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April 3, 1997
.

Mr. Gyo Shinozaki
Hochiki America Corporation
15412 Electronic Lane, #210
Huntington Beach, CA 92649

.

Dear Mr. Shinozaki:

This letter is in reference to your application dated January 29,1997, requesting registration of
the St Series Model smoke detector. After reviewing the application for the SI Series, it
became apparent that this application contained the'same deficiencies as in the application for
the Al Series smoke detector that was submitted last year. Please note that the application for
the Al Series contained numerous deficiencies that needed to be addressed. Therefore, we are
returning the incomplete application (enclosed) for the SI Series without further action. You
may submit a revised application for the SI Series addressing the same concerns raised about
the Al Series. These concerns are outlined in the two NRC letters dated June 31,1996, and
September 26,1996. Please reference mail control number 021891 when submitting the
completed new application. Since your registration application is being returned without action,
we are also returning your license application without action.

Sincerely,

! -|
Christopher L. Brown, General Engineer
Sealed Source Safety Section
Medical, Academic, & Commercial

Use Safety Branch
Division of Industrial and

Nuclear Safety, NMSS

Enclosed: As stated

cc w/ encl: Skimberley, LFDCB
Distribution:
SSSS r/f SSD-97-04 NE01
AKirkwood, IMAB
SSD File # NR-0355-D-105-E

. DOCUMENT NAME: C:\ OFFICE \WPWIN\WPDOCS\HOCHKl3.DEF
Ta receive a copy of thle document. indicate in the bar: "C" = Copy without attachment / enclosure "E" = Copy with attachment / enclosure "N" = No copy

OFFICE IMAB _f, / IMAB d | (_ | |
NAME CBrown //\ SBaggett"
DATE 04/f/97 ' 04/5/97

OFFICIAL RECORD COPY
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january 29,1997 1

1

:|

!
Steven L. Baggett
Section Chief
U.S. Nuclear Regulatory Commission
Scaled Source Safety Section
Division ofIndustrial and Medical
Nuclear Safety
Washington D.C. 20555

Subject: Amendment To Materials License # 04-14886-01E

Dear Mr. Baggett:

Please find attached our submission to include our new SlJ series detector on our Materials License. The
S13 series smoke chamber is virtually identical to the SlH series detector which is on our current Materials
License. The outer plastics have been changed to give the detector a new look making it compatible with
our new series of photoelectric detectors. In this submission we have revised the text to read Sl_ Series
for the SlH and S!J detectors (as we have done in the past for our AI_ Series detectors). Mr. Christopher
Brown is familiar with the construction of our products as he has assisted Hochiki in recent submissions,

i

If you have any questions regarding this submission please don't hesitate to contact us.-

Sincerely,

CV ar &
Gyo Shinozaki Loren L. Leimer
Senior Operating Manager- Corporate Planning Senior Operating Manager NS Project i

Radiation Safety OfTicer Alternate Radiation Safety Officer
(714) 898-0795 X 265 (714) 898-0796 X 785

h&)
m
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APPLICATION TO TIIE U.S. NUCLEAR REGULATORY<
.

COMMISSION FOR RADIATION SAFETY EVALUATION AND,s 4

REGISTRATION OF DEVICES

.lanuary 22,1997

IIOCIIIKI AMERICA CORPORATION
15412 ELECTRONIC LANE

HUNTINGTON BEACH, CA 92649
MANUFACTURER AND DISTRIBUTOR

CONTACT: GYO SillNOZAKI- RSO
LOREN LEIMER- ALT. RSO

TEL (714) 898-0795
FAX (714) 892-2809

IONIZATION TYPE SMOKE DETECTORS
Smoke detector models for submission:

llochiki Model SI,_ Series

These series of detectors are manufactured for both Hochiki customers as well as private

labelled for specific customers. See enclosure 1.

RADIOACTIVE SOURCE Am-2410.5 uCi MODELS
, ,

Amersham International NRD inc.
2636 S. Clearbrook Dr. 2937 Alt Bl. North
Arlington lits., IL 60005 Grand Island, NY 14072

Model: AMMK-2812 Model: Model A001
USNRC Model: AMM 1001 USNRC Model: A-001

Radioactive material possessed under conditions of Califomia License 2090-30 (agreement
state). Sources will be leak tested at time of manufacture and distribution in compliance with
10 CFR Part 32.29 and as described within this document

These detectors are Principal Use Code "P" devices proposed for use under a license
exemption per 10 CFR Part. 30.20).

'O,
'

1
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Summary Description
The SI_ series smoke detector are industrial ionization type. Hey are intended to be used for the
protection oflife and property from fires by the detection of airbome particulates. Rese detectors will
normally be mounted on the . ceiling or below the floor. .A complete system will generally be
comprised of a number of detector heads which are connected to and operate from a central control
unit. The SI_ series detectors are designed in such a way that the radioactive material is not readily
accessible in its location within the assembly. He outside cover protects the chamber and prevents
most objects from reaching the source. During installation there is no need to remove any mechanical
or electrical parts which would also preclude anyone from inadvertently coming in contact with the
radioactive source.

