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VOID SHEET .

TO: License Fee Management Sranen

FROM: Susan L. Greene

SUBJECT: VOIDED APPLICATION

Control Number: 021654

Applicant: SafeNight Technology, Inc.

(formerly Sleepsafe Corp.)
Date Voiceo: 11/ /96

Reason for Void: Application abandoned by
,

licensee after license review.

,

;

,

f/

/wAe/rd"O/96/$u an L. Greene 11/
310118 r rignature casej

IMAB/IMNS/NMSS
Attachment:
Utficial Recoro Copy of

Voided Action

FOR LFM8 USE ONLY

Final Review of VUID Completed:

O Refund 4thorized and processeo

No Refund Due

Q Fee Exempt or Fee not Requireo
,

\
Coaments: Log completed O C

'
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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 Registration 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 required in order to complete our review of your licensing
request and to issue an exempt distribution license. |

|
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 I explained, since we have
not received, as of the date of this letter, the information necessary to
issue a distribution license, NRC must consider your application as having
been abandoned by you and have voided your licensing action.

Note that should you decide ta submit tha 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, you should reference your earlier submissions, note the fact that
you included an application fee 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,
na s sned by:

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

OFC IMAB (IJ
NAME SLGree5h3

DATE 11/3/96
0FFICIAL RECORD COPY
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J& UNITED STATESy
;r j NUCLEAR REGULATORY COMMISSION,

*
2 WASHINGTON, D.C. 20665-0001

August 7, 1996,

j

MEMORANDUM T0: Susan;Greene,. License Reviewer
' Commercial Section

! Medical, Academic, and Commercial
Use Safety Branch

! FROM: Michele L. Burgess, Mechanical Engineergy
Sealed Source Safety Section
Medical, Academic, and Commercial

Use Safety Branch
;

'
SUBJECT: 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

i application, we have completed the SSD review. Please find enclosed a copy of
registration certificate NR-1005-D-101-E.

4 If you have any questions, please contact me at 415-5868 or Mr. Douglas
Broaddus at 415-5847.4

' Attachment: As stated

cc: SKimberley, LFDCB

.

1
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

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

DEVICE TYPE: Smoke Detector

MODEL: SN Series, PL Series

DISTRIBUTOR / MANUFACTURER: SafeNight Technology Inc.
2121 Electric Road
Roanoke, Virginia 24018

|

l

l
ISEALED SOURCE MODEL DESIGNATION: NRD Model A001

Amersham Model AMM1001H I

|
|

ISOTOPE: MAXIMUM ACTIVITY:

Americium 241 1.0 microcurie (37 kBq)
i

LEAK TEST FREOUENCY: Not Required

PRINCIPAL USE: (P) Ion Generators, Smoke Detectors
,

|

CUSTOM DEVICE: YES X NO

|

|
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
'

SAFETY EVALUATION C? DEVICE

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

I DESCRIPTION:
1

The SN Series and PL Series are different marketing names for the I

same smoke detectors. All models in both series are identical in I

construction to the base model, SN-100, with the exception of
differences in electronic components. 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 centimeters) 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

i

part of this registry document: |
|

SafeNight Technology Inc.'s application dated December 28, i
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, i.

and June 24, 1996.

ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

.f) / .'

Date: August 5, 1996 Reviewer: / '/
, '

/ -

le !' -

Douglas A. Broaddus
/- m-

__

// .. ."'~* ' >>-Date: August 5. 1996 Concurrence: / '

Steven L. Baggett
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ei - UNITED STATESf'*4j NUCLEAR REGULATORY COMMISSION
't WASHINGTON, D.C. 20555 0001

%, May 28, 1996+ . . o ,o

MEMORANDUM TO: Susan Greene, License Reviewer
Commercial Section
Medical, Academic, and Commercial

Use Safety Branch

MicheleL. Burgess,MechanicalEngineer#''bbFROM:

Sealed Source Safety Section
Medical, Academic, and Commercial

Use Safety Branch

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

This is regarding your technical 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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g g UNITED STATES
S NUCLEAR REGULATORY COMMISSION<,

U f WASHINGTON, D.C. 206dS4001

'+9 . . . . . ,o November 7, 1995

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

Dear Mr. Markwell:

This letter is in response to our telephone conversation on November 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 providing4

details regardins any manufacturing or testing procedures that SafeNight will
require its contractors or manufacturers to perform and the auditing pl&1s Ithat SafeNight will establish to ensure that those procedures are Asatisfactorily executed.

1

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.

1

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 aad 1

Medical Nuclear Safety
Office of Nuclear Material Safety

and Safeguards

cc: SKimberly, LFDCB
CBcile,_ IMAB

'9
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j (FOR LFMS USE)
INFORMATION FROM LTS

|' BETWEEN: - --------------------

,

Licet..e Fee Management Branch, ARM Program Code: 03255
i and Status Code: 3

Regional Licensing Sections Fee Category:,

i Exp. Date: 0
i Fee Comments:
.l

j
.Decom Fin Assur Reqd: _.

.

-

.. .

1 ,
'

LICENSE FEE TRANSMITTAL

f A. REGION

1. APPLICATION ATTACHED &

Applicant / Licensee: SLEEPSAFE CORPORATION
Received Date: 940802
Docket No: 3033624
Control No. 021654
License No.
Action Type: New Licensee

2. FEE ATTACHED #
Amount: W/O O. o o

f

Check No. 44M

3. COMMENTS

Si ned N . '

$$ v.) Dafe
E

E-2-954 (I
B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered / J ) :m:
1. Fee Category and Amount: # MOO a;

.>,

2. Correct Fee Paid. Application may be processed for: 8
Amendment
Renewal I

, WLicense V

3. OTHER @

Si ned r A.
'M-Da e V 'f p w

;

_ _ , , , _ . . . . , _ _ . . . . . . - - - . _ _ , _ . _ _ . . .. _ -,-,.... -. - ..__. - ..,,-.---.-,,.- ,_ _ _ - .
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R1201021 LICENSING TRACKING SYSTEM DATE: 940802
PAGE: 1

LTS WORKSHEET

DOCKET NO 03033624 LICENSE NO - STATUS: (
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 -SL EF3;,iE CO.We- DECOM FIN ASSUR REQD:
d- (ll Ilf[f of h(

DEP7/ BUREAU: CONT PLAN REQD: _ APPRV: _

BU3LDING

STREET 2121 ELECTRAC ROAD ( d
CETY ROANOKE STATE: VA ZIP: 24018

CONTACT PERSON: SCOTT N, MARKWELL. PRESIDENT PHONE: 3 W 1--5 G &
PRIMARY PGM CODE 03255 SECONDARY PGM CODE'3:

INSPECTION REGION: 2 PRIORITY CODE: INSPECTION CATEGORY:

RADIATI3h SAFETY OFFICER;

STATES WHERE USE IS AUTHORIZED: - 0 - ALL LISTED STATES
1 - SAME AS STATE IN ADDRESS
2 - ALL STATES
3 - NON-AGREEMENT STATES

AUTHORIZED STATES: (USE ONLY IF ABOVE IS ZERO)

. REPORTING IDENTIFICATION SYMBOL:

APPROVAL FOR: REDISTRIBUTION: STORAGE ONLY:
TEMPORARY JOB SITES: INCINERATION:

BURIAL:

FXEMPTIONS: (1) (2)

.

f

, w- ..c,m-. ,w., , . , , ...,,m,. , - - _,-r, - . - , , , - . . . .
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i

4

POSSESSION LIMIT INFORMATION PAGE: 2
1 MATERIAL TYPE FORM CODE: - AGGREGATE CODE: -! MODEL NUMBER

DESCRIPTION .

TOTAL QUANTITY UNIT:
OTHER . # GOURCES:

MATERIAL TYPE FORM CODE: AGGREGATE CODE:
| MODEL NUMBER
' DESCRIPTION .

UNIT: -TOTAt QUANTITY
! OTHER

.

s SOURCES:
+ - MATERIAL TYPE FORM CODE: AGGREGATE CODE: _

MODEL NUMBER
DESCRIPTION

.

-

' TOTAL QUANTITY UNIT:
' -

OTHER s SOURCES:

MATERIAL TYPE FORM CODE: AGGREGATE CODE:
MODEL NUMBER ;

- |
,

'

DESCRIPTION :
TOTAL QUANTITY UNIT:
OTHER # SOURCES: -

I

| MATERIAL TYPE - FORM CODE:
: MODEL NUMBER

- AGGREGATE CODE:
' DESCRIPTION :
f TOTAL QUANTITY UNIT: -'

OTHER s SOURCES:

MATERIAL TYPE FORM CODE:. AGGREGATE CODE:'

MODEL NUMBER
DESCRIPTION
TOTAL QUANTITY UNIT:
OTHER

_ s SOURCES: -

MATERIAL TYPE FORM CODE:
j MODEL NUMBER

- AGGREGATE CODE: -
DESCRIPTION .

UNIT: -TOTAL QUANTITY
d OTHER s SOURCES:
1

i
4

1

9

9

O

e *

.- - ._.- _ __ ..__m __ _ _ . . _ _ _ _ _ _ _ . . _ _ . . _ . _ _ . _ _ _ _ . _ _ . _ _ _ - n-
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DECOMMISSIONING FINANCIAL ASSURANCE INFORMATION PAGE: 4
_____---- _-__------.. --__-- .-__-----...---- ___--..___---___-......__--- ...

DOCKET: 03033624 LIC: NAME: SLEEPSAFE CORPORATION
23SE533335E33E33ES33322235333SS33=3323SSSS523333SS523333SSSSS333333333SSXSE3SE3

PARTY ISSUING MECHANISM: ASSUR TYPE (C= CERT D=DFP)
NAME . MECH TYPE .-
ADDR1: MECH AMOUNT: '--
ADDR2: APPROVED? DATE:
CITY : EXPIRES ? -- DATE:
STATE: __ ZIP:
._-_--__-_-_......-----_-_-_-_--..--____..___-_--....___---_.-_ ._-- _ .. ____.

PARTY ISSUING MECHANISM: ASSUR TYPE
- (C= CERT D=DFP)

NAME . MECH TYPE .
ADDR1: MECH AMOUNT: --
ADDR2: APPROVED? DATE:
CITY . EXPIRES ?- DATE:
STATE: __ ZIP:

-

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

PARTY ISSUING MECHANISM: ASSUR TYPE
- (C= CERT D=DFP)

NAME . MECH TYPE .

ADDR1: MECH AMOUNT: ---
ADDR2: APPROVED? DATE:
CITY . EXPIRES ? - DATE:
STATE: ZIP:

-

----.- ::_-......-----_.-_-..-..._.---_----.----_-_-_.----__----....---...--___
PARTY ISSUING MECHANISM: ASSUR TYPE

- (C= CERT D=DFP)
NAME . MECH TYPE .

ADDR1: MEC:4 AMOUNT: -
ADDR2: APPROVED? DATE:

EXPIRES ? -CITY .
ZIP: - DATE:

STATE: __
._-----__ ----... -_-__----___--_. ___-.-- ____ --- .--_____-. _---__.-____----_

PARTY ISSUING MECHANISM: ASSUR TYPE
NAME

- (C= CERT D=DFP)

ADDR1:.
MECH TYPE . -
MECH AMOUNT:

ADDR2: APPROVED? DATE:
CITY . EXPIRES ? - DATE:
STATE: ZIP:

-

....-- ::.._-_-_-_--.... ...-----_-_.---__.--_-.....-~..----.._-_-._.._.------.
PARTY ISSUING MECHANISM: ASSUR TYPE
NAME

- (C= CERT D=DFP)

ADDR1:.
MECH TYPE . --
MECH AMGUNT:

ADDR2: APPROVED? DATE:
CITY . EXPIRES ? - DATE:
STATE: ,__ ZIP:

-

------------_-_---_.--------------_----------.-_-_.-_ .---_.--__.--.....------.
PARTY ISSUING MECHANISM: ASSUR TYPE

- (C= CERT D=DFP)NAME . MECH TYPE .

ADDR1: MECH AMOUNT: --
ADDR2: APPROVED? DATE:
CITY . EXPIRES ? - DATE:
STATE: ___ ZIP:
----_-..... _-..-...--_- __ ..-......_. .--... _____ --_-----__- .-_____------.

