION TEST - Pass

|
,

CONCLUSIONS: Given the results of this test,- we conclude
that the "Bar-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM
Smith & Wesson sights. The sealed sources withstood shock
forces during normal and beyond normal up to and including
excessive usage.. Normal.is termed relative in accordance
with established - standards and natural procedures i.e.
natural or usual usage.

'

-

9
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO '

ORIGINAL NANUFACTURERS STEEL SIGRT SETS (DEN).

DESCRIPTION OF SIGRT SETt OEM Smith & Wesson Model 4006

DATE OF TESTS 8-06-91

CATEGORY: Shock

DESCRIPTION OF- TESTt The objective- of this testing
procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms
from major manufacturers. P-T "Bar Dot" sealed source
configuration was installed into front and rear sight set
of the Smith & Wesson 40 S&W Model 4006. 1000 rounds of
factory loaded Winchester 155' grain STHP were fired'in a
continuous process. Pauses were. facilitated to reload*

ammunition into magazines.

INSPECTIONt-
. (A) ADNERENCE - Positive
! (E) ILLUNINATION - Posit 3ve
; (C) LENSING - Negative Effect
j (D) SEALED SOURCE ENCLOSURES - Negative effect
| (E) IRON SIGET - Negative Effect .
j (F) SEALED SOURCE INTEGRITY YERIFICA'" ION TEST - Pass

!
'

CONCLUSIONS Given.the results of this test, we conclude
that the "Bar-Dot" configuration sealed source ' insertion
sustained no detrimental effects when installed into OEM,

Smith & Wesson sights.- The sealed sources withstood shock
i forces during normal and beyond normal up to and including
i excessive usage.- Normal is termed relative in accordance
] with established standards and. natural procedures i.e.

natural or usual usage.
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PROTOTYPE TESTING: SEhLED Sot'RCE INSTALLATIONS INTO'
oRzeINAL NANUFACTURERS STEEL SzoET SETS [OEM).

DESCRIPTION OF SIGHT SET OEM Smith & Wesson Model 629
3 DATE OF TESTt 8-06-91 .,

|

CATEGORY Shock
.

| DESCRIPTION OF TEST The objective' of this testing
*

procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms

! from major. manufacturers. P-T "Bar Dot" sealed source
configuration was installed into front and rear sight set4

of the Smith & Wesson 44 Magnum Model 629(Revolver) . 1000
,

rounds of factory loaded Winchester 240 grain JHP were,

; fired in a continuous process. Pauses were facilitated to |
i reload.
,

i

|
'

INSPECTION:,

(A) ADNMRENCE
'

Positive
'(E) ILLUNIMATION - Positive

(C) LENSING - Negative Effect
(D) SEALED SOURCE ENCLOSURES - Negative effect.,

(3) IRON SIGIT - Negative Effect
,

(F) SEALED SOURCE INTEGRITY VERIFICATION TEST.- Pass !

|

CONCLUSIONS: Given the results of this test, we conclude
that the "Bar-Dot" configuration sealed source- insertion,

sustained no detrimental. effects when installed into OEM
'

Smith & Wesson sights. The sealed sources withstood shock
forces during normal and.beyond normal up'to and including
excessive usage. Normal'is termed relative in accordance
with established standards and natural procedures i.e.
natural or usual usage. Characteristic of.44 Magnums,
severe recoil was displayed.

.
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO
j ORIGINAL NANUFACTURERS STEEL SIGIT. SETS [OEM).
;

i DESCRIPTION OF SIGHT SET OEM Smith & Wesson Model 36-2
i

j DATE OF TEST 8-07-91
:
'

CATEGORY: Shock
i

l
'

i DESCRIPTION OF TEST The objective of this testing
b procedure is to evaluate our sealed source installations

into original sight set which are delivered on firearms
j from major manufacturers. P-T "Bar Dot" sealed source

configuration was installed into front and rear sight set
of the Smith & Wesson Ladysmith .38 Special (Revolver).,

| 1000 rounds .of factory loaded Winchester 125 grain
: silvertip were fired in a continuous process. Pauses

were. facilitated to reload.'

;
,

I
! .

1 INSPECTION:
! (A) ADRERENCE - Positive
: (E) ILLUNINATION - Positive
! (C) LENSING - Negative Effect
| (D) SEkLED SOURCE ENCLOSURES ' Negative effect
j (E) IRON SIGET - Negative Effect

(F) SE1 LED SOURCE INTEGRITY VERIFICATION TEST - Pass-

!
!

'
CONCLUSIONS Given the results of this test, we conclude
that the "Bar-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM'

i Smith & Wesson sights. The sealed sources withstood shock
! forces during normal and beyond normal up to and including
! excessive usage. Normal is termed relative in accordance
i with established standards and natural procedures i.e.
; natural or usual usage.

|
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO
ORIGINAL NaNUraCTURERS STEEL SIGRT SETS [oEN).

DESCRIPTION OF SIGRT SET OEM Colt Model 1911

DATE OF TEST 8-09-91

CATEGORY: Shock
.

DESCRIPTION OF TESTS The objective of this testing
procedure is . to evaluate our sealed source installations
into original sight set which are delivered on firearms

3from najor manufacturers. P-T "Bar Dot" sealed source
configuration was installed into front and rear sight set
of the Colt Model 1911 .45 ACP semi-auto pistol. 1000
rounds of factory loaded Winchester 230 grain ball were;

fired in a continuous process. Pauses were facilitated to
reload magazines.

|
'

.

INSPECTION:- .

-
,

| ( A) . ADEERENCE - Positive
| (3) ILLUNINhTION - Positive
| (C) LENSING = Negative Effect.

(D) SEALED SOURCE ENCLOSURES - Negative effect
(E) IRON SIGET -. Negative Fffact

| (F) SEALED SOURCE INTEGRI W VERIFICATION TEST - Pass 1

CONCLUSIONSs Given the results of this. test, we conclude,

that the "Bar-Dot" configuration sealed source s insertion'

| sustained no detrimental effects when installed into OEM
Colt sight sets.- The. sealed sources withstood shock

| forces during normal and beyond normal up to and including
excessive usage. Normal is termed relative in accordanceI

with established' standards and natural procedures i.e..

natural or usual usage.~ _

|
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PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO
ORIGINAL MANUFACTURERS STEEL EIGBT SETS (OEN].

DESCRIPTION OF SIGIT SET OEM Colt Python

DATE OF TEST: 8-09-91

CATEGORY: Shock
.

DESCRIPTION OF TEST The objective of this testing
procedure is to evaluate our sealed source installations
into original sight set which are delivered on firearms
from major manufacturers. P-T "Bar Dot" sealed source
configuration was installed into front and rear sight set
of'the Colt Python .357 Revolver. 750* rounds of factory
loaded Winchester 125 grain SJHP were' fired in a
continuous process. Pauses were facilitated-to reload.

|
-

.

INSPECTION . )
(A) ADEERENCE - Positive j

(3)' ILLUMINATION - Positive !
(C) LENSING - Negative Effect j
(D) SEALED SOURCE ENCLOSURES - Negative effect '

(E) IRON SIGET - Negative Effact
.(F) SEALED SOURCE INTEGRITY YERIFICATION TEST - Pass

CONCLUSIONS Given the.results of this- test, we conclude
that the . "Bar-Dot" configuration sealed source insertion
sustained no detrimental effects when installed into OEM
Colt. The sealed sources withstood shock forces during
normal and beyond normal up to-and including
excessive usage.. Normal is termed relative in accordance
with established standards and natural procedures i.e.

,

natural or usual usage. .
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! PROTOTYPE TESTING: SEALED SOURCE INSTALLATIONS INTO
j ORIGINAL NaNUFACTURERS STEEL SIGET SETS [oEN).

DESCRIPTION OF SIGHT SETt OEM Beretta 92F

! DATE OF TEST: 8-09-91
!

I CATEGORY Shock
|
. ,

! DESCRIPTION OF TEST: The objective of this testing
! procedure is to evaluate our sealed source installations
j into original sight set which are delivered on firearms

from major manufacturers. P-T "Bar Dot" sealed source.

j configuration was installed into front and rear sight set
: of ' the Beretta Model 92F, 9mm. semi-auto pistol. 1000
t rounds of factory loaded Winchester 115 grain FMJ were
j fired in a continuous process.. Pauses were facilitated to-

reload magazinsa.

; -

; INSPECTION: |
| (A) ADNERENCE - Positive
t (E) ILLUNINATION - Positive
! (C) LENSING - Negative Effect
j (D) SEhLED SOURCE ENci.OSURES - Negative effect

(E)- IRON SIGET - Negative Effect,

| (F) SEALED SOURCE INTEGRITY VERIFICATION TEST - Pass
'

t

! !

I CONCLUSIONS: Given the results of this test; we conclude
3 that the "Bar-Dot" configuration sealed source- insertion i

I sustained no detrimental effects when installed into OEM |

| Beretta sight sets. The sealed sources withstood shock
| forces during normal and beyond normal up to and including

excessive usage. Normal is. termed relative in accordance)

! with established standards and' natural procedures i.e.

! natural or usual usage.
,

! * Note * This weapon is used extensively by Law Enforcement
and is.the official side-arm of the U.S. Military.

;
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PROTOTYPE TESTING SU30thRY
l-

l
i

P-T Sealed Source Applications to Original Manufacturers
sight sets [OEN].

|
!
!

! Original manufacturers sight set prototypes used for

evaluation were as followed: Smith & Wesson Model 4506,
..

Smith & Wesson Model 1006, Smith & Wesson 5906, Smith &
Wesson . Model 4006, Smith & Wesson Model 629, Smith &

Wesson Model 36-2, Colt Model 1911, Colt Python Revolver,
Beretta 92F. .

! I

summary: P-T sealed source applications in Bar-Dot and

3-dot configuration were applied to these common original-
manufacturers sight sets. Sight sets were subjected to a

variety of conditions both normal and extreme. Conditions
which were used best typify realities of actual exposure.
Extreme conditions were also subjected to sight sets in

order to detect any weakness in the area'of application of

sealed sources. In no instance did sealed source inserts
ever become dislodged from sight devices in accordance

with, application to original manufacturers sights or

devices manufactured by Innovative Weaponry Inc.

_ __
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PROTOT TESTING. t

|'i r m

Gl h "Bar-Dot"/ h h / -15 HKNODEL DESCRIPTION:
,

, .

DATE OF TEST: 8-26-91 - 8-27-91 - 8-28-91

CATEGORY: Thermal
1

DESCRIPTION OF TESTS Sights were placed in a insulated
canister. Refrigerant R-502 (an azootrope refrigerant
which is a mixture of 48.8%
R-22(monochlorodifluoromethane) and 51.2%
R-115(chloropentafluoroethana) was introduced into

. canister. At 14.7 lbs. (Atmospheric pressure) this
! refrigerants temprature sp als -50 degrees F. Sights were
: subjected to these conditions for a period of 8 hours.
} Sights were allowed to graduate to room temperature <

(approx. 70. degrees F)j This test was repeated)using i hour, 2 hour, 3 hour and 4.

i -

| hour control period exposure.-
' '

!

