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November 13, 1996

SafeNight Technology, Inc.
ATTN: Scott N. Markwell
2121 Electric Road SW
Roanoke, Virginia 24018

Dear Mr. Markwell:

This refers to your July 28, 1994, request for a device review and exempt
distribution license, and NRC Registratiocn Certificate NR-1005-D-101-E which
was issued to SafeNight Technology, Inc. on August 5, 1996. After the
issuance of the registration certificate, you were notified by telephone that
additional information, in the form of a copy of your possession and use
license, was reguired in order to complete our review of your licensing
request and to issue an exempt distribution Ticense.

As you indicated during our recent discussion, you have not yet determined a
location from which distribution will be performed and, therefore, have not
yet applied for a possession and use license. As | explained, since we have
not received, as of the date of this letter, the information necessary to
issue a distribution 1icense, NRC must consider your application as having
been abandoned by you and have voided your licensing action.

Note that should you decide tu submit th2 necessary additional information
within 1 year of the date of this notice, and provided there are no changes to
your request, an additional fee will not be required. If you do decide to
resubmit, vou should reference your earlier submissions, note the fact that
you included an application foe with your earlier submission, and reference
Mail Control No. 021654,

If you have any questions concerning this action, please contact me at (301)

415-7843.
Sincerely,
Original signed bys
DISTRIBUTION:
Docket File Susan L. Greene
IMAB r/f Medical, Academic, and Commercial
SBaggett Use Safety Branch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards

Docket No. 030-33624

DOCUMENT NAME: G:\SAFENITE.SLG C=COPY E=COVER/ENCLOSURE  N=NO COPY
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MEMORANDUM TO:

FROM:

SUBJECT:

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20655-0001

August 7, 1996

Susan Greene, License Reviewer

Commercial Section

Medical, Academic, and Commercial
Use Safety Branch

Michele L. Burgess, Mechanical Engineer 77/ /,
Sealed Source Safety Section
Medical, Academic, and Cemmercial

Use Safety Branch

SSD TECHNICAL ASSISTANCE REQUEST:
SAFENIGHT TECHNOLOGY, INC. (FORMERLY SLEEPSAFE CORP.)
CONTROL NO. - 021654

In response to your request dated August 4, 1994, for the need of a SSD review
associated with Safenight Technology, Inc. (Formerly Sleepsafe Corp.) license
application, we have completed the SSD review. Please find enciosed a copy of
registration certificate NR-1005-D-101-E.

If you have any questions, please contact me at 415-5868 or Mr. Dougias
Broaddus at 415-5847.

Attachment:

As stated

cc: SKimberley, LFDCB
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION QF DEVICE

NO.: NR-1005-D 101-E DATE: August 5, 1996 PAGE 1 OF 2

DEVICE TYPE: Smoke Detector

MODEL ;: SN Series, PL Series

Americium 241

LEAK TEST FREQUENCY: Not Required

SafeNight Technology Inc.

2121 Electric Road
Roanoke, Virginia 24018

NRD Model A001
Amersham Model AMM1001H

MAXIMUM ACTIVITY:

1.0 microcurie (37 kBq)

PRINCIPAL USE: (P) Ion Generators, Smoke Detectors

CUSTOM DEVICE:

YES ___X  NO



REGISTRY OF RADIOCACTIVE SEALED SQURCES AND DEVICES
SAFETY EVALUATION C7 DEVICE

NO.: NR-1005-D-101-E DATE: August 5, 1996 PAGE 2 OF 2
DESCRIPTION:

The SN Series and PL Series are different marketing names for the
same smoke detectors. All models in both series are identical in
construction to the base model, SN-100, with the exception of
differences in electronic comgmnents. All models in both series
incorporate the same ionization chamber. All models are battery
powered and can be interconnected with radio signals so that when
one detector alarms, then all connected detectors will alarm. The
source holder is crimped into a source cup which is recessed into a
polypropylene lower chamber. The lower chamber is fastened to the
printed circuit board (PCB) by means of a screw passing through the
PCB and anchored at the bottom of the source cup. The cover of the
ionization chamber is snapped around the lower chamber and screwed
and soldered to provide enclosure of the source cup. The detector
housing is about 5.75 inches (14.4 cencimeters) in diameter with a
height of about 1.5 inches (3.8 centimeters).

REFERENCES :

The following supporting documents for the smoke detector SN Series
and PL Series are hereby incorporated by reference and are made
part of this registry document:

SafeNight Technology Inc.'s application dated December 28,
1995, with enclosures thereto.

SafeNight Technology Inc.'s letters dated May 21, 1996,
February 8, 1996, and January 31, 1996, with enclosures
thereto.
SafeNight Technology Inc.’s facsimiles dated August 2, 1996,
and June 24, 1996.

1SSUING AGENCY:

U.S. Nuclear Regulatory Commission

Date:_August 5, 1996 Reviewer: / ({

Douglas A. Broaddus
o

-~

>

Date:_August S5, 1956 Concurrence: / i

Steven L. Baggett



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 206850001
May 28, 1996

MEMORANDUM T0: Susan Greene, License Reviewer
Commercial Section
Medical, Academic, and Commercial
Use Safety Branch

FROM: Michele L. Burgess, Mechanical Engineer ” ~
Sealed Source Safety Section
Medical, Academic, and Commercial
Use Safety Branch

SUBJECT: SSD TECHNICAL ASSISTANCE RFQUEST:
SAFENIGHT TECHNOLOGY, INC. (FORMERLY SLEEPSAFE CORP.)
CONTROL NO. - 021654

This is regarding your technicai assistance request dated August 4, 1994,
Please note that Sleepsafe Corporation has changed its name to SafeNight
Technology, Inc. In addition, please be aware that SafeNight Technology
resubmitted its application in its entirety on December 28, 1995. Contained
in the resubmission package was material designated as an “Application for
Exempt Distribution License". We are forwarding this material to you for your
action.

If you have any questions, please contact me at 415-5868 or Mr. Douglas
Broaddus at 415-5847.

Attachment: As stated
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20656-0001

Oq"'.

November 7, 1995

$raak

Mr. Scott N. Markwell
SafeNight Technology Inc.
2121 Electric Road SW
Roanoke, VA 24018

Dear Mr. Markwell:

This letter is in respons= to our telephone conversation on Novembar 6, 1995,
in which you stated that SafeNight intends to resubmit its request for
registration of the Model SN Series and PL Series smoke detectors in its
entirety, without reference to previously submitted materials, in an effort to
better address the range of detectors SafeNight proposes to distribute. In
addition, you intend to completely revise your QA/QC procedures to address the
testing commitments for design conformity. This will include providing
details regarding any manufacturing or testing procedures that SafeNight will
require its contractors or manufacturers .o perform and the auditing plans
that SafeNight will establish to ensure that those procedures are
satisfactorily executed.

Please be aware that SafeNight will be considered the responsible entity to
the NRC in all cases, regardless of any agreements that SafeNight may have
with its contractors or manufacturers.

Please provide the complete resubmittal within forty-five (45) days of the
date of this letter. If we do not receive the resubmittal within forty-five
(45) days we will have considered your application as having been abandoned by
you. This is without prejudice to the resubmission of a complete application.

If you have any questions, please contact me at (301) 415-5868 or Mr. Steven
Baggett at (301) 415-7273.

Sincerely,

Michele L. Burgess, Mechanical Engineer
Sealed Source Safety Section
Source Containment and
Devices Branch
Division of Industrial ad
Medical Nuclear Safety
Office of Nuclear Material Safety
and Safeguards

cc: SKimberly, LFDCB
CB.,le, IMAB
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R1201021 LICENSING TRACKING SYSTEM DATE : 940802

PAGE 1
LTS WORKSHEET
DOCKET NO - 03033624  LICENSE NO - status: Y
MAIL CONTROL 021654  RECEIPT DATE - 940802 ACTION TYPE: 2
DUE DATE - 941031
FED. GOVT N INST  CODE 23827 LICENSE REGION 0
ISSUE DATE. ORIGINAL DATE. __ EXPIRATION DATE-
NAME = A DECOM FIN ASSUR REQD
- a$ﬂ ght TeehnologsTnce, SuBM:
DEPT/BUREAU. B CONT PLAN REQD _ APPRY.
BUILDING o ,
STREET 2121 ELECTR:C RoAD S WU
CITY ROANOKE STATE: VA ZIP 24018
CONTACT PERSON SCOTT N MARKWELL, PRESIDENT PHONE :(’K; 3 ]‘”13'{2-5’73&
PRIMARY PGM CODE = 03255 SECONDARY PGM CODE;- o
INSPECTION REGION 2 PRIORITY CODE: _ INSPECTION CATEGORY:

RADIATION SAFETY OFFICER:
STATES WHERE USE IS AUTHORIZED:

ALL LISTED STATES
SAME AS STATE IN ADDRESS

LI I I

WO

ALL STATES
NON-AGREEMENT STATES
AUTHORIZED STATES. {USE ONLY IF ABOVE IS ZERO)
REFORTING IDENTIFICATION SYMBOL:
APPROVAL FOR: REDISTRIBUTION: STORAGE ONLY
TEMPORARY Joeagg}if; INCINERATION:

FXEMPTIGNS (1) {2)




MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

MATERIAL TYPE
MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY
OTHER

POSSESSION LIMIT INFORMATION
FORM CODE -

AGGREGATE

UNIT
¥ LOURCES

FORM CODE:

AGGREGATE

UNIT
# SOURCES:
FORM CODE -

AGGREGATE

UNIT
% SOURCES:

FORM CCDE:

AGGREGATE

~UNIT:

¥ SOURCES:
FORM CODE :

AGGREGATE

UNIT
# SOURCES:
FORM CODE:

AGGREGATE

FORM CODE -

UNIT
% SOURCES:

AGGREGATE

UNIT:
¥ SOURCES:

CODE :

CODE :

CODE :

CODE .

CODE :

CODE :

CODE :

PAGE :



INDIVIDUAL USERS

BUILDING.

AUTHORIZATION

ADDRESS WHtRE MATER' AL IS USED OR POSSESSED




DECOMMISSIONING FINANCIAL ASSURANCE INFORMATION

- - - -

DOCKET: 03033624 LIC NAME = SLEEPSAFE CORPORATION
IR ST S S S E S S I SIS SIS IS SIS S ES SIS S S S SIS ESSS SIS ESCTTESEISSSSSTSSSTITSSSSsSTIsssss===
PARTY ISSUING MECHANISM ASSUR TYPE - _  (C=CERT D=DFP)
NAME MECH TYPE
ADDR 1 MECH AMOUNT -
ADDR2 APPROVED? _ DATE
cItY - EXPIRES ? ~ DATE.
STATE: 219
PARTY ISSUING MECHANISM: ASSUR TYPE - _  (C=CERT D=DFP)
NAME N MECH TYPE =
ADDR1 — MECH AMOUNT
ADDR2 - APPROVED? : o
cItY - EXPIRES ? ~ DATE:
STaTe. — 2v7¢
PARTY ISSUING MECHANISM. ASSUR TYPE - _  {C=CERT D=DFFP)
NAME - MECH TYPE ~
ADDR1 MECH AMOUNT
ADDR2 APPROVED? :
CITY o EXPIRES ? _ DATE
STATE. — ZIP B
PARTY ISSUING MECHANISM: ASSUR TYPE = (C=CERT D=DFP)
NAME MECH TYPE -
ADDR1 - o MECH AMOUNT -
ADDR2 APPROVED? N
cITY | — o EXPIRSS ? ~ DATE
STATE: — 2190
PARTY ISSUING MECHANISM: ASSUR TYPE - _  (C=CERT D=DFP)
NAME MECH TYPE =
ADDR1 MECH AMOUNT -
ADDR2 — APPROVED? et
CITY EXPIRES ? ~ DATE:-
SIATE: — 2197
PARTY ISSUING MECHANISM ASSUR TYPE - (C=CERT D=DFP)
NAME MECH TYPE -~
ADDR1 MECH AMGUNT _
ADDR2: APPROVED? = -
CITY - EXPIRES ? ~ DATE
STATE. 79—
PARTY ISSUING MECHANISM- ASSUR TYPE . _  (C=CERT D=DFP)
NAME MECH TYPE -
ADDR 1 MECH AMOUNT -
ADDR2 - APPROVED? e
CITY e EXPIRES ? ~ DATE:
STATE: —— Z1IP ==

-




LICENSE DATA, CONTINUED PAGE. 5
R s T P S R S R RS T T - P F 2 F > " T F S T S F P S S S S S S T S S S S B N - F 5
DCCKET NO. 03033624 LICENSE NUMBER:
NAME - SLEEPSAFE CORPORATION
MEDICAL QUALITY MANAGEMENT PROGRAM REQUIRED N RECEIVED: _ APPROVED
DECOMMISSICNING FINANCIAL ASSURANCE REQUIRED: _ SUBMITTED
CANTINGENCY PLAN REQUIRED: _ APPROVED:
DECAY-IN-STORAGE APPROVED: N hOLDING FOR < 10 HALF-LTVES APPROVED:

T 1/2 > 65 DAYS, ISOTCPE(S):

INTERIM STORAGE UP TO 1888: N

I SIS S SIS TS SIS SIS SIS IS SIS SS ST SSCSSISISSSESSLTSEISSSSSIZSZZIESESSSSISSSTSITISSIZT=SzIsSz=z====S
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All alarm together When any
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SafeNight™ Smoke Detec

Conventional battery-powered smoke detectors are obsolete

All alarm together when any

it

Conventional battery-powered smoke alarms, even when functioning
perfectly, simply cannot deliver the protection families need.

SafeNight Smoke Detectors.

All alarm when any one senses smoke.
SafeNight Smoke j .

Delectors offer protection

for your famnly no other

battery-powered smoke

detector can match.

. Though each unit is a

wireless, battery-powered

smoke detector, when one -

alarms, all alarm. Working together through an
advanced system of radio transmittees and receiv-
ers, SafeNight provides the maximum warning of
fire and thé most reaction time for your family.

A new generation of technology.’
4 new level of protection.

The key is in a revolution-
ary computer chip and
patented Repeating Slgml
Alert(RSA) that recognizes
thé presence of smoke and
initiates radio signals,
causing all other alarms in the network to sound

Although SafeNight Smoke Detectors are a bold
leap forward in terms of electronic sophistication,
they are easy to use. In fact, one button on any
unit can test or silence the entire network.

L



rs. When Minutes Count.

SafeNight All-Alarm Smoke Detectors deliver unsurpassed protection.

1. The SafeNight smoke alarm 3. Time is still precious, but
located in the basement this family has up to 400%
sounds in response to a fire, more time to escape the fire
As family members sleep and smoke than conventional
upstairs, the basement alarm o battery-powered alarms allow.
sends radio signals to other
SafeN ght detectors

}
2. Quickly, ali other SafeNight 4. The family exits quickly to

I alarms that are part of the the safety and comfort of a
local network receive the radio neighbor's home

i sign d"nuutgr" sound, 0

¢ awakening the family.

This family is safe because of the superior protection
provided by SafeNight All-Alarm Smoke Detectors.

When minutes count. The advantages of a hard-wired alum nystom

Earlier warning means better protection. : Without the expense. ;
SafeNight's all-alarm ' Since 1989, virtually all new

protection is a concept that ' % construction codes have’

has been enthusiastically required wired interconnected

endorsed by fire and safety . " smoke alarm systems so all

experts as well as insurance ' detectors sound when there is a fire. It s an idea

professionals. that saves lives. Yet the vast majority of owners of
Contrasted with conven- ‘ homes built prior to this regulation have not
tional battery - operated smoke detectors, our installed these systems because of the expense of
~ all-alarm feature could allow up to four times wiring. In fact, win‘ng a system into ‘an existing
more warning time to react to a fire...time that home can cost thousands of dollars.
can be used to save lives and property. SafeNight Smoke Detectors make the superior
' protection of interconnected alarms affordable.