O

O

'e

L__.__._-_---_---_---.---_-_-____-.--_-.._____--_.- _ -_ - - - - _ - - . - - . - _ _ _ _ _ _ _- - _ - - _ _ - - _ _ - - - _ . _ - - _ _ - . - - . - - _ . . -.
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LICENSE DATA, CONTINUED PAGE: 5
==============================================================_.===============

DOCKET NO: 03033624 LICENSE NUMBER:
NAME SLEEPSAFE CORPORATION
___________________________ .____________________..._____________..____________

MEDICAL QUALITY MANAGEMENT PROGRAM REQUIRED: N RECEIVED: _ APPROVED: _

DECOMMISSIGNING FINANCIAL ASSURANCE REQUIRED: _ SUBMITTED: _

CONTINGENCY PLAN REQUIRED: _ APPROVED: _

bhb Y-kh bTbRkbh PPkbhkb h bbLbkhb Fbk I 5b bkLk Lkhkh PPRbVkb$
T 1/2 > 65 DAYS, ISOTOPE (S):

_

INTERIM STORAGE UP TO 1996: N
* =23333=BE3PE==333333=333=22=33=3EEEEE53=33&===3E=E==E35E=2Ea=23=333==E EEES=3EE

_ _ _ _ - - - _ - - _ - _ - _ _ _ _ _ _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ -. _ - - _ - _ _ - _ - _ _ - .
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| Sa~eEigf" Smoke Detec
.

All alarm together when any -
!
|

| Conventional battery-powered smoke detectors are obsolete.

|
..

1. A basement smoke alarm 3. Three minutes. Fire and
' sounds in response to a fire. smoke roar toward the unsus.

This alarm wakes no one. Few pecting family. A second

| people are awakened by fire smoke alarm sounds but is
| alarms that are not in close

___

still too distant, and no one

| proximity to where they are hears,

sleeping.

|
! .-

2. Two minutes into the fire. 4. Four minutes. The smoke
Flames are really starting to and fire block some exits as
kick up. This firc will double the sleeping - level alarm
in size every thirty seconds. $ sounds. Panicked, this family

has only seconds to escape.

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

L

,

SafeNight Smoke Detectors. - A new generation of technology.'
All alarm when any one senses smoke. _ f neu?levelofprotection.

'

,

SafeNight Smoke ne key is in a revolution-
Detectors offer protection e

for your family no other
',

ary computer chip and
patented Repeating Signal "Y

battery-powered smoke AlertTRSA) thpt recognizes ,"4'rc (e

detector can match. the presence of smoke and
. nough each unit is a - mitiates radio signals, <-

wireless, battery-powered causing all other alarms in the networkio sound."

smoke detector, when one ' Although SafeNight Smoke Detectors are a bold
alarms, all alarm. Working together through an leap forward in terms of electronic sophistication,
advanced system of radio transmitters and receiv- they are easy to use. In fact, one button on any
ers, SafeNight providesthe maximum warning of unit can test or silence the entire network.
fire and the most reaction time for your family.

. - . . . -. . . .- _ _ _ _ _ _ _ . __ _ _. __ _ _ _ _ . _- _- . .
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ars.Waen Minues Coun:.
!

!

| Night detector genses smoke.
;
"

!
.
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Z | SafeNight All-Alarm Smoke Detectors deliver unsurpassed protection.;

! ng their .
-

sement *

.

,;gg 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

3 Y'
' ~

As family members sleep . and smoke than conventional^

imJournal upstairs, the basement alarm|

I
, ,

- battery-powered alarms allow.
sends radio signals to other -

sted SafeNight detectors. - -

bedroom " ']^j:-- 11 2
- - ~. - .:,.

f
,

? loud ~ JL A -
~

fm % -
_

j' Q
.1 - . .

| Cen the - ''
' '

i-J '-| '
.

- -; -~ & _ --- - - - - :. |' ''

--y
! -- .

|
,,

2. Quickly,'all other SafeNight ,. ; .1 _, c
_3- ' the safety and comfort of a

.

4. The family exits quickly to*

rim Protec- alarms that are part of the{ * - --' ' '"
-

!a .
t ~ -

. tion Code ~ local network receive the radio . r~
j

_
neighbor's home.| _

s e_ .

g-+k } j; [- " 2 .1 -
'

~ ignal and b' gin to sound,} ?
.

/.
,, g '[V

, . ,

its may not awakening the family.;.c ;i '

-r< . a
.

1 =:2x::. .: ==.
-

~
.

.
,.

I sommend :. n .E % . - .=; w ::' : ,=- ' = w.<
.

'. : ; y w c. ,.
'

WMW:Sn- I-estors be W e 62:f m 9 e
, 'f :.- 7 3 77n;ws. -

,;
-

_. _

-?Mai3 Sir.;2?m" ~ rw.w ::; , bWu':4;&:Tihnchy&ahuf.;burt.'
'

"'"

- e.EEE7E.EM This family is~ safe because of the superior pr.ote.c. tion a,Mw ;.;.w -

ke detector,

mnwmrc.w. 5 provided by SafeNight'All-Alarm Smoke. Detectors _.'.om,W.
-

S;g;ntg
. . .

- - -
~ . .--+ ; sc =

mufacturer
-

La.m ~. :.a a 22 . ~ ^ >: a . = i n r - -- ~'
-

.
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,

| When minutes count. The advantages of a hard wired alarts system.,

1 Eartier tearning means better protection. Without the espense. n e
'

SafeNight's all-alarm Since1989, virtually all new y'
protection is a concept that construction codes have ~i - ,

fihas been enthusiastically required wired interconnected
.

iM
t

endorsed by fire and safety ~ smoke alarm systems so alli

'

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

1 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, wiring a system into'an existing

i, more warning time to react to a fire... time that home can cost thousands of dollars.

j can be used to save lives and property. - SafeNight Smoke Detectom make,the superior

i
~

protection of interconnected alarms affordable..

,

,-. - , , - - , , - - - - - - - - . - - - - - , - - -- - - - - - - . -- - - - . _ _ _ - - - _ - - - . . _ _ _ _ _ _ . _ - - -
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! Waen Minues Count.
j SafeNight smoke detectors undergo rigorous UL smoke detector testing and meet
i the highest manufacturing quality standards.
I

!
t J

Test / Silence' Control Suttons - Low Power Usage Circuitry - High
in the event of a false alarm technology circuitry that uses veryRepeating Signal
(or. testing), one button on any little power. A single 9-volt batteryAlert (RSA) - :

i A patented comrrtur unit can silence and control the . provides power far longer than for ,
! nications protocol .pntire network. conventional radio products.

that ensures the
"

,,

best possible radio .-
~, Smoke Sensingsignal reliability.

.

'
4

. Chamber -
,f S. A proven, high

) - 5 performance
! . / - smoke sensing

Computer Chip - device.,

A 44-pin custom
integrated circuit ;

I
| incorporating C-Mos , [ ,

circuitry and thou- Piezoelectric Hom -
High quality, loud| sands of transistors. <

warning horn.

!
@ Ught - y'

. ABS Housing -
Indicates which detector -

An attradive, heavy; ,-

originates the alarm. duty housing.

|
m_

intelligent Command Controller - Tbh@ SWh RWm -
A custom manchester encoder / decoder design

j allows each SafeNight detector to control all
9 g

i others in your system.
I
i

| SafeNight Smoke Detectors feature a world-class design that is the result of a joint effort between a
'

leading U.S. military defense contractor and other commercial firms,
l'atent l'ending, U.S. l'atent Number 4.3ra,031

SafeNight Technology, Inc.
I 2121 Electric Road SW
i PO Box 21847

| Roanoke, Virginia 24018

j 703/989-5738
i After 8/1/95, 540/989-5738
i
s
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APPLICATION FOR EXPEPT DISTRIBUTION LICENSE

QUALITY CONTROL PROGRAM

i

O

1
|

RE-Submitted by
SafeNight Technology Inc.
(formerly Sleepsafe Corp.)

' 1121 EIect$ic-Road ,

Roanoke, V'Ai2'4018'
Scott Markwel1., president
(540) 989-5738 h-
(540)-9,89-5248rFAX
12/29/95
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3.1) SUMMARY DATA

3.3.1 Date

i The date of the original application was July 28, 1994

j 3.1.2 Applicant

'
SafeNight Technology Inc.
(formerly Sleepsafe Corporation)
2121 Electric Road
Roanoke, Virginia 24018,

Contact: Scott Markwell," President'

540-989-5738
i l

SafeNight Technology Inc. is the distributor of the
device. It owns the design and will contract with a.

contract manufacturer to produce the device.

A 3.1.3 Device Type
U

The device type used by industry is a smoke alarm or smoke,

'

detector. |

3.1.4 Model '

i
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, DS, KT, HM - 100.
Redistribution or different marketing models of
the SN-100

i PL, RS, MA, AM, MN, CT, JS, TS, DS, KT, HM - 500.
.

Redistribution or different marketing models of I
the SN-500 i

1

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 changei

1 depending on favorableness of terms. Regardless, we will

|

1

4
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maintain relations with a contract manufacturer achieving
generic U.S.N.R.C. requirements.

3.1.6 Radioactive Source Model Desionation

The radiation source model designation will be either:

a) Amersham model AMM.1001 source and holder
or

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

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

3.1.7 Radionuclides and Maximum Activity

The radionuclide is Americium 241 - 1.0 microcurie or
less.

() 3.1.8 Leak Test Frecuency

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 "SSSS" position.

3.1.9 principal Use Codes

The principal Use Code is "p", Ion Generators, Smoke
Detectors. Applicant is applying for an exempt
distribution license.

()'

,

|
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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. H v.: 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
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 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.

3
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3.3) DETAILS OF CONSTRUCTION AND USE

|
3.3.1 Conditions of 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 a residential smoke detector typically, the device will
enjoy a very controlled environment. In 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. l

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

1) On the Ceiling. This is the preferred mounting
location. Best nearest the center of ceiling.

2) On the Wall. This location is recommended 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
c) 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

O

9
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! occasions the Consumer will be near the device:
i The initial installation of the device will take less than
j 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.
I 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.

1 less than one minute per unit.
i

; Possibility the Device Used as a Component of Another
f Product:
i 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,
t

!O
l \~' 3.3.2 Details of Construction
!
!

1) Engineering Details of the Chamber and Contents:

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

Method of Fabri. cation:
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

O

10
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i

both the steel / tin cup and the plastic source holder. I
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 o'f 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 +/- 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

3.3.3 Labelina

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".

O

11
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j 2) Point of Sale Packaging Marking

All model packaging will contain the following or
j equivalent:

a) "Contains Radioactive Material Americium 241 0.9
Microcuries"

,

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

! c) "THIS DETECTOR CONTAINS RADIOACTIVE MATERIAL AND HAS
1 BEEN MANUFACTURED IN COMPLIANCE WITH U.S. NRC
'

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

a

3.3.4 Testino of Prototypes

I 1) Amersham and NRD testing. Amersham and NRD sealed
sources have been evaluated many times for the U.S. NRC2

with temperature, pressure, impact, vibration, and
; puncture tests conducted in accordance with ANSI 524 and

ISO 2919 and found suitable for licensing purposes in thep),(, United States. Appendix A details some Amersham and NRDj
information.'

i

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 testino. 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. In 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

I meters onto a concrete floor. During the course of the
i testing, the steel ion chamber cover came off on drop
i 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-241 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
. uCi.

.

i.

4
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j

: O

1 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 f rom a

height of 36 inches. The steel ion chamber cover was
+

j 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.a

i

| s

1 3.3.5 Ouality control procram
1
<

; 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 241-gold matrix foils that were accidentally
swallowed by a worker, less than 1% of the Americium was
lost to body fluids after being exposed wi' thin 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

gg 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 feil 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 in 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)."
Since the AM 241 used in the SN-100 is AMO2 intimately
bound in precious metals and is of much lower activity

(~)T than these tests, leaching of Am 241 into the body from
m

15
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smoke detector sources would be much less than stated by
ICRP for insoluble compounds of Americium.'