!
i INSPECTIONS.
| (A) Adherence - Positive
j (B) Illumination - Positive
i (C) Leasing - Negative effect
| (D) Seeled Source Enclosures - Negative effect
j (E) Iron Sight - Negative effect
j (F) Seeled Source Integrity Verification Test'- Passed

i '

! -

'

CONCLUSIONS: Sight sets' subjected to extreme cold
temperatures sustained no detrimental effects. Sight sets
were subjected to various duration control periods with no
detrimental effects to sealed sources, application
materials or iron sight housings.- We do not expect
products'to-be exposed to conditions exceeding the control
of -50 de According to ASHRAECAmerican Society of
Heating, ' grees F.-Refrigerating, and Air-Condit:.oning Engineers)
tables of outside design conditions, the average winter
Dry-Bulb temperature for United States and Canada does not j
range below -50 degrees F. If products are exposed to
conditions and temperatures lower.than control standard,
we would suspect hat no detrimental effects would occur.

. I
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S'ig Bar-Dot - (ig 3-Dot ] HK NIGHTFIRE,'NODEL DESCRIPTION:,

' ' #DATE OF TEST 3-26-9

CATEGORY: Thermal Part II

DESCRIPTION. OF TESTt Prototypes ' sight sets containing
Bar-Dot and 3-Dot inserts were placed into oven to e gose
them to unusual heat ranges for varying durations of time.
Sight sets were allowed to cool and initially inspected.
subsequential inspections were conducted 24 hours later.

INSPECTION:
(A) Adherence - Positive
(E) Illumination - Positive.
(C) Lensing - Negative Effect
(D) Sealed source Enclosures - Negative Effect
(E) Iron sight - Negative Effect
(F) Sealed source Integrity. Verification Test - Pass

CONCLUSIONS Test temperatures ranged'from 150 degrees F.
to 295 degreen F. These control temperatures depect beyond ;
normal exposures. There was absolutely no damage to any |aspect of the prototype sight device.

|
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PROTOTYPE TESTING
1

,- xm-
NODEL DESCRIPTION: GlochtBar-Do - <Qock 3-dot)

{ DATE OF TEST 3-22-91 g
g },< ,~,.

i CATEGORY: Chemical f4
1 1

1

| DESCRIPTION OF TESTS Prototype si'ghts were subjected to
i chemical solutions designated for firearm cleaning and j
! maintenance to determine the effects of these common ;

i cleaning agents to sight device and to application of {: sealed source. inserts.
|

INSPECTION:
! (A) Adherence - Positive
: (3) Illumination - Positive
j (C) Leasing - Negative Effect
'

(D) Sealed Source Enclosures - Negative Effect ' *

| (E). Iron Sight - Negative Effect
! (F) Sealed Source Integrity Verification Test . Pass
!
l
! CONCLUSIONSs Eleven of~the most common commercial firearm

cleaning -agents were introduced to sight devices. These
-

1; agents include: Hopps#9, Outers Nitro Solvent, WD-40, BC-1
! Bore Cleaner, Break Free, Accubore, LPS Engine Degreaser,
j Oxpho-Blue, Gun Scrubber, Assoil. The average exposure to
j these. agents was approximately - 30 minutes which exceeds
a normal exposure. No detrimental effect. was noted upon
! inspection to the sight device, the sealed source inserts
j or any application procedures.
i

!

! -

!
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c
NODEL DESCRIPTION Glock Bar-Dots- Glock 3-Do /OEM Sights |

DATE OF TESTS 2-22-9 <1 /
~~

CATEGORY: Drop !

DESCRIPTION OF TESTS Prototype si'ght devices containing
'

;

sealed source inserts and also applications of ' sealed
sources to original ~ manufacturers sight sets were dropped ,

from varying distances of 3 feet to 10 feet to a hard I
concrete surface. This test would deoect a probable i

accidental event. Drop test was introduced to sight
devices mounted and unmounted to firearms.

.

INSPECTION:
(A) Adherence - Positive '

(3) Illumination - Positive -

(C) Lensing - Negative Effect
(D) Sealed Source Enclosures - Negative Effect
(E) Iron sight - Negative Effect'
(F) Sealed Source Integrity Verification- Test - Pass

CONCLUSIONS Sight device design would appear to shield
saaled source insert from any external direct blow or
force therefore sealed sources would not experience . any
damage. The only damage which would occur would be to the
external characteristics (corners and edges) of the sight
device. No effects to the sealed sources or the bonding
of the sealed sources. Subsequential inspections 1 week
later noted negative effect to integrity of device.

'
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Glock3-Dot /SigSa)uer"Bar-Dot"/AR-15. |

'

NODEL DESCRIPTION

DATE OF TEST: 8-25-91

CATEGORY: Hot Acid Test { Common Hot Bluing Solution}
t

DESCRIPTION OF TEST Sights are placed into hot acid bath.;

; Temperature measured $300 degrees F. Duration of
immersion 30 minutes. Remove and allow to cool. Clean
with Trichloroethane and note effects,,

i
|

|

INSPECTION:
. (A) Adherence - Positive

'

-

! (E) Illumination - Positive i

(C) Lensing - Slight surface discoloration
(D) Scaled Source Enclosures - Ngative effect

'

(E). Iron Sight - Major metal erosion noted
(F) Sealed Source Integrity verification Test - Pass

CONCLUSIONS: [ Normal bluing (black oxide) process is not,

recommended to exceed 25 minutes 9280 degrees F. Please
note these requirements are optimum in obtaining uniform
pality results1. To exceed these limits will' severely

i damage the steel sight. Causing erosion of'all exterior
surfaces i.e. surface pitting,' deterioration of exterior
edges shallowing of thread bearing surfaces and a general
deter 1 oration of sight. However, sealed sources and4

sealed source related applications were not affected by
extended time and temperature. Lensing showed a slightLight ~buffin[g with cotton clothcloudy apparance.
removed " hazy" condition). Please note: Due to the
variations of bluing preparation procedures [ sandblasting,
buffing, sanding, polishing and burnishing) we do not
recommend bluing process to finished sight product.
(See Product User's Brochure).

:
i
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NODEL DESCRIPTION: P-T Colt AR-15/M,16'
.-

DATE OF TEST: Reprint of previous test (09-09-91)

CATEGORY Shock

DESCRIPTION OF TEST Prototype Vas mounted onto Colt
AR-15/M16 semi-automatic rifle. 2000 rounds of factory'

loaded Winchester 55 grain FMJ cartridges were fired in a |

continuous process. Pauses were facilitated - to reload*

| ammunition into magazines. The purpose of this test was
to simulate normal to beyond normal firearm shooting and
inspect the integrity of sealed source applications.

;

.

I INSPECTIOMs |
'

! (A) Adherence - Positive
(B) Illumination - Positive l: .

; (C) Lansing - Negative Effect
(D) Sealed Source Enclosures - Negative Effect i

! (E) Iron Sight - Negative Effect
; (F) Scaled Source Integrity Yorification Test - Pass

1
f

|

1 CONCLUSIONS: We felt the need to increase the amount of, |
test rounds fired. due to the fact that this particular'

I firearm is used extensively by the United States
j Government and Law-Enforcement, we feel these weabe subject to longer durations of sustained fire. pons may
;

* Note * This i's an extended evaluation of initial
prototype sight test. There was no differentiation
between the sights that endured 1000 rounds and the sights
that were subjected to 2000 rounds. The SSIVT showed no
adverse effects.

~
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PROTOTYPE TESTING |

i

NODEL DESCRIPTION: P-T Colt AR-15/M16
4

| DATE OF TEST: Reprint of previous test (09-09-91)

! CATEGORY: Shock

DESCRIPTION' OF TEST Prototype kas mounted onto Colt
AR-15/M16 semi-automatic rifle. 1000 rounds of factory,

'; loaded _Winchester 55 grain FMJ cartridges were fired in a j
continuous process. Pauses were facilitated to reload;

|
ammunition into magazines. The purpose of this test was
to simulate normal to beyond normal firearm shooting and; inspect the integrity of sealed source applications. .

|

.t

iINSPECTIONS->

) (A) Adherence - Positive -

' (E) Illumination - Positive
(C) Lansing - Negative Effect
(D)~ Sealed Source Enclosures - Negative Effect.

(E) Iron Sight - Negative Effecta

(F) Sealed Source Integrity Verification Test - Pass

!

CONCLUSIONS: Given the results of this test, we-conclude
that this prototype sight set withstood shock forces
incurred during normal- and beyond normal up to and-
including excessive usage. Normal is termed relative in-
accordance with established standards and. natural,

procedures i.e. natural or usual usage.

* Note * This is part one of a two part test.
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i PROTOTYPE TESTING O
i .-

NODEL DESCRIPTION: P-THeckler&KochI"NightFire"

| DATE OF TEST: Reprint of previous test (09-12-91)

; CATEGORY: Shock .

I
.

DESCRIPTION OF TEST Prototype was' mounted onto Heckler &!
; Koch, SP-89 semi-automatic rifle. 1000 rounds of factory
j loaded Winchester 115 grain FMJ cartridges were fired in a

continuous process. Pauses were facilitated to reload-

i ammunition into magazines. The purpose of this test was
! to simulate normal to beyond normal firearm shooting and

inspect the integrity of sealed source applications. |i

|
J

l

| INSPECTION:
i (A) Adheremos - Positive . -

! (E) Illumination - Positive
|

(C) Lensing - Negative Effect
(D) Scaled Source Enclosures - Negative Effect
(E) Iron sight - Negative Effect
(F) Sealed Source Integrity Verification Test - Pass

CONCLUSIONS Given the results of this test, we conclude
that this prototype sight withstood shock forces incurred
during normal and . beyond - normal up to and including ,

excessive usage. Normal is termed relative in accordance
with established standards and natural procedures . i.e. |
natural or usual usage.

* Note * This is part one'of a two part test.

i
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PROTOTYPE TESTING

NODEL DESCRIPTION: P-T Heckler & Koch "NightFire"

DATE OF TEST: Reprint of previous test (09-12-91)

CATEGORY:. Shock

DESCRIPTION OF TEST Prototype wa's mounted onto Heckler
and Koch, SP-89 semi-automatic rifle. 2000 - rounds of
factory loaded Winchester 115 grain FMJ cartridges were
fired in a continuous process. Pauses were facilitated to
reload ammunition into magazines. The purpose of this
test was to simulate normal to beyond normal firearm
shooting and inspect the integrity of sealed source
applications.

,

INSPECTION:
(A) Adherence - Positive
(E) Illumination - Positive
(C) Lansing - Negative Effect

|
(D) Sealed Source Enclosures - Negative.Effect
(E) Iron sight - Negative Effect
(F) Sealed Source Integrity verification Test - Pass.

CONCLUSIONS: We felt then need to increase the amount of
test rounds fired due to the fact that this particular

,

| firearm is used extensively by the United States
Government and Law-Enforcement, we feel these wea
be subject to longer durations of sustained fire. pons may

;

* Note * this is an extended evaluation if initial prototype
sight test. There was no differentiation between the
sights that endured'1000 rounds .and the sights that were
subjected to 2000 rounds. The SSITT showed no adverse
effects.
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PROTOTYPE TESTING

NODEL DESCRIPTION: P-T Glock Steel 3-Dot

DATE OF TEST 10-06-91

| CATEGORY: Shock
l

,

DESCRIPTION OF TESTS Prototype was mounted onto Glock 19,
f 9MM semi-automatic pistol. 1000 rounds of factory loaded
| Winchester 115 grain FMJ cartridges were fired in a

continuous process. Pauses were facilitated to reloadammunition into' magazines. The purpose of this test was
to simulate normal to beyond normal firearm shooting and
inspect the integrity of sealed source applications.

|

INSPECTION: .

(A) Adherence - Positive ~

i (3) Illumination - Positive
| (C) Lansing - Negative Effect

'
| (D) Sealed Source Enclosures - Negative Effect

(E) Iron Sight - Negative Effect
.