When Minutes Count.

SafeNight smoke detectors undergo rigorous Ul smoke detector testing and meet
the highest manufacturing quality standards.

Test/Sllence Control Buttons - Low Power Usage Circuitry - High
Repeating Signal In the event of a false alarm technology circuitry that uses very
Alert (RSA) - i (ortesting), one button on any little power. A single 9-voit battery
A patented commiw unit can silence and control the provides power far longer than for
nications protocol gntire network. : co‘nventional radio products.
that ensures the ‘
best possible radio
signal reliability. 3w - e— G Smoke Sensing

‘ . ‘ Chamber -

A proven, high
performance
smoke sensing

Computer Chip - device,

A 44-pin custom

integrated circuit

incorporating C-Mos . A ; '

circuitry and thou- o ! Bt | | Piezoelectric Horn -

sands of transistors. | . B 2N High quality, loud
g warning horn.

LED Light -
Indicates which detector
originates the alarm,

ABS Housing .
An attractive, heavy
duty housing.

intelligent Command Controller -

A custom manchester encoder/decoder design
allows each SafeNight detector to control all
others in your system.

T?ammlttor/unn Sensitive Receilver -
Detectors communicate through a very reliable
multiplexed radio communication network.




APPLICATION FOR DEVICE REVIEW
APPLICATION FOR EXEMPT DISTRIBUTION LICENSE

QUALITY CONTROL PROGRAM

RE-Submitted by

SafeNight Technology Inc.
(formerly Sleepsafe Corp.)
2121 Electzic Road
Roanoke, VA 24015

Scott Markwell, !'resident
(540)-989-5738
(540)-989-5248 .FAX
12/29/95%




APPLICATION FOR DEVICE REVIEW

Submitted by

SafeNight Technology Inc.
(formerly Sleepsafe Corp.)
2121 Electric Road
Roanoke, VA 24018

Scott Markwell, President
(540)-989-5738
(540)-989-5248 FAX
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3.1) SUMMARY DATA

3.3.1 Date

The date of the original application was July 28, 19%4

3.1.2 Applicant

SafeNight Technology Inc.
(formerly Sleepsafe Corporation)
2121 Electric Road

Roanoke, Virginia 24018

Centact: Scott Markwell, President
540-989-5738

SafeNight Technology Inc¢. is the distributor of the

device. It owns the design and will contract with a
contract manufacturer to produce the device.

3.1.3 Device Type

The device type used by industry is a smoke alarm or smoke
detector.

3.1.4 Model

The smoke detector consists of series designated as the
Model SN, PL, RS, MA, AM, MN, CT, JS, TS, DS, KT, HM
series.

SN-100. The base model.

SN-500. A/C model. No significant changes affecting the
integrity of the chamber from the SN-100.

PL, RS, MA, AM, MN, CT, JS, TS, D8, KT, HM - 100,
Redistribution or different marketing models of
the SN-100

PL, RS, MA, AM, MN, CT, JS, T8, DS, KT, HM - 500.
Redistribution or different marketing models of
the SN-500

3.1.5 Other Companies Involved

Other companies directly involved will include a contract
manufacturer. Given that we do not maintain our own

manufacturing facilities, this party is subject to change
depending on favorableness of terms. Regardless, we will



maintain relations with a contract manufacturer achieving
generic U.S.N.R.C. requirements,.

3.1.6 Radi v : jel Desi ;
The radiation source model designation will be either:
a) Amersham model AMM.1001 source and holder
b) NRD mogzl A-001 source in model A-1056 holder

Both sources and their testing are well documented by the
NRC.

3.1.7 Radionuclides d Maximum Activity

The radionuclide is Americium 241 - 1.0 microcurie or
less.,

2.1.8 Leak Test Fregquency

Their will be no scheduled leak testing of these devices
after they are distributed. Amersham and NRD have
previously leak tested the sealed sources of our devices,
and we will guarantee our devices not leaking prior to
distribution per 10 CFR and the "S8S8S8" position.

3.1.9 Principal Use Codes

The Principal Use Code is "P", lon Generators, Smoke
Detectors. Applicant is applying for an exempt
distribution license.




3.2) SUMMARY DESCRIPTION

3.2.1 Written Description

SafeNight smoke detectors are designed to safe lives by
giving the earliest possible warning of fire to the
residential consumer. While most battery-powered smoke
detectors are single station only the Model SN-100 is
interconnected with radio signals. Wun.. one detector
senses smcke, it will signal all others and all will alarm
as a multi-station system. Thus, the consumer will get
early notification of fire from remote or hard to hear
locaticons such as basements.

The detector is designed for ceiling or wall installation
with screws and anchors. It is not portable and will be
installed in a fixed location.

The source housing does not move during use.

The ionization chamber includes a sealed source (Americium
241) and source holder from Amersham or NRD with
certification that they have been leak tested in
accordance with USNRC leak test requirements. The source
holder is crimped into a nickel plated source cup which is
recessed into a hard plastic lower chamber and then
attached to the printed circuit board by screw. The other
part of the ionization chamber consisting of a steel/tin
(perforated and insect proof) cover is screwed, soldered,
and snapped around and over the source cup for security.

3.2.2 Drawing

Drawings of our chamber are detailed in the Following
Figures 1,2,3,3A,4. Further detail as to the Amersham and
NRD source and source holders are included in Appendix A.
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3.3) DETAILS OF CONSTRUCTION AND USE

Planned Use of the Device:
The planned use of the device is a single or multi-
station residential smoke alarm/detector.

Extremes of Environmental Operating Conditions:

As 3 residential smoke detector typically, the device will
enjoy a very controlled environment. 1In any case the
device will have to undergo and pass several vigorous U.L.
environmental tests. Since the detector will be mounted
only once during its useful life, there should be little
vibration of the device during its use. Regardless, the
unit will have to undergo a U.L. vibration test.

Types of Users:

Since the detectors will be mounted at a height of seven
feet or more, the users primarily will be adults. Again,
these will be residential users.

Locations of Use:
Being a residential smoke alarm, the SN-100 will be
installed according to NFPR 72 and local building codes:

1) On the Ceiling. This is the preferred mounting
location. Best rnearest the center of ceiling.
2) On the Wall. This location is racommended for
rooms where ceiling installation is not practical.
3) Minimum standards (National Fire Protection
Association)
a) Outside of each separate sleeping area in the
immediate vicinity of the bedrooms
b) On each additional story including basements
but excluding unfinished attics
¢) In new construction, in each sleeping room
4) ADDITIONAL protection (National Fire Protection
Association)
a) Basement, bedrooms, dining room, furnace room,
utility room, and hallways not protected by
required smoke detectors




Occasions the Consumer will be near the device:

The initial installation of the device will take less than
twenty minutes and should be a one-time event. We will
recommend weekly testing which will require less than one
minute for the system. The device will require a new
battery once per year. It is estimated that this will
take 2 minutes or less per unit. Should the unit go into
alarm, the alarm is latching and will have to be reset.
Reset will take less than one minute for the system. Of
course, alarming whether real or false should be an
unusual event. Lastly, we will recommend once per year
vacuuming the outside of the unit, and this should take
less than one minute per unit.

Possibility the Device Used as a Component of Another
Product:

It is not expected that the device could be used as a

component of anything other than as an independent unit of
a fire or security system.

Expected Useful Life:
The expected useful life is 10 years.

3.3.2 Details of Construction

l) Engineering Details of the Chamber and Contents:

Please see Figures 1,2,3,3A,4 in section 3.2.2.

Method of Fabrication:
The nickel plated copper source holder is fabricated with
a female plug in the bottom of it. The aluminum or
stainless steel source holder from NRD or Amersham is
crimped around the edge into the source holder. Both are
then pressed down inside a snug fitting plastic source
holder. The process does not contact the sealed source.

There is a gap between the top of the source holder and
the bottom of the receiver plate. The receiver plate is
placed on top of a plastic ledge in the plastic source
support above the source holders and held in place by a
screw and plastic nodule present on the plastic source
holder. The screw penetrates all the way down to the
plastic holder. The steel tin/copper/nickel-plated cup is
then placed over the plastic source holder (again a snug
fit) and twist-~locked. A screw is applied that penetrates




both the steel/tin cup and the plastic source holder.
This screw will be covered with solder to prevent
tampering and untwisting action.

The chamber is aligned on the PCB using a nodule present
at the bottom of the plastic holder and a small hole in
the PCB. Then it is screw connected from the other side.
The lead wire from the receiver plate is soldered to the
smoke detector chip and the other lead wire is soldered to
the board. Both will prevent the screwing of the chamber
from the board short of destruction.

2) Dimension and Materials of the Circuit board:

See Figure 5. The circuit board will be of a standard PCB
material.

3) Attachment of the chamber to the board:

Please see Figures 1,2,4 in section 3.2.2.

4) Housing:

Materials - the material of the outer housing will
be ABS meeting U.L. 94-HB.

a) diameter of the housing: 5.0 inches +4/- 2.0 "

b) thickness of the housing: 2.0 inches +/- 1.0 "

d) method of attachment of the board to the housing:
four or five plastic snaps

e) method of opening/closing: hinged cover

f) color: varies

A abelin
1) Device Labeling Description:
All models will include a durable paper label fastened to
the top of the ion chamber. It will contain the verbiage

"CONTAINS RADIOACTIVE MATERIAL AMERICIUM 241 0.9
MICROCURIE" and "U.S. NRC License No. XXx".

11
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2) Point of Sale Packaging Marking

All model packaging will contain the following or
eguivalent:

a) "Contains Radiocactive Material Americium 241 0.9
Microcuries"

b) "U.S8. NRC License No. XxXX"
¢) "TH1S DETECTOR CONTAINS RADIOACTIVE MATERIAL AND HAS
BEEN MANUFACTURED IN COMPLIANCE WITH U.S. NRC

SAFETY CRITERIA IN 10 CFR 32.27. THE PURCHASER IS
EXEMPT FROM ANY REGULATORY REQUIREMENTS."

3.3.4 Testing of Prototypes

1) Amersham and NRD testing. Amersham and NRD sealed
sources have been evaluated many times for the U.S. NRC
with temperature, pressure, impact, vibration, and
puncture tests conducted in accordance with ANSI 524 and
IS0 2919 and found suitable for licensing purposes in the

United States. Appendix A details some Amersham and NRD
information.

Testing by Amersham and NRD should be considered worst
case testing since surrounding sealed source and holder
with other components and casing would provide some
shielding.

2) Prototype testing. On June 9, 1995 and November 13,
1995, we conducted prototype tests on two prototypes at
the office of Physics Associates in Roanoke, Virginia.

Drop test. 1In the first test, we took a SafeNight
Model SN-100 PCB with ion chamber mounted (no plastic
housing) and dropped it seven times from a height of 4
meters onto a concrete floor. During the course of the
testing, the steel ion chamber cover came off on drop
four. The source remained in place in its source
holder(s) and remained attached to the PCB throughout the
testing. Wipe tests were taken from the AM-24]1 source and
the immediate environs thereof. A calibrated PC/3 NAI
multi-channel analyzer gamma ray spectroscopy system was
used to analyze the wipes. No removable contamination was
observed above background levels and did not exceed 0.005
ucCi.

13



Impact Test. In the second test, we took a SN-100 PCB
with ion chamber mounted (no plastic housing) and dropped
a 1 pound hr amer onto the ion chamber 2 times from a
height of 36 inches. The steel ion chamber cover was
dented. Wipe tests were done from the ion chamber. Using
the same multi-channel analyzer, no removable

contamination was observed above background levels and did
not exceed 0.005 uCi.

3.3.5 Quality Control Program

See Appendix B
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3.3.6 Radiation Profiles

Background:

The Americium 241-gold matrix is not very insoluble in
water or bodily fluids. In ICRP Publication 30, Part 1,
entitled "Limits for Intakes of Radionuclides by Workers",
the fractional rate at which all ingested compounds of
Americium are translocated to body fluids was taken as 5 X
10-4, based on animal studies reporting values <10-4. It
also noted that greater gastrointestinal absorption might
be expected for complex forms of Americium and that
enhanced absorption has been reported in very young
rats. In a case study involving the ingestion of two
Americium 24l-gold matrix foils that were accidentally
swallowed by a worker, less than 1% of the Americium was
lost to body fluids after being exposed within the
gastrointestinal tract of the worker for more than 16
days. Further, the activity that was released under these
circumstances was so inert that there was negligible (much
less than 1.5%) absorption into the blood.

R.G. Niemeyer (ORNL-TM-2684) performed a total of 23
twenty four water leach tests and 15 three-week water
leach tests on eight Am 241 foils which had been removed
from five-six year old smoke detectors. The sources
contained approximately 15 microcuries of Am 241 each and
half of the sources were deliberately damaged by drawing a
sharp tool along the entire length of the fcil before
leach tests. The maximum activity leached in these tests
was 0.0045 microcuries, which was less than the 0.005
microcuries of leakage allowed by NRC's standard leak test
condition for alpha sources. The average leached during
the 38 tests was 0.9 nanocuries and 11 of the 38 tests
leached less than 0.02 nanocuries.

Dale H. Denham, Batelle Pacific Northwest laboratory,
(Health Physics 16, 480 (196) stated , with a literature
citation to ICRP Report II,"Because most of the compounds
of the transplutonium elements are insoluble ir biological
fluids, ingestion and percutaneous absorption are unlikely
to result in significant body burdens. For example, less
than 0.01% of the Americium taken into the gut ultimately
reaches the critical organ, bone. Hence, at least 500 uCi
of insoluble AM 241 must be ingested to produce one bone
burden (0.05 uCi)."

Sinre the AM 241 used in the SN-100 is AMO2 intimately

bound in precious metals and is of much lower activity
than these tests, leaching of Am 241 into the body from

15



smoke detector sources would be much less than stated by
ICRP for insoluble compounds of Americium.

(a) Normal Use:

The intake of Americium 241 into the blood system of a
user of the unit would be negligible, and the likelihood
of such an occurrence would be less than a one in a
million chance. The dose commitment result from such a
negligible uptake would be much less than 0.005 Rem or 5
Millirem to the whole body, all the blood forming organs,
other organ oi bodily parts. The information given in

background section above would serve as a basis for such a
claim.

The external dose equivalent to the head and the lens of
the eyes of a seven foot individual (pessibly at a
distance of a foot from the wall in the vicinity of the
smoke detector) with these portions of his/her whiele body
approximately 25 centimeters from the ion chamber (for a
full yeai., his/her dose equivalent would be 0,003
Rem/year.

This is clearly less than a 0.005 Rem or 5 Millirem whole
body dose. Since the limbs of the body, the skin cf the
entire body, and cther organs would be at greater

distances from the smoke detector during it use, the dose

equivalent to these portions of the body would be less
than 5 millirem.

In the above example, it is extremely unlikely that an
individual would remain in the vicinity of a smoke
detector for such a long time. It is more likely that

or 20 minutes are spent in the initial installation and
a samilar period of maintenance for the other years. So
the whole body dose equivalent could be lower than 0.004
percent of the calculated dose equivalent.

I1f during the twenty minute period of installation or
maintenance the individual placed his/her hand on the
surface of the smoke detector directly above the ion
chamber. At a 5 centimeter distance, the annual dose was
measured as 0.05 Rem/year. The surface of the smoke
detector is at least 1.5 centimeters away from the ion
chamber. The exposures rates at different distances are
related in an inversely proportionate relationship to the
squares of their distances from the source. Since the top
of the ion chamber is more than 1.5 centimeters from the
svurce, the distance from the source is moved from 6.5

16



centimeters to 3 centimeters. The dose equivalent would
then be expected to be 4.7 times the original value of
0.05 Rem/year, resulting in a value of 0.24 Rem/year. So
for twenty minutes the total dose equivalent to the hand
would be 0.01 Millirem. This is much less than the 75
Millirems allowed to the hand and forearms.