Description, Intended Use and Operation
The Sl_ series ionization smoke detector are provided with a radioactive source of Am-241,0.5 uCi
to ionize the air. He detectors are designed to detect an abnonnat decrease in ionization current due to

the combustion products created by a fue. They are installed in a fixed location. The source housing
does p_gt move during operation.

He SI series smoke detectors have two sampling chambers, an outer and an inner ionization
chambE. Smoke or imisible gasses can freely penetrate the outer chamber, but the inner chamber is
virtually closed to prevent easy entry. With both chambers ionized by radioactive source Am-241, a
very small amount of current flows in the circuit. De presence of smoke or gases will influence the
current flow in the outer chamber and will cause a change in the voltage ratio between chambers. Tids
difTerence is then amplified inside the detector and transmitted to the fire alarm control unit to which it

O is cennectea. <se encie ere 2).

1. Details of Construction and Use

A list of mechanical parts for the SI_ series are shown on Enclosure 3 and 3A. Enclosure 4 and 4A
shows the major mechanical parts used in the SI~ series assemblies. Enclosures 5,5A through
13,13A are drawings of those parts and their respective materials. He method of attaching the foil to
the inner electrode is shown in Enclosure 14,14A and 14B. The foil is captured onto the inner
electrode with a retaining disc which is staked in place by a hydraulically controlled wCding machine.
He inner electrode is placed into the insulation plate and the intermediate electrode is then snapped
over the inner electrode and into the insulation plate. One leg of the intermediate electrode snaps into
the insulation plate and the other leg protrudes through the insulation plate and is soldered onto one
lead of the FET. His assembly process assures that the source is protected from damage and makes it
otherwise tamper proof. He outer cover protects the unit and prevents objects from approaching the
source. The closest approach is approximately 2 cm. During operation the outer cover, outer electrode
and the intermediate electrode prevent someone or something from contacting the source.

The detector has been designed so that once the radioactive material has been assembled into the unit at
the factory, it is inaccessible without someone removing the printed circuit board from the detector and
de-soldering the two legs of the outer electrode. After the detector has been assembled by the factory
there would be no need for disassembly, by either the installers or other field sersice tecimicians.

O
,

2
:

;
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] The Sl_ series detectors are tested nnd listed to the ANSl/ UL 268-1988 standard. This standard
'

requires that the detectors be subjected to variable mnbient temperatures, humidity plunges, corrosive
emironments and vibration testing. Aller such testing, the detectors shall function nonnally. During

3 nonnal use, detectors are not expected to be subjected to ambient conditions outside of the listed
] parameters.

' Total Expected Annual Distribution
it is estimated that a total of un to 300.000 detectors will be distributed in the United States annually.

| Each detector contains 0.5 uCi. makina the maximum distribution of Am-241 in the United States 150
millicuries. The useful life of the detector is assumed to be 10 years. This is the same useful life value
commonly used in other similar fire protection devices already in service in the field.

;

2. Labeling and Marking
Each detector is manufactured with a pennanent type, self adhecive backed Lhel which is affixed to

'

the bottom of the detector. (See Enclosure ISA through 15H). We Woel etas me model name,'

type of detector, serial number, amount and type of radioactive material used, distribution license
number, installation instmetion drawing number, where to send for sersice, where unit was produced

! and other pertinent infonnation regarding its use. The labels are expected to last the useful life of the
i detector. The Si series detectors are olaced in a shock absorber insert and then i_nto a ten piece

; shionina carton. Each carton is orinted with th name of the radio-nuclide and the quantity of activity:
Americium 241. 0.5 uCi. (See Enclosure 16 thrg@ 16G).;

'
1

;O
3. Prototype Testing and Evaluation

| Tests were perfonned on the source afler it was mounted onto the inner electrode. The tests were done
by the Japan Radioisotope Association. He certification of approval under the classification C 32222,

i ofIS-Z4821 of the above mentioned part is included in Enclosure 17. Hochiki Corporation in Japan
perfonned vibration tests on 6 completed detectors. The test consisted on 1000 cycles per minute at an:

j amplitude of 4 mm for 60 minutes. He test :esults showed no leakage of the source. He results also

; showed there was no damage to the integrity of the operation of the detector. (See Enclosure 18,19).
,

,

An impact test was also perfonned by Hochiki America Corporation. De results showed that the
there was no leakage from the detector source. Two each of the Sl_ series detectors were dropped
from a height of 12 feet. A total of 25 drops were perfonned on each detector, and there were some
signs of physical damage. Further investigation revealed that the inner electrode that holds the RI
material was not damaged and appeared to be unaffected. The outer and inner electrodes remained
very solid within the insulation plate and showed no other signs of physical damage. Even though
there were signs of external physical damage the intemal components remained unaffected so as to
protect the radioactive source and keeping it isolated from direct contact wS the outside. (See
Enclosure 20 and 20A).