(F) Sealed Source Integrity- Verification Test - Pass.
|

|
|

'

CONCLUSIONS: Given the results of this test, we. conclude |
that this prototype sight set with "3-Dot" sealed source !
insert configuration withstood shock forces incurred i

during normal and beyond normal up to and including
excessive usage. Normal is termed relative in accordance,

with established standards. and natural procedures i.e. i

'

natural or usual usage. '

! ,
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PROTOTYPE TESTING
i
!
'

NODEL DESCRIPTION: P-T Glock Steel "Bar-Dot"

I DATE OF TEST 10-06-91

| CATEGORY: Shock
i ,

j DESCRIPTION OF TEST Prototype was mounted onto Glock 19,
9MM Semi-Automatic pistol. 1000 rounds of factory loaded

i Winchester 115 grain FMJ cartridges were fired in a
continuous process. Pauses were facilitated to reload4

ammunition into magazines. The purpose of this test was
; to simulate normal to beyond normal firearm shooting and
,

j inspect the integrity of sealed source applications.

'

: !

I INSPECTION:
*(1) Adherence - Positive

| (E) Illumination - Positive
(C) Lansing - Negative Effect ,

) (D) sealed source Enclosures - Negative Effect |
(E) Iron sight - Negative Effect'

(F) sealed source Integrity verification Test - Pass

:

!
; CONCLUSIONS: Given the results of this test, we conclude i

that this prototype sight set with "Bar-Dot" sealed sourcei

insert configuration . withstood shock forces incurred

! during- normal and beyond normal up to and including
excessive usage. Normal is termed relative in accordance-

| with established standards and natural procedures i.e.
j natural or usual usage.
:

!
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j PROTOTYPE TESTING

i
! NODEL DESCRIPTION: P-T Glock Steel "Bar-Dot"
!

DATE OF TEST 10-07-91

CATEGORY: Shock

DESCRIPTION OF TEST Prototype was' mounted onto Glock 21,
j 45 ACP semi-automatic pistol. 1000 rounds of ' factory

loaded Winchester 230! a continuous process. grain ball cartridges were fired inf Pauses were facilitated to reload
I ammunition into magazines. The purpose of this test was
; to simulate normal to beyond normal firearm shooting and
f inspect the integrity of sealed source applications.
i

!

INSPECTION:<

(A) Adherence - Positive -

4
-

(B) Illumination.- Positive
! (C) Leasing - Negative Effect
'

(D) Sealed Source Enclosures - Negative Effect
(E) Iron Sight - Negative Effect
(F) Sealed Source Integrity Verification Test - Pass*

|

CONCLUSIONSt. Given the results of this test,'we conclude
that this prototype sight set with "Bar-Dot" sealed source4

insert configuration withstood shock forces incurred
during normal and beyond normal up to and including

i excessive usage. Normal is termed relative in accordance
with established standards and natural procedures 1.e.
natural or usual usage.,

* Note * In this test we utilized a .45 caliber weapon
because of its great degree of recoil. Extreme recoil had;

no detrimental- effects:to the sight sets.
-

,
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PROTOTYPE TESTING

MODEL DESCRIPTION: P-T Sig " Ultimate Combat" 3-Dot

DATE OF TEST: .10-07-91

CATEGORY: Shock

DESCRIPTION OF TEST Prototype was' mounted onto Sig-Sauer
model P-226, 9MM semi-automatic pistol. 1000 rounds of
factory loaded Winchester 115 grain FMJ cartridges were

i fired in a continuous process. Pauses were facilitated to
| reload. ammunition- into magazines. The purpose of this

test was to simulate normal to beyond normal firearm'

shooting and inspect the integrity of sealed source
applications.

|

| INSPECTION: - -

(A) Adherence - Positive
(3) Illumination - Positive.

. (C) Lensing - Negative Effect .

(D) Sealed Source Enclosures - Negative Effect
.

(E) Iron sight - Negative Effect.
'

(F) Scaled Source Integrity Yarification Test - Pass

CONCLUSIONS Given the results of this test, we conclude
that this prototype sight set with "3-Dot" sealed source|

insert configuration withstood shock forces incurred
during normal and beyond normal up . to and including,
excessive usage. Normal is termed relative in accordance
with established standards and natural procedures i.e.
natural or usual usage.

.-
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PROTOTYPE TESTING

NODEL DESCRIPTION: P-T Glock Steel "3-Dot" |

DATE OF TESTS 10-07-91

CATEGORY: Shock

| DESCRIPTION OF TESTS Prototype was' mounted onto Glock 21,
i 45 ACP semi-automatic pistol. 1000 rounds of factory

loaded Winchester 230a continuous process. grain ball cartridges were fired in:
i Pauses were facilitated. to reload
I ammunition into magazines.- The purpose of this test was
! to simulate normal to beyond normal firearm shooting and .

| inspect the integrity of sealed source applications. !

| I
*

i

I INSPECTION: i
i (A) Adherence - Positive |
| (B) Illumination - Positive l

'

'

(C) Lansing - Negative Effect
(D) Sealed Source Enclosures - Negative Effect
(E) Iron sight - Negative Effect

| (F) Sealed Source Integrity Verification Test - Pass
;

I

| |
.

j CONCLUSIONS: Given the results of this test, we conclude
j that this prototype sight set with "3-Dot" sealed source
j insert configuration withstood shock forces incurred

during normal and beyond normal up to and including4

i excessive usage. Normal is termed relative in accordance !

j with established standards - and natural . procedures i.e.
I natural or usual usage.
i * Note * In this ' test we utilized a .45 caliber weapon i

| because of its great degree of recoil. Extreme recoil had i

! no detrimental effects to the sight set. !

I
f

: i

i
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PROTOTYPE TESTING
1

NODEL DESCRIPTION: P-T Sig " Ultimate Combat" Bar-Dot

DATE OF TEST 10-07-91

CATEGORY: Shock

DESCRIPTION OF TEST: Prototype was' mounted onto Sig-Sauer
model P-226, 9MM semi-automatic pistol. 1000 rounds of
factory loaded Winchester 115 grain FMJ cartridges were
fired in a continuous process. Pauses were facilitated to
reload ammunition into magazines. The purpose- of this
test was to simulate normal to beyond normal firearm
shooting and inspect the integrity of sealed source-

| applications..

INSPECTION:- .

(A) Adherence - Positive -

(E) Illumination - Positive
(C) Lansing - Negative Effect
(D) Sealed Source Enclosures - Negative Effect-
(E) Iron Sight'- Negative Effect !

(F) Sealed Source Integrity Verification Test - Pass

|

l

CONCLUSIONS Given the results of~this test, we conclude I
that this prototype sight set with "Bar-Dot" sealed' source
insert configuration withstood shock forces incurred
during normal and beyond normal up to and including
excessive usage. Normal is terred relative in accordance
with established' standards and natural procedures i.e.
natural or usual' usage.

|

|
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PROTOTYPE TESTING

' MODEL DESCRIPTION P-T Sig " Ultimate Combat" 3-Dot

DATE OF TESTt 10-08-91

CATEGORY Shock

DESCRIPTION OF TEST Prototype was' mounted onto Sig-Sauer
model P-220, 45 ACP semi-automatic pistol. 1000 rounds of
factog loaded Winchester 230 grain ball cartridges were
fired in a continuous process. Pauses were facilitated to
reload ammunition into magazines. The purpose . of this
test was to simulate normal to beyond normal firearm
shooting. and inspect the- integrity of sealed source
applications..

.

INSPECTION
(A) Adherence - Positive
(3) Illumination - Positive
(C) Lensing - Negative Effect
(DF Scaled Source Enclosures - Negative Effect
(E) Iron Sight - Negative Effect
(F) Sealed Source Integrity verification Test - Pass.

CONCLUSIONS Given the results of this test, we conclude
that this prototype sight set with "3-Dot" scaled source
insert configuration withstood shock forces incurred
during normal and- beyond normal up to and including

.

excessive usage. . - Normal is termed relative in accordance |

with established standards and natural procedures i.e.
natural or usual usage.
* Note * In this test we - utilized a .45 caliber wea
because of its great degree of recoil. Extreme recoil [pontad
no detrimental effects to the sight set.

.
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PROTOTYPE TESTING

NODEL DESCRIPTION: P-T Sig " Ultimate Combat" Bar-Dot

DATE OF TEST 10-08-91

CATEGORY: Shock

DESCRIPTION OF TEST Prototype was'mounte'. onto Sig-Sauer
model P-220, 45 ACP semi-automatic pistol. 1000 rounds of

fired in a continuous process'. grain ball cartridges weref actory loaded Winchester 230
Pauses were facilitated to

reload ammunition into magazines. The purpose of this ;

test was to simulate normal to beyond normal firearm |
shooting and inspect the integrity of sealed source j

applications.-

INSPECTION: .

-
-

'(A) Adherence - Positive -

' (E) Illumination - Positive. i

(C) Lansing - Negative Effect -

(D) Sealed Source Enclosures - Negative Effect
(E) Iron Sight - Negative Effect ~
(F) Scaled Source: Integrity Verification Test - Pass

CONCLUSIONS Given the results of this test,-we conclude
that this prototype sight set with "Bar-Dot" sealed source- :

( insert configuration withstood shock forces incurred-
during normal and beyond normal up to and including
excessive usage.. Normal is termed relative in accordance

|
with established standards and natural procedures i.e.
natural or usual usage. ~>

* Note * In this test we utilized a .45' caliber weapon
because of its great degree of recoil. Extreme recoil had
no detrimental effects to the sight set.

|
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PROTOTYPE TESTING
|

MODEL DESCRIPTION: P-T Colt 1911/2000 "3-Dot"
: DATE OF TEST 10-09-91
|̂

CATEGORY Shock

~ DESCRIPTION OF TEST Prototype 'w a s acunted onto Colt
! 1911, 45 ACP semi-automatic pistol. 1000 rounds of

facton loaded Winchester 230. fired in a continuous process. grain ball cartridges werei Pauses were facilitated to
', reload ammunition into magazines. The purpose of this
; test- vas to simulate normal to beyond normal' firearm
; shooting and inspect the integrity of sealed source

applications.

i
!

!' INSPECTION - -

| (A) Adherence - Positive
! (3) Illumination - Positive
! (C) Leasing - Negative Effect'

.

{ (D) Sealed Source Enclosures - Negative'Effect
; (E) Iron sight - Negative Effect
j (F) Sealed Source Integrity verification Test . Pass ,

i
i

i
j CONCLUSIONSit Given the results of this test, we conclude
; that this prototype sight set with "3-Dot" sealed source-
! insert configuration withstood shock forces incurred
! during normal'and beyond normal up to and including
| excessive usage. Normal is termed ' relative in accordance
i with ' established standards and natural procedures i.e.
i natural or usual usage.
i * Note * In this . test we utilized a .45 caliber weapon
| because of its great degree of recoil. Extreme recoil-had
j- no detrimental effects to the- sight set.
!
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PROTOTYPE TESTING

i

NODEL DESCRIPTIONS. P-T Colt 1911/2000 "Bar-Dot"
| DATE OF TESTS 10-09-91
;

; CATEGORY: Shock
i
| DESCRIPTION. OF TEST Prototype .was mounted onto Colt
3 1911, 45 ACP. semi-automatic pistol. 1000 rounds offactoy loaded Winchester 230
'. fired in a continuous process. grain ball cartridges werePauses were facilitated toj reload ammunition into magazines.. The purpose of this
: test was to 'imulate normal to beyond normal firearms
! shooting and inspect the integrity of sealed source.'

applications.

! *
.

1

,

i INSPECTION: .