(a) Normal Use: i

The intake of Americium 241 into the blood system of a l
j user of the unit would be negligible, and the likelihood
| of such an occurrence would be less than a one in a
i million chance. The dose commitment result from such a ,

negligible uptake would be much less than 0.005 Rem or 5<

M111irem to the whole body, all the blood forming organs,
other organ or bodily parts. The information given in

i
; 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 (possibly at a'

distance of a foot from the wall in the vicinity of the
i smoke detector) with these portions of his/her whcle body

approximately 25 centimeters from the ion chamber (for a
1 full year, his/her dose equivalent would be 0.003

|O
Rem / year.

This is clearly less than a 0.005 Rem or 5 Millirem-whole
3

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 millireem.j

.

In the above example, it is extremely unlikely that an
individual would remain in the vicinity of a smoke

q detector for such a long time. It is more likely that
on|1 20 m'inutes 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 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

,

i 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

1

a
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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.

2

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 Assessment of Exposures"

(b) Safety over useful life:
In the normal 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(')

e

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 does function,
it more than serves its purpose. 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. In 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

17
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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 chamber2

(26.5 centimeters from the source) would now be 0.0375 Rem
or 37.5 millirem. If 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 off

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 equivalent not nearly as large as a maximum
localized dose. Since it is very improbably that the
sealed source would be handled continuously 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

3 (^ ) than one in ten thousand. In judging the possibilities of
receiving an uptake of Americium 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 .nems 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. So beginning with less than one microcurie,
then only 10 picoeuries 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). If a warehouse worker directly
handled cartons 10 hours per week, the hand does would be

O' 4.7 mr/yr and body would be 1.5 mr/yr. In actual
practice, such handling would be much more intermittenti

18
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.O:
| given the use of fork-lifts etc., and the calculations
} would be much smaller.
i

i 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 radioactive material license
files in your office. Please refer to them as part of our j

j demonstration of creditable accidents beyond the one |
; mentioned in the background to this section. :

!

. 3'.3.7 Installation |,

:

} 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
i the units.
I 1
: We will provide two plastic anchors and screws for !

i installation. First, the anchors will be installed (if :

} drywall). Next the screws will be screwed into the |
5

| anchors but not tightened. The detector wall be hung on '

2 - the screws and then the screws will be tightened down. At !
j 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 i

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

i
4
i 3.3.8 Radiolooical Safety Instructions
!

i
;- Nothing in addition to what has already been provided,
i
.

i
j 3.3.9 Documentation Accompanyino the Device

Nothing in addition to what has already been provided.

3.3.10 Servicino ,

i

Not applicable

O

19
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3.3.11 Leak testino.

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

; 3.3.12 Safety Analysis

1 All radiological elements of the SN-100 Series smoke
detector are well documented. The Amersham and NRD sealed4

! 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
ISO 2919 and found suitable for licensing purposes in the
United States.

!
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O m o inc. 2e37 A>> seei .,e "o,1s. c,eme is>eme. ~e. ve<x 14072-12e2_ _

Telephone: (716) 773-7634

FAX # (716) 773 7744

'

CERTIFICATE OF RADIOACTIVE SOURCE INTEGRITY

Specification: Americium-241 Alpha Foil Model NRD A001;
'

Drawing Number: 853026
i Nuclide & Radiotoxicity Gp.: Americium-241 Group A

Kaximum Activity: 0.9 nicrocuries
classification Designation: ANSI / ISO C32222

1 Test Sources: . _ _ _ foil in source holder A-1056

: ;

Test Te:perature Pressure Impact Vibration Puncture
_

1

j e-) 2 Pass Pass Pass Pass
; (/ <0.05 <0.05 <0.05 <0.05
9

3 Pass
i <0.05

4

T3

6

i Test carried out in accordance with ANSI-542 International Standard ISO 2919.
;

Leak Test: Immersion and Wipe

Additional information: Figures in Table denote activity (nCi)
measured in liquid af ter immersion.

: /6 C ,Mw (LJML~
.

QualityControlDepartment} Ddte urce Departu:ent

A SUBSIDIARY OF MARK IV (NDUSTRIES INC.
,
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REVISIONS $"

A FOIL DIAMETER REV. DATE DESCRIPTION AUTII DR JK e
j' * * * mW ON AWCO C=

METRIC DECIMAL ,j gg a 4 a a ta v e c e u o2 sum
iO.03 mm

'

i o.001" -
R

QQ|^ K J, Pc o " oa f. <. C=3 ==*
2.3 m m 0.092 in.

f5.0 m m 0.197 in.
6.0 m m 0.236 in.

16.0 mm. 0.629 in.
::
.'

A

' B
>/ / / / / i_/ / / / / / / / / / i i i / / / / />
(\\\\\\\\\\\\\\\\\ C/////////////////////// W3 / / ///
/\ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ (

'

c

r/ / / .

A 5 A. YELLOW GOLD PLATE 0.00002"=

0.00004"B. GOLD OR PALLADIUM, .
C. AMERICIUM 241 AND GOLD 0.00002"
D. GOLD O.00003"
E. SILVER 0.004" TO O.007"

UNu3S ODOWtSE SPECFIED SIGNATURES DATE

0:ucNsions Aat w actics onAwa R. BIDELL A SUBSIDIARY OF MARK IV I DUSTRIES. INC.
m eca m em 2937 ALT BOUI.EVARD GRAND IStAND. NEW YORK 14072
2 Pt DECIMAL 5 i gg

A-001 SINGLE FACE FOIL3 PL DECIWAI.S i "==
moas i
ravntoss * TillRD ANGLE PROJECT 10!1

" * "" * ""S" Am 24 3, GOLD. SILVER'
DO NOT + -- - out scar DWG NO REMSION

79A04-5 3SCALE PRINT A 23Ae79 NA~
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DATE SYM REVISIDM RECORD .M.l T H. DR. CK.

AS* 06 '"#'" '' '
GENERAL NOTES FOR STAINLESS STEEL SCREV MACHINE HOLDERS: 64JA91 2 NOTE 2 CHANGED 0.001 VAS 0.003 JES CDD

07JA91 3 NOTc 10 ADDCD DM CDD

A MATERIAli 303 STAINLESS STEEL eeuo ,i 4 woTc t cwAscca aso was sion Js con

/jl. FINISHED SOURCE HOLDER HARDNESS: ROCKVELL B100 MAX. c g a sioo vAs eso ,, c,,,,,c ,, 3

72ecEniEETtc?. p, eno
"* *'

%/\ COUNTERBORE TO HAVE SHARP CORNERS, 0.001" MAX. COUNTERBORE 23Ju9e s
NOTC 3 RCidSED v.LU SURFACE TO BE FLAT AND FREE FROM PROJECTIONS,

k CONCENTRICITY TO BE VITHIN 0.003' ON ALL DIAMETERS.
'

h ROUNDNESS TO BE 0.00l* MAX.

A SURFACE FINISH TO BE NO GREATER THAN 90 MICRO INCHES UNLESS
22A OTHERVISE SPECIFIED. SHARP CORNERS NOT TO EXCEED 0.005" RADIUS. ,

h SOURCE HOLDER CAVITY MUST PASS A 00.094' PLUG GAUGE CHECK. t

h AFTER MACHINING, PARTS SHOULD BE DEBURRED, PASSIVATED, AND THEN DEGREASED.
>

AFTER ASSEMBLING, CRIMPED TABS SHOULD HOLD FOIL FIRMLY TO THE BOTTOMA
G8- 0F THE FOIL CAVITY. CRIMPED SURFACES SHOULD BE FREE FROM CRACKS OR FLAVS.

k SOURCE MUST REMAIN FLAT AND FREE OF DISTORTIONS AFTER. CRIMPING.FOIL MODEL A-001

h CORNERS TO BE SHARP, 0.003' MAX. RIVET MODEL A-1056

h CUT OFF BURR NOT TO EXCEED 0.003' HIGH X C0.015.
. ASSEMBLY MODEL

ENCAPSULATION CODE I-405

PROTOTYPE TESTS 11211111

Q.C. TESTS AGRSVV

NRD iNc.
A SUBSIDIARY OF MARK IV INDUSTRIES, INC.

2937 ALT BOULEVARD GRAND ISLAND, NEW YORK 14072
" '

TOLERANCE NRD SPECIFICATION 2016- > = =

MAicRIAL L FJNI$H SCALC EAN II

dcuaL .maan e'
J.M.

um j2 oArC o n .ca

SPEC FOR. 85B020 6 '[ 08FE85
_- _ - _ _ - _ - - _ _ - _ - - - _ - - _ _ _ - _
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*
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,

REGISTRY OF RADICACTIVE SEALED SOURCES AND O(VICES
SAFETY EVALUATION OF SEALED SOURCE

,

(Corrected Copy)

!

NO.: NR1365174U CATE: October 26. 1979 PAGE 1 0F 4
,

.

! SEALED SOURCE TYPE: Foil Source

;
I

| MODEL: AMM1001 AMM1001H

.

1
MANUFACTURER / DISTRIBUTOR: Amersham Corporation

: 2636 S. Clearbrook Drive; Arlingten Heights, IL 60005
i
.

; MANUFACTURER / DISTRIBUTOR:

i

i *

() ISOTOPE:

)
_

Americium-241 MAXIMUM ACTIVITY:
50 eteroefrios per sovere emof foi

:

LEAK TEST FREQUEHCY:

PRINCIPAL USE: Ion Generators, Smoke Detectors
|

I
~

!
I

CUSTOM SOURCE: YES X N0 I
i

.

I

e

C) 1
-

.
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REGISTRY OF RADICACTIVE SEALED SOURCES AND DEV!CES
1

SAFETY EVA1.LAT10N OF SEALED SOURCE |

I,

i

N

)
'&: 'JR136517a0 OATE: October 26, 1979 P AGE _ 2 0F 4

..

SEALE0 SOURCE TYPE: Foil Source.

DESCRIPTION:

The Model W 1001 sealed source consists of americium oxide uniformly distributed |
and sintered in a pure gold matrix which is further contained between a backing of '

gold :cated pure silver and a front covering of either gold or gold-palladium alloy ;
ano fabricated by hot forging methods. The continuousl

|rollec so that the minimum thickness of the layers are:y welded metal layers are

gold palladium alloy 0.0015 mm

O americium oxide plus gold 0.0001 mm
gold 0.0001 m
substrate 0.20 m

Sub-division of the rolled foil is accomplished by cutting or punching into discs
of 5 m diameter or strips of say 2 m x 10 m diameter. At the activity leading
specified above. there is no loose or wipable contamination above the wipe test
limit of 0.006 microcuries.

The Model AMM 1001H mounted sealed source consists of a sized foil mounted in a "T"
shaped standard holder constructed of tin plated brass. Lips of the source holder
are rolled over the edge of the foil so the cut edges of the foil are not exposed.
The larger diameter of the holder is sporeximately 5 m and the lengtn is
approximately 6 m. The useful life is 20 years,

t.ABEUq:

Neither the foils nor mounts are labeled. This evaluation does not describe
possible A/S foil sources distributed under other model designations ner scurces ,
previously sistributed under "AMM" ' designation,

'

.

O
~

.
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1

i
*

REGISTRY OF RADIDACTIVE SEALED SOURCES AND DEVICES; '

i SAFETY EVALUATION OF SEALED SOURCE
:

!

!
1

| &: NR1365174U OATE: October 26, 1979 PAGE 3 0F 4
'

-

|
,

1 SEALED SOURCE TYPE: Foil Source
|, .

| DIAGRAM:
1

! A- Cover La.yer s
---- - m &.

_ _ _
_

--

-

! B ~As u t I e.yer ,_-

C" 3 J'''''^
j 'f3
l G.- Back Cove Laaj partiw of| u tus. m
: . . .

.

!O i . a s e n ,, u ,
' ''

- .

. .

S. Awarewn Ckid.e ph.u' Cod # Cr00tm,?Qi> CoMy s owoi mm' .i
* '

.. wt'
| . ' ,

'

.

'',

C.- Col,e > 0,ocW m m
|

. .