O
3
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,.~ SOI,trHil,lTY OF WATER AND HODY FI tilDS

V
The following tests were perfomied by Amersham International Corporation Radiochemical Center in
England to detennine solubility of the foils in water and body fluids:

Test - 1 Sample foils containing 100 uCi Am-241 in an area of I square em were immersed in distilled
water at 98 degrees Fahrenheit for four (4) hours. In all tests, less than 0.003 uCi Am-241 were
tiesferred to the water.

Test - 2 Sample foils containing 1 uCi in an area of 9 square mm were immersed in distilled water for
three (3) weeks. In all tests, less than .001 uCi Am-24 I were transferred to the water.

Test - 3 Sample foils containing i uCi in an area of 9 square nun were immersed in distilled water for
twelve (12) weeks. Wipe out tests and immersion tests carried out on the foils indicated less than .001
Am-24I were removed from the sample.

Test - 4 Sample foils containing i uCi in an area of 9 square nun were immersed in a 0.In hcl j
solution for four (4) hours at 98 degrees Fahrenheit. In all tests, less than .004 uCi Am-241 were i

removed from the sample. hcl was chosen for this test to more closely simulate body fluids.

He following were perfonned by New York State University at Buffalo to detennine solubility of the
foils in water and body fluids for NRD Inc..

Test 1 - Sample foils containing 2 uCi Am-241 in an area of 20mm2 were immersed in city water at 98

m degrees Fahrenheit for four (4) hours. In all tests, less than 0.0001 uCi Am-241 was transferred to

Q the water.

.

Test 2 - Sample foils containing 2 uCi in an area of 20mm2 were immersed in city water for twelve )
(12) days. In all tests, less than .001 uCi were transferred to the water.

|

Test 3 - Sample foils containing 2 uCi in an area of 20mm2 were immersed in a solution simulating
digestivejuices with a ph of 1.% for seven and one half (71/2) hours - Total activity released was less O

than .005 uCi.
Based on Test Report May 1976 David Dooley etal. ,

1

4. Quality Control

Incoming inspections are performed when containers ofradioactive material are received. The outside ,

of the shipping container is smear tested and the results recorded. He inside of the inner container is |

smear tested and the results recorded. If any contamination is detected, the foils are isolated and !

returned to the manufacturer for disposal. If there is no contamination detected the foils are placed in
the safe and the infonnation recorded. Before the foils are dispersed to the assembly area the inside of

|
the container is smear tested and the results recorded and initialed. If any contamination is detected the X

foils are isolated and returned to the manufacturer of the foils for disposal. These tests are onducted by
using a cotton tip swab wetted with alcohol. Wipes are inserted into the chamber of the Eberline SRM-
100 and counted. The results are recorded on the appropriate forms. The background of the Eberline j

g model SRM-100 will be detennined by counting with the chamber empty and the resuhs recorded m )

Q the appropriate space on the applicable form. ;

4
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T

Any wipe showing greater than 10 cpm above background will be recounted to verify results. If results,.

continue to show more than 10 cpm above background, item (s) will be cleaned until no actisity is
detectable.,

i
1

There are two survey meters that can be used to make these tests. Each will be calibrated by the
manufacturer against known radioactive materials including americium anually. The testers are,

incorporated into Hochiki's equipment calibration program.
T.

A minimum of 1% of the daily production ofionization chambers, randomly selected, will be wiped.i

| He results will be recorded,. Any contamination detected will result in an investigation until the cause
is found. Contaminated units will be properly disposed of according to applicable regulatory

'

procedures.

1 FINISHED GOODS PRIOR TO SHIPMENT
1

; 100% of all the daq. quantity of units ready for final packaging will be wiped, counted, recorded and-

'
initialed. He following are the procedures routinely perfomied:

1. Indicate on the fomt provided the lot number, date, serial numbers and the sample size of the lot
- - checked.

2. Background of the Eberline SRM-100 currently being used will be determined by counting with-

| the chamber empty and the results recorded on the appropriate form.
.

; 3. A cotton tip swab, wetted with alcohol, will be used to wipe the detectors. The area wiped will not
j exceed 100 cm per wipe.

4. Wipes will be taken through the slots in the outer enclosure until the swab touches the bug screen.

5. A maximum total of 100 detectors are to be wiped before the swab is placed in the meter and the.

findings recorded andinitialed.
4

6. Any wipes showing a reading greater than 10 cpm above background will be recounted to verify
results. If the wipe shows more than 10 cpm above background, the detectors will be re-wiped and the>

: data recorded. If the detectors show the presence of contamination, they will be checked and cleaned
until no activity is detectable, or the contaminated detector (s) will be disposed of by a NRC approved3

4

procedure..

Radiation Profiles2

I
BY-PRODUCT MATERI AL

;
'

The radioactive isotope used in the SI~ series detectors is Americium - 241, manufactured by
; Amersham Intemational Corporation and NRD Inc.. The activity is 0.5 uCi, the physical size is
j 2.5 X 2.5 mm. (See Enclosure 21 and 22). The Amersham part number is AMMK-2812 the
: NRC listed model number is AMM 1001. The NRD model number is A001 and the NRC listed
I model number is A001.