'

'

i (A) Adherence - Positive-. ~h
i (E) Illumination - Positive ,

i
(C) Leasing.- Negative Effact-
(D)' Sealed Source Enclosures - Negative Effect
(E) Iron Sight - Negative Effect -

(F) Sealed Source Integrity Yerif oation Test - Pass

CONCLUSIONSt - Given the results of this test, we conclude-
. that this prototype' sight set with "Bar-Dot" sealed source
insert configuration withstood shock forces incurredduring normal and beyond normal up to -and includingexcessive usage. Normal is termed relative in accordancewith established standards.. and natural procedures i.e.natural or usual usage.
* Note * In this test we utilized a 45 caliber weaponbecause of.its. great. degree of recoil. Extreme recoil hadno detrimental effects.to the sight set.
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PROTOTYPE TESTING
.

NODEL DESCRIPTION: P-T "NIGHTLINER"

i DATE OF TESTS 08-03-91

CATEGORY: Shock
.

DESCRIPTION OF TESTS Prototype was mounted onto
Remington, model 1100 semi-automatic shotgun. 750 rounds
of factory loaded Winchester 12 gauge 00 Buckshot were -
fired in a continuous process. Pauses were facilitated to
reload ammunition into magazine tubes. The, purpose of
this test was to simulate normal to beyond normal firearm
shooting and inspect the integrity. of scaled source'

applications. , .

,

f

INSPECTION .

(A) Adherence - Positive-
; (3). Illumination - Positive

(C) Leasing - Negative Effect
(D) Sealed source Enclosures - Negative Effect' '

(E) Iron Sight - Negative Effect
(F) Sealed Source Integrity Yorification Test - Pass

J

4

CONCLUSIONS Given tha results of this tost, we conclude
that this prototype sight withstood shock. forces incurred
during normal and beyond normal up to and . including
excessive usage,. Normal,is termed relative in.accordance I

with established standards . and natural procedures i.a.- 1

natural or usual-usage. Recoil experienced in this test !'

procedure was rated at extreme.
'
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PROTOTYPE TESTING SUSGthRY

P-T Machined Steel Night Sight sets:

Colt AR-15/M16
t

Heckler & Koch "NIGHTFIRE"

Glock " Steel".Bar-Dot ,

Glock " Steel" 3-Dot

Sig Sauer " ULTIMATE COMBAT" Bar-Dot.

Sig Sauer." ULTIMATE COMBAT" 3-Dot

Colt 1911/2000.Bar-Dot . ,
,

| Colt 1999/2000 3-Dot
, ,

-

i

Shotgun "NIGHTLINER"

!

Summary: These particular machined steel, sealed source.

i contained . sight sets were subjected to a variety of

conditions both normal.and extreme. Conditions which were
.

. 1

used best typify realities of ac,tual exposure. Also ;

extreme conditione were subjected to prototype sight sets

in order to ' detect any. weakness in' any area of !

application. Thesh. devices were taken to.the threshold and
beyond' ..in..; testing. The ~ integrity of the design and

' constfruction..of the sight set devices, the application and!

bonding of the sealed sources, to. the sights and the

| overall- procedures associated with this product ;

i

Iexemplifies the highest of quality.

|

|
|

3

- e , , - , - r - -



i. I

|* ,

~
$.

af

f.

*
a

O

e

,

|

|

1

*
|

|

'

|

|

!

l
|

|

i

|

ATTACHMENT

.

SIX.(6)

,

d

6

- * m
4

aus

W

Y

e

a

4

I O

w Q J



" ' " ''e' .m.. Wi.. awns-m#aum 7_w. - - - , , , . - - - - - - - , - - _ _ , _ - , _ _ _ _ . _,_ _ _ _ _ __ . _

4

.. :
;-

L J
4

i.
1

e

1
*

o,

'

9

|
s

|
t

!
,

, ,

i
i
!

l.
'

: |
! I

'i
I
J
!

1 .

.
>-

!

!

j*

l
2

s
-

i ,

|

M ;e -,& f |. .

%.
.

[

. '' u
. **'ss .a

a

4

$ '
1

i
i

e
f

I
I

N

1

i

<
4 - .-. - - .., -. . . _ - _ , _ , . _ ,_



F, .
.

*
.

,
. . .

.

4

J

l

i
i

J

*
i

1

.

*
.

I.w.I. RESPONSB TO 10 CFR 32.22 (A) (1)4

i
.

.

<

r

4

5

d

.

amm

e



__. .- . . - . . - - -- - . - - - .. - -- --

,| |,'
. .

'

{
" ' Page 1 of 2.

e.

a. mas4

ENVIRONMENTAL IMPROVEMENT DIVISION; ,, ,,,

RADIOACTIVE MATERIAL LICENSE= "
4

4 >

f 3| |3
i c.enco

HEALTH me ENVIRONMDif,

4 ociaAndMr

!

!
Pursuant to the New Mexico Radiation Protection Act of 1971, and the Radiation Protection Regulations Part 3. and in reliance on

| statements and representations heretofore made by the licensee designated below, a license is hereby issued authorizing such
i licensee to transfer, receive, possess and use the radioactive material (s) designated below; and to use such radioactive materials
'

fer the purpose (s) and at the place (s) designated below. This license is subject to all applicable rules, regulations,and orders now
cr hereafter in effect, of the New Mexico HED Environmental improvement Division und to any conditions specified below.

j

| 1. ucENSEE NAME & UCENSE NuMcER
i

.
Innovative Weaponry, Inc. MM-IWI-GS-03

Sa. ADORESs 4. EMPIRATION DATE

337 Eubank N.E. Suite 103 January 31, 1993
' Albuquerque, NM 87123 "

s. PaEysous/OTNEA ucENsE NUMeER

l MM-!WI-GS-00 through NM-IWI-GS-02
*

2s. TELEPNOME NO. 2s. ACTUAL. LOCATION OF OPERATION ,

) (505)296-4645 337 Eubank N.E. Suite 103, Albuquerque, NM a7123.

s. AAOsoActivE MATERtALS 7. CMEMicAL or PNYsicAL PORM 4. MAXIMUM GUANTITY Ucensen may mu~

teamment one mens nummer)
at any one time

,

f- A. Hydrogen 3. A. Seated sources A. Not to exceed 250

| (Saunders-Roe Model curies total. Not to

i PRH-880/G/200 or MB exceed 30 millicuries

! Microtec A.G. Modet per source or 90 mitti-

i 400 series). curies per weapon.

I
5 9. Authorized use.

!
! A. For possession and lastallation of seated inserts to be used in gun sights,
j

$ 10. The licensee shall comply with the provisions of Parts 3, 4 and 10, New Mexico

| Radiation Protection Regulations.
.

,

j 11. Licensed asterlat shall be used by, or under the supervision of Barry Mowry,

President.
.

*

12. The Otracter of the Division" or his authorized representatives shall be allowed to

enter the prestses and inspect the radiation related activities at all times.
Falture of the Itcensee to admit the Director or his authorized representatives

shall constitute grounds for issuance of an immediate cease and desist order.

13. Seated sources containing licensed materf s t shall not be opened,

t

.

EIO 017 Rev6ees 1/s4
__
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'I I' ENVIRONMENTAL IMPROVEMENT DIVISION-o
HEALTH meENYlACHMENT

* *** RADIOACTIVE MATERIAL LICENSE

Lteense Number NM-!WI-G5-03

14. The licensee shaLL conduct a physical inventory every six (6) months to account for
a18 sources received and possessed under the license. The records of the
inventories shall be maintained for two years from tne date of the inventory for
inspection by the Olvision, and shall include the quantitles and kinds of

Iradioactive saterial, location of seated sources and the date of the inventory.

15. Except as speelficatty provided otherwise by this License, the licensee sheiL
possess and use licensed materlat described in Items 6., 7., and 8. of the license

in accordance with statements, representations, and procedures contained in

application with attachments dated October 14, 1987, signed by Barry Mowry,
President.

.

I
i

,

i
i

!
- !

1;

!

!

For the New Mexico Health & Environment Dept.

Environmental Improvement Division
Radiation Licensing and Registration Section

ODate February 18, 1991

! bl N ........

William M. Floyd, Program Manager B)'
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32.22 (A) (2) (1) Description of the Product and intended

use .-

REPLY The product for which we are making

application to distribute is a' sighting

system for the user of a weapon to see- .

: .

his sights in low light conditions.'
.

4

(registered trade name P-T Night Sight) |
,

The answer to part (v) will give j
i :

complete descriptions and drawings of

J design and construction.
: 4

1 l

I

|1
.

;

I

'.

-

;

;

}

<

,

4

|

l
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1
!

!

32.22 ( A) (2) (ii) Type and Quantity of byproduct

material in each unit
1

(See Answer #3 letter Response)

The by product material encapsulatedREPLY -

in the-sos?,ad source is tritium

(Hydrogen 3) Our requirements will be

not to exceed 30 millicuries per

source /90 millicuries per weapon..
|

.

*

!

|

| . .. . -



1
'

>- .

t
*

,

.

-
...

.

|
;

i

i

1 1

7 |
!

;

32.22 (A) (2) (iii) chemica': and physical form of by
1

| product material in the product and |'

i
'any change which may occur during

the useful life of product.
'

!
'

,

REPLY The byproduct material is
i
' ' Trit'ium(3H2). As tritium, decays -

~!

within the sealed source' it changes,

to Helium H3 which is more stable I
'

| than tritium and is non-radioactive.
!

| i
'

1..
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4

4
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4
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;

32.22 (A) (2) (iv) Solubility in water and body fluids

of material in product.-
,

5

Reply If directly contacted, Tritium has

100% solubility in water and body -

fluids. However, the containment

within the body.is approximately a

(12) day half-life.

l
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32.22 ( A) (2) (v) Details of construction and design of

the product for containment and

shielding under normal.and severe
|

conditions

.

I

! REPLY For construction of sealed source

installation, refer to letter ot ;

|
response dated' August 8, 1991. For

,

.| drawings and details, refer to
J

l Attachment Number One (1).
|

|

|

|
!

I

i

(

a

i

!
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1

,

t

32.22 ( A) (2) (vi) Maximum external radiation levels at
"

5 and 25 centimeters from any external

surface of product, averaged over an

area not to exceed 10 square

centimeters. Method of Measurement ,

!

; REPLY Using a pressurized ion chamber, there |

was no measurable external radiation.
!

Conclusion: external radiation-0 !

i

Dose Rate-O
,

1
|

s

o

f

.

. .
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I
'

I 32.22 ( A) (2) (vii) Degree of access (How easily are you ;
1

exposed to the source) during normal j

use. |

)

Since our product becomes part of aREPLY -

weapon, unless an individual is |..

'

carrying or using the weapon, access
,

of or exposure to the product, does

not occur. A Law Enforcement officer I

would have access to the product while
|

carrying his weapon on duty. If the
'

weapon is kept in a safe storage area

then an individual would have little |
1

access to the product. The external

dose for an individual during normal-

handling and use is shown in response

of 32.24 column I.

.

- , - ,
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i

32.22 (A) (2) (viii) Total quantity expected to;

i \
'

distribute annually. |
1

!

' REPLY According to our recent marketing |
'

\

j surveys, the amount of tritium .

distributed within our products

annually would be approximately'2,500
; curies.*

,

,
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|

| 32.22 (A) (2) (ix) Expected useful life of product ,

.

I
I

REPLY- Since tritium has a half-life within

| a sealed source of approximately i2.5'
years, we warranty our product'for 15 ;

years, but feel.its useful life.will' .