: D . 4 9 - o,2f m m
6 - Cal.ot - < caoot m m;

i

PROTOTYPE TESTI M:

Prototype Model AMM 1001 blanked sealed sources and Model AMN 1001H meunted sources
{ have been tested to conditions described by USAS! standard N5.10-1968 and
i

i respective classifications of C54545 and C44444 have been demonstrated. Results
| of wipe tests of the tested foils were acceptable to less than 0.005 microcuries.
|

In addition AMM 1001 samples have successfully passed "special fom" testing
j conditions,
a

j Model AMM 1001 foils have experienced the following additional tests:

| 1. Immersion in water of prototype foils for 3 weeks at room temperature: less
than 0.001 microcurie per foil loaded at maximum activity was found in the

| water.
I less
j 2. Imersion in 0.1 N hydrochloric acid for 24 hours at room temperature:

than 0.004 microcurie activity was lesched out.
4

Fotis were sub,jected to tests in moist sir, dry air, sulfur dioxide fumes.3.
hydrochloric acid fumes, amonia vapor, to repetitive wipe tests ($000X) and
welding tests: less than 0.005 microcurie wipable contamination was found.
Shelf.1tfe tests of foils with 50 microcuries/cma loading show no deleterious

.

aging effects after 6 years.
k

'

.
-___ ___ _
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|O
; ,

j J.

|

REG!$7RY |F RAD:0 ACTIVE SEALED SOURCES AND O! VICES .

AFETY EVALVATION OF SEALED !0URCE
!
J

3

!

| MC.: NR13fS174ti DATE: October 26, 1979 PAGE a OF a I

':

i SEALED SOURCE TYPE: F:11 Source i

!
1

'

; PROTOTYPE TESTING (CONT'31:_

1

| Foils and cunted foils have been subjectec to ozone at 0.75 ppm for a period of 60
j days and salt spray for 16 days without deleterious results. M

:

; 00ALITY _AS$'JRANCE AND CONTROL:
;

} Not less tnan 10 percent of the Model AM 1001H sources are checked by gara
| counting to ensure that the activity in each foil is within specified limits. Each
j product is visually inspected to check that the rolled over ecge is satisfactory
; and that the alpha emitting surface is free from surface defects. Each source is-
! wipe tested to an acceptance limit of 0.005 microcuries.
1

i In addition to the above, each Model AM 1001 foil is checked oy alpha s'pectrometry
! to determire the adequacy of the gold cover.
:

| REFERENCES:

!
4

j Date October 2_6_,_ 1979 Reviewed By /s/
;

-

Joseph M. srown, Jr.

Cate O ctobe r__ 26, 1979 Concurrence /s/
|

-

Earl r,. wright

i

!$$UING_ AGENCY: -
*

| U.S. Nuclear Regulatory Comission

!
:
i

.

I

J

l L

,

,

.
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, , ,

+;O'
| #p"% ,\,

NUCLEAR REGULATORY COMMISSION

9 UNIT ED 5TATES
,

;[
,a.c. I wAssisciou.o.c.aosss,a

k.....> A?!ENDMENT NO. 1-
>

CERTIFICATE OF REGISTRATION
i

A'iD SAFETY ANALYSIS SUMMARY
| SEALED SOURCE

|

:
j Manufacturer and Distributor Sealed Source Model Designation

Amersham Corporation (Foil) AMM'1001
2636 S. Clearbrook Drive (Mounted Foil) AMM 1001.H

4

i Arlington Heights IL 60005
:

| Isctope Maximum Activity

! Up to 5 microcuries in 5 mm dia. disc.Americium-241
; and up to 50 microcuries/cm2 of foil
:

tn accordance with request dated September 20, 1979 this certificate is
0 amenped as follows:

Description of Foil Source

The general construction of foil, identified as model AMM 1001 is typically
as shown in the sketch below. The radionuclide as americium oxide is
uniformly distributed and sintered in a matrix of fine gold at temperatures
in excess of 800'C. It is further contained between a backing of gold or
gold / palladium alloy or palladiun and gold by hot forging. The metal layers
now continuously welded are extended in area by means of a power rolling
mill to give required active and overall areas.

- 15 |A- Cover Liger.t -. __
..

8:C,5K'a .=%W @
5,

Ba.cle Cove- 1.ctyv/
'

O- Su.brtmkr. ?&'.* Y g;ue m
,

. . ,

| g13 p%,Uac|| tun v Os?O3 '"*.'
''

'
;.

; ,

1 NA'
#' # '

.
n et. *.

. *

c - cw o.w! "m' .. .. .

f o,2 0 - 0,25 m m'

Q g Catal - < . 9 00! m m
.

*

Date October 26, 1979 ReviewedBy_b..,di h h.~ . 14

M/_[!# , |Date October 26,* 1979 Concurrence . ,
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V

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

Foil Source Manufacturer
Foils in buttons from Amersham or NRD

1) 100 % tested for removable contamination
certification provided

if
Foreion Contract Manufacturer (or USA)

no certification provided

I) Yk Distributor Testino
SafeNicht Subcontractor or SafeNicht 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

if
Distribution

O
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d

i

4

()
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

i
distribution at any time to ensure that the devices '4

| conform to all regulations and specifications. |

Reviews audits done to insure compliance to QA i
'

program.
,

:

Name
4

j Telephone
;

)

J OA Manacer - USA test location manager.
I Has the authority, access to work areas, and
'

organizational freedom to identify quality
i problems, recommend or initiate solutions, verify
1 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 QA 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
c) Labels on point-of-purchase labels

Q
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1

i,

I

;
i.,

;

|O
1
l' NRC Contact - the current name, telephene number, and

address of the NRC contact.,

NRC Contact Name
r
*

Address
!
;

i
i

1

Telephone-

O '

Q
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4. 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 replaced 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 identi fi.d

5. 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
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|
.

.O
6. INVENTORY |

;

Raw Components Inventory

process
'

a) the raw component lot is received with shipping
documentation

b) documentation is confirmed with a physical count
c) lot is placed in holding segregated from previously i

tested, inspected, and approved lots
d) the sample is sent to test and inspection

;

Finished Goods Inventory I

process
a) the manufactured lot is received with shipping

documentation
b) documentation is confirmed with a physical count
c) 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)

(s;' e) the sample is set to test and inspection
f) upon 100% successful inspection of sample, lot is

moved to an approved lot location

7. 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.

O
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i

.

j 8. INSPECTION AND TESTING

I. Raw Component Testinc

a) 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.

b) those chambers will be disassembled and inspected
for design conformity
1) 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

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

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

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

1) 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



O
II. Finished Goods Testino

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

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

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

equivalent
a) "Contains Radioactive Material Americium 241 0.9

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

2) chamber screw on side of chamber is soldered
3) chamber leads soldered to PCB and IC respectively
4) chamber is snugly secured by the screw on underside

of the PCB
. % 5) PCB size thickness is within NRC submitted range -

- Figure 5 P. B31.
6) PCB is held :ba place in the plastic housing by 4 or

5 plastic clips
7) plastic housing is within NRC submitted range -

dia - 5.0" +/- 2.0"
thickness - 2.0" +/- 1.0"

8) 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.

9) visually inspect all chambers for design conformity
a) check for proper label on each chamber (required

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 quality 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

O
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O
9) NONCONFORMING MATERIAL

i
If 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
1) 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 disposal

r~} c) entire lot will be returned to the contractor
5/ manufacturer or other contractor

1) upon its correction and return to the test location,
i.t 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

Bll
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,

t

1

I

($) l

11. DEVIATIONS AND CUSTOMER COMPLAINTS,

i

i

- customer complaints may be received a one of several
sites

i 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 i

-

c) Maaufacturing facility - will be turned over to )
"

i SafeNight customer service location |

Customer complaint process
a) name, address, and telephone of the complainant taken
b) nature of the complaint documented ;

'

c) reply to the complainant i

'

d) corrective action taken
j e) root cause of the failure, if known

' f) sign-off of appropriate SafeNight official
| g) complaints will be held in computer database or manual

NRC file for periodic trend analysis;{ )
; A 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

,

|

>

4

O
,
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i

I
'

f

! /^\
l\/
j 12. AUDITS
:
2 SafeNicht Audit procedures
i
; 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

i 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. I
?

E. Follow up to deficiency

- depending on the severity of the deficiency of the 1

audited item, SafeNight will insure corrective |() action by performing a follow up on-site audit
,

if necessary |

|

O
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_

1
J

|
|

2 )
I

; SafeNight On-Site Audit I
4

|

j Meets !
'

Rec'd,

j (v/n) Orcanization
1

L; 1) Is a copy of the QC/QA current hierarchy__

present with names and telephone numbers at the
"

test facility? ;

;

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

i

: 3) Do the inspectors understand the importance of__
*

design conformity?
I
:
2

personnel
-s

I 4) Does test location maintain a employee file
; containing:
,

f a) employee qualifications related to NRC__
^

licensing?

b) employee training related to NRC licensing?__

i
-- 5) Are employees qualified to do their; jobs?

a
? Equipment

j
__

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; __

i old)?
1

; 9) Is there a process in place such that all'

__

equipment calibrations are kept current?'

|
!
i
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t
4

10) Do calibrations list the date and entity__

conducting the last calibration and is thati

*

calibration traceable to the NIST or
j equivalent?
i

.

) -- 11) Has all new equipment been calibrated prior to
{ use?
i

i Desion and Document Control
i
;

__ 12) Is the test location using only approved /
,

licensed NRC submitted specs for testing and ;

| inspection? |

!
__ 13) Is the filing system neat and orderly?

14) Are files set up for:
i

a) approved NRC drawings and specs i__

b) equipment instructions and history logs__

__ c) employee NRC related records

d) QC manual__

e) Verification of Conformance Report__

1) raw component testing
2) finished goods testing

f) Nonconforming Material Report__

g) Contract manufacturer chamber shipping__

document

Material and Service procurement

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

B15
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i.

.

:

'

)

,'. Inventory
< ,

: I

16) Are inventory control procedures in place? )__

1

]

__ 17) Are newly received contractor shipments4

segregated or tagged as to keep from previously
tested, inspected, and approved lots?4

;

!
__ 18) Are they kept separated until after the lot has

been approved?

;
.

f

)
)

!
2

1

l

1 1

,
i

! |

2

;

1

1

i i

s !

i
i
i

9

i
.i

i

:
4

J

]
<

!,O
r
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Inspection and Testino

I. Raw Component Testino

19) Is documentation present as to the size of the I

received lot of ion chambers / screws will be
required with the sample shipment.

20) 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?

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

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

II. Finished Goods Testino
'O
k/ 23) Are random samples drawn from newly received__

and untested lots?

24) Are all of the following testing and inspection__

points checked?

a) design conformity of point-of-purchase__

packaging

b) solder locks side chamber screw in place__

c) 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__

LJ
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i
-

i

i

I

-() I

! h) visually inspect the chamber for design__

conformity including labeling-

i i) assuming 100% conformance of the sample,__

samples may move on to other non-NRC quality4

. testing or be returned to inventory (except
'

for disassembled samples)

1)a verification of conformance form similar 1, __

to Form 4 filled out and placed on file

,

Nonconformino Materials,

i
: __ 25) Are nonconforming device lots separated from
3 conforming ones?
.

! 26) If any nonconforming items are found in a lot,__

; is the entire lot tested or inspected?

|
__ 27) If any nonconforming items are found, have

corrective measures implemented?

() 28) Have nonconformance reports been filled out on__

j each occurrence complete with remedy and on
file? :

29) Is the returned and corrected lot (from the__

contract manufacturer or other correction
location) tested and inspected as a newly
arriving lot?

packacino and Transportation

30) Are there shipping records available?

31) Are shipments made in accordance to DOT
regulations?

Deviations and Customer Complaints
-

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

O
-
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:
4

i

|(
4

i 33) (SafeNight Customer Service Location) Is the
following process implemented on NRC related
complaints?

a) name, address, and telephone of the
;

complainant taken
i b) nature of the complaint documented
i c) 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 databasea

'

for periodic trend analysis
1

1 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?

,

i

!
|

O
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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:

O
Contract Manufacturer Chamber Control Agreement:

4

I agree that I have sampled the above incoming
shipment of ion chambers and or screws. Our sampling
technique included taking roughly an equal 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

F0RM 3

O
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.

i
4

1

)
VERIFICATION OF CONFORMANCE

DATE RECEIVED: VOCR#4

TYPE OF GOODS INSPECTED (check one only):,

ION CHAMBERS:
Screws :

.