- Each detector contains a single foil. Each detector is defined by a unique serial number. The
'

] source is mounted onto the inner electrode and crimped into place.
.

5

;
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BY-PRODUCT. CHEMICAL & PHYSICAL FORN1

The radio nuclide, in the form of Americium oxide (AmO2), is uniformly distributed and sintered
in a matrix of pure fme gold at temperatures in excess of 800 degrees C. It is contained between a
backing of pure silver and a front covering of gold-palladium alloy (94% gold, 6% palladium) by
hot forging. The metal layers, continuously welded, are extended by means of a power rolling
mill to give required foil strips which contain 8 uCi per em2 and from which elements of foil are
cut into sections containing 0.5 uCi cach. Encapsulating in this manner insures that there will be
no physical or chemical changes in the radioactive material over the life of the detector. |

RADIATION FROM SMQKE DETECTOR HEADS

Radiation dose from 2 SlH series detectors was measured in Tokyo, Japan by Hochiki
Corporation. A hologram G-M tube attached to an Corporation TGS 111 Survey Meter was used
in these measurements. The radiation dose from 2 SU series detectors was measured in
Huntington Beach, CA. by Hochiki America. A hologram G-M tube attached to an Eberline
SRM-100 Survey Meter was used in the measurements. Four positions on the detector were
measured, top, bottom, left and right sides. These measurements were taken at the surface of the
detector, and at 5 cm and 25 cm to the center of the tube. The tube was calibrated against a CO
60 source. The dose rates are an average of the measurements from the two detectors. (See
Enclosure 23 and 23A ).

SlH Series Sl] Series
At 5 cm 1.6 uR/hr At 5 cm .22 uR/hr
At 25cm 0.3 uR/hr At 25 cm .018 uR/hr '

Dose rate measurements for the SU series were lower than that of the SlH series detector. We will
therefore use the SIH series dose rates for the theoretical calculations.

CALCULATED DOSE RATES

A theoretical dose rate may be calculated, based on e camma emission of 60 kev (35%) and a
specific gamma ray constant of 0.036 R/h at I meter from 1 Ci (Radiological Health Book, HEW, i

1970.)

The calculated dose rate at 5 cm from a 0.5 uCi source, for comparison: '

4 2(0.036)(0.35) 0.5 X 10 )(l00 ) = 2 5 uR/hr
(5.0)2

Similarly, the dose rate,25 cm from a 0.5 microcurie source is calculated to be:

2.5 (5.012 = 0.10 uR/hr

(25)2

ORNL Report TM-2864 reports an exposure rate of 0.01 mR/h 14 cm from a 13.5 uCi foil. This .

'
would translate into a dose rate of 2.9 uR/hr at 5.0 cm from a 0.5 uCi source.

6

|
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| , RADIATION DOSE AND DOSE COMMITMENTji
&

To determine the extemal exposure dose rate it was assumed that the dose rate 5 cm from a 0.5
uCi of Am-241 is 1.6 uMir. This was based on the average value measured as previously
outlined in Enclosures 22. From this dose rate, other distances were calculated. Such as, the dose

| rate 25 cm from the detector:

(1.6)(5.09 = .06 uR/hr
(25)2

The following were also calculated:

At 2cm from the source 1luR/hr.

At Sem from the source 1.6 uR/hr

At 25cm from the source 0.06 uR/hr

| At im from the source 0.004 uR/hr

At 2m from the source 0.001 uR/hr

At 3m from the source 0.004 uR/hr

A number of potential exposure conditions are summarized below using the values celculated

O previe six. it wes sse-ee i t8e evei etie s tae> <se oetecters were -e tea en 18e ceiti 8 s ie
a nonnal field installation.

Example 1

A person who works in a facility protected by one or more detectors and lives in a residence with
I detector in the bedroom and I or more in the hallway. The estimated dose is:

j 8 hrs / day work at im 0.004 X 8 X 5 X 50 = 8 urems/y
|

| 8 hrs / day work at 2m 0.001 X 8 X 365 = 3 urems/y

8 hrs / day transient at im 0.004 X 4 X 365 = urems/y

- Total annual dose = 17 microrems or 0.017 mrems per year. If this same person were to be
involved in cleaning or relocating 5 detectors and if this operation was performed 6 times a year
and it took I hour per operation, the estimated dose would be: Body at 25 cm,30 hours. X 0.06 =
1.8 urems/y or 0.002 mrems/y. Hands at surface,30 hrs. X 4 = 120 urems/y or 0.12 mrems/y.