1

exceed 15 years
|

|

|

|
|

|
|
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]- 32.22 ( A) (2) (z) Marking or labe, ling.(co. and
i byproduct)

2 1 0

,

j REPLY See NRC letter number 4 Reply.
.
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32.22 (A) (2) (zi) Prototype testing-normal and severe

conditions. Show effectiveness for.

containment and shielding.

*

32.22 ( A) (2) (zii). Prototype. testing Results
,

,.

A REPLY (zi-mii) See Attachment Number Five(5)

1
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32.22 (A) (2) (xiii) and (ziv)

| Refers to 32.23 and 32.24 estimates of
a basis for.

*
.

2

32.22 (A)(ziv) Refers to 32.23 and 32.24

Determine that we meet or are-under.

the allowable amount of dose 32.24-
.

-
,

,

| ' '

!
,

( REPLY (xiii) and '(xiv) Refer to IWI Reply. 32.23-
!
|
|

e

.
- -

1

.
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i 32.22 ( A) (2) (37) Quality control procedures ;

!
l

.

i
;

l
! REPLY See Attachment Number Three(3) !
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i I.W.I. RE6POM8E TO.10 CFR PART 32.23'.
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|

| Because of the thickness of the borosilicate glass and the '

i

mounting system of the sealed source', the Beta rays of the
i

j Tritium do not penetrate. Since there is no displacement '

; there is no measurable external radiation dosage or intake

j of radioactive-material.- Therefore'the response to the
; chart in 32.24 Column I and column II would bet External
,

i Radiation Dose-0. In' response to part (d) since our
! '

failure rate is' less than one- (1) .for.. every 20,000 exempt
i .

: units, the maximum accumulated. units in.one. location j
'

,

(involving any scenario with' installation, distribution.
, ,,

,
.

.

; marketing,.or armory storage) will bo less than 10,000
,

! units.cEven under extreme conditions, the effectiveness.

for containment and shielding in'our product (see prototype

tests Attachment Number Five(5))' show' the low 'f'ailure -
rate. The.m'ost extreme scenario we could create would be:

; . .

the fracturing ~(complate' rupturing of the source of 50;

units. Because of the delusional of'the H3'into the
atmosphere..No registerable amount of external radiation

7was detected. Therefore~the response to the chart in 32.24

columnIIIand'a[lumnIVwouldbasExternal. Radiation'C

Dose-0.ty .
'
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I W I RESPONSE TO 10 CFR PART 32.24~
? *

*

4

=

0
*

e

$ d

a

,9

S,

i

I



.. . .

t
- ,.

..

e
-

.

I
I

,

i
1

|

COLUMN 1
,

PART OF BODY TABLE IN 32.24 IWI

Whole body; head'

and trunk active

blood-forming

organs, gonads, or ,

..

lens of eyes....... 0.001 0

Hands and forearms

feet and ankles-

localized area of

skin averaged over

area no longer than
'

4

1 square centimeter

0.015 0....................

other organs........ 0.003 0

l
'

.

.

*

|

|
|
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COLUMN 2

! PART OF BODY. TABLE IN 32.24 IWI

whole body'hea'd
| and trunk active

.

blood-forming ;

- |

organs, gonads, or

lens of eyes......... 0.01 0 l
|

Hands and forearms
. |

feet and .ankloa
~

localized area of i
!

skin averaged over

area no longer than i

i square centimeter-

.

0.15 0'..............,.......

other organs........ 'O.03 0
,.

.
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|_ COLUMN 3
*

,
t

i

I

| PART gF BODY TABLE IN 32.24 IWI
i
4

! Whole body head

and trunk active
;

: blood forming
-

f

i organs, gonads, or
.

] lens of eyes....... ~ 0.5 0,

! Hands and fore' arms-
i

! feet and ankles

i localized area of
1

j skin averaged over

area no longer than
!

I square centimeter
,

i 7.5 0...................

.

: otbar organs....... 1.5 0
i
1

m.

d
s s a
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COLUMN 4
,

PART OF BODY TABLE IN 32.24 IWI'

whole body head ;

and trunk active

blood-forming

organs, gonads, or '

.- .

lens of eyes.....'.. 15 0

Hands ~and forearms
.

feet and anklem

localized area of |

skin averaged.over.
. 1' square centimeter

............~....... 200- 0

other organs....... 50 0

i
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INNOVATIVE 2 NIGHT SIGHT
WEAPONRY,

'

INC. Mowry Custom Handguns
Specialty Shotgun Systems

Date: August 8, 1991

To: U.S. Nuclear Regulatory Commission

Attn: Susan Green Fax #: (301) 492-0260

From: Barry Mowry, President, Innovative Weaponry, Inc.

Ref: 021159

For: License Amendment on License # 30-23697-01

Contents: Written Demonstration for Changes Applied For

NO l'! Nff 337 Eubank NE * Albuquerque, N.M.87123
Toll-Free 1-800-334-3573 * (505) 296-4645 * FAX (505) 271-2633
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| Procedures
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i
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) Section B - Appendix # 1 - Sealed Source

i Manufacturer
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! Section C - Sealed Source Manufacturer's |

Standards and Testing

1

Section D - Innovative Weaponry, Inc.'s

Tests and Evaluations |

Section E - MSD Sheets of Materials Used

for Construction
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.
,

Innovativs Weaponry, Inc. recoivac B talighto (sealsd sourcoo) in,

senled canisters from the manufacturer (see appendix 1). Inside,

the canister, the betalights are packed in styrofoam and in a,

| plastic bag. The canister' label notes the quantity of sealed
sources, amount of gigabequerals and the radioactive group (VII).

When personnel open the canister and inspect the betalights,
safety glasses and rubber gloves are worn. Inspection consists
of a visual count, appearance check, dark room and dimensional
checks. These sealed sources are then placed in an unlighted
vault for a minimum of 24 hours before reinspection.
Dimensionally unacceptable betalights are put aside in the
original canister and placed in the vault.

All work is done with state-of-the-art equipment in super clean,
laboratory-like conditions. I W I requires the highest in safety-
standards.

SIGHTS - INSTALLATION INTO EXISTING SIGHTS
AND SIGHTS MANUFACTURED BY IWI

Construction method for handgun front sights, dot rear sights and
shotgun sights are as follows:

Sealed sources are placed in PVC sleeves and injected with
i Dow Corning 734 Sealant. This sealant has shock absorbing
; and buffering properties.as-does the sleeve itself. After:

curing four hours, sealed sources are then sealed with
Loctite Brand IMPRUV (tm) Optically Clear U.V. (ultra-,

violet) Adhesive which has non-shattering, shock absorbing
*

and buffering properties also. This completely encases the
sealed source (insert) which is now ready to install into
the sight cavity. The cavity is the appropriate size for
the finished insert. Black Max (tm) Tough-Adhesive is>

applied to the cavity to bond the insert into the sight.
,

Black Max is a tough bonding agent that also has shock.

absorbing and buffering properties.

Construction methods for bar rear sights and rifle front sights
,

! are as follows:

Sight cavities are the appropriate size to mount the sealed
source. Black Max is applied to the cavity. The sealed i

source is placed into the cavity. After the Black Max is !

cured, IMPRUV is applied to fill recess and protect sealed
sourCS.

'

! Construction methods for rifle fear sights are as follows:

Sight holes are appropriate diameter and length for mounting
of-sealed source. Black Max is applied to bottom and walls j

;; of hole, as to totally insulate the sealed source. IMPRUV
'

; is then applied to the exposed and for lensing and to '

complete the total encapsulation and protection of the,

j sealed source.

l .

j These methods totally encase and seal the Tritium sources for ;

maximum strength, shatter resistance and shock absorbancy. These*

adhesives have been chosen expressly to insure the highest
quality product possible.
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APPENDIX # 1
|
i

Purchase of Sealed Sources

supplier / Manufacturer: Saunders-Roe Development Ltd.
Millington Road, Hayes
Middlesex UB3 4NB, England

Part Numbers: 251030-100 A'
252050-150 A

'
252050-200 A
252050-250 A
252050-300 A

|
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D/b STAN/62/4/3 (STAN 3),
-

|. AL/294/030 ( ADAtS) DEF STAN 62 - 4/3 j '

NALD484/72/0238 (CVD/2S)'
|

LAMPS, NUCLEAR

(CASEOUS TRITIUM LIGHT SOURCES)

l
4

, This Defence Standard supersedes DEF STAN 62 - 4, II Issue 2, dated 29 March 1972
1I

.

1. This Defence Standard specifies material, manufacturing and other
requirements for gaseov a tritium light sources for Ministry of Defence use.

This Defence S'andard has been written to conform wherever possible with
the OECD Nuclear Energy Agency document ' Radiation Protection Standards for '

| Gaseous Tritium Light Devices'.

2. The title ' Lamps, Nucleart has been used to conform to the NATO Supply
System Approved Item Name for this type of light source. The term preferred
by the member countries of the OECD is Gaseous Tritium Light Sources (GTLSs).
This term is now used throughout this Standard. See section 1 ' Definition of

iTerms Used. '

3 Table IA lists the Standard Ran6e of GTLSs to be used in all future
designs of equipment. Table IB lists GTLSs which have been introduced for a
specific purpose. They are not to be used for any other application without
the approval of the DELSC Electric and Nuclear Lamps Sub-Committee.

4 Because new Service applications are constantly being developed for GILSs
there are no Table II (Maintenance Range) or Table III (Obsolete) items.

5 This Standard contains all necessary technical information and it is the
definitive specification for these items. It must be invoked for all tender '

and contract purposes.

6. Users of this Standard should note that these items may be claimed to be
subject to patent rights in this and other countries.

7 This Standard has been prepared because there is no suitable national
any other standard acceptable to the Ministry of Defence available. ,,

I

8. This Standard has been agreed by all authorities concerned who are to
implement it from its date of issue.

*

9 If this Standard should be found unsuitable for a particular requirement
the Director of Standardization shall be informed of the circumstances. Any
enquiries regarding this Standard in relation to an invitation to tender or a
contract Ln which it is invoked should be addressed to the Quality Assurance
Authority named in that invitation to tender or contract.

1HE ATTENTION OF DESIGNERS WNSIDERING USING GTLSs IN SERVICE EQUIIHENT IS
DRAWN 10 SEI: TION 15 ' SAFETY CONSIDERATIONS 8

!
r

3
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DEF STAN 62 - 4/3 - ;

f i.

SPECIFICATION FOR
,

LAMPS. NUCLEAR.
'

(GASEDUS TRITIUM LIGHT SOURCES)

1. DEFINITION OF TEIO4S USED

a. Gaseous tritium' light source (CTLS): A GTLS consists of a sealed f
*

glass container filled with gaseous tritium and coated intemally with a
phosphor.

b. Gaseous tritium light device (01LD): A GTLD is an instrument, piece
of equipment, article or sub-assembly containing one or more GTi3 j

2. S00PE

a. 1his Standard covers the tecimical requirements for gaseous tritium
light sources suitable for use over the temperature range of -60 to + 70,C.
It is emphasized that tritium filled sources are the only light source
of this type authorized for Service use.

b. Lamps may be used at temperatures above 70 C, up to a mari== of
100 C, provided a shorter half life and lower luminance are accepted.

c. Over a period of time the luminance of a GTLS decays irrespective of
whether in use or storage. . (See section 7d) A waming is therefore given
against buying and storing excess quantities.
d.- Safety considerations governing production, storage, and use of GTLSs
in Service equipments or installations are set out in Section 15 of this
Standard.

3 RELATED DOCUMENTS

a. Reference is made in this Standard to:

BS 30100: Part 2, ' General requirements for equipment in aircraft'
.