As far as the safety involved in the disposal of a single
smoke detector or a number of smoke detectors from
consumer use to the natural environment, please refer to
the information given in NuReg CR-1775 and CR-1156,
"Environmental Asses¢ment of Exposures"

(b) safety over useful life:

In the ncrmal handling and use of the smoke detector
during its useful life of ten years, it is unlikely that
there will be a significant reduction in the effectiveness
of the containment, shielding, or other safety features of
the product from wear and abuse. Representative samples
of smoke detectors have been subjected to and passed
recognized physical, mechanical and chemical tests
designed to indicate their ability to withstand adverse
environmental conditions. This unit is> rugged in
construction materials used and in the manner in which it
has been bound together as a unit. In addition, it would
be isolated on a wall subjected to extreme conditions only
in the event of a fire, in which case if it doces function,
it more than serves its purpcse. If the unit does burn
up, with the very, very large volume of air and other
gases which might be associated with such a burn-up, the
large dilution and subsequent decrease in the
concentration of any released Americium 241 would probably
be insignificant in its effect on the environment.

(c) Worst Case:

In order for dose equivalents to be received that are a
factor of one hundred larger than those of 5 millirems
listed in column I of the table in Section 32.28, then a
failure must occur in both the smoke detector housing and
in the ionizatic' chamber. A failure in the ion chamber
may mean exposing an individual to the source foil. The
radiation exposure would now increase markedly due
primarily to the characteristic x-rays which have a
combined exposure constant of 14.4 microroentgens per
microcurie-hour. 1In addition, the 26 keV and 33 keV
gammas would also present some additional exposure of 0.3
microrcentgens/microcurie-hour. The total gamma constant
to which an individual would then be exposed would be 16
microroentgens per microcurie-hour. The resulting dose
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equivalent levels would be 12.5 times higher. In other
words, the .003 Rem/year levels that existed at a distance
of 25 centimeters from the outer cap of the ion chamber
(26.5 centimeters from the source) would now be 0.0375 Rem
or 37.5 millirem. 1If an individual kept such a sealed
source at this distance from their eyes and head for a
year, they would receive this dose. The probability of
such a failure and occurrence is low - probably less than
one in ten thousand. For a hand placed on top of the
sealed source for this duration, only a small area
slightly larger than a 3 mm diameter would receive a large
dose and, if not moved at all during the year, would
certainly exceed the 7.5 Rem limit. If the sealed source
were to be manipulated in the hand, then the localized
maximum intensities would be shared by most of the other
portions of the hand so that the average effect is to
receive a dose eguivalent not nearly as large as a maximum
localized dose. Since it is very improbably that the
sealed source would be handled continucusly for an entire
annual period and probably much less so, the expected dose
equivalent would be less than the 7.5 Rem limit. The
probability of such as occurrence is probably much less
than one in ten thousand. 1In judging the possibilities of
receiving an uptake of BAmericium 241, the chance of such
as occurrence is less than a one in a million chance.

In another worst case example, if a sealed source were to
be accidentally swallowed by a youngster after
successfully prying open the smoke detector and the ion
chamber, the source might lodge in his/her throat for a
period of time, perhaps two weeks, in which case he/she
might receive 50 Pems of dose to this area. If the
source were to continue on instead of lodging in the
throat, and spend a week in the gastrointestinal tract,
chances are that for the source being as inert as it is,
that less than 1 percent would get into the bodily fluids
and less than 0.1 percent of the latter would get into the
blood system. S0 beginning with less tnan one microcurie,
then only 10 picocuries may expose the whole body blood,
but the dose equivalent would be less than 15 Rems.

Further, lets assume a maximum storage at any one location
at any time of 25,000 units. Lets also assume a carton
contains 24 smoke detectors with a conservatively
calculated surface dose of 9.1 uR/hr (hand) and 2.9 uR/hr
at 6 inches (body). 1f a warehouse worker directly
handled cartons 10 hours per week, the hand does would be
4.7 mr/yr and body would be 1.5 mr/yr. In actual
practice, such handling would be much more intermittent

18



given the use of fork-lifts etc., and the calculations
would be much smaller.

Lastly, there have been a vast number of other scenarios
generated showing many different probabilities of
hypothetical accidents. A number of these scenarios are
in Amersham Corporation's radiocactive material license
files in your office. Please refer to them as part of our
demonstration of creditable accidents beyond the one
mentioned in the background to this section.

- P P tal Lon i

The detector is designed for ceiling or wall installation
with screws and anchors. It is not portable and will be
installed in a fixed location. The consumer will install
the units.

We will provide two plastic anchors and screws for
installation. First, the anchors will be installed (if
drywall). Next the screws will be screwed into the
anchors but not tightened. The detector will be hung on
the screws and then the screws will be tichtened down. At
this point, it is permanently affixed.

Being a residential smoke alarm, the SN-100 series will be
installed according to NFPA 72 and local building codes.

Minimally, it will be installed at seven feet high on a

wall (or higher on a ceiling) which typically will limit
accessibility and exposure.

.3 adio i c

Nothing in addition to what has already been provided.

3.3.9 Documentation Accompanying the Device

Nothing in addition to what has already been provided.

3.3.10 Servicing
Not applicable
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3.3.11 Leak testing

Not applicable except what has already been mentioned in
Section 3.1.8.

All radiological elements of the SN-100 Series smoke
detector are well documented. The Amersham and NRD sealed
sources have been evaluated many times for the U.S. NRC
with temperature, pressure, impact, vibration, and
puncture tests conducted in accordance with ANSI 524 and
180 2919% and found suitable for licensing purposes in the
United States.
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JUL-22-1934 10:E7 FROM

INC. 2937 Alt Boulevard North, Grand Island, New York 14072-1282
Telephone. (716) 773-7634
FAX # (718) 773-7744

CERTIFICATE OF RADIOACTIVE S ¥

Specification:
Drawing Number:

Nuclide & Radiotoxicity Cp.:

Faxipum Activity:
Classification Designation:
Test Sources:

Americium-241 Alpha Foil Model NRD AQ01

858026

Americium-241 Group A

0.9 nmic¢roCuries
ANS1/180 C32222

Foil in source holder A-1056

Test i Temperature Pressure Impact Vibration Puncture |
‘ -
1
)
2 } Pass Pass Pass Pass
; <0.03 <0.05 <0.08 <0.05
|
3 | Pass
| <0.05 |
! e |
1
4
[ e — ;.—- M e e R M e
5 |
6

Test carried out in acceordance with ANSI-542 International Standard IS0 2919.

Leak Test:

Additional information:

[ohs

Quality Control Department*\

Immersion and Wipe

Figuree in Table denote activity (nCi)
measured in liquid after immersionm.

Ddte

A SUBSIDIARY OF MARK IV INDUSTRIES INC,

urce Department



- _ REVISIONS
A FOIL DIAMETER _ DESCRIPTION AUTH

RLORAWN ON AUTOCAD

METRIC DECIMAL :
+0.03 mm + 0.001" UATLR A CHANGED: YLLLOW GOLD

. LAYER "W CHANGED. GOLD OR
0.092 in. PALLADIUM WAS GOLD ’

ITAL F.OS

TO

2.3 mm

5.0 mm 0.197 n.
6.0 mm 0.236 in.
16.0 mm 0.62S8

A. YELLOW COLD PLATE 0.00002"
B. GOLD OR PALLADIUM 0.00004"

C. AMERICIUM 241 AND GOLD 0.00002
D

E

. GOLD 0.0000%
. SILVER  0.004" TO 0.007

UNLESS OTHERWISE SPECIFIED SIGNATURES DATE
omensions ARt i mowes Joraww R BIDELL _. NRD INC. |
O g A SUBSIDIARY OF MARK [V INDUSTRIES, INC. |
e e & 2037 ALT BOULEVARD GRAND ISLAND, NEW YORK 14072 |

APPROVED
3 PL DECMAS ¢ o |
AGUES 4 bt A—001 SINGLE FACE FOIL |
FRACTIONS # THIRD ANGLE PROJECTION |
el MATCRAL & FRUSH p i

DO NOT - iL Am 241, GOLD, SILVER ‘
- —— DATE SCALL WG NO ye [ REVISION |
SCALE PRINT A \|iswrs| wa 79A045 | 3
|
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DATE SYFj REVISION RECORD AUTHIDR. |CK,
M 1 TE 3 & & CHANGED: @0096 VAS cop
GENERAL NOTES FOR STAINLESS STEEL SCREW MACHINE HOL DERS: #0054 vas_s0s3%

04JASY 2 INDTE 2 CHANGED: 0.001 WAS 0003 | JES [CBD
072491 3 [NDYE 10 ADDED e« |TDD

A MATERIAL: 303 STAINLESS STEEL 228091 4 |NOTE | CHANGED B90 wAS M0 | JS [CDD

1\ FINISHED SOURCE HOLDER HARDNESS: ROCKWELL BI0Q MAX. Tt o
12DE91| S lnoTE 1 ADDED bl bt

A COUNTERBORE TO HAVE SHARP CORNERS, 0.001° MAX. COUNTERBORE forod « 10 ReMOvED FROM TIE. | 7., [cop

2\ SURFACE 70O BE FLAT AND FREE FROM PROJECTIONS. MOTE 3 SEVISER

A\ CONCENTRICITY TO BE WITHIN 0003° ON ALL DIAMETERS

A\ ROUNDNESS TO BE 0.001° MAX.

A\ SURFACE FINISH TO BE ND GREATER THAN 90 MICRO INCHES UNLESS

\ OTHERWISE SPECIFIED. SHARP CORNERS NOT TO EXCEED 0.005° RADIUS.
SOURCE HOLDER CAVITY MUST PASS A ©0.09#° PLUG GAUGE CHECK.
J\ AFTER MACHINING, PARTS SHOULD BE DEBURRED, PASSIVATED, AND THEN DEGREASED.
AFTER ASSEMBLING, CRIMPED TABS SHOULD HOLD FOIL FIRMLY TO THE BOTTOM

/\ OF THE FOIL CAVITY. CRIMPED SURFACES SHOULD BE FREE FROM CRACKS DR FLAWS.

A\ SOURCE MUST REMAIN FLAT AND FREE OF DISTORTIONS AFTER CRIMPING. =5IL MODEL i

{0, CORNERS TO BE SHARP, 0.003* MAX. BIVET MODEL A-1056

A\ CUT DFF BURR NOT TO EXCEED 0.003° HIGH X 900I5" | ASSEMBLY MODEL
ENCAPSULLATION CODE| I-405
PROTOTYPE TESTS 11211111
Q.C. TESTS AGRSVW

NRD e

A SUBSIDIARY OF MARK IV INDUSTRIES, INC.
2937 ALT BOULEVARD GRAND ISLAND, NEW YORK 14072

TITLE

corms)  NRD SPECIFICATION

2016

CIMAL
" MATERIAL & FINISH SCALE
RACTIONAL vED BY JM

L3 DATE DVG NUMBER

+

ww| oerees |SPEC FOR 8SB02E 6
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

(Corrected Copy)

NC.: NR13ES174U CATE: October 26, 1979 PAGE 1 OF &
ALED SOURCE TYPE: Foil Source

MCDEL: AMMIO001, AMMIOO1M

MANUFACTURER/DISTRIBUTOR: Amersnam Corporation
2636 S. Clearbrock Orive
Arlingten Hefghts, IL 60008

MANUFACTURER/DISTRIBUTOR:

. ISOTOPE: Americium-24] MAXTMUM ACTIVITY: 80 ':‘f"frﬂ” per sauere om
of fo

LEAK TEST FREQUEMCY:

PRINCIPAL USE: lon Generators, Smoke Detectors

CUSTOM SOURCE:  __ YES _X_NO




eE5. 985 11140 AM *AMERSHAM CORP @ S A 09

REGISTRY OF RADICACTIVE SEALED SOURCES 2D DEVICES
SAFETY EVALLATION OF SEALED SQURCE

NO.: ‘1365178 DATE:  October 26, 1975 PAGE 2 OF 4

SEALED SDURCE TYPE: Fotl Source

DESCRIPTION:

The Model AMM 1001 sealed source consists of americium oxide uniformly gistributed
and sintered fn a pure gold matrix which 18 further contained between & becking of
gold zoated pure silver anc a front covering of eftner gold or gom-?mmum 8lloy
ena fapricated by hot forging methods. The continuous'y welded mata! 'ayers are
rollec so that the minfmum thickness of the layers are:

goldepailadium alloy 0.0015 mm
amgricium oxige plus gold 0.0001 mm
gold 0.00C1 m™m
substrate 0.20 mm

Sub-division of the rolled fo1) fs accemplighec by cutting or punching into d1scs
of § mm diametar or strips of say 2 mr x 10 rm diameter, At the activity 1sading
spacified above, there 18 no 1cose or wipable contamiration above the wise test
Timit of 0.005 microcuries.

The Moge! AMM 001N mounted sealed source cons'sts of a sized f211 mounted in & “T"
shapeg standarg holder constructed of tin plated Dress. Lips of the source holder
are rolled over the edge of the foil so the cut ecges o the foil are not exposed.
The larger dfameter of the holder s approximately § mm angd the Tengtr 1s
spproximately § mm, The usefy) 1ife 15 20 years.

LABELING:

Hetther the foils nor mounts are labeled. This evaluation does not deszribe
possibie A/S foi) sources distributed under other moce’ desigrations nor scurces
previcusly gistributed under “AMM" designation,



AN +AMERSHAM CORP © S A F o

REGISTRY OF RAD|DACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

MO.: NR13ES174V  DATE: October 26, 1§79 PAGE 3 OF 4

SEALED SOURCE TYPE: Foil Source

DIAGRAM:

A+ Cover Laye~s ”
M- Actuve Layer —
C~- Bacgking I ———
D= Subsgtmale—

E - Back Cover Loy

; A= () Palladium-o002 mm

o ' dbﬁd‘f%ﬂmotmm. .

o - B Aynercium Oxicle P‘“S Cold vo,00Zmm v
C» Ckdv 0,00/ mm '
D= 070~0C,28 mm

E ~Colod = < Qoo mm
PROTOTYPE TESTING:

Prototype Mode! AMM 1001 dlanked sealed sources and Mode! AMM 1001H mounted sources
have deen tested S0 conditions described by USASI standard NE.10-1968 ane
respective clessifications of (54545 ang (44444 nave been demonstrated. Results

of wipe tests of the tested folls were scceptadle to less than 0,008 microcuries,
In 0dd:ticn. AMM 1001 samples have success?ully passed “special form’ testing
conditions.

Mode) AMM 1001 foils have experienced the following additional tests:

1. lrmersion in water of prototype foils for § weeks at room tempersture: Tass
char 0.001 microcurie per foi) loaded at maximum activity was found in the
weter,

2. Immersion in 0.1 N hydrochloric actd for 24 hours at room temperature: less
than 0,004 microcurie activity was lesched out. ‘

3,  Folls were subjected to tests in moist afr, dry air, sulfur dioxide fumes,
hydrochioric acid fumes, ammonia vapcr, to repetitive wipe tests (5000X) and
\nld'!n? tests: less than 0,005 microcurie wipable contamination was found.
Shelf-11fe tests of foils with 50 microcuries/cm? loading show A0 deleterious
sging effects after 6 years.
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AAGISTRY IF RADICACTIVE SEAL

ALED SOURCES AnD OEVICES
SAFETY EVALUATION OF S2A

LED $OURCE

4C.: NRIJESLTAY ATE: October 26, 1979 PAGE 4 OF &
SEALED SOURCE TYPE: #3211 Source

PROTCTYPE TZSTING (CONT'D::

Fofls ang =cunted f01ls have deen subjectec to ozone 8t 0.75 pom for a pertocd of 60
days and S8 1t spray for 16 days without deleterious results.