'

FINISHED SMOKE DETECTORS AND PACKAGING:

i SUPPLIER:
1

I LOT / NUMBER IDENTIFICATION:
;

LOT SIZE QUANTITY:

) SAMPLE SIZE:
4

'
This certificate assures that the above goods meet all

; SafeNight QC NRC licensed specs with zero defects.
1

](]) Company Name:
:

Inspected By:
.

1

i Signature Date
i

| Approved By:
9

; Signature Date
i

Title

!

|

Notification sent to SafeNight Corporate (Y/N)

Date Sent4

By (initials)

!

F0RM 4
:
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;

NONCONFORMING MATERIAL REPORT

DATE RECEIVED: NCMR#,

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

1Screws :

FINISHED SMOKE DETECTORS AND PACKAGING:
SUPPLIER:4

LOT / NUMBER IDENTIFICATION:
*

1
1

|
LOT SIZE QUANTITY:

d
i

SAMPLE SIZE:
.

INSPECTOR NAME:
I

DESCRIPTION OF NONCONFORMANCE:,

|
'

.

]

ACTION TAKEN:'

A) ENTIRE LOT INSPECTED
/~T QUANTITY FAILING

*

', kol REWORK QUANTITY
ACTION TAKEN

4

________________________________________________

; 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)

(
F0RM 5

r

B24
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i.

!O
1

; NRC CUSTOMER COMPLAINT FORM
.

DATE:
CALL / LETTER RECORDED BY:.

'
t

. CUSTOMER NAME:
e
1

; ADDRESS:
i

i

TELEPHONE:'

,1

j DEVICE MODEL: OTHER ID OF MODEL:
:

; PROBLEM:

i
;

!

i

)

: RESPONSE TO CUSTOMER / ACTION TAKEN:
1-
+

io

CAUSE OF FAILURE
!
:

|
3

; LIST OF CUSTOMERS EFFECTED
i
j ________________________________________________________

; ACTIONS TO BE TAKEN BY EFFECTED CUSTOMERS

:

i

! -

:
4 APPROVED BY:
; CORPORATE OFFICER
i
4

| NRC NOTIFIED ON:
j DATE
3

1

iO
,' F0RM 6
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. Ft to v a_.s 1 ;

I
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.0 doldtY covered |
1

;

I

i Screw / hele IONIZATION CHAMBER

/ (COLD ROLLED STEEL / TIN PLATED) l
CoPPeg
N ic.tfe L

~ _ _ _ _ _ -

-
-

i
. .s -- -

4vB k lock
~ _. __ _

| @ a y,g
:

Yk 9 RECEIVER PLATE
( g (STAINLESS STEEL)

i Coj
Sciked 'g / AM 241 SOURCE+c re ,

on Pc_B
ALUMINUM SOURCE cR

3J' HOLDER ~5ndHLCAS 13i

,- asMe nedcle. ,gpggg(qg
thomevdA rc A

'

SOURCE HOLDER
p - ~~% (NICKLE PLATED COPPER)

ScHw hole *

'( \(PLASTIC SOURCE HOLDER)f
f#d''

pcs g- / IONIZATION CHAMBER

+ dss + t oe.k

tb ic.
in vc-s

CONTAINMENT OF SOURCE WITHIN DETECTOR
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o '
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k

LTPD = 5 % TABLE

LOT SIZE N(SAMPLE SIZE) C(DEFECTS ALLOWED)

1-30 ALL 0

31-50 30 0

51-100 37 0

101-200 40 0

201-300 43 0

301-400 44 0

401-2000 45 0

2001-100,000 75 0

FI GURE 6

B32
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g PAGE1 |
'

7: NRC FORM 567 U. S. NUCLEAR REGULATORY COMMISSION
,

(s.es) - ,

r w REQUEST FOR A SEALED SOURCE OR
DEVICE EVALUATION {x a

,p INSTRUCTIONS: Send this request AND a copy of all related letters / applications and drawings to: The Sealed Source Safety Section, ATTN: Chief,
m OWFN Mall Stop 6 H3. Change the License Tracking Systern milestone to 19 and assign to reviewer code I-5.

,

1F NOTE: Retain a copy of this request with the application and background files.

REQUEST R
| REGION / LOCATION:

1//Ii+C)l( f.f 7i Rii R m Riv R v R HQ R LFDCB
'

,

TELEPHONE NUMBlRob 7/W & G4
DATE TYPE OF ACTION REQUESTED (Check as appropriate) i

; q 15 - 1 a
,NTS NAME g ( r. }- SOURCE REVIEW AMENDMENT OF

., J g j7 {p g ( (!r kOf O'fM() REGISTRATION SHEET
MAE CONTHOL NpMBER(S) 4 DEVICE REVIEW BER(S) {.0A1 !,. 5 4

:
LOTER/APPUCATION DATE UCENSE NUMBER (S) CUSTOM REVIEW !
: ), e f t f'. ! - I

COMMENTS-.
i

!,

FOR SSSS USE ONLY ,

REVIEWER MODEL NUMBERS NUMBER ASSIGNED

DATE RECEIVED DATE ASSIGNED DATE TO FEES
?
e

'
* TYPE OF ACTION (Indicate the number of each type) ;

- | COMMERCIAL DISTRIBUTION (FORMAL) | USE BY A SINGLE APPLICANT (CUSTOM) ;

SOURCE (9C) DEVICE (9A) SOURCE (90) DEVICE (98) !
> +

]NEW [NEW ]NEW ] NEW
AMENDMENT AMENDMENT AMENDMENT AMENDMENT

j NO SAFETY EVALUATION REQUIRED j LICENSING ACTION REQUIRED IF KNOWN -

NONO FEES REQUIRED
'

) OTHER (Specity)

TOTAL NUMBER OF NOTES
REVIEW HOURS-

NUMBER OF
DEFICIENCY LETTERS

il NUMBER OF
DEFICIENCY CALLS

FOR BILLING PURPOSES ONLY,

j NEW REGISTRATION - ] PRODUCT INACTIVE -NAME CHANGE ADDRESS CHANGE
ADD TO BILLING REMOVE FROM BILLING

FOR FEE USE ONLY
TYPE OF FEE ) '/ FEE CATEGORY

[ 9A U 98 90 9D: i , , . 4

AMOUNT RE IVED '
C IECK N8JMBE.R MATANN UPDATEDNCC h[h - AS REQUIRED

' **
g

DATE OF CHECK \ + | {|1 55M j MATSYS UPDATEDLOC

, ] Q[. h \ ;j! L|9 { | AS REQUIRED
are e ve = { || g o^g" g C/L/

""

" r (s u asoJw f ? % g )
. NRG FORM 667 (s 93)

ORIGINATORS COPY



036- 3361 Y.

SLEEPSAFE CORPORATION
" makers ofthe sqfe smoke detector"

2121 Electric Road SW
Roaaoke, Virginia 24018

(703) 989-5738 g 7g ygg4

Ms. Susan L. Greene
Commercial Use Safety Branch '

U.S. NRC - Mailstop T8F5
11555 Rockville Pike '

Rockville, MD 20852

Dear Susan: I

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

Our 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.

I
Thank you for your assistance, and I look forward to j

working with you on this project.
|

/ |
Incerely,

;

cott N. Markfell
'

President

SNM/ct

Attachments

rg}u @@P,G^ '~9 . License FeeInformatiOR

) on Next Page,
_

AUG 0 2199; 'n ,

h ii
jceC5DTJTSD
_ _ . . . . . . . . . . . . . . . . - - - - - - - -

oc2 /654
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036 -33(o ac{ }
<

NRI' FOIM 313 U.S. NUCLE AR AEGULATORY COMMIS5 TON APP 90VED BY OMS NO 3160 8120
EmPcts S 30$3;*,ty,',,3,3o

ESTIMATED SUEOEN PER KECPONSE TO COMPLY WITH THIS34. 30 east 40 INFO > MAf sOss COLLECTION d.EQUEST 3 24 HIS FORWARD
COMMENTS REGARDING BURDEN ESTIndATE TO THE IN80R
MATION ANO RECORDS MANAGEMENT ,E RANCM IM.NSB 77340u s NuCtE AR REGULArORv COdiss 0= Was- GTO= O<APPLICATION FOR MATERIAL LICENSE 20656, AND TO YME PAPERWORK REDUCTION PROJECT (3tk1
01201 OF FsCE OF MANAGEMENT AND SUDGE1.WasMINGTON
OC 20603

jINSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIEF
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW. 1

1
GPPLICAftONS FOR D6STRIBUTt0el OF EX4MPT PROOUCTS PILE APPuCATIONS WITH: '47 YOU ARE LOCATED IN:

U.S. DIUCLE AR REGULATORY COMMIS$lON ILLINOIS. SNDI ANA, 90W A, MICHIG AN. MissesESOT A, MtWOUnt, OMIO, OR
DIVISION OF INDUSTRIAL AND MEDICAL NUCLE AR $AFETV,NMS$ WISCONSIN,8E800 APPLICAflONS TO
W'.5HINGTON, DC 20666

U 5. NUCLE AR REGULATORY COMMis$lON, REGION tas
4 ALL OTMER PERSOce$ PtLE APPUCATIO888 AS FOLLOWS,if YOU ARE MATERI ALS LICENSIN3 SECTION

LOCATED IN TSP ROOSEVELT ROAO
GLEN ELLYN,IL 80137

CONesECTICUT. DELAWARE. DISTRICT OF COLUMSIA, MAleti. SSARYLANO.
MASSACHUBfTTS. SIEW HAMPSMBRE,00EW JERSEY. 98Dif YORE, PE0steSYLVANIA, ARK AleSAS. COLOR ADO, IDAHO, E AmsSAS. LOUISI ANA. MOesT AasA, SetSM ASK A,
RMODE SSLAND. On VERMONT, SENO APPUCATBD*d e 0-. seEW att RICO. NORT M DAKOTA, OK LAMOMA, SOUTM OAKOT A. TE E AS. UT AM,

U $ NUCLEAR REGULATORY COMMI$$3ON. R&GION 1
NUCLEAR MATERIALS $AFETY $ECTION 9 U $ NUCLE AR REGULATORY COMMIT $10N. REGION IV
476 ALLEADALE ROAD MATERIAL RADIATION PROTECTION SECTION
RING OF Pflu$$4A. PA 19406 811 RVAas PLAZA DRIVE. SUITE 1000

ALAGAMA. PLORIDA. GEOROf A, EENTUCKY. MISSISS4PPl. IIORTH CAROLINA.
PUERTO RtCO. SOUTH CARouseA. TENNESSEE, VIROINIA. VIRGI8e ISLANOS. OR ALASKA, Ami2ONA, CALIFORNs A, M AW All, NEVADA, OR E GON, W ASHIRIOTON.
WE!T WIROlfe8A, SEND APPUCATIO8sF 70 ANO U.S. TERRITORIES AND POSSESSIONS IN THE PACIFIC, SENO APPLICAflON5

U $ NUCLEAR flEGULATORY COsahtSSION, REGION 11
d NUCEAR MATER 4ALS SAFETY SECTION U S. NUCLEAR REGULATORY COMMi$$40N. REGaON V

101 MARfETT A STREET, SUITE 3500 NUCLEAR MATERIALE SAFETY SECTION
! ATLANTA. GA 3 gel 1440 MARIA LANE. SulTE 210

WALNUT CREEK CA 980384

)
PET 50808 LOCATEO IN AGREEMENT ST ATES SEND ASPLICAT10as8 TO THE U.S. AlWCLEAR REOULATORY COMMISSION ONLY 17 THEY WISH TO PCSSESS A8so USE LICEIsEED MAYERI AL
IN ST ATES SUSJECT TO U.S. NUCLE AR REGULATORY COtsMISSION JURISDICTION.