BS 2011 'The environmental testing of electronic components
and electronic equipment'

BS 1376 ' Colours of light signals'
,

BS 3510 'A basic symbol to denote the actual or
potential presence of ionizing radiation'-

UK/ AID /944 ' Specification for metal foil labels for
aircraft use'

Def Stan 05-30 ' Sampling' procedures and charts for inspection
by variables'

Def 'Stan 05-34 ' Marking of Service Materiel'

HQP0/56 ' Specification for the packaging of instruments
containing radioactive materials'

2

C-3 |
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DEF STAN 62 - 4/3 '

' '

3 a. (00NTD)

Radio Active Substances (Luminous Articles) Exemption Order 1962
(SI2644)

Explanatory Memorandum to the Radioactive Substances Act, 1960.

'

Radiation Protection Standards for Gaseous Tritium Light Devices. )
!

Code of Practice for the Carriage of Radioactive Material by Road.
.

b. Copies of these documents are availabic as follows:

British Standards British Standards Institution |.
,

| Newton House i

101 Pentonville Road
London N19NT

j

| I
UK/ AID /944 Ministry of Defence (PE)

Materials Division AQD
Harefield
Uxbridge, Midd1x, UB9BB

Defence Standards Ministry of Defence
D Stan
First Avenue House
High Holborn

,

London WCIV 6ME |

-

HQF0/56 Ministry of Defence (PE)
MQAD Central Packaging Unit,
Carland Road
Plumstead, SE18 2PW

IRadiation Protection Standards National Radiological Protection '
-

for Gaseous Tritium Light Board
Devices Harwell, Didcot,

Oxfordshire OX11 ORQ
j

Explanatory Memorandum MSO *

to the Radioactive SubstancesAct, 1960
'

Radioactive Substances HMSO
| (Luminous Articles) Exemption-

) Order 1962 (SI2644)
-

Code of Practice for the - 2 50
Carriage of Radioactivei .

| Material by Road
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3 c. The Related documents listed above are those applicable at the date of
publication of this Standard. Their current applicability must be confirmed
by all users of the Standard. The Quality Assurance Authority will supply
or, request, information concerning any changes that may be necessary due to
the cancellation, supersession or amendment of any related document. j

|

Note: Any questions relating to ' approved' materials or processes should !
be referred to the Qualification Approval Authority. ;

I

4 DRAWINGS |

a. Drawings giving dimensions of the standard range of GTLSs are
reproduced in Figs 2 to 15 Special purpose lamps are reproduced in
Fig 16.

b. These drawings are an integral part of this Standard. .

|

S. PATENTS

Patent or design rights or copyright may subsist in connection with
items defined as standard, and the issue of this Standard does not convey I

or imply any licence to use information which is the subject of such |
rights. Authority to use such rights, for UK Government purposes, must be i

obtained through the issue of an authorization in writing which will be
incorporated in any contract placed by a Department of the said
Government for such purposes. j

6. MATERIALS ,

l

a. capsule. l.

The capsule is to be of a clear borosilicate (hard) glass. The wall
thickness is to be in accordance with the dimensions quoted in Figs 2 to
16.

b. Radioactive material.

3 , or H H shall be allowed in a(1) Only tritium in the form of H
GTLS except for small amounts of tritiated water which may be
present provided that, during the mission lifetime of the
GTLS, the activity in the form of tritiated water does not
exceed 2% of the total tritium activity and, for sources . '

containing less than 50 mci of tritium, does not exceed 1 mci.
Purity of the tritium is essential particularly in respect of:

(a) gamma emitting isotopes which would result in external
radiation.

(b) alpha emitting isotopes which would result in radiation
damage to binder, phosphor, or glass.

(c) chemical impurities which can damage the phosphor or
accelerate radiation damage.

i
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6. b. (2) In order to meet the above requirements the manufacturer must
| ensure that a certificate of purity from the supplier of the
| tritium used, in any batch of lamps submitted for inspection, is to

be available to the Quality Assurance Authority. ,

1

i
.

c. Pho s phor.

! The zinc / cadmium sulphide phosphor is preferred.

d. Binder.
.

Any binder used to cement the phosphor to the wall of the capsule is
to bg unaffected by radiation, temocrature (within the limits of -60 and
+ 70 C), and vibration..

7 MANUFACTURE

i

a. Cas pressure.
j|

The nominal gas pressure inside the capsule is to be between 660 mbar
(0.66 ata) and 2500 mbar (2 5 atm) as appropriate to the desired luminance.

b. Pa int ing.

(1) When a GTLS is to be viewed from one side only, the luminous
intensity may be increased by externally painting the reverse
side of the lamp as indicated on the appropriate lamp
drawing (Figs 2 to 16),

(2) One coat of high reflectance titanium dioxide base paint and one
coat of semi-gloss air drying white oaint shall be applied.
Alternatively two coats of high reflectance titanium dioxide base
paint may be applied.

(3) The paint shall be of best commercial quality and shall remain
;unaffected by the temperature tests specified in sections lig and

14. The paint shall not exceed a total thickness of 0.4 mm'.
"

c. Luminance |

The minimum initial luminance is to be in accordance with Table 1.

d. Rate of luminance decay.
.

The rate of luminance decay is to be such that after six years from
the date of manufacture of a GTLS luminance is to be not less than
50 per cent of its initial value.

*

Note: The rate of decay is to be taken into account when specifying
minimum acceptable levels of illumination in the design of
equipments incorporating GTLSs See Fig 1.

.

e. Sealing test.

#During manufacture all GTLSs are to be heated to between 430 and 450 C
for a period of five minutes after sealing.

.

t
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7. f. Colour of light. . r*
'

.

$
'Colours are to be determined in terms of BS 1376 chromaticity

co-ordinates. Table A gives the co-ordinates of the corners of the areas
within which the chromaticity co-ordinates of the respective colours are to
fall. Where these boundary points lie on the pure spectrum curve the
corresponding dominant wave length in nanometers is indicated.

TABLE A

N0014UR 00-ORDINATES g g ,

.

X Y

0.688 0.312 618.5 .

0.66 0.28
RED 0.59 0.356 ,

0.64 0.36 603 0 ;

0.603 0 396 595.0
ORANGE 0.566 0 388

0 508 0.45
0.532 0.467 583.0 '

O.5 0.5 578.0 e

YELI4W 9.468 0.47
0.3% 0.546
0.408 0.592 565 0

0.302 0.692 550.0
GREEN 0 31 0.48

0.22 0.48
0.014 0.744 510.0

.

BLUE To BS 1376, Signal 481.0
Blue Class A 450.0

WHITE To be determined
.

8. MARKING AND LABELLING

To enable GTLD's subject to recovery or disposal requirements to be
identified the Design Authority and Procurement Branch are to ensure that
marking and labelling shall be carried out as described in section 7 of NEA
document ' Radiation Protection Standards for Gaseous Tritium Light Devices'

Note: Para 7.3 of this document requires that individual GTLSfs
containing over 500 mci shall be marked with a spot of colour in
international use to denote hazard. At the moment this colour has
not been decided. The requirement can therefore, for the time being,
be ignored.

6
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9 PACKAGING
\.

i.

GTLSs are to be supplied in a transparent palyethylene envelope. Each
a.

GTLS is to be provided with sufficient individual protection to prevent
damage to or from other GTLSs in the envelope. Each envelope is to
contain and show the following labels:

(1) an ungummed label giving the full NA1D Stock Number (eg 6260-99-
995-0769) and Defence Standard type number, (eg Def Stan 62-4/3 |Type ZA2G), the quantity of GTLS's and the total radioactive '

-

content (curies).

(2) an ungummed label marked with the Trefoil symbol in accordance
with BS 3510 and Der Stan 05-34

.

Each envelope is also to contain the equivalent number of approved self-
adhesive labels of 9.5mm maximum diameter giving the month and year of
manuf acture of the GTLS in figures. The label is to comply with UK/ AID /944

|

|

and is to be gold in colour with red markings.
b.

When a military level of packaging is specified in the tender or contract
packaging shall be in accordance with HQ/P056 and the Services Packaging
Instruction Sheet (Form 673) i

i

To comply with the ' Code of Practice for the Carriage of Radioactivec.
Material by Road,' the maximum number of lamps in one package is to be
governed by the total radioactive content of that package.

(1) A package, wherein the radioactive content does not exceed 200
i

curies may be classified as ' Exempt' from the more rigorous
packaging and labelling requirements of the international
regulations providing the applicable requirements listed in
the ' Specification for the packaging of instruments containin.:
radioactive materials , HQF0/56, are fulfilled.e

(2) Requirements for ' Exempt' packages containing tritium are
detailed at paragraphs 3 4 and 4.1 to 4.4 of Specification HQP0/56,

10. QUALIFICATION APPROVAL PROCEDURE

The Qualification Approval Authority for GTLSs is the Defencea. *

Electrical and Electronics Standardization Committee, Electric and
Nuclear Lamps Sub-Committee. Manufacturers are to apply to the Secretary
of the Electric and Nuclear Lamps Sub-Committee Stan 3, First Avenue
House, High Holborn, WC1V 6HE for Qualification Approval. Applications
are to be accompanied by a statement that the manufacturer is satisfied-

that the articles comply with this specification.

, b. After receipt of the application, the Secretary of the Qualification
Approval Authority is to notify the manufacturer if it has been decided
to accept the application, or give reasons for refusing it. If it has
been decided to proceed with the Qualification Approval, the Secretary is
to request the provision of samples. The manufacturer is to state whether
or not the samples are from normal current production and, if requested,
is to provide evidence that he has adequate facilities to produce, test,
and inspect the articles in quantity.

7
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10. c. Tenders for the supply of GTLSs to this Standard are to be accompanied '
-

by a quotation of the appropriate Qualification Approval certificate number
and a statement that the articles offered conform in every detail to the
sample Qualification Approved and thst the place of manufacture is the same.

d. The Qualification Approval tests are to be carried out under standard
atmospheric conditions of measurement (BS 2011).

(1) at the manufacturer's premises under the supervision of the j
Quality Assurance Authority, or,

(2) by a Government Quality Assurance Authority if the manufacturer is <

iunable to provide or arrange for testing in the above way.

(a) If Qualification Approval tests are carried out by method 1,
five copies of the test certificate are to be forwarded to
the Secretary of the above Qualification Approval Authority.

(b) Initial and final measurements are to be carried out at any
combination of temperature, and pressure within the following
limits.

.

Temperature 15 to 35 c ;
.

Air Pressure 860 to 1060 mbar {
Note 1: Where it is impracticabls co carry out measurements under

these conditions a note to this effect stating the actual
conditions is to be added to the test report.

Note 2: The temperature is to be substantially constant during
measurements carried out as part of one test on one batch of
component s :

e. If the Qualification Approval Authority decides that the testing of
any of the articles which the manufacture wishes to submit for
Qualification Approval is to be carried out at the manufacturer's
premises, the manufacturer is to give to the representative of the
Qualification Approval Authority full and free access to the said
premises as and when required for that purpose and, at the manufacturer's
expense, afford to such representative all such reasonable accommodation
and facilities as may be required by him therefore and all appliances, b ;

materials, and labour required for testing purposes,

f. The manufacturer will be notified whether or not Qualification
Approval has been granted and if successful a Qualification Approval
certificate (normally for a period of five years) will be issued.

l
g. If, after receiving Qualification Approval, a manufacturer wishes to'

introduce any changes in the materials, construction, processes, finish,
or place of manufacture of the Qualification Approved GTLSs he is first to j

notify the Qualification Approval Authority, who will decide whether a i

repetition of any or all of the Qualification Approval tests is necessary,
and the number of samples to be tested before the change is approved. )

I
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10. h. Qualifica* 'an Approval will be reviewed periodically by the
Qualification Approval Authority and will also be reviewed when defects+

have been reported or other circumstances make this desirable. Should the
result of repeat Qualification Approval tests be unsatisf actory.
Qualification Approval may be withdrawn.

i. The Qualification Approval Authority reserve the right to carry out
any or all of the Qualification Approval Tests on any design of GTLS not
in the standard range.