SUALITY ASSURANCE AND CONTROL :

Not less tran 10 percent oF the Mode! AMM 1001K sources are cnecked by garma
eounting tc ensure that the activity 1n esch fo1) 13 within speci?ied 1imits., Each
product s visually inspected to check that the rolled-over acge fs satisfactory
4N that the alpha emitting surface 1s free from surface defects. Each source s
wipe tested 20 an accestance 1imit of 0.008 microcuries,

In acgition %0 the above, each Mode) AMM 1001 foi) is checked oy 2lpha spectrometry
to determine the adequacy of the go'd cover,

REFERENCES:
Date Jctober 26, 1979 Reviawed By /8/
JOSepR M, Brown, .r,
Cate Sctover 28, 1979 Concurrence /8/
T EAr B, Wrignt
1SSUING AGE'ICY:

V.5 Muclear Regulatory Commission
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® o L
Wt Moy,
& 8 UNITED STATES
el % NUCLEAR REGULATORY COMMISSION
I\ ) £ WASHINGTON, D. C. 20855
8" Y&
o
- v
o «  AMENDMENT NO. )
CERTIFICATE OF REGISTRATION
AND SAFETY ANALYSIS SUMMARY
SEALED SOURCE
Manufacturer and Distributor Sealed Source Model Designation
Amersham Corporation (Foil) AMM 1001
2636 S. Clearbrook Drive (Moynted Foil) AMM 1007H
Arlington Keights, IL 0005
Isctope | Maximum Activity
Americium-24) Up to § microcuries in 5 mm dfa. disc.

and up to 50 microcuries/cm? of foil

tn accordance with request dated September 20, 1979 this certificate is
. Jmended 2s follows:

Description of Foil Source

The general constructfon of foil, 4dentified as model AMM 1001 f1s typically
as shown in the sketch below. The radionuclide as americium oxide is
unifornly distributed and sintered in a matrix of fine gold at temperatures
in excess of 800°C, It is further contained dDetween 2 backing of gold or
gold/palladium alley or palladium and gold by hot forging. The meta) layers
now continuously welded are extended in area by means of a power rolling
mill to give regquired active and overall areas.

A- Covar Layers——mmc—o: o eooooponsitrs AAQ‘;':))
- Actwe Layer T :
S-wa:ng Lyayw-—::::'“"' ek

E.-.Ba.ck Cover Layer Section of lue arrea ‘
e Ty Section € _g—E_ , : |
N A.- () FhUAabhmwo,poz,mm '

i, tdv o002 mm - : |
8- ‘/.xni:aum C'?m' Go(d vo,002mm

- Coldv 0,09/ mm .
CD'.. 0,20~ 0,28 mm
° 21218 2
Date  October 26, 1979 Reviewed By__ (uunls M. tlassus -
7 7 ’ ., :
Date  October 26, 1979 Concurrence “fasl ﬂﬁéfféf
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Figure le. Americium source mounted in aluminium capsule
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1otes: : " .
‘n mdlation/Source Specificationss - - -

A. Mediolsotepe; Americlus'2dl
B. Maximae mtvt:yl 1,0 w8

C. Alpha Pnhergy: £.2 « ¢.8 MV
D, Smouwrce Disenslons: . o "
’ | eetsr e el | b-" ’ SRy TR—-N L N N 1Y

é

| N ST "
. 4 ' e . .
E. . Source m\ou'\cthu . : . L o
. Qover Layer (Palladius & 0.002m) , :
., Oover Layer (Cold ~ o.oocamk—..._\ﬁ- f_—.-u.-:::.-.::::'.*.;.‘n
Active layer (Americiim exide plus gold — %y, mnu-r.-;m-.ns -
- ~ o.wh, ‘~-'.-.-—‘-
Mw !‘W (Cold Q‘MW gy I I -
Bubstrate (0,20 =~ 0,2%m) ,
Dack Cower loyer (Gold <0,00Lmm) ‘

T™he redionuclide, s mericius oxide, is contained wniformly distributed, and sintered
in & matrix of fine gold at temperstures in excess of 800°C, It is further contained
8 gold coated substrate ot pure fine silver and & front covering of palladius- |
Pld laminate by hot forging, The setal layers, now continuously welded, are extendad
‘ in area by a pover rolling mill to give required active and overall foil areas.

r..mmthWEno:msaommumm.

12), Source Holder Speciticationm:’ s .
A Materials M $4-21,.30) Stainless Steel -+ .- B .

) . . L]
. - i .
.

: IS) Source Msenbly Specifications: ' e T

A Mll-mb!avtp;mwwﬂ.wwmt-&mum . certdf
requirod on each lot, - ann

B Mmlwtmhé’auhbnpulummmudm.. ' :
Tk | . @l r'-....:m.nl..-..'
Bl A Dutnsl By Abugen Rastts. & o000

Lo z - -
. T oom -2 ‘ Varnsy -
PR : -mnmmo.u.p.-nu netly.d
. d Smprand Guect g kore, = - v
190}
Figure 1 Cross section of Americium foil I;
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APPENDIX B



QUALITY CONTROL PROGRAM
FOR SAFENIGHT TECHNOLOGY INC.
U.S8.NRC SECTION



Basic QC Specifications Flow Chart

SafeNight's Quality Control/ Quality Assurance Flow Chart
will occur in one of two ways:

A) Primary checking at USA SafeNight subcontractor or
company facility

ce Manufacture

ZQlL§_M&JaLu_lule___AmiLJEijﬁ;!_D

1) 100 % tested for removable contamination
certification provided

,

Foreign Contract Manufacturer (or USA)

no certification provided

Distributor Testing
SafeNight Subcontractor or SafeNight Facility
(USA Located Test facility)

1) LTPD 5% sampling for removable contamination
LTPD 5% sampling for design conformity
LTPD 5% sampling for labels on point-of-purchase
packaging ‘

Distribution

B2




1. ORGANIZATION

QA Director - President or other officer of
SafeNight Technology Inc.

Has the authority, access to work areas, and
organizational freedom to identify quality
problems, recommend or initiate solutions, verify
implementation of solutions, and halt scheduled
distribution at any time to ensure that the devices
conform to all regulations and specifications.

Reviews audits done to insure compliance to QA
program.

Name

Telephone

QA Manager - USA test location manager.
Has the authority, access to work areas, and
organizational freedom to identify quality
problems, recommend or initiate solutions, verify
implementation of solutions, and halt scheduled

. distribution at any time to ensure that the devices
conform to all regulations and specifications.

Name

Telephone

Location Inspector(s) - USA location inspector. May

be the same person as the QAR manager. Reports to the
QA Manager.

Person or persons responsible for directly
inspecting/testing US NRC critical device elements
prior to distribution. Responsible to immediately

notify the QA Director and QA Manager of any
nonconformity.

a) Removable contamination

b) Design conformity
¢) Labels on point-of-purchase labels

B3




NRC Contact - the current name, telephune number, and
address of the NRC contact.

NRC Contact Name

Address

Telephone

B4



5.

DESIGN AND DOCUMENT CONTROL

SafeNight will insure that all appropriate documents

used in the testing and inspection of the device are up
to date.

The USA test location is to maintain only the current
NRC approved and licensed drawings. Pending NRC
amendments would not be present.

As soon as a document has been amended and approved by
the NRC, SafeNight will insure all old copies of the
document are repiaced and kept in history files.

A file will be kept for each different
inspection/testing document.

- approved NRC drawings and specs

each equipment instructions

- each equipment log

- employee training records

- QC manual

- a Verification of Conformance Form
- nonconforming material report

- contract manufacturer chamber shipping document

- other as identificd

MATERIAL AND SERVICE PROCUREMENT
- SafeNight will keep on file certification that our

ion chamber manufacturer gets their source in a
button from either Amersham or NRD

B7



6.

e

INVENTORY

Raw Components Inventory

Process

a) the raw component lot is received with shipping
documentation

b) documentation is confirmed with a physical count

¢) lot is placed in holding segregated from previously
tested, inspected, and approved lots

d) the sample is sent to test and inspection

Finished Goods Inventory

c

a) the manufactured lot is received with shipping
documentation

b) documentation is confirmed with a physical count

¢) lot is placed in holding segregated from previously
tested, inspected, and approved lots

d) a representative sample is taken from lot according
to LDPT 5% tables - Figure 6 (P. B32)

e) the sample is set to test and inspection

f) upon 100% successful inspection of sample, lot is
moved to an approved lot location

PRODUCTION PROCEDURES AND PROCESSES

- Applicant under its distribution license of devices
will not perform any electronic repairs to
nonconforming devices.

- It is possible that SafeNight or its subcontractor
under terms of a possession license would want to
replace labels or point-of-purchase packaging if

finished products arrive nonconforming.



8. INSPECTION AND TESTING

I. Raw Component Testing

a)

b)

c)

d)

e)

prior to contract manufacturing of finished device,
a LTPD 5% sample (Figure 6) of each new shipment of
ion chambers and/or screws holding chamber to PCB
to the contract manufacturer will be sent to the
USA Test Location from the contract manufacturer
for design/destructive testing. The contract
manufacturer will be required to segregate ion
chamber/screw shipments until approval from the
test location is forthcoming through SafeNight
Corporate. Documentation as to the size and
handling of the received lot of ion chambers will
be required with the sample shipment. A form
similar to Form 3 on P. B22 will be used.

those chambers will be disassembled and inspected
for design conformity
l)individual parts are of correct dimension per
current NRC license drawings (Figures 1,2,3,3A,4
- PP. B26-30)
2)materials appear consistent with specs (Figure 1)
3)screw holding chamber to PCB is the right size
and length
a) screw length will be compared to chamber
female fitting depth and current PCB
production thickness to insure that the screw
does not come in contact with source button.
4)any non-conforming units will be tagged, marked,
stamped or segregated from conforming units

those chambers will be subject to wipe testing
prior to destructive testing

destroyed chambers will either be returned to the
ion chamber manufacturer or the source and button
manufacturer

pass or fail notice will be sent to SafeNight
Corporate on that shipment lot.

l) a Verification of Conformance form similar to
Form 4 (P. B23) or a Nonconforming Material Form
similar to Form 5 (P. B24) will be filled out and
placed on file

2) SafeNight Corporate will notify contract
manufacturer of conformance or nonconformance of
lot.

B9



II. Finished Goods Testing
a)

b)

1)

9)

A random sample drawn from newly received and
untested lot arrives in USA test location.

5% LTPD testing and inspection points
(the test order may change)

design conformity of point-of-purchase packaging
- required verbiage per CFR 32.26 5(d) or
equivalent

a) "Contains Radiocactive Material Americium 241 0.9
Microcuries"

b) "U.S. NRC License No. XXX"

¢) "THIS DETECTOR CONTAINS RADIOACTIVE MATERIAL AND
HAS BEEN MANUFACTURED IN COMPLIANCE WITH U.S.
NRC SAFETY CRITERIA ON 10 CFR 32.27. THE
PURCHASER IS EXEMPT FROM ANY REGULATORY
REQUIREMENTS."

chamber screw on side of chamber is soldered

chamber leads soldered to PCB and IC respectively

chamber is snugly secured by the screw on underside

of the PCB

PCB size thickness is within NRC submitted range -

Figure 5 P, B3l.

PCB is held in place in the plastic housing by 4 or

5 plastic clips

plastic housing is within NRC submitted range -

dia -~ 5.0" +/- 2.0"

thickness - 2.0" +/- 1.0"

radiation wipe test the exterior surface of the ion

chambers on all 5% sampled units. A maximum of 75

units will be tested per wipe. The trigger level

for multiple units using one swipe is 0.005

microcurie.

visually inspect all chambers for design conformity

a) check for proper label on each chamber (regquired
verbiage per CFR 32.26 5(d)) "CONTAINS
RADIOACTIVE MATERIAL AMERICIUM 214 0.9
MICROCURIE" and U.S. NRC License No. XXX"

b) visually compare chamber with drawings of
chamber in NRC license

10) assuming 100% conformance of the sample, samples

may move on to other non-NRC gquality testing or be
returned to inventory
a) a verification of conformance form similar to
Form 4 (P. B23) will be filled out and placed on
file

B10O



9) NONCONFORMING MATERIAL

I1f defective units are found within the sample, the
entire lot will be rejected or inspected for

conformance to the quality characteristic(s) in which
the sample units were found to be defective. Inspection
of the entire lot will be limited to the nonconforming
characteristic or characteristics.

Process
a) a report similar to Form 5 (P. B24) will be filled out

b) entire lot will be tested at test location
l) conforming items are separated from nonconforming
ones
a) nonconforming items are corrected on-site assuming
local possession license permits such
1) a report similar to Form 3 will be filled out
b) nonconforming items are returned to the
contract manufacturer or other contractor for
correction or disposzl

¢) entire lot will be returned to the contractor
manufacturer or other contractor
1) upon its correction and return to the test location,
it will be treated as a new lot and resampled,
tested, and inspected.

10. PACKAGING AND TRANSPORTATION

Process

a) shipping records will be kept - as to date, shipping
destination, lot and lot quantity

b) shipments will be shipped according to current DOT
regulations




11.

DEVIATIONS AND CUSTOMER COMPLAINTS

- customer complaints may be received a one of several
sites

a) SafeNight customer service location - likely

SafeNight corporate headquarters or other contracted
service location in relatively close proximity to
headquarters

b) Test or distribution staging sight - will be turned

over to the SafeNight customer service location for
action

c¢) Maaufacturing facility - will be turned over to

SafeNight customer service location

Customer complaint process

a)
b)
c)
d)
e)
f)
g)

A

name, address, and telephone of the complainant taken
nature of the complaint documented

reply tu the complainant

corrective action taken

root cause of the failure, if known

sign-off of appropriate SafeNight official

complaints will be held in computer database or manual
NRC file for periodic trend analysis

form similar to Form 6 (P. B25) will be used if the

complaint is related to SafeNight's NRC license or
registration.

NRC Notification Process

a) Is the failure related to the SafeNight license or
registration of the product?

Yes - notify the NRC
No - no notification is required

Bl2



12. AUDITS

SafeNight Audit Procedures

A. Frequency
- audits will be conducted at least yearly

B. Scope

1) audit scope will include all areas of this document
2) will focus on received raw component (ion chamber)

and finished goods from the manufacturer instead
of individual suppliers

C. Who will conduct the audits?
- a pers:n unrelated to the test/inspection process

D. Corrective action

- all deficiencies noted will be corrected in the
proper responding time frame.

E. Follow up to deficiency

- depending on the severity of the deficiency of the
audited 1tem, SafeNight will insure corrective

action by performing a follow up on-site audit
if necessary

Bl13



SafeNight On-Site Audit

Organization

1) Is a copy of the QC/QA current hierarchy

present with names and telephone numbers at the
test facility?

2) Is the name of the current NRC contact listed
in the QC manual?

3) Do the inspectors understand the importance of
design conformity?

Personuel

4) Does test location maintain a employee file
containing:

a) employee qualifications related to NRC
licensing?

b) employee training related to NRC licensing?

$) Are employees qualified to do theiv jobs?

Equipment

6) Is a historical log maintained for each piece
of equipment used in NRC related testing?

7) Does the location have a operators manual on
each piece of equipment?

8) Are all calibrations current (less than on year
cld)?

9) Is there a process in place such that all
equipment calibrations are kept current?