The total annual dose estimate for this person would be:

Body,0.017 + 0.002 = 0.02 mrems/y

- Hands 0.017 + 0.12 = 0.14 mrems/y

7
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Example 2

O
A person who is working at a station 1 m from a lot of 100 detectors that are stacked in such a
way that they would be in a cube approximately 60 cm on a side. The calculated dose rate at 1 m
from this lot is 0.12 urads/hr. The estimated dose is: .12 X 40 X 50 = 240 urems/y or 0.24 )
mrems/. The same person might also handle an individual detector I hour per day and this ;*

additional dose would be: |

Body at 25 cm 0.06 X 5 X S0 = 15 urems/y or 0.02 mrems/y

Hands at 5 cm 1.6 X 5 X 50 = 400 urems/y or 0.40 mrems/y

Assuming the same person was also exposed as the person in example 1, this dose would be:
Body, .24 + 0.02 + 0.02 = 0.28 mrems/y. Hands, .24 + 0.40 + 0.14 = 0.78 mrems/y.

Example 3

A person working in a warehouse who is stationed 3 m from a lot of 1000 detectors. Itis
calculated that the dose rate 3m from such an array would be 0.16 urads/h. The estimated dose is:
0.16 X 50 X 40 = 320 urems/y or 0.32 mrems/y. Assuming the 1000 were in 10 canons of 100
detectors each, the same person might handle each of the 10 canons an additional 4 times a year, I
hour per handling. It is calculated that the dose rate from a canon containing 100 detectors is 1.6 .

urads/h at the surface and 0.55 urads/h at 25 cm. The estimated handling dose would be: Body at
25 cm,0.55 X 10 X 4 = 22 urems/y or 0.02 mrems/y. Hands at surface,1.6 X 10 X 4 = 64
mrems/y or 0.064 mrems/y. Assuming the same person were also exposed as in example 1, the

O estimated dose would be: Body,0.32 + 0.02 + 0.02 = 0.36 mrems/y. Hands, 0.32 + 0.064 + 0.14
= 0.52 mrems/y.

Example 4

A person who installs detectors 40 hours per week might have his hands at the surface of a
detector 1/4 of the time, and at 5 cm 3/4 of the time. The body average would be 25 cm from a
detector. The estimated dose would be: Body,0.06 X 40 X fU = 120 urems/y. Hands,25%,4 X
40 X $0 X 1/4 = 2000 urems/y. Hands, 75%,1.6 X 40 X $0 X 3/4 = 2400 urems/y. Total
estimate dose to hands = 4400 urems/y or 4.4 mrems/y. Assuming the same person were also
exposed as in Example 1, his estimated dose would be: Body, 0.12 + 0.02 = 0.14 mrems/y.
Hands,4.4 + 0.14 = 4.5 mremdy.

Example 5

A person working 40 hours per week, repairing, cleaning detectors with his hands at 2 cm from
the source 1/2 of his time and -5 cm from the detectors the other 1/2 of his time, the body
averages 25 cm from the detector. His estimated dose would be: Body,0.6 X 50 X 40 = 120
urems/y or 0.12 mrems/y. Hands 50% of the time 2 cm,1IX 50 X 40 X 1/2 = 11,000 urems/y.
Hands 50 % of the time 5 cm,1.5 X $0 X 40 X 1/2 = 1,600 urems/y. Total estimated dose to
hands = 12,600 urems/y or 12.6 mrems/y.

Assuming the same persen was also exposed as in example 1, the estimated dose would be: Body
0.12 + 0.02 = 0.14 n re ns/y. Hands, 12.6 + 0.14 = 12.7 mrems/y.0
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Example 6 l

O '

A person who transports 10 cantons containing 100 detectors each, totaling 1000 detectors across
country traveling 4000 miles. The trip took 80 hours traveling at 50 mph. The estimated dose
would be: 0.16 X 80 = 12.8 urems/y or .013 mrems/y. The same person making the trip 10 more
times during the year would have an estimated dose of 0.13 mrems/y. If the same person were
exposed as in example 1 in addition to the 10 trips made yearly, the estimated dose would be: 1 -

| trip,0.013 + 0.01 = 0.023 mrems. 10 - trips,0.13 + 0.01 = 0.14 mrems.

E.XTERNAL EXPOSURE. SUMM ARY

All of the examples used are very conservative in scope, such as distances, proximity to the
'

source, and exposure times. Examples given do not take into consideration the shielding effect
provided by packaging or other materials. All the preceding estimates are far less than the limits
in 10 CFR 32.28, Column 1 (5 mrems/y body and 75 mrems/y hands), so it is ve:y unlikely that
these limits will be exceeded.,

I

5 DOSE COMMITMENT
<

|
In the follo ving section on Dose Commitment, several unusual examples, such as fires, are I

considered. While the Dose Commitments may be higher in these cases, the external exposure to
such personnel as described will be negligible because of the short exposure times.3

Calculations of the annual intake of AM-241 to produce a 50 year dose commitment of 0.005 |
rems, based on the report of ICRP Committee II on Permissible Dose for Internal Radiation

(m) follow:
]

4 4R = EF (RBE) n (a)(3.7 X 10 X 3600 X 24 X 365 X 1.6 X 10 )
100 m

Where EF (RBE) n = effective absorbed energy per dis, MeV
q = uCi of Am-241 deposited in organ of reference
m = mass of organ of reference, grams
3.7 X 10 * = dis /sec per uCi
3600 X 24 X 365 = sec/ year

41.6 X 10 = ergs per MeV
100 = ergs / grams per rad
and R is in units of rems / year

R = EF (RBE) n a = (1.867 X 10')
m

3If bone is the organ of reference, EF (RBE) n = 280, and m = 7 X 10 , and R = 280 q
7000

4
= (1.867 X 10 ) = 747 q rems / year.