11. QUALIFICATION APPROVAL
f

The number of GTLSs to be submitted for Qualification Approval is to be
a minimum of twenty six and shall include the GTLSs from each group as

4 indicated in Table B. These lamps are to be supplied at the manuf acturer's
expense and are to be manufactured from materials and by methods similar
to those adopted for production.

TABLE R

QUANTITY SEI.ECTED FROM GROUP RDIARKS

5 MB2, UB2, UG2, UE2 or 1 High Pressure Painted
UH2 One of each colour quoted in Table A

7 Figs 4, 5, 8, 9, 10, 12. 2 Low Pressure, non painted

7 Figs 2, 3, 6, 7, 11. 3 High Pressure, non painted

7 Figs 2, 3, 6, 7, 8, 9, 4 Low Pressure, Painted
10, 11, 12.

GTLSs are to be subjected to the following tests in the order specified.

a. Visual inspection.f

.

All GTLSs are to be visually inspected for defects and dimensions
checked.

b. Luminance.

|
*

(1) Initial luminance measurement is to be made 21 to 28 days after
i

manufacture following a period of storage in total darkness for !
a minimum of 24 hours. I

i (2) Each CTLS is to be inspected visually in darkness to ensure
that the whole of the area, shown in the appropriate figures as j

coated with phosphor, is emitting light. The area appearing i

brightest and the area appearing dimmest to the eye are to be-

noted. j

i
i

i

!
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11. b. (3) The GTLS is to be mounted with the brightest area immediately -*

behind a sharp edged aperture which for tubular lights is to be
ia slit 0.6 mm by 2.5 mm (approx), and for all other types is to be

a circle 1.4 mm diameter (approx) (see note). When viewed from the
front the whole of the aperture is to appear illuminated.
Luminance of the aperture is to be measured by comparison with a
calibrated light source of the same colour. Geometry of the
measurement is to be such that the angle subtended by the
sensing element at the source does not exceed 10 degrees. The
luminance is to be not less than that specified. .

Note: When measuring very small GTLSs eg Type CW, it may be necessary to -

reduce this diameter to 1.0 mm (approx).

(4) The CTLS is to be mounted with the dimmest area behind the same
aperture, and the luminance measured as before. If the luminance
is not less than 90 per cent of that specified the GTIS is to be~

accepted. If the luminance is less than 75 per cent of that
specified the CTLS is to be rejected. -

'

(5) If on test (4) the luminance is between 90 and 75 per cent of the
specified luminance the CTLS is to be inspected thoroughly to I

'

determine the area below the 90 per cent level, if this area is
*

more than 10 per cent of the total luminous area, the OTLS is to
be rejected.

E
c. Colour. n

The CTLS as indicated in group 1 of Table B shall be subjected to tests
to demonstrate that the colour of the light emitted by the lamps fall ,

within the limits given in clause 7f. For this any technique approved by the j
Quality Assurance Authority may be used.

t

d. Purity. ,
t
fA certificate of purity for the gas is to be submitted to the

Qualification Approval Authority at the time that Qualification Approval ;

for the CTLS is sought.
-

e. Vibration. ;
a
'

*
(1) TVo samples from the groups 2, 3 and 4 (Table B) shall be

selected at random and fixed to a suitable metal plate for *

attachment to a vertical thrust vibrator. The CTLSs are fixed
into suitable grooves in the plate using silicon rubber cement.

(2) The amplitude of vibration shall be measured on the plate. The
vibration need be applied in one plane only.

(3) The GTLS shall be subjected to three complete test cycles in the
range of 25 to 500 .4z at Sg. The Test shall be conducted by
sweeping through all the frequencies in the range at a uniform
rate from the minimum to the maximma frequency and retum to
minimum frequency in 10 minutes or longer. In addition the
tester shall dwell for 30 minutes at each resonance frequency
found.

(4) Af ter the vibration period the luminance of each light sball be
measured. The deterioration is not to have exceeded to per cent
of the original value.

10
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1 11. f. External pressure test..

.

(1) An external pressure test is to be performed on three of the
remaining GTLSs of each Group (2, 3 and 4).

I

(2) The GTIJs shall be put into a test chamber and exposed to 0.25 and
2.0 bars for four periods of 15 minutes each, the pressure being
returned to atmosphere between each period. The test shall beconducted in air.

(3) After the pressure test the luminance of each light shall be
measured. The deteriorationis not to have exceeded 5 per cent of,

I the original value.
g. Thermal cycling.

'

4

(1) Three rapid thermal cycles are to be performed on the GTLSs used
; for the pressure test.
,

(2) The GTLS shall be heated in air to + 80 C within 5 migutes, kept
at this temperature for one hour, then cooled to - 30 C within '

15 minutes and kept at this temperature for one hour.
i

!(3) After the thermal cycling the luminance of each light shall be
measured. The deterioration is not to have exceeded 5 per cent ofthe original value.

h. Life.

(1) The G1LSs from Group 1 together with three samples from the
vibration tests and three samples from the thermal cycling tests
shall be mounted behind apertures, or mounted in a suitable jig to
align with an aperture for the measurement of luminance.

(2) The luminance is to be measured after mounting and remeasured after
three and six months storage at a temperature and pressure within
the limits detailed in para 10d (b).

(3) The rate of decay of luminance is to be not greater than that
.

specified in clause 7d and figure 1.

(4) Limited Qualification Approval may be granted pending the results
of these decay measurements. j

- '
12. PRODUCTION INSPECTION

a. (1) The provisions of Def Stan 05 - 30 (as applicable) are to apply,
Batching is to be agreed between the manufacturer and the Quality i

iAssurance Authority.

(2) Measurements are to be at Standard atmospheric conditions in
~

accordance with BS 2011. (See clause 10d (2) of this Standard),
,

b. The following tests are to be applied in the order specified
(1) Visual (see clause lla)
(2) Luminance (see clause 11b and Note below)(3) Colour (see clause lic)

Note:
At the discretion of the user or the Quality Assurance Authority
this requirement can be waived or confined to samples takenfrom the production batch.

11
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. LOCTITE CORPORATION g,5 Mg gD ggISSUED'-

EMERGENCY PHONE: (203) 278-1280 TELEX: 275207

MATERIAL SAFETY DATA SHEET Pags 1 of 3
,

i

I. PRODUCT IDENTIFICATION

Product Names Black Max (TM) Black Tough Adhesive
! acrylatePh$$u!!"Tpe

Lb-863BFormulaNE.:
II. COMPOSITION

Ingredients CAS No. I

Eth 1 cyanoacrylate 7085-85-0 85-90
Eth lene copolymer rubber 54545-50-5 7-12

i

CAR ON BLACK 1333-86-4 1-3
1

PHTHALIC ANHYDRIDE * 85-44-9 0.1-1

HYDROQUINCHE 123-31-9 0.1-0.5

* This component is listed as a SARA Section 313 Toxic Chemical.
1

III. CHEMICAL AND PHYSICAL PROPERTIES

Va or Pressure: Less than 0.2mm

$ $b $$ IE' Vater: PS$ymer$$edbywater

j
$ O

(ASTMDg36h{cCompoundNot available
#

okEkhN=$) Doesnotsop$v
iNot availabl

!

! :
hopearance: Viscous black liquid
OBor: Sharp, Irritating

|

I IV. FLAMMABILITY AND EXPLOSIVE PROPERTIES

Flash Point: 150 - 200*F Method: Tag Closed Cup
Estimated NFPA Codes

Health Hazards 2
Fire ards 2

H 2
tI azardsReac

Es!!**I
" "''''unll*Eli.:

HeakhHazards 2
Flammab:.lity Hazards 2 i

Reactivi.tv Hazard: 2 j

Persona.. Protection: See Section X. |

'

Explosivo Lia:
2$fvo|use|:na.ts:kh5 16NZ hNaf$c*a dNde
ecossended
Extinguishing Agents: Carbon dioxide, foam, dry chemical

Hazardous Procucts Formed
,

by Fi e or Thermal Decomp Irritating organic vapors
Unhsua Fire or
Explo ion Hazards: None

Compressed Gases: None
Pressure at Room Temp.: Does not apply

I
V. SPILL OR LEAK AND DISPOSAL PROCEDURES

Stepstobetakekincase Flyodwighwatertogolymerizecompletely. Solidof spill or lea "' ' '

Rekossendedmethods g p olymegizgion y g g ner go disposals
anhydr,0$bl$stedbyEPAashazardousvaste.

VI. STORAGE AND HANDLING PROCEDURES

Avokebelow75*Ftomaximizeshelflife. Avoid breathingStoStar
Hand $k$g:: d contact with skin and eyes.

| vapor.
.

VII. SHIPPING REGULATIONS
| ted (Less than or = 1 pint);

restrig$Iu$dfGrk!fe!! din| Type or Class DOT: Not
tN1! DOTrenulationsapplykallons)con 110

n U.S.IATA: Unrestricted :.nt)-
flessthanor=1ghanProper Shipping Name DOT: Not restricte

$o.s$fM!r!t 10bhst$b$e'iiqu$d,C 1

E-1
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* LOCTITE CORPORATION 705 NORTH NOUNTAIN ROAD ISSUED 2/28/91* -.

NEWINGTON, PHONE:CONNECTICUT 06111 21:23:40
ENERGENCY (203) 278 1280 TELEX: 275207;

), NATERIAL SAFETY DATA SHEET Pags 2 of 3

: Product Names Black Nax(TN) Black Tough Adhesive |

| Ites No.: 38061

j 'VII. SHIPPING REGULATIONS (continued)

IATA: Un s!rk tok Dbf egufa!knilhhfh"knU.S.
| Identification Numbe :

NONk ID8027(NAk6h3 Domestica!hnly) >160sA As
,

VIII. REACTIVITY DATA

H"NI:ity:5:la' 11 li "' "ggle
Stabi Sr

"' ""'! ":
Ikc$mpatabk$$$y { i g g ntact with water, alcohols,

! IX. ENERGENCY TREATNENT PROCEDURES |

| Ingestion: Sge,gupgge g ag g g emergency procedures,
i Inhalation: Rearfe to fresh air. Treat symptomatically.

*
a t i

i
! X. PERSONAL PROTECTION
1

!E$n! P$ *e[hkNft glove!!$f$ amended.*
Do not use !

i

Ventilation: Pos$$vh"NN*draftexhaustventilationshouldbe
g ided to maintain vapor concentration belov

XI. HEALTH HAZARD DATA

Toxicity: Bonds skin ranidiv and strongly.