El4



L 10) Do calibrations list the date and entity
conducting the last calibration and is that
calibration traceable to the NIST or
equivalent?

~e 11) Has all new equipment been calibrated prior to
use?

Design and Document Control

T 12) 1s the test location using only approved/
licensed NRC submitted specs for testing and
inspection?

= 13) 1s the filing system neat and orderly?

14) Are files set up for:
— a) approved NRC drawings and specs
. N b) equipment instructions and history logs
L c) employee NRC related records
e d) ¢C manual

. e) Verification of Conformance Report

l) raw component testing
2) finished goods testing

_ f) Nonconforming Material Report

. g) Contract manufacturer chamber shipping
document

Material and Service Procurement

at 15) (USA Test Location or SafeNight Corporate) Are
certifications on file confirming sources are
purchased in buttons from Amersham or NRD?

B1S5




Inventory
16) Are inventory control procedures in place?
17) Are newly received contractor shipments
segregated or tagged as to keep from previously
tested, inspected, and approved lots?

18) Are they kept separated until after the lot has
been approved:

Bl6



: lon snd anks
1. Raw Component Testing

19)

20)

21)

22)

Is documentation present as to the size of the
received lot of ion chambers/screws will be
required with the sample shipment.

Is a Verification of Conformance form similar
to Form 3 or a Nonconforming Material Form
similar to Form 4 filled out and was one copy
sent to SafeNight Corporate and one copy placed
in file?

(SateNight Corporate) Is correspondence present
at SafeNight Corporate confirming pass/fail of
raw material to contract manufacturer?

Are destroyed chambers either returned to
the ion chamber manufacturer or the source and
button manufacturer?

- 23)

24)

Are random samples drawn from newly received
and untested lots?

Are all of the following testing and inspection
points checked?

a) design conformity of point-of-purchase
packaging

b) sclder locks side chamber screw in place

¢) chamber leads soldered to PCB and IC
respectively

d) chamber is held snugly to the PCB by the
screw on underside of the board

e) PCB size and thickness is within NRC
submitted range

f) plastic housing is within NRC submitted
range and are 4-5 plastic clips retaining
the PCB

g) radiation wipe test on all 5% sampled units

Bl7



A h) visually inspect the chamber for design
conformity including labeling

L i) assuming 100% conformance of the sample,
samples may move on to other non-NRC quality
testing or be returned to inventory (except
for disassembled samples)

. l)a verification of conformance form similar
to Form 4 filled out and placed on file

e Nonconforming Materials

e 25) Are nonconforming device lots separated from
conforming ones?

- 26) 1f any nonconforming items are found in a lot,
is the entire lot tested or inspected?

. 27) 1f any nonconforming items are found, have
corrective measures implemented?

. . 28) Have nonconformance reports been filled out on

each occurrence complete with remedy and on
file?

O 29) Is the returned and corrected lot (from the
contract manufacturer or other correction
location) tested and inspected as a newly
arriving lot?

Packaging and Transportation

30) Are there shipping records available?

31) Are shipments made in accordance to DOT
regulations?

Deviations and Custom Com '

32) Are customer complaints registered at the USA
Test Location turned over to the SafeNight
‘ Customer Service Location?




353) (safeNight Customer Service Location) Is the

following process implemented on NRC related
complaints?

a) name, address, and telephone of the
complainant taken

b) nature of the complaint documented

¢) reply to the complainant

d) corrective action taken

e) root cause of the failure, if known

f) sign-off of appropriate SafeNight official

g) complaints held in computer database
for periodic trend analysis

34) Is a form or computer record similar to Form 6

being used if the complaint is related to
SafeNight's NRC license or registration?

B19



CONTRACT MANUFACTURER CHAMBER
CONTROL SHIPPING DOCUMENT

DATE CHAMBERS/SCREWS RECEIVED FROM
CHAMBER/SCREW MANUFACTURER:

CHAMBERS AND SCREWS(Y/N):
CHAMBERS ONLY(Y/N):

SCREWS ONLY(Y/N):

SIZE OF SHIPMENT:

SIZE OF SAMPLE SHIPPED TO
SAFENIGHT USA TEST LOCATION:

DATE THIS SHIPMENT:

Contract Manufacturer Chamber Control Agreement:

I agree that I have sampled the above incoming
shipment of ion chambers and or screws. Our sampling
technique included taking roughly an egqual number of
samples from each shipping container and from different
places in that container. The entire shipment will stay
segregated from other shipments of ion chambers and out of
production until notification comes from SafeNight
Technology Inc. that this sample has passed design
conformity testing.

Contract Manufacturer Inventory Person

Date




VERIFICATION OF CONFORMANCE

DATE RECEIVED: VOCR#

TYPE OF GOODS INSPECTED (check one only):

ION CHAMBERS: ___
Screws

FINISHED SMOKE DETECTORS AND PACKAGING:

SUPPLIER:

LOT/NUMBER IDENTIFICATION:

LOT SIZE QUANTITY:
SAMPLE SIZE:

This certificate assures that the above goods meet all
SafeNight QC NRC licensed specs with zero defects.

Company Name:

Inspected By:

Signature Date

Approved By:

Signature Date

Title

Notification sent to SafeNight Corporate(Y/N)

Date Sent

By (initials)

FORM 4

B23



NONCONFORMING MATSERIAL REPORT

DATE RECEIVED: NCMR#

TYPE OF GOODS INSPECTED (check one only):
ION CHAMBERS:

Screws $
FINISHED SMOKE DETECTORS AND PACKAGING: —
SUPPLIER:

LOT/NUMBER IDENTIFICATION:

LOT SIZE QUANTITY:

SAMPLE SIZE:

INSPECTOR NAME:

DESCRIPTION OF NONCONFORMANCE:

ACTION TAKEN:

R) ENTIRE LOT INSPECTED _

‘ QUANTITY FAILING
REWORK QUANTITY

ACTION TAKEN

AR AR R NS Y G5 S AR R A SR R R N M e Ve WS SR G AW SR R W R R e S WS e e e e e e e e

RETURN TO SUPPLIER QUANTITY

B) ENTIRE LOT RETURNED TO SUPPLIER

REWORK/REINSPECT:
Signature Date
Approval Signature Date
Title

Notification sent to SafeNight Corporate(Y/N)

Date Sent

By (initials)

FORM 5
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NRC CUSTOMER COMPLAINT FORM

DATE:
CALL/LETTER RECORDED BY:

CUSTOMER NAME:

ADDRESS:

TELEPHONE:

DEVICE MODEL: OTHER ID OF MODEL:

PROBLEM:

RESPONSE TO CUSTOMER/ACTION TAKEN:

CRUSE OF FAILURE

LIST OF CUSTOMERE EFFECTED

B ettt T T T ——

ACTIONS TO BE TAKEN BY EFFECTED CUSTOMERS

APPROVED BY:

CORPORATE OFFICER

NRC NOTIFIED ON:

DATE

FORM 6
B25
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PAGE 1

U. 8. NUCLEAR REGULATORY COMMISSION

REQUEST FOR A SEALED SOURCE OR
DEVICE EVALUATION

INSTRUCTIONS: Send this request AND a copy of all related letters/applications and drawings to The Sealed Source Safety Section, ATTN: Chief,
# OWFN Mail Stop 6 H3 Change the License Tracking Systern milestone to 19 and assign to reviewer code |-5
NOTE: Retain a copy of this request with the application and background files

g}’.% ¢
LLIL ! .

REGION/LOCATION

T e [

[Iwv [Tv [TIwe [Jirocs

TELEPHONE NUMBER
£a ~
o 1

DATE

TYPE OF ACTION REQUESTED (Check as appropriate)

PLCANT'S NAME (] source rReview (] AMENOMENT OF
Sjei€ | Vot Q1o REGISTRATION SHEET
PR
LETTER/APPLICATION DATE LICENSE N.MBER(S) [:] CUSTOM REVIEW
[
k.
FOR $58S USE ONLY
REVIEWER MODE|. NUMBERS NUMBER ASSIGNED
OATE RECEIVED DATE ASSIGNED DATE TO FEES
-

TYPE OF ACTION (indicate the number of each type)

| COMMERCIAL DISTRIBUTION (FORMAL)

| USE BY A SINGLE APPLICANT (CUSTOM)

SOURCE (9C) DEVICE (8A) SOURCE (9D) DEVICE (98)
NEW 5] NEW NEW NEW
AMENDMENT || AMENDMENT AMENDMENT AMENDMENT

NO FEES REQUIRED

|| NO SAFETY EVALUATION REQUIRED

r—-’ LICENSING ACTION REQUIRED IF KNOWN

r_{ YES
NO

|| OTHER (Specity)

TOTAL NUMBER OF
REVIEW HOURS

NOTES

NUMBER OF
DEFICIENCY LETTERS

NUMBER OF
DEFICIENCY CALLS

-
"-’T

FOR BILLING P'JRPOSES ONLY

NEW REGISTRATION ~ PRODUCT INACTIVE -
I_J e [ sooness ot ! ADD TO BILLING - REMOVE FROM BILLING
FOR FEE USE ONLY
TVPE OF FEE || | | FEE CATEGORY
e 9A 98 ] ec [Teo
| e | Chieck mBER | MATANN UPDATED
- P 410K | e AS REQUIRED
DATE OF CHECK X LOG MATSYS UPDATED
: AS REQUIRED
APPROVED BY DATE RE’S DATE

Y
R« (Stc_ also ngwuﬁ )

bocer o
NRC FORM 567 (8.9)
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S 030-3362Y
SLEEPSAFE CORPORATION

“makers of the safe smoke detector”

2121 Electric Road SW
Roanoke, Virginia 24018
(703) 969-5738 July 28, 1994

Ms. Susan L. Jreene
Commercial Use Safety Branch
U.8. NRC - Mailstop T8F5S
11555 Rockville Pike
Rockville, MD 20852

Dear Susan:

Enclosed are applications for 1) a device review and
2) an exempt "E" distribution license for our smoke
detector product.

OQur device will contain the element Americium 241 as
a sealed source. The maximum amount that likely would be

possessed at any one time would be 100,000 chambers or
1,000 millicuries.

Thank you for your assistance, and I look forward to
working with you on this project.

pa—
/
incerely,

ST W C««/( /:-/u ey

cott N. Markwell
President

SNM/ct

Attachments

License Fee Information

on Next pdge
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10 CFR 32 32 20
34 3% et 40

US NUCLEAR REGULATORY COMMISSION

APPLICATION FOR MATERIAL LICENSE

APPROVED BY OME NO 31600120
EXPIRES 62060

ESTIMATED BURDEN PER RESPONSE TO COMPLY WiThk ThHiS
INFORMATION COLLECTION REQUEST 178 WHS FORWARD
COMMENTS REGAROING BURDEN ESTIMATE YO THE INFOR
MATION AND HECORDS MANAGEMENT ERANCH IMNBE 7)14)
US NUCLEAR REGULATORY O ISSION WASHNGTON D1
20886 AND TO THE PAPEAWORK HEDUCTION PROJECT (D150
01261 OFFICE OF MANAGEMENT AND BUDGE! WASMINGTON
0C 20%0)

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

WS NUCLEAR REGULATORY COMMISSIOM
DIVISION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY NMSS
WASHINGTON, DC 20668

ALL OTHER PERBONS FILE APPLICATIONS AS FOLLOWS IF YOU ARE
LOCATED IN

CONNECTICUT. DELAWARE DISTRICT OF COLUMBIA. MAINE MARYLAND,
WASBACHUBETTS NEW HAMPSHIRE NEW JERSEY Wiw YORK. PENNBYLVANIA,
RHODE IBLAND ON VERMONT BEND APPLICATIONE 10

U S NUCLEAR REGULATORY COMMISSION RrGION |
NUCLEAR MATERIALS SAFETY SECTION 8

475 ALLEMDALE ROAD

KING OF PRUSSIA PA 19408

ALABAMA FLORIDA GEORGIA KENTUCKY MIBBISSIPPI NORTH CAROLINA.
PUEATO MICO. BOUTH CAROLINA. TENMESSEE. VIRGINIA. VIRGIN ISLANDS. OR
WEST VIRGINIA SBEND APPLICATION? TO

U S NUCLEAR REGULATORY COMMISSION, REGION it

NUCEAR MATERIALS SAFETY SECTION

101 MARIETTA STREET SUITE 2000

ATLANTA GA 3o

INSTATES SUBJECT TOUS NUCLEAR REGULATORY COMMISSION JURISDICTION,

-
(F YOU ARE LOCATED IN

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE US NUCLEAR REQULATORY COMMISSION ONLY IF THEY Wil TO PCSSESRS AND USE LICENSED MATERIAL

ILLINOIS INDIAMA IOWA MICHIGAN MINNESOYTA MIBSOURI OMIO OR
WISCONSIN, SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION, REGION 111
MATERIALS LICENSING SECTION

79¢ ROOSEVELT ROAD

GLEN ELLYN, 1L 80137

ARKANSAS COLORADO IDAMO, KANSAS LOUIBIANA MONTAMA NESRASKA
NEW MEXICO NORTH DAKOTA, OKLAHOMA, BOUTH DAKOTA TEXAS UTAM
OR WYOMING, BEND APPLICATIONS 10

US NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

$11 RYANPLAZA DRIVE SUITE 1000

ARLINGTON, TX 78011

ALASKA ARIZONA CALIFORNIA HAWAII NEVADA OREGON WABMINGTON
AND U5 TERRITORIES AND POSSEBSIONS IN THE PACIFIC, BEND APPLICATIONS
Yo

U S NUCLEAR REGULATORY COMMISSION REGION V
NUCLEAR MATERIALS SAFETY SECTION

V450 MARIA LANE SUITE 210

WALNUT CREEX. CA 94600

1 THIS IS AN APPLICATION FOR (Check sppropriate item)
X| A wEw LICENSE
B8 AMENOMENT TO LICENSE NUMBER
C RENFWAL OF LICENSE NUMBER

2 NAME AND MAILING ADDRESS OF APPLICANT (laciude Z¢ Code/
Sleepsafe Corporation
2121 Electric Road
Roanoke, Virginia 24018

3 ADURESSIES) WHERE LICENSED MATERIAL WiLL BE USED OR POSSESSED

be signed.