The integrated dose over 50 years is:

D= B_ (1 - e Ad)O A

9



Where R = rems / year
4A = the elimination constant = 0.693/f years

T = the effective half-life, years
t = the time of consideration, years = 50 and D is in rems

4For Bone, T is 5.1 X 10 days or 140 years, and

D = (747 a)(140)(1 - e #2475) = 3.30 X 10 q rems4

0.693

For the limiting dose of 0.005 rems,
!

7q = 0.005 = 1.5 X 10 uCi
43.3 X 10

The fraction of Am-241 inhaled which reaches the bone, Fa is 0.063, so the amount of AM-241
inhaled per year to produce a 50 year dose of 0.005 rems, Qa is:

1.5 X 107 = 2.4 X 10 uCi4

0.063
,

,

1
Similarly, the fraction reaching the bone through ingestion, fis 2.5 X 10 and Qw is l

p 1.5 X 10'7 = 6.1 X 10'3 by ingestion.

d 2 5 X 10''

Another set of calculations using "Whole Body" as the organ of reference was made: EF (RBE)n
4= 57; m = 7 X 10 grams

4T = 1.8 X 10 days or 49.3 years; fa = 0.25; f = 10'4

1

This resulted in annual intake of Am 241 to produce a dose of 0.0005 rems in 50 years as follows:

Qa = 3.7 X 10'8 uCi by inhalation
Qw = 9.1 X 10 2 uCi by ingestion

Comparing these values with similar ones for bone, it is obvious that bone is the more critical
organ. Similar calculations for other organs (limiting dose is 0.015 rems) also showed that bone is
the most critical organ. Herefore, all of the estimated dose commitments that follow are based on
bone as the critical organ. There is no evidence that Am-241 becomes airborne and respirable
from sources previously described. Placing an upper limit on zero is difficult but will be done in
order to estimate an upper limit on dose commitment. ORNL Report TM-2684 summarizes a
number of tests performed on 12 smoke detectors which had been in service at least 5 years. The
detectors contained a total of 78 foils (some Ra-226, some Am-241) and contained 20 to 130 uCi
per detector. Foil construction was similar to what has been previously described. Some pertinent
results of these tests were:

q 1. Only one of the smear tests on the extemal surface of the 12 detectors showed detectable alpha

V activity, and this was 20 d/m.

10
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2. The average removable contamination on the Am-24i foils, as measured by smear tests, was
694 d/m.

3. Following a "12-wed Environmental Test" at 110 degrees F and 80% relative humidity, on 20
foils (12 Ra-226,8 Am 2a1), halfof which were intentionally damaged. There was no detectable
contamination on the interior surfaces of the test chamber, as measured by a smear test.

4. During I hour " Fire Tests"(925 degrees C for I hour), the average loss from Am-241 foils
was 31% and the loss which was deposited on filters or became airborne, was 0.002%. The
ORNL Report indicates that there was no detectable contamination on the interior surfaces of the
test chamber afler the "12. Week Environmental Test." From the report, levels down to 6 d/m
could be detected, so it would be reasonable to assume that at least 20 d/m would have been
detected on a smear test of the chamber. Also, from the report, it is noted that a total of 0.12 uCi
were available to become airborne, as measured by smear tests on the foils at the beginning of the
test. This amount is approximately 25 times the permissible contamination (0.005 uCi) on the

'

foils used in production of the detectors and as measured by smear tests. Ifit is assumed that the
sample in the ORNL Tests represented at least 4% of the chamber area, and 20 d/m could be
detected, the maximum that could be released fonn a foi' in a year would be:

420 x 52 = 87 d/m or 3.9 X 10 uCi
12

If this detector were in a room of 4 X 5 X 3 meters, and there was one air change per hour, the
concentration average over a year would be:

43.9 X 10 = 7.4 X 10'"uCi/cc
4 X 5 X 3 X 10* X 24 X 365

The above represents a maximum concentration of a room in a residence. Similarly, if a work
place had a volume of 8 X 10 X 6 cubic meters, the concentration average over a year would be:

9.3 X 10 " uCi/cc4

If a person were exposed as in Example I for 12 of the 16 hours per day at home and breathed 1
X 10' cc in this 16 hour period, his annual intake of Am-24 I would be:

(7.4 X 10'")(1 X 10') X 12/16 X 365 = 2.0 X 10'" uCi/y

Also, as in Example 1, if the same person were exposed at work to 9.3 X 10 " uCi/cc in this 84

hours per day and breathed I X 10' cc in this 8 hours his annual intake of Am-24I would be:

(9.3 X 10 ")(1 X 10') X 5 X 50 = 2.3 X 10 uCi/y4 4

# 4The total intakes would be 2.2 X 10 uCi/y. As calculated previously, inhalation of 2.4 X 10
uCi/y would result in a 50 year dose commitment of 0.005 rems. The dose commitment from aa
intake of 2.2 X 10' uCi/y would therefore be:

2.2 X 104 (0.005) = 0.00046 rems
4

\ 2.4 X 10

11



The above is intended to be an upper limit on zero, since there is no evidence to show that Am-
241 becomes airborne under normal conditions. It can also be said that in Examples 2- 6
previously described, that there is a negligible release of Am-241 to be respirable, even though
quantities of 100 or 1000 detectors are involved.