!skkaatNg${akLD0noe $an2000$h$g.rrgtant.Skin and o
* *

de n

P{k"kxpofu!Eima g Routes of Entry:
None known

Vaporisirritatingtoedesandaucousmembraneso
above TLV. Prolonged an repeatedoverexgoduceto" " " ~Skesymp[o$sfn!ensk!Ihein$$hIk$"$s"

Existing Conditions
Aggravated by Exposures None known

'"*"fil!af:Ji"*" tW ii%
2ggeTVA. cyanoac late None Noneg;

Y5'agfa3TWA N$kaCAR 50$ Lack 5 g m3 TVA
VA ePHTRALI ANHYDRIDE {gp g ggp

2 ag'm3 TVA None/NYDROQUINONE 2 ag/m TWA

Literature Referenced Carcinogen
Ingredients Target Organ and Other Health Effects NTP IARC OSHA

'

LUN NO NO NO

;. cyanoacIylatetLi8 t* r"' "66"n$ Bu* X8 nh X8
Et

|1""ICANfYDRIDEH IRR NO NO NO

....__.____.____.___ ______________________________. _____..._________/ANo Data NO N NOHYDR 0 QUIN 0NE _____....

Abbreviations
N/A Not Applicable IRR Irritant
LUN Lung

XII. PREPARATION INFORNATION

I!$N* #' $ Sh CkNI t Environmental Health & SafetR

hanuar$7N[$80
* * I "'

$N
ke$$ 3* Phone:$

y 23, 1991 Revision: 0014vision Date:

E-2
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LOCTITE CORPORATION gy Ng{ gD ISSUED gg
EMERGENCY PHONE: (203) 278-1280 TELEX: 275307 i.

MATERIAL SAFETY DATA SHEET Page 3 of 3 |a

Product Names Black Nax(TN) Black Tough Adhesive |
Ites No.: 38061 ;

Supplement

INFO MATION FOR FIRST AID AND CASUALTY ON TREATMENT FOR ADHESION OF -

BUNAN SKIM TO ITSELF IF CAUSED BY CYANOACRYLATE ADHESIVES

fast setting and strong adhesive. It

Cyanoacrylateadhesiveisaver".ninseconds.ledbstb[ passivebonds human tissue including skl Experienes has shown
hand , non-thatac$identsouetocyanoatey.!tesa[!ictypesokacc6entsaresur ica first aid. Treatment o spec

giv$nbelow.
SKIN ADHESION
First i ese the bonded surfaces in varm soapy water. Peel or roll

thesur!!!as$$artwiththeaidofabhuntedethenremoveadhesivenromth$skinwithSaculaoraoap and wa-e.g. a s
teaspoon hand 3ter. Do not try to pull surfaces apart with a direct opposirg action.
EYELID TO EYELID OR EYEBALL ADHESION

!'pIS II ; $ k"$ahs$" There v$l$ be n}o
therorbondedtotgeeyebaIn the event c. hat gelids are stuck to

5 pen N!ESUk dr!her a$t5onDonottrytoopenfheeyesbymanipulation.residual damage.
ADHESIVE N THE EYEBALL
C an acrv sto introduced into the yes will attach itself to the
e rop 4 n and will disassociate rom it over intermittent periods,

al..y covering several hours his will cause eriods of weepingg
ev$aranceisachieved.Duringtheceriodofc;. tamination

s;.on may be experienced tenether with a 1 rymatory eIfect. I$$
an t is ;.aportant to understand tHe cause and res ze that !

disassociation w;.11 normally occur within a matter o hours, even with
gross contaminat;.on.
N UTE

lies are accidentally stuck together ap ly lots of warm water toI
,

ta11eandenkourahe$a.ausvettinga,nd ressurefro$a$e5alasideli || tesoSth. Pee or ol : ps apart. Do no try to pul t 1ps |
|

lifc:s'a:a'idhef::'gfgetin.thea:!P"S:It":'[II'11ttIk:*!h::f':la12ithdigoctogosin
;

preventingestionoftheguspwhenitdetaches,.positionthepatientto 2 days. In case a lun forms in the south o

| BURNS
ive off heat on solidification. In rare cases a largeCyanoak[lates$seintemperatureenoughtocauseaburn.'

dr w incre

re easego ld be tregted noragrgr ghe lump of cyanoscrylate isBu as
rom t a t ssue as a ove

SURG RY.

Itgouldneverbenecgsarytousesuchadrasticmethodtoseparateacc ntal y bonded sk|

d

|

I
i
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LOCTITE CORPORATION gg Ngg gD ISSUED 4g
EMERGENCY PHONE: (203) 378-1280 TELEX: 27h207,,

MATERIAL SAFETY DATA SHEET Page 1 of 3,

I

i I. PRODUCT IDENTIFICATION
! Product Name: Ingruv(TN) Optically Clear UV Adhesive |

hh$$u$aNo.:'' pe: UVChringAdhesive
Formu FMD-21B |

II. COMPOSITION

{ Ingredients CAS No. I

{ Polgethanemethacrylate
' H"$roxyalkylmethacrylate 868-77-9 15-20

methacrylate 75662-22-5 20-25Hl.ghrboilin 2
182 , 3 5 g35E d 18'ia$8! ***: 7

meth ste 2549-53-3 3-5
Algkk$t$gc

j

9khi-3 k"$
*

Photo stor
.

* This component is listed as a SARA Section 313 Toxic Chemical.|
3 III. CHEMICAL AND PHYSICAL PROPERTIES

75*FLess th g* as at|
X$borPresgure:IK'vatar !!!,M'
Va

p;'{$
*~

.

Vo!SfnfeOrganicCompound Mohe!fia 3h0*F !
'

BS P
ati ;

54.5% <

(ASTMD{36pg
kkha =$) abl

1cabfe
Not ava;

ph: Not Apo .

ADoearance: Ontical|.y clear
05br Sharp, :.rritating

IV. FLAMMABILITY AND EXPLOSIVE PROPERTIES

!$a!e fiFPACode
Hea$thHazards 2

1FireHagard
f>oesnotapplye c a

!gaIthHggard:'Ishilid'l
2 i

'

.'""fS: .t

Exp$o!$ LaNN ' ** *

Acr)ylic acidq2 by vo|.use :.n air) Lower 2.01 Act 11c acid8.02g g o g e in air) Upper
Extinnuishing Aments: Carbon dioxide, foam, dry chemical

Hszarp5usPrgaucEsFormedDecomp Irritating organic vapors.g F ge,g ras

Ex$$sio None
P!!sN*ggazards:at E a' Temp.:N!notapply .

V. SPILL OR LEAK AND DISPOSAL PROCEDURES

of!pI$1$r$haS: gg
***

gng gsgt giggyv

# *" ' * *

Reho$$endedmethods Incinerate following EPA and local regulations.o sposal:
VI. STORAGE AND HANDLING PROCEDURES

hNNcawayharom!t
Keekdprolongedbes.Avoidreathing okrc, longed skin contact.Handling:
Avo vapors.

VII. SHIPPING REGULATIONS

Type or Class DQT: Un g p ($cted

W 48 %f$($FlGl*4 E-4



ISSUED~

' LOCTITE CORPORATION go MgggD g
EMERGENCY PHONE: (303) 278 1380 TELEX: 375207

MATERIAL SAFETY DATA SHEET Page 2 of 3'

Product Name: Impruv(TM) Optically Clear UV Adhesive
Ites No.: 34931

VII. SHIPPING REGULATIONS (continued)

$![f nun r:
DOT: None
IATA: None

VIII. REACTIVITY DATA
Stability: Stable
Hasardous Polymerization: Will Not Occur
Hazardous Deconcosition
Products (non-thermal): None

Incompatability: None

IX. EMERCENCY TREATMENT PROCEDURES

bbta$nmedYeala! fen!!ohsymptomspersist,
* * ''

** '
r. I obtainRe g toInhalation:

F$ushwithwater.Skin Contact: Flush at least 15 minutes with water. Obtain medi-Eye Contact:
cal attention.

X. PERSONAL PROTECTION

Eyes: Safety alasses or goggles sandatory.
Ru g 5r plastic g ves recommended.n vapor concentration belovSkinVentglations ent to main

XI. HEALTH HAZARD DATA
Eye irritant. Possible skin irritant.Toxicity: Estimated oral LD greater than 5000 mg/kEstimatedDersalLD50greaterthan2000kg./kg.

Primary Routes of Entry: Not Available
Signs and Symptoms
or Exposures g g u g g g s on prolonged contact in sen.
Existing Conditions
Aggravated by Exposures None known

Exoosure Limits ACGIH OSHA OTHER

Inkredients (TLV) (TLV)

Polyurethane methacrylate
resin None None None
droxyalkyl methacrylate None None 3 ppa ceiling

H".gh{r boiling methacrylateH1 None None None

0 p TWA skin 2 $30)agfa3 skinACiRfLI$ $D 5. hag /m3
a TVA

iM ::iWHl'i: Hat: net: ignePa

Photofnitiator None None Nons

Literature Referenced Carcinogen

Ingredients Target Orgas and other Health Effects NTP IARC OSHA

Polyurethane methacrylate
resin No Dat's NO NO NO

H"droxyalkyl methacrylate No Data NO NO NO

Hl.g er boiling methacrylate No ta NO NO NO
NO NO NOA:.R 1 sethacrylate No a

ACR LIC ACID IRR P NO N/A NO
Alkyl methacrylate No Data NO NO NO

Substituted silane No Data NO NO NO

Photoinitiator No hta NO NO NO

...............................................................................
Abbreviations
N/A Not Apolicable IRR Irritant |

i

REP Reprochctive

f
XII. PREPARATION INFORMATION

b$ h $akt Environmental Health & SafetI!$e LoctiteCorp.,765N.Nt.Rd,Newington,CT06{l1company:
E-5



LOCTITE CORPORATION g M0g gg0D ISSUED''

EMERGENCY PHONE: (203) 278-1280 TELEX: 275207

MATERIAL SAFETY DATA SHEET Pag 2 3 of 3
'

Product Names Impruv(TM) Optically Clear UV Adhesive
Ites No.: 34931

XII. PREPARATION INFORMATION (continued)
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TEST NAME: bil SL=A Mb METHOD: Ft rus 0 uu "/t.tsL+. Iuhe !
i > j

SIGHT IDENT #: F: b-h LOR-DollF S-loo-det./R..
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! SIGHT TYPE /CONFIG: brah Bu M COND: kJ" ab< 3h LH.
; e -

Ms
! OBJECTIVES: Ft S e p- h aress OTHER: L ouce EAale- 116 e. FmI A.c.

~

'
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1
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!
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!
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)

|
.

!
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DATE: bO'S!'S| PAGE !

! T'.%sTEST NAME: 0 k e w re al Ic e M ,e 44 METHOD: ' T i....c. 2.t u
,

6000 Low- cot,h R: S-\oo ec7lR.SIGHT IDENT #: F:

cach !BAQ bd 1~ d e A b . e4 '7CSIGHT TYPE /CONFIG: COND:

c ~61 ( b A L r < ir 15
'

T..,t -u-
OBJECTIVES: W .- ..~.a A hm. es OTHER:
*****************************************************************

hs [ Fa i -O -e*vu'O C ra e e-L1 L

LL m AM 3o -.s 'P9

O.3 M;L nu at 3G o.m ~P

VD % S c. use w 3
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TD; b-erk Free alp 3 t>

'
. -i w
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4 aa ,,. 34 "d. . . . .
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L,,a - s..J M. m. m ?
Ocu-- Rt - Aw u<w M
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| TEST NAME: MMD kM METHOD: L dmp e ab 0 wre.4=_

SIGHT IDENT #: F: On- 7AC X 0I-005 /F ' R: b - 160 - 00 E
I I

SIGHT TYPE /CONFIG: becb bdd COND: L b %* mwM ewerelt.
,

swek
'
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i

l OBJECTIVES: 4 b'd cath lo bawnal OTHER:
| ********************be**********'*********************************

< - bec.- oh 1 se.b.h tvu.c. m d i Mht4 w e~
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|
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