Unknown at this time. A manufacturing agreement has yet to

4 NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Scott N. Markwell

TE L!'“ONG NUMBE

703~ 989 5738

SUBMIT ITEMS 6§ THROUGH 11 ON 8% » 11 PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 15 DESCRIBED /N THE LICENSE APPLICATION GUIDE

6 RADIOACTIVE MATERIAL
& Element end mass numbe’ . b chemical and/or Physcal 1orm . and ¢ M8 IMum amount
which will be posessed 8t a0y one Lime

6 PURPOSE(S) FOR WHICH LICENSED MATERIAL wiLL BE USED

7 INDIVIDUALIS) RESPONSIBLE FOR ASDIATION SAFETY PROGRAM AND THER
TRAINING AND EXPERIENCE

8 TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

§ FACILITIES AND EQUIPMENT

10 RADIATION SAFETY PROGRAM

11 WASTE MANAGEMENT

T2 LICENSEE FEES (See 10 CFA 170 ane Section 170 31)

AMOUNT
FEE CATEGORY o, ENCLOSED § ¢

BINDING UPON THE APPLICANT

15 TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF

13 CERTIFICATION (Must be compiered by sppicent) THE APPLICANT UNDERST ANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE 1N THIS A”HC!“ON Aﬂi

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT THIS APPLICATION 15
PREPARED IN CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33 34, 35 AND 40 AND THAT ALL INFORMATION CONTAINED HERE (N

WARANING 1BUSC SECTION '00) ACT OF JUNE 25 1948 62 STAT 740 MAKES IT A CRIMINAL OFFENSE TOMAKE AWILLFULLY FALSE STATEMENT OF REPRESENTATION
TO ANY DEPARTMENT OF AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION

HQS FEE CATEGORY
Ruay | 2 “sf;‘i

R ]

Frep

AMOUNT RECEIVE R

$2 400

/< AYVI! CERTIFYING OF FICER 2 ifv’tnwﬂmYlDNAM! TITLE IDAN
Jf?l‘ﬂ }/l /(L/‘(L’{-lk Scott N. Markwell President 7/28/94
FOR NAC USE ONLY el Paton | § uis @ \
TYPE OF FEE FEE LOG COMMENTS 1Y 1 ]

i RLIDY ¢ 4
Loyl hus 02 1

APPROVED B Y

..M

NHC FOMM 311 19 90




APPLICATION FOR EXEMPT DISTRIBUTION LICENSE

Submitted by

Sleepsafe Corporation
2121 Electric Road
Roanoke, VA 24018
Contact: Scott Markwell
703-989-5738

KJ/LSV
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U.8. NRC CFR 32,26

(b) 1) A description of the product and its intended use

2) The type and quantity of byproduct material in each
unit

3) Chemical and physical form of the byprocduct
material in the product and changes in chemical and
physical form that may occur during the useful life
of the product

4) Solubility in water and body fluids of the forms of
the byproduct material identified in paragraphs b)3
& 12 of this section

5) Details of construction and design of the product
as related to containment and shielding of the
byproduct material and other safety features under
normal and severe conditions of handling, storage,
use, and disposal of the product

6) Maximum external radiation levels at 5 and 25
centimeters from any external surface of the
product, averaged over an area not to exceed 10
square centimeters, and the method of measurement

7) Degree of access of human beings to the product
during normal handling and use

8) Total guantity of byproduct material expected to be
distributed in the product annually

9) The expected useful life of the product

10) The proposed methods of labeling or marking the
detector and ites point-of-sale package to satisfy
the requirements of 32.29(b):

11) Procedures for prototype testing cf the product to
demonstrate the effectiveness of the containment,
shielding, and other safety features under both
normal and severe conditions of handling, storage,
use, and disposal of the product



12)

13)

14)

15)

Results of the prototype testing of the product,
including any change in the form of the byproduct
material contained in the product, the extent to
which the byproduct material may be released to the
environment, any increase in external radiation
levels and any other changes in safety features

The estimated external radiation doses and dose
commitments relevant to the safety criteria in
32.27 and the basis for such estimates

A determination that the probabilities with respect
to the doses referred to .n 32.27(c) meet the
criteria of that paragraph

Quality control procedures to be followed in the
fabrication of the production lots of the product
and the quality control standards the product will
be required to meet
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U.8. NRC CFR 32.26

(b) 1) B description of the product and its intended use
The product is a residential smoke detector.

Sleepsafe smoke detectors are designed to safe lives by
giving the earliest possible warning of fire to the
residential consumer. While most battery-powered smoke
detectors are single station only, the Model 5008 Series
is interconnected with radio signals. When one detector
senses smoke, it will signal all others and all will alarm
as a multi-station system. Thus, the consumer will get
early notification of fire from remote or hard to hear
locations such as basements.

The detector is designed for ceiling or wall installation
with screws and anchors. It is not portable and will be
installed in a fixed location.

The source housing does nct move during use.

The ionization chamber includes a sealed source (Americium
24]1) and source holder trom Amersham or NRD with
certification that they have been leak tested in
accordance with USNRC leak test requirements. The source
holder ies crimped into a nickel plated source cup which is
recessed into a polypropvlene lower chamber and then
attached to the printed circuit board by screw. The other
part of the ionization chamber consisting of a steel/tin
(perforated and insect proof) cover is screwed, soldered,
and snapped around and over the source cup for security.

The smoke detector consiste of series designated as the
Model 5008 and 200P Series. The model submitted by the is
the base Model 500S8I. Other models in the series are
identical in construction but mav have additional
non-radiocactive components such as a photoelectric sensor,
a strobe, a heat sensor, a security sensor, a carbon
monoxide sensor, and additional LED's. These components
may cause additional openings in the cuter case but will
not impact the radiation safety features versus the base
model. The 200P series is identical to the 5008 series
except for the marketing name of the detectors.

The radiation zource model designation will be either:



a) Amersham model AMM.1001H source and holder
or

b) NRD model A-001 source in model A-1056 holder

- 0.9 microcurie of Americium-241

3)a) Chemical and physical form

The Americium 241 is itself in a gold matrix and is
effectively contained between a palladium-gnld alley and a
fine gold interface with a silver backing. The facial
palladium-gold alloy is 2 microns in thickness, the gold
interface 1 micron in thickness and the silver backing is
0.2 millimeters in thickness. The alpha particles are
only emitted from the facial surface. The active area of
the gold foil is 3 millimeters in diameter.

3)(b) Changes that might occur during its useful life

The gold alloy form of the Americium 241 makes it fairly
inert. In addition, the manner in which it is sealed, as
described in item 5 below, isolates the matrix very well
from environmental chemical and physical agents. So no
changes are expected to occur during its useful lifetime
of approximately ten years.

4) Solubility in water and body fluids.

The 241Americium-gold matrix is not very insoluble in
water or bodily fluids. 1In ICRP Publication 30, Part 1,
entitled Limits for Intakes of Radionuclides by Workers,
the fractional rate at which all ingested compounds of
Americium are translocated to body fluids was taken as 5 X
1U-4, based on animal studies reporting values <10-4. It
also noted that areater gastrointestinal absorption might
be expected for complexed forms of Americium and that
enhanced absorption has been reported in very young
rats, In a case study involving the ingestion of two
Americium 241-gold matrix foils that were accidentally
swallowed by a worker, less than 1% of the Americium was

oS |



lost to body fluids after being exposed within the
gastrointestinal tract of the worker for more than 16
days. Further, the activity that was released under these
circumstances was so inert that there was negligible (much
less than 1.5%) absorption into the blood.

R.G. Niemeyer (ORNL-TM-2684) performed a total of 23
twenty four water leach tests and 15 three-week water
leach tests on eight Am 241 foils which had been removed
from five-six year old smoke detectors. The sources
contained approximately 15 microcuries of Am 241 each and
half of the sources were deliberately damaged by drawing a
sharp tool along the entire length of the foil before
leach tests. The maximum activity leached in these tests
was 0.0045 microcuries, which was less than the 0.005
microcuries of leakage allowed by NRC's standard leak test
condition for alpha sources. The average leached during
the 38 tests was 0.9 nanocuries and 11 of the 38 tests
leached less than 0.02 nanocuries.

Dale H. Denham. Batelle Pacific Northwest laboratory,
(Health Physics 16, 480 (196) stated , with a literature
citation to ICRP Report 1I,"Because most of the compounds
of the transplutonium elements are insoluble in bioloaical
fluids, ingestion and percutaneous absorption are unlikely
to result in significant body burdens. For examole, less
than 0.01% of the Americium taken into the cut ultimately
reaches the c¢ritical organ, bone. Hence, at least 500 ucCi
of insoluble AM 241 must be ingested to produce one bone
burden (0.05 uci)."

Since the AM 241 used in the Model 5008 is AMO2 intimately
bound in precious metals and is of much lower activity
than these tests, leaching of Am 241 into the bodv from
smoke detector sources would be much less than stated by
ICRP for insoluble compounds of Americium.



5) Details of construction and design

a) Engineering Details of the Chamber and Contents:
The ionization chamber includes a sealed source Americium
241 and source holder from Amersham or NRD with
certification that they have been leak tested in
accordance with USNRC leak test requirements. The source
holder is crimped into a nickel plated source cup which is
recessed into a volypropylene lower chamber and then
attached to the printed circuit board by screw. The other
part of the ionization chamber consisting of a steel/tin
(perforated and insect proof) cover is screwed, soldered,
and snapped around and over the source cup for security.

Drawings of our chamber are detailed in the followina

Figures 1 & 2. Further detail as to the Amersham and NRD
source and source holders are included in Appendix A.
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b) Dimensions and materials of the circuit boeoard:

See Figure 2 below. The circuit board will be of a
standard PCB material.
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c¢) Housing:

Materials - the material of the outer housing will
be ABS meeting U.L. 94-HB. One exception - the LED
lens will be a clear plastic.

Appendix B provides a complete set of housing engineering
drawings. Information pertinent as to the requirements of
this section have been yellow highlighted and noted with
the following letters in blue ink:

1) diameter of the housing

2) thickness of the housing (separate cover and base)
3) wall thickness (minimum 0.060, typical 0.080)

4) method of attachment of the board to the housing
5) method of closing (hinged cover)

d) Labeling:
1) device labeling description

FPer the Engineering drawings of Appendix B, the words
"CONTAINS RADIOACTIVE MATERIAL AMERICIUM 241 0.9
MICROCURIE" will be etched into the back of the plastic
base. The etching will be visible when removed from its
mounting. In addition, a durable paper label will be
fastened to the back of the plastic base. The label will
be visible when the smoke detector is removed from its
mounting and will also minimally contain the statement:

"U.&. NEC License No. XXX" or simply the name of the
licensee,
2) point of sale packaging marking

The point of sale packaging will contain the following or
equivalent:

a) "Contains Radinactive Material Americium 241 0.9
Micreocuries"

b) "U.8. NRC License No. XXX" or simply the name of the
licensee.

c¢) "THIS DETECTOR CONTAINS RADIOACTIVE MATERIAL AND HAS
BEEN MANUFACTURED IN COMPLIANCE WITH U.S. NRC
SAFETY CRITERIA IN 10 CFR 32.27. THE PURCHASER IS
EXEMPT FROM ANY REGULATORY REQUIREMENTS."




6) Maximum external radiation levels

Using radiolooical data ot the Amersham Corporation
(confirmed using calculated NRD data sheet)., Model DSCA3
ion chamber with AMM.J001lH source and holder, the annual
dose equivalents at the following distances to the front
and back surfaces of the ion chamber are given as follows:

Distance QUTER CAP ELECTRODE SOURCE ELECTRODE
(em) (Facee to Front) (Face Rear)

5 0.050 Rem/Yr 0.00090 Rem/Yr
25 0.003 Rem/Y¥r 0.00004 Rem/Yr

The above measurements were made by Amersham Corporation
using thermoluminescent dosimeters (TLDs) of a size less
than or eagual to 10 square centimeters. These
measurements were checked by calculation utilizing a gamma
constant of 1.28 microroentgens per microcurie hour for
the 59.5 keV gamma. The exposure from the characteristic
¥x-rayvs were insignificant due to attenuation within the
stainlese steel housing of the ion chamber and also in the
silver backing of the foil.

Due to the greater distance of the surface of our unit
from the ion chamber. the doses received from the smoke
detectors 1is exvected to be even less than those shown
above.

7) Degree of access durine normal use

Being a residential smoke alarm, the Model 5008 series
will be installed according to NFPA 72 and local building
codes. Minimally, 1t will be installed at seven feet hich
on a wall (or higher on a ceiling) which typically will
limit accessibility.

The initial installation of the device will take less than
twenty minutes and should be a one-time event. We will
recommend weekly testing which will require less than one
minute for the system. The device will require a new
batterv once per year. It is estimated that this will
take 2-3 minutes or less per unit. Should the unit ao
into alarm, the alarm is latching and will have to be
reset. Reset will take less than one minute for the
svstem. Of course, alarminc whether real or false should
be an unusual event, Lastly, we will recommend once per



year vacuuming the outside of the unit, and this should
take less than one minute per unit.

Thus given installation location and little maintenance,
exposure will be limited.

8) Total guantity of byproduct material expected to be

distributed in the product annually

Not more than 1,200,000 smoke detector: are expected to be
distributed annually. Each would contain less than 1.0
micocurie for an annual total of 1,200 millicuries.

9) The expected useful life of the product

The expected useful life of the product is 10 years.

10) The proposed methods of labeling

A) device labeling description

Per the Engineering drawings of Appendix B, the words
"CONTAINS RADIOACTIVE MATERIAL AMERICIUM 241 0.9
MICROCURIE" will be etched into the back of the plastic
base. The etching will be visible when removed from its
mounting. In addition, a durable paper label will be
fastened to the back of the plastic base. The label will
be visible when the smoke detector is removed from its
mounting and will also minimally contain the statement:

"U.8. NRC License No. XXX" or simply the name of the
licensee.
B) point of sale packaging marking

The point of sale packaging will contain the following or
equivalent:

1) "Contains Radioactive Material Americium 241 0.9
Microcuries"

10



2) "U.S. NRC License No. X¥X" or simply the name of the
licensee,

3) "THIE DETECTOR CONTAINS RADIOACTIVE MATERIAL AND HAS
BEEN MANUFACTURED IN COMPLIANCE WITH U.S. NRC
SAFETY CRITERIA IN 10 CFR 32.27. THE PURCHASER 18
EXEMPT FROM ANY REGULATORY REQUIREMENTS."

11



l11) Procedures for prototype testing of the product

1) Amersham and NRD testing. Amersham and NRD sealed
cources have heen evaluated many times for the U.8. I'RC
with temperature, pressure, impact, vibration, and
puncture tests conducted in accordance with ANSI 524 and
180 2919 standards.

2) U.L. testina. Our product will be U.L. tested and
approved per U.L. 217 prior to exempt distribution.

32) R.G Niemeyer (ORNL-TM-2684) performed elevated
temperature tests on foils that had been removed from
5-six year old detectors. Each foil was heated according
to a time-temperature curve of Underwriters Laboratory's
one hour fire test at 925 degrees. The foils contained
L.7 te 18 u Ci of AM241.

4) 1f regquested. we will provide drop tests after
prototypes become available,

12) Results of prototvroe testing

1) Both Amersham and NRD sealed sources passed all tests
and have been found suitable for licensing purposes in the
United States. Appendix A detaile some Amersham and NRD
information. Other test results can be obtained if
necessary.

2) U.L. testina. Should it be necessary, a covy of those
results can be provided late in the NRC approval process.

3) Niemever's elevated temperature test showed the average
activity loss from the AM 214 was 0.31 %. Most sources
showed an average loss of only 0.05%.

4) Drop test results will be added if recuested.

Other comments:
Our particular ion chamber has been previously licensed in

a smoke detector by the U.8. NRC. ref. U.S. NRC license #
04-213%7-01E,

12



13) The estimated external radiation doses and dose
commitments relevant to the safety criteria in
32.27 and the basis for such estimates

(a) Normal Use:

The intake of Americium 241 into the blood system of a
user of the unit would be negligible, and the likelihood
of such an occurrence would be less than a one in a
million chance. The dose commitment result from such a
negligible uptake would be much less than 0.005 Rem or 5
Millirem to the whole body, all the blood forming organs,
other organ or bodily parts. The information given in
Section 4 above would serve as a basis for such a claim.

The external dose equivalent to the head and the lens of
the eyes of a seven foot individual (possibly at a
distance of a foot from the wall in the vicinity of the
smoke detector) with these portions of his/her whole body
approximately 25 centimeters from the ion chamber (for a
full year, his/her dose equivalent would be 0.003
Rem/year.

This is clearly less than a 0.005 Rem cr 5 Millirem whole
body dose. Since the limbs of the body, the skin of the
entire body, and other organs would be at greater
distances from the smoke detector during it use, the dose
equivalent to these portions of the body would be less
than 5 millirem,

In the above example, it is extremely unlikely that an
individual would remain in the vicinity of a smoke
detector for such a long time. It is more likely that
only 20 minutes are spent in the initial installation and
a similar period of maintenance for the other years. So
the whole body dose equivalent could be lower than 0.004
percent of the calculated dose equivalent.