Estimated Dose Commitments under abnormal conditions are calculated in the following
examples:

Example 7

If a fire should occur in a 4 X 5 X 3 meter room, and 0.31% of the 0.5 uCi Am-241 source should
become airborne, the average concentration might be:

0.0031 X 0.5 = 2.6 X 10'" uCi/cc
64 X 5 X 3 X 10

If a person were to remain in this room for 5 minutes, he might inhale:

2.6 X 10~" X 2 X 10' X $ = 1.8 X 10 uCi4

60 X 24

4If as previously calculated, inhalation of 2.4 X 10 uCi/y would result in a 50 year dose
4commitment of 0.005 rems, inhalation of 1.8 X 10 uCi would result in a 50 year dose

conunitment of approximately 0.00375 rems.

Example 8

If a fire occurred in an area having a volume of 8 X 10 X 6 cubic meters and containing 10
detectors, and 0.31% of the 50 uCi became airbome, the average concentration might be:

40.0032 X $0 = 3.2 X 10 uCi/cc
68 X 10 X 6 X 10

However, it would take some period of time for the airbome contamination to become evenly
distributed in a room of this size. The heat from such a fire would preclude any person from
being in close proximity of the fire. There would be at least a dilution factor of 10 to where a
person might be during the first few niinutes of the fire. Assuming a person might take 5 minutes
to evacuate, he might inhale:

3.2 X 10-" X 2 X 10' X 5 = 2.2 X 10 uCi4

60 X 24

This corresponds to a 50 year dose comnutment of:

4
2.2 X 10 (0.005)= 0.005 rems
2.4 X 10*

O
12
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1

g. If a person fighting the fire would enter the room after the airborne contaminition had been
i distributed throughout the volume, and the person was not wearing a respirator and he remained

1/2 an hour, he might inhale:

4 73.2 X 10 X 2 X 10 = L3 X 10'd C |
2 X 24 |

|

, Note: Water or other fire-fighting materials would tend to reduce the airborne contamination. |
| This corresponds to a 50 year dose commitment of:

4
1.3 X 10 (0.005) = 0.27 rems
2.4 X 10 *4

Example 9*

|

If a fire should occur in an area having a volume of 30 X 50 X 6 cubic meters and there were
1000 detectors present and 0.31% of the 500 uCi became airbome, the average concentration
would be:

40.0031 X 500 = 1.7 X 10 uCi/cc
.

30 X 50 X 6 X 10 i
6

Again assuming there would be a dilution factor of at 10 where a person might be during the first
few minutes of the fire, and delayed his exit for 5 minutes, the person might inhale:

4 7 41,7 X 10 X 2 X 10 X 5 = 1.2 X 10 uCi
60 X 24

This corresponds to a 50 year dose commitment of:

4
1.2 X 10 0.005) = 0.0025 rems
2.4 X 10*

If a fire fighter entered the area afler the airbome contamination had distributed throughout the
volume, and was not wearing respiratory protection, and he remained for 1/2 hour, he might
inhale

1.7 X 10 " X 2 X 10 = 7 X 10 uCi4 7 4

2 X 24

This corresponds to a 50 year dose commitment of:

7.0 X 104 (0.005) = 0.15 rems
2.4 X 10*

Example 10

A person who would be cleaning up after the fire described in Example 9.might be exposed to
q 0.0031 X 500 = 1.6 uCi of contamination which might have become airbome. Dunste Health
NJ

13



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

1

q Physics (Vol. 8, No. 4, Aug. "62") indicates a re-suspension factor when rummaging through jQ dusty building rubble in an enclosed and unventilated space would be

2 X 10 m'' |
4

Assuming the 1.6 uCi were in an area of 6 X 6 square meters, the concentration in the room would
be:

1.6 X 2 X 10* = 8. X 10'' uCi/m or 8.9 X 10'" uCi/cc3

6X6

If a person were to work 8 hours under these conditions, he might inhale:

8.9 X 10'" X 2 X 10 X 8 = 6.0 X 10 uCi7 #

24
|

This corresponds to a 50 year dose commitment of:

6.0 X 10'7 ( 0.005) = 0.001 rems
2.4 X 10+

Example 11
1

in the unlikely event that a person should swallow a foil and the total activity (0.5 uCi) were
ingested as previously calculated, and the quantity ingested in a year is 6.1 X 10'3 uCi to producep) a 50 year dose commitment of 0.005 rems, the dose commitment would be:(

0.5 (0.005) = 0.40 rems
6.1 X 10''

An actual case history (Health Physics, Vol. 33 No. 5, Dec.1977) indicate the scenario in above
assumption to be extremely conservative. The reference indicated that the foils passed in a
reasonable time and that there was no detectable residual body burden.