1.THt$ 15 AN APPLICATION FOR (Checa serunneM seemJ 2.NAME AND MAILING ADDRESS OF APPLICANT trativsels Cassia

7 Sleepsafe CorporationA NEW uCENst
- 2121 Electric RoadS AMENOME=T TD uCENsE NuMSER

] C. RENFWAL OF uCENst UMBER Roanoke, Virginia 24018

3. ADDRES$1ES) WHERE LICENSED MATERIAL WILL SE USED OR POS$ES$f.D.

Unknown at this time. A manufacturing agreement has yet to
be signed.

.

4 NAME OF PERSON TO BE CONT ACTED ABOUT TMi$ APPUCATION TELEPHONE asuMBER

Scott N. Markwell 703-989-5738

$USMif ITEMS 5 THROUGH 11 ON 84 a 11" PAPE R THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRISED IN THE UCENSE APPLICATION GUIDE

8 RAOiOACTIVE MATERIAL
e boment end mass nummer, te chemical sad /or physical term, and a maawnom amount 8. PURPOSEt56 FOR WHICH LICENSED MATERIAL WILL SE USED
seNch orill he posseeend et say one Hme

I f,Ol S TRAINING POR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED ARE ASuA 8LE FOR fMDIATION SAFETY PROGRAM ANO THEIR
g1 g g g g

S F ACILITIES AND EOUIPMENT. 10 RADIATION SAFETY PROGRAM

13. LICENSEE FE ES (See 10 CFR t/0 ene $erenen 910 39J
11. WASTE MANAGEMENT' AMOUNT

E NCLOSE D $gg qnn nnFEE CATEGORY g
13 CE RTIFICA TlON (Aivst hetomadeveder apphcene) THE APPLICANT UNDERST AND51 HAT ALL STATEMENTS AND REPRESENTATIONS MADE IN TMi$ APPL'ICATiON ARE ~ ~~

BINDING UPON THE APPLICANT
THE APPLICANT AND ANY OFFICIAL E M ECUTINO THt$ CERTIFICATION ON SEMALF OF THE APPLICANT, NAMED IN ITEM 2. CERTIFY THAT TH1$ APPUCATION IS
PflEPARED tN CONFORMITY WITH TITLE 10. CODE OF FEDERAL REGULATIONS.PART8 30,32,33. 34,35, AND 40 AND THAT ALL INFORMATION CONTAINEO MEREtN.
45 TRUE AND CORRECT TO THE BEST OF THElR KNOWLEDGE AND BELIEF.
W ARN'NG 18 U 5 C $ECTION 1001 ACT OF JUNE 25,1348.62 8 TAT 74S MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALBE STATEMENT OR REPRESENT ATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITMIN ITS JURIEDICTION

ATURE-CERTe#vlNGOF iCER TYPED /PR#NT ED NAME TITLE DATE

I Scott N. Markwell President. 7/28/94

FOR NRC USE ONLY m "-]fNf'7[H][fTli[T
TVPE UFFEE FEE LOG FEt CATEGORY COMMENTS |L/ t i 1 j{ Q j

'

f \ 3f %

0

{}"""*~{'"TgTG20 M' l
APPROVE D 8 Y |DATE

................-..e...e.-

NHC FOHM Jt3 ft Sm

62tb54 -
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j APPLICATION FOR EXEMPT DISTRIBUTION LICENSE l
i

'

i
:

t
,

! !
';

1

i
i! -

j Submitted by
1 Sleepsafe Corporation

2121 Electric Roada

; Roanoke, VA 24018 I

| Contact: Scott Markwell ,j- 703-989-5738 ;
1
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',
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O T^8's or conTrurs-- -

.

U.S. N R C C E R_ _3_2 ,_2.6
,

.

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

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

; unit
4

3) chemical and physical form of the byproduct
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 undera

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 quantity 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 its point-of-sale package to satisfy
the requirements of 32.29(b):

11) procedures for prototype testing of 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

O
i

.



^

1.

({) 12) 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
i

environment, any increase in external radiation i
levels and any other changes in safety features

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

l

14) A determination that the probabilities with respect
to the doses referred to in 32.27(c) meet the 1

criteria of that paragraph I

15) 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

1

I

l) )

;

1 i

:

|

5

| ii
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s_/ U.S. NRC CFR 32.26

( b ). 1) . A _ des.cripti gn. of, the_produ.p t_ and _its. int ende.d_u_ s e

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 500S Series
is interconnected with radio signals. When one detector
senses smoke, it will signal all others and all wi31 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 not move during use.

The ionization chamber includes a sealed source (Americium
;]' 241) 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 is crimped into a nickel plated source cup which is
recessed into a polypropylene 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 consists of series designated as the
Model 500S and 200p Series. The model submitted by the is
the base Model 500SI. Other models in the series are
identical in construction but may have additional
non-radioactive 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 outer case but will
not impact the radiation safety features versus the base
model. The 200p series is identical to the 500S series
except for the marketing name of the detectors.

The radiation source model designation will be either:

1



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

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

() a) Amersham model AMM.100lH source and holder
or

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

2), The type and__guant_ij;.y_of_ byproduct material

- 0.9 microcurie of Americium-241

3_)_aL_Chsmi. cal __and_ physical form

The Americium 241 is itself in a gold matrix and is
effectively contained between a palladium-gold alloy 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.

3M b)__Ch_ anges._t.ha_t_ might occur du.r_ing_its usef ul 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.

41_ .S oJ t bi_1.i_t y _.i.n wa t e_r _and_ body, f l_ui ds

The 241 Americium-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
30-4, based on animal studies reporting values <10-4. It
also noted that greater 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

O
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() 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 II,"Because most of the compounds
of the transplutonium elements are insoluble in biological
fluids, ingestion and percutaneous absorption are unlikely

O. 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)."

Since the AM 241 used in the Model 500s is AMo2 intimately
bound in precious metals and is of much lower activity
than these tests, leaching of Am 241 into the body from
smoke detector sources would be much less than stated by
ICRp for insoluble compounds of Americium.

O
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a) Engineering Details of the chamber and contents: |
i The ionization chamber includes a sealed source Americium j

241 and source holder from Amersham or NRD with I

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 polypropylene lower chamber and'then
attached to the printed circuit board by screw. The otheri

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 following
i Figures 1 & 2. Further detail as to the Amersham and NRD

source and source holders are included in Appendix A.
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O s) oimea ieo. .od meter 1.ie et tse circuit seerd:

See Figure 3 below. The circuit board will be of .
standard PCB material'.

i.

,

i

|

|

< 4.500

)+ 1.278 * *- 1.15 7 ->
1
i

1

|
.168 : *-

|

i

|
~

{h ~,- u u
.881 '. 1

.908 % .814' '

. . . .. s 1
,

i

'- "
U " f~- Ion Chamber __ _ - Horn --

!27-
~

]'f\\- N. /
,s

... . . -

3.00

other Components f

0 /

u

:)

,

FIGURE 3 i
Circuit Board

6

i
_ _ . _ . i



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

|
'

Y

i

-( ) c) Housing:

i 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 j

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
4 5) method of closing (hinged cover)

,

|
;

! d) Labeling:
e

1) device labeling description

Per the Engineering drawings of Appendix B, the words
"CONTAINS RADIOACTIVE MATERIAL AMERICIUM 241 0.9 j

MICROCURIE" will be etched into the back of the plastic j

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
mountino and will also minimally contain the statement:

"U.S. NRC 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 Radioactive Material Americium 241 0.9
Microcuries"

b) "U.S. 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."

O
7



oC 61., Ma x i mu m. e x t e r rl a l _r a d i a.t.i_on .. l.e v e l.s

Using radiological data of the Amersham Corporation
(confirmed using calculated NRD data sheet), Model DSCA3
ion chamber with AMM.J00lH 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 OUTER CAP ELECTRODE SOURCE ELECTRODE
(cm) (Faces to Front) (Face Rear)

5 0.050 Rem /Yr 0.00090 Rem /Yr
25 0.003 Rem /Yr 0.00004 Rem /Yr

The above measurements were made by Amersham Corporation
using thermoluminescent dosimeters (TLDs) of a size less
than or equal 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-rays were insignificant due to attenuation within the
stainless 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 is expected to be even less than those shown
above.

7) . Degree . of . acces s durina . normal....u.s e

Being a residential smoke alarm, the Model 500S 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.

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 2-3 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

|
system. Of course, alarming whether real or false should
be an unusual event. Lastly, we will recommend once per

i 8
l
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!

I

!

!(2) |
year vacuuming the outside of the unit, and this should .

take less than one minute per unit. I
'

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

8) Total quantity of byproduct material exp_ected to be
distributed in the product annually

Not more than 1,200,000 smoke detectort; are expected'to be
distributed annually. Each would contain less than 1.0
micoeurie for an annual total of 1,200 millicuries.

9) The expected useful life of the pr_oduct

The expected useful life of the product is 10 years.

10) The proposed methods of labelino

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.S. NRC License No. XXX" or simply the name of the
;

licensee. 1

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"O

10
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j 3) "THIS DETECTOR CONTAINS RADIOACTIVE MATERIAL AND HAS
j_ BEEN MANUFACTURED IN COMPLIANCE WITH U.S. NRC
1 SAFETY CRITERIA IN 10 CFR 32.27. THE PURCHASER IS I
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O 11). eteoedure- for >roteevr.e testius of the 9r.ed.uct- -

1) Amersham and NRD testing. Amersham and NRD sealed
sources have been evaluated many times for the U.S. FRC
with temperature, pressure, impact, vibration, and
puncture tests conducted in accordance with ANSI 524 and
ISO 2919 standards.

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

3) 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
1.7 to 18 u Ci of AM241.

4) If requested, we will provide drop tests after
prototypes become available.

12 ) . F.e s ul t_s o f p rot o t yp e , t e s t.i_ng

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

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

3) Niemeyer'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 requested.

Other comments:

our particular ion chamber has been previously licensed in
a smoke detector by the U.S. NRC. ref. U.S. NRC license #
04-21357-ole.

A
V
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13) The estimated _extnrnal 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 er 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 i

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

|

h(~m
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I) centimeters to 3 centimeters. The dose equivalent would
then be expected to be 4.7 times the original value of f

'
-

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
smcke 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 Assessment of Exposures"

1

(b) Safety over useful life
In the normal handling and use of the smoke detector
durina its useful life cf ten years, it is unlikely that
there will be a significant reduction in the effectivenest

|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 aoility 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 does function.
it more than serves its purpose. 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-uo, the '

large dilution and subsequent decrease in the
concentration of any released Americium 241 would erobably

ibe insignificant in its effect on the environment. '

!

(c) Worst Cane: |
In order for dose eauivalents 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 i onization 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. In addition, the 26 kev and 33 kev
gammas would also present some additional exposure of 0.3
microroentgens/ microcurie-hour. The total gamma constant
to which an individual would then be exposed would be 16
microroentgens per microcurie-hour. The resulting dose

O
14
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() eauivalent levels wohld 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. If an individual kept such a sealed
source at this distance f rom 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 equivalent not nearly as large as a maximum
localized done. Since it is very imorobablv that the
sealed source would be hardled continuously for an entire
annual period and probably much less.so, the expected dose j
equivalent would be less than the 7.5 Rem limit. .The i

orobability of such as occurrence is probably much less
than one in ten thousand. In. judging the possibilities of
receiving an uptake of Americium 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 pryina open the smoke detector and the ion
chamber, the source might lodge in his/her throat for a i
period of time, perhaos two weeks, in which case he/she
might receive 50 Rems of dose to this area. If the
source were 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 1" percent would get into the bodily fluids
and !ess than 0.1 percent of the latter would get into the
blood system. So beginning with less than one microcurie,
then only 10 picoeuries 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). If a warehouse worker directly
handled cartons 10 hours per week, the hand does would he
4.7 mr/yr and body would be 1.5 mr/yr. In actual

O
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() practice, such handling would be much more intermittent
civen 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 of4

hypothetical accidents. A number of these scenarios are !
in Amersham Corporation's radioactive material license j
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.

7

i 14. A determ_ina.ti.on_that. t.he pr.obabilities._with .r.e.spect to
| the doses referred to in Section 32.2.7_(c.).,_ meet the
j .c ri t e ri a. o f _ t ha t.._pa ra.g r aph .