If during the twenty minute period of installation or
maintenance the individual placed his/her hand on the
surface of the smoke detector directly above the ion
chamber, At a 5 centimeter distance, the annual dose was
measured as 0.05 Rem/year. The surface of the smoke
detector is more than 1.5 centimeters away from the ion
chamber. The exposures rates at different distances are
related in an inversely proportionate relationship to the
squares of their distances from the source. Since the top
of the ion chamber is more than 1.5 centimeters from the
source, the distance from the source is moved from 6.5

13



centimeters to 3 centimeters. The dose equivalent would
then be expected to be 4.7 times the original value of
0.05 Rem/year. resulting in a value of 0.24 Rem/vear. So
for twenty minutes the total dose equivalent to the hand
would be 0.01 Millirem. This is much less than the 75
Millirems allowed to the hand and forearms.

ARs far as the safety involved in the disposal of 2 sincle
emcke detector or a number of smoke detectors from
consumer use to the natural environment, please refer to
the informztion given in NuReg CR-1775% and CR-1156,
"Environmental Assessment of Exposures"

(b) Safetv over useful life

In “he normal handling and use of the smoke detector
during its useful life cf ten years, it is unlikely that
there will be a significant reduction in thne effectiveness
of the containment, shielding, or other safety features of
the product from wear and abuse. Representative samples
of smoke detectors have been subiected to and vassed
recognized phvsical, mechanical and chemical tests
designed to indicate their anilitv teo withstand adverse
environmental conditions. This unit is rugged in
construction materials used and in the manner in which it
has been bound together as a unit. In addition. it would
he 1solated on a wall subiected to extreme conditions only
in the event of a fire, in which case if it does function.
it more than serves its purvose. If the unit does burn
up, with the very. very large volume of air and other
agases which might be assnciated with such a burn-up, the
large dilution and subseguent decrease in the
concentration of anv released Americium 241 would orohably
be insignificant in its effect on the environment.

{c¢) Worst Case:

Tn order for dose ecuivalents to be reseived that are a
factor of one hundred larcer than those of 5 millirems
listed in column ! of the table in Section 32.28. then a
failure must occur in both the smoke detector housing and
in the ionization chamber. A failure in the ion chamber
mav mean exposing an individual to the scurce foil. The
radiation exposure would now increase markedly due
primarily to the characteristic x~rays which have a
combined exposure constant of 14.4 microroentgens per
microcurie-hour. In addition, the 26 keV and 33 keV
cgammas would aleo present some additional exposure of 0.2
microroentgens/microcurie-hour. The total camma constant
te which an individual would then be exvosed would be 16
microroentgens per microcurie-hour. The resulting dose




ecquivalent levels would be 12.5 times higher. 1In other
worde, the ,003 Rem/vear levels that existed at a distance
of 25 centimeters from the outer cap of the ion chamber
(26.5 centimeters from the scurce) would now be 0.0375 Rem
or 37.5 millirem. 1If an individual kept such a sealed
source at this distance from their eves and head for a
year, they would receive this dose. The probability of
such a failure and occcurrence is low - probablyvy less than
one in ten thousand. For a hand placed on top of the
sealed source for thie duration, only a small area
slightly larcer than a 2 mm diameter would receive a larage
dose and, if not moved at all during the vear. would
certainly exceed the 7.5 Rem limit. 1If the sealed source
were to be manipulated in the hand, then the localized
maximum intensities would be shared by most of the other
portions of the hand so that the average effect is to
receive a dose equivalent not nearly as large as a mayximum
localized doee. Since it is verv imnrobahlv that the
gealed source would be hardled continuouslvy for an entire
annual! perind and probablv much less so. the ey scted doce
equivalent would he less than the 7.5 Rem limit. The
vrobabilitv of such as occurrence 1s ovrobably much less
than one in ten thousand. In judging the possibilities of
receivinag an uptake of Americium 241, the chance of such
as occurrence is less than a one in a million chance.

Tn another worst case example. if a2 sealed source were to
he accidentally swallowed by a youngster after
successfully orving open the smoke detector and the ion
chamber, the source might lodge in his/her throat for a
period of time, perhans two weeks, in which case he/she
might receive 50 Rems of dose to this area. Tf the

source weve to continue on instead of lodging in the
throat. and spend a week in the castrointestinal tract.
chances are that for the source being as inert as it is.
that less than ! percent would ¢et into the bodily fluids
and !'eses than 0.) percent of the latter would get into the
blocd svstem. So beginning with less than one mic- ocurie,
then only 10 picocuries may expose the whole body bluod.
but the dose eguivalent would be less than 15 Rems.

Further., lets assume a maximum storace at anv one location
at any time of 25,000 units. Lets also assume a carton
contains 24 smoke detectors with a conservatively
calculated surface dose of 9.1 uR/hr (hand) and 2.9 uR’hr
at 6 inches (body). 1f a warehouse worker directly
handled cartons 10 hours per week, the hand does would he
4.7 mr/vr and bodv would he 1.5 mr/vyr. 1In actual



rractice, such handling would be much more intermittent
agiven the use of fork-lifts etc., and the calculations
wonld be much amaller.

Lastly. there have been a vast number of other scenarios
dgenerated showing many different probabilities of
hvoothetical acecidente, A number of these scenarios are
in Amersham Corporation's radiocactive material license
files 1n your offisce. Please refer to them as part of our
demonetration of creditable accidents bevond the one
mentioned in the background te this section.

14. A determination that the probabilities with respect to
the doses referred to in Section 22.27(c¢) meet the
criteria of that varaaraph.

There have heen a vast riumber of scenarics generated
showing manv different probabilities of different

hvvothetical acecidents. A number of these scenarios are
in Bmersham Corporation's radiocactive material license
files 1in vour office I would likes to he ahle to refer to

them as part of mv demonstration of creditable accidents.
I would again like also to refer to the actual aceidental
1 described in Section 4 ahove, which involved 4,22
microcuries of astivity and an uotake to the blood of less
than 525 viccocuries, The item which has not been
mentioned is that there i3 only 0.9 micreocurieg in each
cealed source ard leak tests have demonstrated repeated
that removable contamination is much less than 0.005%
microcuries and in most cases less than the limits of
detection of the leak testinag procedure.

15. Quality Contiol Procedures To Be Followed and Reguired
Standards To Pe Met During The Fabrication of the
Smoke Detectors.

The 5008 Series detectors ion chambers will he auality
tested in accordance with 10 CFR and the "8888" position.
And our product will be U.L. tezted and anproved brior to
exernt dietribution and manufactured meeting IS0 ©000
aquality standards, Tn addition, we will have to meet
Underwriters lLaboratory manufacturinag requirements.
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2937 Alt Boulevard North, Grand Island. New York 14072-1292
Telephone (716) 773-7634
FAX # (716) 773-7744

July 22, 1994

Sleepwell

2121 Electric Road
Roanoke, va. 24018
Attn: Scott Markwell

Dear Scott,

You asked about external (penetrating radiation) from smoke
detectors. This radiation is so low that it can not be measured
by simple geiger counters but rather by long exposures (24hrs,
or greater) in carefully shielded counting chambers. I believe
the calculated dose for 1 microcurie of Am-241 should be acc-
epted in leiu of actual measurements of microrem/hr.

The calculated dose follows:

C= 1X10-6 Curies R/hr at 1 foot= 6 CEN.
N= ,36 R/hr @ 1 £t.=6(1X10-6)(.36).060
E= .060 R/hr @ 1 ft.=.1296X10-6

13 ur/hbr § 1 2t.
using inverse square law - dose rate at 2" = 4.68 ur/hr @ 2"

Therefore, the unshielded dose rate from the source separate
from the smoke detector is a maximum of 5 microrem/hr, NRD

does provide a certificate on leak testing and radiocactive
content on each shipment.

Sincerely,

T il b

Lawrence Keating
Chairman of the Isotope Committee

LK/1lm

A SUBSIDIARY OF MAK IV INDUSTRIES INC. A\ 9 "y
DR NS4



INC. 2937 Alt Boulevard North, Grand Island, New York 14072-1292
Telephone: (716) 773-7634

FAX & (716) 773-7744

CERTIFICATE QF RADIOACTIVE

Specification:

Drawing Number:

Nuclide & Radiotoxicity GCp.:
Maximum Activity:
Classification Designation:
Test Sources:

Americium-241 Alpha Foil Model NRD AQ01
858026

Americium-241 Group A

0.9 microCuries

ANS1/1S0 C32222

Foil in source holder A-1056

Test

Temperature

Pressure

Impact

Vibration

Puncture

Pass
<0.05

Pass
<0.05

Pass
<0.05

3 Pass
<0.05

Test carried out in accordance with ANSI-542 International Standard 1SO 2919.

Leak Test: Immersion and Wipe

Additional information: Figures in Table denote activity (n(Ci)

measured in liquid after immersion.

g A N P O T

Quality Control Department Ddte urce Department

A SUDBSIDIARY OF MARK iV INDUSTRIES INC,



A FOIL DIAMETER

METRIC DECIMAL
+0.03 mm +0.001"
2.3 min 0.092 in.
5.0 mm 0.197 In.
6.C mm 0.236 in.
16.C mm 0.628 .

REVISIONS &
Rev.| DaTE DESCRIPTION AUTH| TR | CK
) (2" 23] REDRAWN ON AUTOCAD cDo
2 S0UAS2 &mﬁ;ﬂm YELLOW GOwD ki cop 4‘”
3 | owmoe mwn’rmwm 7 | eoo Qﬁ‘

A. YELLOW COLD PLATE 0.00002"
B. GOLD OR PALLADIUM 0.00004"
C. AMERICIUM 241 AND GOLD 0.00002"
D. GOLD 0.00003
E. SILVER 0.004" 10 0.007"
UNLESS OTHERWISE SPECIFIED SIGNATURES DATE
oMENSIONS ARE v incres foraen R, BIDELL _l NRD INC.
TOLERANCES ON: A SUBSIDIARY OF MARK IV INDUSTRIES, INC.
peqgneenioant B ChECNES 2037 ALT BOULEVARD GRAND ISLAND, NEW YORK 14072
APPROVED
3 PL DECIMALE £
ANGLES % - A—001 SINGLE FACE FOIL
FRACTIONS  # THIRD ANCLE PROJECTION
DO NOT - — :mm Asrcnkf 241, (ii)cl_a)n SILVER
SCALE PRINT 5 Aliers| na 79A045 | 3

TOTAL P oS
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PRk P PP P

DATE|SYM REVISION RECORD AUTH|DR. |[CK.

2on05q 1 [NOTE 3 & € CHANGED. 90096 WAS e
GENERAL NDOTES FOR STAINLESS STEEL SCREW MACHINE HOLDERS: 20094 VAS 9489

04091 2 |NOTE 2 CHANGED: 0.00! WAS 0.003 | JES |CDD

o?.nmL 3 [NOTE 10 ADDED D |CDR
MATERIAL: 303 STAINLESS STEEL 25N0S1 4 INOTE | CHANGED: B90 WAS B100 | JS |CBD
FIN!SHED SDUQCE HDLDER HARDNESSi RUCKVELL BIOO MAX, NOTE § CHANGED: B100 WAS B90

12DE91] S laave 1 ADDED DM {CED
COUNTERBORE TO HAVE SHARP CORNERS, 0.001° MAX. COUNTERBORE f2od s L'OF 2 RENOVED FROM TITE | T.e, mp_i
SURFACE 7O BE FLAT AND FREE FROM PROJECTIONS. NOTE 3 REVISED
CONCENTRICITY TO BE WITHIN 0.003" ON ALL DIAMETERS.

ROUNDNESS TO BE 0001° MAX

SURFACE FINISH TO BE NO GREATER THAN 90 MICRO INCHES UNLESS
OTHERWISE SPECIFIED. SHARP CORNERS NOT TO EXCEED 0.005" RADIUS.

SOURCE HOLDER CAVITY MUST PASS A ©0.094° PLUG GAUGE CHECK.
AFTER MACHINING, PARTS SHOULD BE DEBURRED, PASSIVATED, AND THEN DEGREASED.

AFTER ASSEMBLING, CRIMPED TABS SHOULD HOLD FOIL FIRMLY TO THE BOTTOM
OF THE FOIL CAVITY. CRIMPED SURFACES SHOULD BE FREE FROM CRACKS OR FLAWS.

SOURCE MUST REMAIN FLAT AND FREE OF DISTORTIONS AFTER CRIMPING.

CORNERS TO BE SHARP, 0.003" MAX.

CUT OFF BURR NOT TO EXCEED 0.003° HIGH X ¢0.015".

FOIL MODEL A-001
RIVET MODEL A-1036
ASSEMBLY MODEL et
ENCAPSULATION CODE| I-405
PROTOTYPE TESTS 11211111
Q.C. TESTS AGRSVW

NRD nc

A SUBSIDIARY OF MAPK IV INDUSTRIES, INC.
2937 ALT BOULEVARD GRAND ISLAND, NEW YORK 14072

TITLE

NRD SPECIFICATION

TOLERANCE
EXCEPT AS NOTED)

"CIMAL

2016

: WATERIAL & FIN:SH SCALE
AT DB
JM.

* DATE

08FEBS

DWG. NUMBER

SPEC FOR 83550

st

ce 6
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IAEA CERTIPICATRE OF COMPETENT AUTHORITY
FOR SPECIAL PORM NONDISPERSIHLE RADIOACTIVE MATERIALS
CERTIFICATE WUMBER USA/0036/3, REVISION 5

This certifies that the source described has been demonstrated to meet the
regulatory requirements for special form radicactive material as prescribed in
the regulations os the International Atomic Energy Agency and the United
Btates of America” for the transport of radicactive materials.

1. Source identification - NRD Model A0OL

2. B8ource Description - The Special Form material is a laminated metalic
foil matrix of silver, gold, and Americium dioxide.as shown on NRD
drawing number 92A071 (attached). During transport the material may

be in the form of free foils or secured in a variety of h~l'ers or
mounts.

3. Radioactive Contents - This source consists of Americium-241 as oxide
with the activity per foil ranging from less thanm 0.037 MBg (1 uCi)
to 2035 MBQ (55 mCi). Activity per unit area does not exceed 0.086

MBg (2.33 uCi) per square millimeter (55.5 MBg (1500 uCi) per square
iach).

4. Expiration Date - This certificate expires August 31, 1997.

This certificate is issued in accordance with paragraph 803 of the IABA
Regulations and Section 173.476 of Title 49 of the Code of Pederal
Regulations, in response to the July 9, 1992 petition by NRD Inc., Grand
Island, NY, - in copsideration of other information on file in this Office.

AUG | 4 1992

George A, Brown, Chief (DATE)
Radioactive Materials Branch
Office of Hazardous Materials

Technology

Revigion 5 - issued to extend expiration date.

1 “"safety Series No. €, Regulations for the Safe Transport of Radiocactive

Materials, 1973 Revised Edition, as amended," published by the International
Atomic Energy Agency (IAEA), Vienna, Austria.

2 Title 49, Code of Federal Regulations, Parts 100 - 199, United States of

TOTAL P.B2
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Product specification -

Smoke Detector lonization Chamber Data
sheet
11247
DSC.AY

Bence 0
e e P C D

A o0 cap ol oo
B~ vource olswe e roge
€~ W sectrone

D =  soMetier vieotrooe

Dwmensrorm m mm

view trom nderneeth o v

Geneoral description

The unit is a dual lonization chamber of advanced design containing e single radioisotope source producing
ionizaticn in both chambers. The design was de. sloped using a computer model to optimize performance
characteristics. The lonization chamber incorporates a performance test electrode.

Certain aspects of the design, including the test electrode, are the subject of patant applications.

in acoordance with OECD recommendations!') the source activity is less than 1 uCi (37 kBg) 24'/Am. The general
construction is designed to meet the requirements of Underwriters Laborstory standard UL 21712 and British
Standard 54486 part 165) For maximum corrosion resistance the slectrodes and source holder are made of
A1.S.1. 318 stainiess steel, the insulators of pe'ytetrafluoroethylene (Teflon™), and the support moulding of
ypropylene. The ionizing source is made of 8 silver and gold composite with a goid/palladium alloy emitting
ace. Sources of this type are listed 83 model number AMM. 1001 with the US Nuclear Regulatory Commussion
as suitabie for licensing, and are used in the majority of ionization-type smoke detectors.

The units are supplied assembied ready to mount on 8 suitable printed circuit board using the pre-tinned tags
provided. No source adjustrment is required.

The DSC A3 incorporates a nce test electrode to permit electrical testing of the chamber during
operation, as required by BS 5446. When actuated the electrode disturbs the balance conditions to simulate
the presence of smoke.

The design is suitable for use with an external integrated circuit containing the electrometer and alarm circuits.

“du Pont tracdemark



09-01-88 07:53PM RAMERSHAM CORP., U.S,R. P02

1. ORGANZATION FOR ECONOIMIC COOPERATION AND L% VELOPIMENT
“Propcmd radiation protection 3tanderts 107 10MZETION CNEMDEr sMoke detecton * Nucies' Energy Agency
Draft, e OBED, 1978,

2 UNDETWRITLS )0 SORMITNRIES WC
"Standerds for satety. S MNt?bWMQQMfWNZMW,MM
UL Ing., First Ootober 1978,

3 RSk STANDARDE MSTITUTION
“Specification lor compommnis ul aulomatic fire alerm systeme for residential prerises. Part | Point dype
smoko detectors.” Londor, Bntish Standcierds Institution. 1877,

Circuits used to determine typical charaotsristios
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DS. 11247 (repiasing 0S. 11227, Jan 1978 Jarwary 1979



} spocmcnuon (see also Figures for typical cheracteristics)

mm except where specified are:

Outer to source electrode potential: BV
Tempersture: 20° £ 3°C
Pressure: atmospheric, nasr $88 level; clesn air

Collector electrode balance poteritial

Change in colfactor balance potential with smoke
8) O- 2% obscurationyft’
b) 4-0% obscurstion/ft’

Insulator iaakag
Capacity (collector to outer +source electrodes)
241 Am sourcs sctivity

Chenge in collector balance potentisl when the test electrode potential
is changed from outer potential to sowrce potential

*These are the obscuration limits specified by UL 21712

Radiological data

Users of these units in all countries should ensure that they comply with all relevant regulations on the control
of radicactive materials.

The following information is given for guidance.
External radiation dose rate calculations based on thermoluminescent dosimetry (TLD)

direction distance approximate sbsorbed |
l {em) dose (rad/ysar) J
Norme! to surface of outer cap electrode 6 0-08
Norme! to surface of outer cap elerirode 285 0003
Normal to source electrods 5 00009
Normal to source electrode 25 0-00004

These data will ensbie users to comply with the U.S. Code of Federal Reguiations [10 CFR.32.26.(8).)

Frinc ple of operation

The coliector slectrode is charged by any imbalance in the ionization currents flowing in the inner and outer
chambers, until thess curments come into balance (sse Figure 1), In the absence of smoke or eombustion
oducts the collector electrode remains at this baiance potential except for excursions due to statistical
luctustions in the ionization currents. When amoke enters the chambers the ionization currents are affected,
that it the outer chamber more so than that in the inner chamber. The collector alectrode is then charged to a
new balance potential (see Figures 2 and 3). This change ir: poterttisl can be used 1o tiigger an alarm circuit.

The tast electroce is designed to simulate a smoke obscuration typically of 4%/ft. The vanation of the balance
voltage with time after sctivetion of the test electrode is shown in Figure B.
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Product specification !

Americium-247 alpha foll and sources oh::
5
11262
Americium-241 aipha particle emit. . foil, mads by Arrarsham International, is e versatie
material which combines high integrit ' of containment with relatively high emission efficiency. It can
be formed or cut into various shapes to suit 8 wide variety of applications.

In most cases, and particularly for use in icnizetion chamber smoke datectors, it is preferably
mounted in specially designed holders 10 provide sealed sources.

Eacause americium-241 emits only alphs, low energy X- and gamma radiation with no"bets
radistion, it has 8 significant advantage over radium-226 which it is tending to replece in the majority
of spplications,

Construction

Figure 1

Foil

The radiosctive materisl, in a gold matrix, is etfectively contsined between s psliadium- elloy,
walladium-gold laminate or pure fine gold fece and & silver backing (sse Figure 1). The front face is
thick enough to retain completely the americium-241, but thin anough to sllow efficient emission of
the a-radiation. In some cases the silver backing Is sandwiched betwsen 2 second layer of
'amoriciumzn /gold metrix and palladium/gold face to give double-sided foll, emitting from both
aces. :

The manufacturing process begins with the production of & small billet consisting of an intimate
mixture of smericium oxide and pure goid. The billet Is first sintered and then hot forged in 8 silver
cas%e with s gold-paliadium alloy face. Repeated rolling of this composite, under ca ully conuolied
conditions, produces 8 continuously welded metal strip of the required dimensions with the ective
leyar confined between inactive borders and protected by a thin face of gold, palladium-gold alloy or
palladium-gold laminate.
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Dimensia

producad aie listed below |

!nnurm

ity on active srea

mumtnugmmuwummhuhm»nm —

l:-“unwmhh l:::nmmn ‘..4- l

habyem  |ucie

(wCi/em MBg/em wCitem® |MBa/emd

10 0 |} 0298 128 20 AMM.)
wn 11 100 30 3 20 AMM 1
40 148 32 118 129 20 AMM 4
125% 483 100 370 13 20 AMM 8
180 $ 92 128 474 128 20 AMM 2
240 8-88 192 710 126 0 AMM 3

Widine A and A tefm 10 Uw dimar 3kans shewn in Figure 1

Foils are nomally supplin angths of 28 or 100em. Folls of other dinvensions and sotre Wadings
T'r":zsm/wf 10 customms spwiilications. The maximum oading ln nomially 200uCl/em?
i ' -

Fail pisces

Amorsham Imemations! s developed techniques and squipment which ensbiv cutting operetiony
1 Lw perormed clesnly, reprocucitdy sid safely. It is racommended thm (lis coerstion, together
with mounting 10 give sealed sources fres from isakage and ramovable surfacn cunlamination, be
camed out In nur lsborgtones

Besled souroes

For 1he majority of epplications. and particularly for use in smoke delecort. sualed sources are
prapared hy rounting @ digc 2! foil (usuaity shout Srm diametor) in a8 metsl holdar in such & wey
83 10 reisin the dise and protect the edge of Ine ol

This method of manufacturs produles sources whieh will pass staninory leak tests, end whigh maet
1he reuwements of most regyiatory authurities. A wide variety of Such sourcss is in regulor
producton and some typical sxamples s1e show in Figure 2. DiMarent methoos ul retsining the ltoil
a0 used. (0 the fiest sxample (¢) the o1l 18 held in piace by the crimped edge of the holces . In the
other sources the foll Ix sxiidwiched betwoon mets! plates which sie held togother By $0O1 w19
(wsample (b) ) or the 10iled-over wlye of the holdor (c). The foll usad i these two Source. emie
from noth laces.

(») (L)
Figure 2 o e . T

Other designs ot holder can be provided Lo meet users’ spacial recuirements. Amersham | bemustional
mm-nwodm-chmmmﬂhm n of sowiice holders. Consuitafions 81 an
early slage 10 6gree specMmestion will nurisally sover the tollowing ssymais

Soutce howar:  shape

method of stachment 10 Juppnnt
dirmmnsions snd tolerances
matarinl of construction end finish

Sourcs output . radiosotive content i tolemnce
rmQuUiTed (On Burernt and YOMraNTE
reguired slphe energy spectum

In meidition. Information will be requirsd on messurement specification snd procedures, lvl:rﬂ
coniral am integrity requisements, quamitiss, Jakvery schedule, and amalis of probeble working
envifoMMent



Quality Control
Surface contamination

Foil : The aipha-emitting face of sach length of foll (exciuding cut sdges) is wiped with -

& swab Of cotton wool moistened with ethanol or watsr ; the 2etvity removed |s
measured by & scintiilation technique. Acceptance limit 0-006uCi (7858¢)."
This test conforms to British Standerd Speification 6288

Sources For mounied sources, 8 similar test is carried out or @ batch basis 10 ensure that
any loose contamination srising from cutting or other manufacturing operations is
less than 0-005uCi (718884g) per betch

Foil pieces : The tests used to check for surface contamination will depand on the size, shape
and quantity of pleces. They may be varied to suit the user's requirements. Further
details will e provided on request.

Activity messurements

Foil: The active content of the foil is determined by carefully defining sn sres of the
active zone, shielding it from the surrounding activity, and measuring the 1otal
gemms and X-ray emission using 8 thin Nal crystal detectar. The americium-241
content per unit area can be calculsted from thase measurements. The deviation
from the stated nominal value is usually less than +15% per square centimetre.

he face thickness is checked by critically examining the - sha onergy spectrum

from measurements with & silicon surface barrier detector.
The uniformity of distribution of the sctive content, and the position of the active/
inactive boundaries are both checked by using autoradiography technigues.

Sources: The specification for sealed sources and cut pieces is normally sgreed between
Amersham International and the customer. The specification should Include
acceptable tolerances on all the measuremants requested. Normally the two
measurements required are active content snd ion current, the latter being
measured on an sir lonization chamber, which may be supplied by the customer.

Intsgrity "

Representative samples of the different types of foil, and various ionization chambar smoke detector

assemblies have been subjected to internationally recognised physical, mechanical snd chamical tests

designed to indicate their ability to withstand sdverse environmental conditions. The results of the
tests are available on request.

Tests for "Speciel Form' radicactive material ,

Americium-241 alpha foils manufactured by Amersham Intemational have passad the tests for
Special Form radioactive material a8 specifiad in ‘Regulstions for the safe tracispon of radicactive
materials 1973 °,

Sealed source model numbers listed by USNHC _

Americium-241 alpha foils manufactured by Amersham International have been evalusted by the
United States Nuclear Regulatory Commission and found suitabie for licensing purposes in the
Unitey States.

T’ e sealed source moda!l numbers are ;

AMM. 1001 — unmounted foil rnco

AMMA001D  — foil piece with sipha particles emitting from both sides
AMM.I001H  — foil piece mounted in holder

180 classificetion

The Intemationa! Organization for Standardization (ISO) has proposed s svstem of classification of

s~aled radioactive sources based on safety requirements for typical uses (100 1S0.2919). Prototype
. BOUIces are subjected 10 the following tests : temperature, extemal pressure, impact, vibration,

puncture.

Each test can be spplied In several degrees of severity and test results are expressed as a five figure
code to indicate the severity of the tests. The code is preceded by a letier related to cenain activity
limits dependent upon the toxicity, solubility and reactivity of the active components of the source

The 1SO recommended rating for ionization chamber smoke detector sources is C32222 However, »
typical rating for americium-241 foil sources manufactured by Amersham international is C44334,
and ratings o3 high as C84564 have been achieved by using optimum design conditions.

Other tests

Many other tests designed to simulate severe industrial environments heve been performed on
samples of alpha foil These tests have included exposure to sulphur dioxide gas, 1o salt spray, and to
ozone, immersion in body fluids. abrasion by sand particles, etc. Full details of thess tests can be
supplied on request.

‘Regulations for the nafe transport of radicactive materials. 1873 revised eodition. YVienna, Inteengtional Atomic £nergy
Agency, 1872
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The lonising Radiations (Sosled Sources) Reguistions, 1989, require that aloha foll should not be
handiad with the bare fingeea. Poll, foil pienes and mounted sources should be handied using forceps
nr proameetive glovas Othar machsnical handitng syttems may be used, but In ali operations care must
be taken 10 prevent damage 1o e front tace of the foil,

Procassin.  unmon vied foil pleces and foll subdivisiue may 1equire addhional sefuty reecautionn.
Usens should cuntsct Amersham Inimnetional or the compatent nsticnsl suthority for savics on
pardcular openatons.

The low energy photon eminsion should not requirs shiekding at ths low ectivilies normally
:u:datod wh’h o:hm tolla. For exampte, 1mCi uf activity will ghve an sxposure rate of approximaely
mR/hour at 10cm,

Further safety advice is availalle for users who may be using isige quantities of 24'Am foil, such as
in the productian of smoke detectors.

Recommended werking life

The recemmended werking lifo of s source (s that period recommanded by Amershain Infemational
within which the soutss should be replecad. The period given hes Lawi axswsswd on the hasis of such
factors as tuaicity of nuclive. tulal inilisl ectivily, soura eonsinaction, hadl-iife of nuclide, typical
anpliemion Anvironments. operational experience, st parformance daa, ste,

Propared and mounted amorisium 241 foil picees as supplied by Amersham International have &
recomnended working ile o 10 years when used in dry. non-conosive alnuslimes Fou wsm In other
envitonmental conditions. adva.e siwull be vbisined from Anwesham Intermetional.

A recommanded working Iite €2nnot be given for any fod which is 1o bo pracossod further by the
customer. Howsver, Amersham Int rel s willing 10 advise and coopmate with the customes
in sxsessing the recommaended working lifa of the finished product. providing full delils of Lhe i
manuiacturing procedure. design and spplicatiun of the sourcs a/s known

Nuelsar date for americium-241

Helf lifs : 423 years
Alpha energies
(emitted from foil): -~ 4 BMaV (typical spectrum, see figura 3)
The spatial distribution of the alpha enmyies i shuwn in figure 4
Photon enargies : 59 SkaV (35 3%

emittsd )
Np L Xoreyn 12-22keV (~40%)
Radiochemical purity:  » 992%

Typles! spacirum Speatis! distribution of a-partale
(amanciym-241 alpha toil) energy for foil with Jum fece
o
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Figure § Figure 4

Sowctrs measured 3t Amersharn intermations. using 4 81 marface berner detector,
{0 ONOrUes UeGIEGed dUS 1D UIMAMIION MIoUJN Nl tiley fxes of foi)
Rel2ted products

Alpha foils of & similar construction but conteining redium- 226 are slso available. Detsils can be
wpolied on reguest
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Precautions and recommendations

The chamber {onization currents are small (order of 10pA) so the utmost care shouid be taken to preserve the
insulation of the collector elactrode and any detection device connected to it. In particular, care should be taken
to avoid contaminating the insulators with soldering flux. The insulators should not ba handled. The lead
connecting the collector alectrode to the detector circuit should preferably be short and clear of the circuit
boerd and other components. To improve corrosion resistance the associated circuit should be enclosed in a
sealed container and the chamber terminals sesled with a suitable sealant where they enter the container Care
should be taken to avoid sealant on the sides of the insulator of the collector slectrode tarminal. Chambers
intended for installation st high altitudes may require adjustment of the tripping level of the detector circuit for
optimum sensitivity (see Figure 8),

The balance voltage is relativaly unaffected by variations, within reasonable limits, in ternperature, humidity
and wind velocity (see Figures 7, 8 and 9). For applications involving usa in a wider range of temparatures
than those shown, the detector circuit should incorporate some tempersture compensation

The chamber collector electrode is shisided by the outer cover from external electric fisids Surtable shielding
should be provided for the associsted circuits, especially because of the necessarily high impedance of the
circuit connected to *he chamber collector alectrode.
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UNDER - TENS LABORATOMIES MC
'smvwnmmmm?mmﬂmaod-mmfU\.217.Modm.mwm
UL Ine., First impression, 4th Ootober 1978,

901 1504 S TANGA RO INSTI TUTION
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