There have been a vast number of scenarios generated
showing many different probabilities of different

,

: hynothetical accidents. A number of these scenarios are
i- in Amersham Corporation's radioactive material license
4 files in vour office. I would like to be able to refer to

them as part of me demonstration of creditable accidents.4

t I would again like also to refer to the actual accidental
i I described in Section 4 above, which involved 4.22

microcuries of activity and an untake to the blood of less*

' than.525 picoeuries. The item which has not been
j mantioned is that there is only 0.9 microcuries in each

sealed source and leak tests have demonstrated repeated3

that removable contamination is much less than 0.005-

1

microcuries and in most cases less than the limits of |

detection of the leak testing procedure.

i

15. .. Quality..Conttol, Proc _edures,To Be. Foilowed and. Required
.

Standards To Be Met.During The Fabrication of the
Smoke Detectors._

The 500S Series detectors ion chambers will be quality
tested in accordance with 10 CFR and the "SSSS" position.
And our product will be U.L. tested and approved prior to
exemot distribution and manufactured meeting ISO 9000
quality standards. In addition, we will have to meet
Underwriters Laboratory manufacturing requirements.

O
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- u, d INC. 2937 Alt Boulevard North, Grand Island, New York 140721292-

Telephone: (716) 773 7634
,.,) FAX # (710) 773 7744

j

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 (24 hrs.
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 ft.=6(1x10-6)(.36).060
E= .060 R/hr @ 1 ft.=.1296X10-6

.13 ur/hr @ 1 ft.
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 radioactive
content on each shipment.

Sincerely,

*

C
Lawrence Keating
Chairman of the Isotope Committee

(h
LK/lm

A suastotAny oF MARK IV INDUSTRIES INC.
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- w W INC. 2937 Alt Boulevard Nodh. Grand Island, New York 14072-1292 i

Telephone: (716) 773-7634 |

O FAX # (716) 773-7744V
1

l

|CERTIFICATE OF RADIOACTIVE _ SOURCE INTEGRITY

1

|

Specification: Americium-241 Alpha Foil Model NRD A001
Drawing Number: 85B026- ;

Nuclide & Radiotoxicity Gp.: Americium-241 Group A ;

Maximum Activity: 0.9 microcuries |
Classification Designation: ANSI / ISO C32222 )
Test Sources: Foil in source holder A-1056

Test Temperature Pressure Impact Vibration Puncture

1
.

__

2 Pass Pass Pass Pass
,

<0.05 <0.05 <0.05 <0.05

O 3 rese i
<0.05 l

4 l

S

6

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

Leak Test: Immersion and k*ipe

Additional information: Figures in Table denote activity (nCi)
measured in liquid after immersion.

~ /GC ,k hy (LJwL
QualityControlDepartment} Ddte [urceDepartment

V+V

A SUDSIDIARY OF MARK IV INDUSTRIES INC.
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REVISIONS
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- "

A FOIL DIAMETER REv. DATE otsCRIPTION Aum DR CK

E, ' " " " " ^ " c"

7 METRIC DECIMAL yga,gja = - = u em ,2 m2'

0.03 mm O.001"
9U NEE Poom" " F- c"3 "

3 2.3 min 0.092 in.
) 5.0 m m 0.197 in.

:

j 6.0 m m 0.236 in.
16.0 mm 0.629 in. ;"

.

A .

I

8 t
2 h

3/ / / /////////////// /////A
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3 / / /1 - I //////////////////////
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E
:
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!

A. YELLOW GOLD PLATE 0.00002" |A ==
| '

B. GOLD OR PALLADIUM 0.00004"
C. AMERICIUM 241 AND GOLD 0.00002" |

i
D. GOLD 0.00003":

E. SILVER O.004" TO 0.007"'

'
,,

>RnUNESS ONEmRSE SPECinED SIGNATURES DATE
M E.:i

' oscusions a w mon men R. BIDELL A SUBSIDIARY OF MARK IV INDUSTRIES, INC. -

2937 ALT BOULEVARD GRAND ISUWD, NEW YORK N072 je cos , n.r
N 2 PL DECIhmLS i f

A-001 SINGLE FACE FOIL i3 PL DECaans i
a """"~an *
;)' mCMNS * THIRD ANGLE PROJECTION
.

- Am 241, GOLD, SILVER""*"*S"
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DATE SYM REVISION RECORD AUTHf DR. CK.

's,.I094 Y E4,P "*' * C8D"" *

GENERAL NOTES FOR STAINLESS STEEL SCREV MACHINE HOLDERS: 04JA91 2 NOTC 2 CHANGED 0.00! VAS 0.003 JCS CDD

07JA91 3 NOTE 10 ADDED DM CDD

303 STAINLESS STEEL 22Nosi 4 NOTc t CHANGED B90 VAS 3100 JS CED
g MATERIAL:FINISHED SOURCE HOLDER HARDNESS: ROCKVELL B100 MAX. C gD.sio0vAS890 ,, c,,,,,c ,, 3

"* "IE2 acEDINEEt, fa, CDD%COUNTERBORE TO HAVE SHARP CORNERS, 0.001' MAX. COUNTERBORE 23Jusa s
NOrc 3 ecvrrtD ,

- SURFACE TO BE FLAT AND FREE FROM PROJECTIONS.

k CONCENTRICITY TO BE VITHIN 0.003" ON ALL DIAMETEidS.

k ROUNDNESS TO BE 0.001" MAX.

/\ SURFACE FINISH TO BE NO GREATER THAN 90 MICRO INCHES UNLESS
/53 OTHERVISE SPECIFIED. SHARP CORNERS NOT TO. EXCEED 0.005" RADIUS.

k SOURCE HOLDER CAVITY MUST PASS A 00.094' PLUG GAUGE CHECK.

k AFTER MACHINING, PARTS SHOULD BE DEBURRED, PASSIVATED, AND THEN DEGREASED.

A AFTER ASSEMBLING, CRIMPED TABS SHOULD HOLD FOIL FIRMLY TO THE BOTTOM
/8\- 0F THE FOIL CAVITY. CRIMPED SURFACES SHOULD BE FREE FROM CRACKS OR FLAVS.

k SOURCE MUST REMAIN FLAT AND FREE OF DISTORTIONS AFTER CRIMPING. FOIL MODEL A-001
h CORNERS TO BE SHARP, 0.003' MAX. RIVET MODEL A-1056

h CUT OFF BURR NOT TO EXCEED 0.003' HIGH X 00.015' ASSEMBLY MODELs

ENCAPSULATION CODE I-405
'

PROTOTYPE TESTS 11211111

O.C. TESTS AGRSVV

NRD iNc. -

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

E=T NRD SPECIFICATION 2016
""

.m._ sc.m .A. .,

,

reAC11D*AL APPRQvCD BY

I DAIE DV4 NUMBER '):fre

[^* 08FE85 SPEC FOR 85B026i 6
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IAE& CERTIFICATE OF COMPETRBT AUTHORITY
FOR SPECIAI. FORM NOMDISPERSIBLE RADIOACTIVE MATERIALS

CERTIlPIC&TR NtBEBER USA /0036/S, REVISION 5,

This certifies that the source described has been demonstrated to meet the
regulatory requirements for special form radioactive mate {ial as prescribed ini- theregulationso{theInternationalAtomicEnergyAgency and the United
States of America for the transport of radioactive materials.-

|
'

l. Source Identification - NRD Model A001

2. Source De_scription - 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 hol.'.ers or
mounts.

3. Radioactive Contents - This source consists of Americium-241 as oxide
with the activity per foil ranging from less than 0.037 MBq (1 uC1)
to 2035 MBq (55 mC1). Activity per unit area does not exceed 0.086
MBq (2.33 uC1) per square millimeter (55.5 MBq (1500 uCi) per square_

inch).
O 4. Expir.ation Date - This certificate expires August 31, 1997.

|

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

Certi d by:

AUG l 4 1992
Ceforgk A'. Brown, Chief (DATE)
Radioactive Materials Branch
Office of Hazardous Materials

Technology
.

Revision 5 - issued to extend expiration date.

m --..... --. ...

1 " Safety Series No. 6, Regulations for the Safe Transport of Radioactive
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.02
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Smoke Detector Ionization Chamber Data
sheet

j 11247
DSC.A3
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Generaldescription

The unit is a duellonization chamber of advanced design containing a single radioisotope source producing
ionization in both chambers. The design was devdopod using a computer rnodel to optimize performance
characteristics. The ionization chamber incorporates a performance test electrode

Certain espects of the design, including the test electrode, are the subject of patent applications.

In accordance with OECD recommendationst'l the source activity is less then 1 pCl /37 kBq) rs'Am. The general
construction is designed to meet the requirements of Underwriters Laboratory standard UL 21712) and British
Standard 5446 part 101. For maximum corrosion resistance the electrodes and source holder are made of
A.I.S.I. 316 stalniess steel, the insulators of pc!ytetrafluoroethylene (Teflon"*) and the support moulding of.

polypropytene. The ionizing source is made of a silver and gold composite with a gold / palladium alloy emitting
f ace. Sources of this type are listed as model number AMM.1001 with the US Nuclear Regulatory Commission
as suitable for licensing, and are used in the mejority of lonization type smoke detectors.

The units are suppned assembled ready,to mount on a suitable printed circuit board using the pre. tinned tags

8 provided. No source adjustment is required.

The DSC.A3 incorporates a performance test efectrode to permit electrical testing of the chamber during
operertion, as required by Bo 5446. When actuated the electrode disturbs the balance conditions to simulate,

the presence of smoke.

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

*du Pont trademark

.-
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'0 'Prq sud sadletion v.eih staterds for etwzation chamber smoke detedors? Nudeer Energy Agency |
Orsft.F#v OErV,1978. I

2. t*00PA44TG|"! W90nArtze64 mc
"Standerde for safety,. SNe and rmit6ple station woke detectors * UL217. Second edition, New York,
UL tnc., First irnpreseen. 4m October 197 a.

3 unleswsTANrwummennmoes
~$peciflC2500. !CrComponenbe uf autornatic fire Olorm systems for residential premises. Part 1. Point. type
smoke detectors * u|indort $ntish Starderrh inalitution.1977.
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Circuits used to determine tysncal characteristics
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% constions, ce,t where. pea.d. .re:

.UE Outer electrode to source electrode potential: 9V
i Temperature: 20* * 3'C *

Pressure: atmospheric, near ses level; cleen air

min. typical max. units

60 V50 -

Collector' electrode belance potential
k

. ta) 0 ge in collector belance potential with smo eChan 07 V- -

2% obscuratforVft* 30 V--

3 Ib)4 0% obscuretion/ft*
- - 06 pA

' Insulatorleei@ pF6 -

Capacity (collector to outer + source electrodes)
-

06 07 pCl-

- 24 tam source sctivity (18 6 25 9 kBql
; .

/
. Change in collector belance potential when the test electrode potential

,

V35 -

is changed from outer potential to source potential
-

'These are the obscuration limits specified by UL 2t 7m
:

,.

Radiologicaldata

Users of these units in all countries should ensure that they comply with all relevant regulations on the cofntrol
of radioectivematerials. .

The following information is given for guidance.

Externel radiation dose rate calculations based on thermoluminescent doelmetry (TLD)

d.
distance appeuximate absorbed

.k' direction (cm) dose (rad / year) *
_

'

5 0 06Normal to surf ace of outer cap electrode
25 0003Normst to surface of outer cop electrode

5 0 0009
Normet to source electrode

25 000004
Normalto source electrode3,

g data will enable users to comply with the U.S. Code of Federal Flegulations [10 CFR.32.26.(6).1,3
.

.
y 'i ,

.

* ftlfMilpleof Operaticet

The collector electrode is charged by any imbalance in the ionization currents flowing in the inner and outer
chambers, until these currents come into belance (see Figure 1). In the absence of smoke or combustion
products the collector electrode remains at this balance potential except for excursions due to statistical
huctuations in the ionization currents. When smoke enters the chambers the ionization currents are affected,
that in the outer chamber more so than that in the inner chamber.The collector electrode is then charged to a
new belanos potential (see Figures 2 and 3). This change in potential can be used to trigger an alarm circuit.q

The test electrode is designed to simulate a smoke obscuretion typically of 4%/ft. The veristion of the belance' '

voltage with time after activation of the test electrode is shown in Figure 5.
,

7

o
,

1

- -
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Americium-241 alpha foil and sources Deia -
sheet

'

11262
t

-- 5 Amerielum.241 elpha particle emitti..a folE[o -made by Arrarshorn Intemational, le e ' ersatile 'v
material which combines high integrir/ of containment with relatively high emission eff'c.44r. It can
be formed or cut into various shapes to suit a wide variety of applications.

In most cases, and particularly for use in ionization chamber smoke detectors. it is preferably<:

mounted in specially designed holders to provide sealed sources.

Because americium 241 emits only siphs. Iow energy X. and gamma redietion with nefeta
radiation, it has a significant advantage over radium 226 which it is tending to repiece in the majority
of applications.

Construction
, , , . . . . . - - - -

' , , . . * *
,... **,,,.........
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Figure 1 %
an= h.*m
== - ea.e

. . .

Foll .

The radioective material, in a gold matrix, is effectively contained between a palladium gold alloy,,

pelledium gold Isminate or pure fine gold fece and a silver backing see Figure 1). The front face is
thick enough to retain completely the americium 241, but thin enou(gh to allow efficient emission of
the a radiation. In some cases the silver backing is sandwiched between a second leyer of
ernericium 241/ gold metrix and pelledium/ gold fece to give double sided foll, emitting from both
feces.-

.

The manufacturing process begins with the production of a small billet consisting of an intimate-
' ' *

mixture of emericium oxide and pure gold. The billet is first sintered and then hot forged in a silver
case with a gold. palladium alloy face. Repeated rolling of this composite, under carefully controlled
conditions, produces a continuously welded metal otrip of the required dimensJons with the active

O layer confined between inactive borders and protected by a thin foco of gold, palladium gold alloy or
palladium gold laminate.

.

aw.m.

,-, - .-- . _ _ - _.
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Dlmeneurs and activity loading can be varied betweest quite wide limits; the types of Ion nn-w ... I, +ep
.'jf-| 1 N.'t /

penduced bre Usted beleW *
- . m.e ,

linser actMty activity on active area sative width A total width 5 code ,

.p ig, ' N

yC1/cm |MBq/cm
pC1/cm* IMBa/ema mm rnmd _

'E ; '
'

to C 37 4 0296 12 5 20 AMM7 '

i |k
20 1 11 100 3 70 3 20 AMM.1

40 1 48 32 1 18 12 6 20 AM M.4 ,

12$ 4 63 100 3-70 12 5 20 AMM8 s.

7

Ino 5 92 12s 4 74 12 5 20 AM M.2

240 8 89 192 7 10 12 6 Jo AM M.3

wwe A ene a reter io sbo desiene shown in poure t

angths'of 25 or 100ern. Foise of other dimenslons and sotwo leadir'on
,

Foi!s are normairy supptiaecan be produced to custon*s specifications. The maximurn loading is nometh 200pCl/emE
.

-

(NMflg/cm8).
i

Arnorsharniritemational has developed technicues and equiprnent which one% cutting operetioneFall pieeve

en tm perfoerned cleenly, recrechstitdy sind safely. It is recorninended that tids operatiort togetherwith rnounting to g}ve ,ealed tources free frnerileakage end removable surfeca contamination, be
camed out in nur laboratories

Sealed socroceFor the majority of applications, anel particularly for use in smoke detec Arn sealed sources are
prepared by nw.ruming a disc of fait (usualty shout Ernm diameter) in a enetal hotrier in such a way
as to reisin tite.dinc and pmtset the edge of tne feff

This method of manufacture produs.es sources which well pses stareanry leak tests, and which rnest
the sequeements of mort roovutory authurities. A wide variety of such onurces is in reculer
production and some tvoical eumples are showse in Dgure 2. Differerst methods al eetaining the foile ,

oro used. le the first osample (c) the tool re he4d lei place by the crimpod edge of the hnider. Iri the
*

other souscos the foilis widmched berwoon anetal plates which ase held together by scot weldiesg
(waample (b) ) or the roitsd over adve of the holder (c) The foil usued in these two cource: omits
from hnth laces.

,,

P
% m

.?5'-. ,/

b s -

Ih
s

P $_ . . 4d
1" -1 .

(c)
(b)(s)

h
' Figure 2 j 6,

Other designs of holder can be provided to meet users'spncial recuirernents. Ainertherntnterrset'asnel
offers a serAce of assisting custorners with the design of novice holdere. Consulta6cne at en

earty etsge to egree spe<mestion will noin. ally ocuer the following aspur:ta.

Source hower: shape
mettiod of attachrnent to suponrt

,
dimensions and tolerance 6
rretarlal of construction and firtish

radiosotive coritent erut toleienceEcurce output;
required ion ounent ered tolerarra
required alche ehergy apoctrum

in suidition,information wat ce required on measurement specificatloc and procedures, quataty
cerural and integrity requisements, quarttities. delivery schedule, and details of probet;As wortung'

envireornent

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

.

0
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Foll:
The alpha. emitting fece of each length of foil (excluding cut edges) is wiped with?piW@%*
a swab of cotton wool moistened with ethanol or water; the activity removed la MW /
measured by a scintillation technique. Acceptance limit 0 006pCl (1858g) m Wi#;P
This test conforms to British Standard Specification 5288.9 : ' ' ' ' W6

Sources: For mounted sources, a similar test is carried out on a batch basis to ensure that* n
any loose contamination arising from cutting or other manufacturing operations is * '

less than 0 005pC3 (f8589) per batch.

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

.L details will be provided on request.- '

,

_ .

* Activity mesourements
.

'

Foll: The active content of the foilis determined by carefully defining sn eres of the*

active zone, shielding it from the surrounding activity, and measuring the total%.

gamma and X.roy emission using a thin Nel crystal detector. The americium 241, , , . .

7 content per unit area can be calculated from these measurements. The deviation
~

from the stated nominal value is usually less than t15% ner square centimetre.-

The face thickness is checked by critically examining the sha energy spectrum
from measurements with a silicen surface barrier detector. -

The uniformity of distribution of the active content, and the position of the active / '
inactive boundaries are both checked by using autoradiography techniques.

Sources: The specification for sealed sources and cut pieces Is normally agreed between J -

Amersham intomational and the customer. The specification should include J'

acceptable tolerances on all the measurements requested. Normally the two
measurements required are active content and ion current, the latter being
measured on an air lonization chamber, which may be supplied by the customer.

I integrity -'

Representative samples of the different types of foil, and various ionization chamber smoke detector
assemblies have been subjected to intomationally recognised physical, mechanical and chemical tests -
designed to indicate their ability to withstand adverse environmental conditions. The results of the

. tests are available on request.
' Tests for "Special Form" radioactive meterial '

U'

Americium 241 alpha foils manufactured by Amersham irttemational have passed the tests for. .r-

.Special Form radioactive material as specified in ' Regulations for the safe transport of radioactive
materials 1973' *.

Sealed source model numbers listed by USNRC ' '

Americium.241 alpha foils manufactured by Amershemlntemational have been evaluated by the 5

United States Nuclear Reg 0! story Commission and found suitable for licensing purposes in the '

Unitra States. -

,

T',e sealed source model numbers are.
. . . . ! p"

'

-

AMM.1001 - unmounted foil piece
, ,

e ,'-'

,
AMM 1001D - foil piece with elpha particles emitting from both sides -

#

.AMM.1001 H - foil piece mounted in holder - .

.

I

180 classification

The Intemational Organization for Standardization (ISO)for typical uses ree ISO.2919). Protothas proposed a system of classifiestion of
saaled radioactive sources based on safety requirements

, sources are subjected to the following testa; temperature, extemal pressu(re, impact, vibration, ype
puncture.~

_ I ,' .6 Each test can be applied in several degrees of severity and test results are empressed as a five figure
a

code to indicate the severity of the tests. The code is preceded by a letter related to certain activity
limits dependent upon the toxicity. solubility and reactivity of the active components of the source.,

The ISO recommended reting for ioniastion chamber smoke detector sources is C32222. However, a
.. . 3 typical rating for americium 241 foil sources manufactured by Amersham lntemational is C44334' " ' '

and ratings as high as C64564 have been achieved by using optimum design conditionsc

Other tests
O Many other tests designed to simulate severo Industrial environments have been performed on

samples of alphs foil. These tests have included exposure to sulphur dioxide gas, to salt spray, and to
ozone. immersion in body fluids, abrasion by sand particles, etc. Full details of these tests can be'

supplied on request.,

* Regulations for the sere transport of radioactive anatorials.1973 revised edition. Vienne, laternational Atornic EnergyAeency.1s73,

,

__ - _
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The leeueleg Radiatione iSooled Sources) Megulatione.1969. require that alpha foil should not be - ,

11eridled with the bare fingwe. Foll, fait pienan and mounted sources should be hendted using forcepe,

i

! nr tynrarriva giovas otner enactiemcel handano systeme may he used, eut in su operatione sore must
be teken to prevent damage to the front face of the fo68. .;g ,

Processins urwrk'ited foil elecos and fell subdivisione rney vertulee addhinnel aufety ruersuelone. ,( , ,
>

Uems should i:untact %mernham lniemettonal or the cornpetent nosones authority for sovice on*

i perdeuler opersdone.

| The love energy photon omissiori should riot require shieldirig at the low activilles nornely
essociated with these folle. Por esemple. I niCl uf activity instti Olwe se exposure rete of approximsielyi

1rnft/ hour et 10cm.,

Further oefsty advice is evelle;>to for users who iney be using large quantitles of 84'Am foil, such asr]
in the producthn of smoke detectors.

. .

Recommended worldng life , ,

} The recommended working life of a soutco is that period recommended by Amersherninlemational r

4 within which the sour:e should be roolaced.The period given het basst annessed on the haois of such*

5 factors as toxicity of nuurrJs. tusalinitimi edivity, snurr.m ennsmsetton, hall.Ilfe of nuclide, typical
nnpiirwiion nnvironments. operational esperience. teet performance date, etc. .

,

Prepared and mounted ornorleium 241 foil piceos es supplied 1He Amersham Iritemational have a :
recommended weeking lite er to years when used in dry. non-conosive stunsphmen. Fcm esa in other
erveleonrnental conditions, advit.e enuuld be obseined from Asswrwhomintomotionel

A recommended worts.ng lif e cannot be given for any fo68 which le to be processed further try the
customer. However, Amershem intematkriel is willing to advise and cocoerete with the customw* ~
in esesseing the recommended workino life of the finished product. Dioviding full densils of the
merwfecturing procedure. design and applicellun of the source are known

| Nuclear dets for americium-241
Helflifs: 433 years

, .n. ,*e
4 EMeV typieel spectrum, see fleure 3)The spatial (distribution of the alche enevise is shown in figure 4(emitted from foil): -

--

Photon energiest 59 SkeV (35 3% emitted)-

Np L X.roys 12-22 kev (-40%);
Radiochemical purity: >99 2%

TYeacel spectrum Spataal distribution of s perdale
(emencJum 241 alphe foll) energy for fel volth 36;m feen
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5 Precautions and recommendations

The chamber lonization currents are small (order of 10pA) so the utmost care should be taken to preserve the
insulation of the collector electrode and any detection device connected to it, in particular, care shnutd be taken

I to avoid contaminating the insulators with soldering flux.The insulators should not be handled. The lead
connecting the collector electrode to the detector cTrcuit should preferably be short and clear of the circuit
board and other components. To improve corrosion resistance the associated circuit should be enclosed in a
sealed container and the chamber terminals sealed 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 electrode terminal. Chambers
Intended for installation at high altitudes may require adjustment of the tripping level of the detector circuit for
optimum sensitivity (see Figure 6).

The balance voltage is relatively unaffected by variations, within reasonable limits, in temperature, humidity
and wind velocity (see Figures 7,8 and 9). For applications involving use in a wider range of temperatures
then those shown, the detector circuit should incorporate some temperature compensation.

I

The chamber collector electrode is shielded by the outer cover from external electric fields. Suiteole shielding
(' should be provided for the associated circuits, especially because of the necessarily high impedance of the

circuit connected to the charnber collector electrode.
.
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