DOSE COMMITMENT SUMMARY

t.11 of the preceding examples are considered conservative. The "ORNL Fire Test" indicated that
the average loss from the Am-241 foils was 0.31%, but most of this was deposited on the tubes
containing the foils, and only 0.002% became airbome and was deposited on filters. Dose
commitments may be over estimated by a factor of 150. All dose conunitments are less than 10
CFR 32.28; Colmnn I limits, under normal operating conditions. In abnormal situations, the
estimates indicate that Column II may be exceeded slightly, but they are all less than the Column
111 limits.

Tests have shown that it is unlikely that there will be significant reduction of containment from
wear and abuse likely to occur in nonnal handling and use during the lifetime of the Sl_ series
detectors.

14
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;

.

4

n 6. Installation
() Sl_ detectors are intended for commercial and industrial use. They are one part of an entire fire

safety system. Detectors are recommended for installation in either the ceiling er under floor
'

applications. They must be connected properly to a fire and/ or smoke detection circuit as part of a
fire safety system. There is no risk to persons responsible for installing the detectors. All
installations are required to be done by qualified persons.

7. Radiological Safety lustructions
As stated above, unless detectors are subjected to extraordinary damages there is no potential for.

leakage of hazardous materials.
.

PRODUCT DISPOS AL

. All Sl_ series detectors that are returned to the factory for surveying will be disposed of through
j facilities that are authorized to handle radio-active materials. In addition, the following is an

estimate dose commitment from concentrating forty thousand smoke detectors, each containing,

) 0.5 uCiin a public landfill. The intemationally recognized dose of Am-241 is 0.0129 R/hr/Ci/m.
Thus the exposure rate at I meter from a 20 mci Am 241 source is less than 0.26 mr/hr. l

. However, it is unlikely due to the bulk of 40,000 detectors, anyone could get closer than |
| approximately 5 meters from the effective center of the pile. The effective exposure rate is,
; therefore,10nR/hr to anyone at the pile. This rate is without consideration of shielding by the

detectors non-radioactive components. A landfill operator would reside less than an hour while |
$

burying the pile. His total dose would be less than 10nR. No significant internal dose from |
m

inhalation would be expected to result from disposal of the detectors to the workers of the landfill.
Q Assuming an unlikely 1% airbome release of activity (Am-241), doses to critical organs would"

be: Lungs - 0.15 rem; Liver - 4.4 rem; Bones - 2.1 rem. These dosages are less than 10 CFR 32: |

28 Column III. Long tenn effects to local populations would be expected to be negligible. The
-

; solubility of Am02 in a gold matrix such as the foil, is extremely low and negligible activity
would be expected to reach from the burial site even under the worst conditions. Radium watch

i dial faces and smoke detectors over many years of burial have not been found to have
: contaminated public landfill operation. In addition, radium is in a far more soluble chemical |

physical fonn than AM02. In our opinion, random disposal of AM-241 containing smoke I
2

detectors from accidental or normal conditions will not contribute to a measurable cumulative

| environmental hazard.

.

8. Accompanying Documents
4

i There are no accompanying documents provided with the products. All information pertaining to
i radiological safety are printed on the individual product labels as well as packaging.
.

! 9. Senricing
4

Any ionization detectors that are returacd to Hochiki America for servicing undergo the following:

1. Indicate on fonn provided date, model type, serial number and operator name.

,. |.

4
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g 2. Perfonn a wipe test as indicated on steps 2-4 of the fmished goods prior to shipment section() above.

3. Record the results on the form.

4. Perform servicing.

5. The detector is tested to insure functionality.

6. The outer cover is removed and cleaned.

7. The cover is reassembled to the unit.

8. Repeat steps 2,3 again aller re-assembling unit.

9. The unit is recalibrated.

10. If any of the above cannot be completed satisfactorily the unit is disassembled and the
radioactive source is disposed of properly.

I 1. The sersice technician has been trained in the proper handling of radioactive materials.

10. Leak Test

The NRC does not require periodic testing of devices that contain less than 10 microcuries of
alpha emitting material. However units are wipe tested prior to and on completion of manufacture,
prior to distribution as well as before and after servicing as described above.

I1. AdditionalInformation

The Si series detectors are manufactured under very strict quality control procedures and
distributed in accordance with the requirements of Underwriters Laboratories UL 268
specifications, the laws of the state of California and the State Fire Marshall, the Nuclear
Regulatory Commission, Factory Mutual Research, and other industrial governing bodies.

12. Product Warranty
'

Hochiki America warrants the equipment manufactured by it to be free from defects in material
and workmanship (does not apply to batteries). Hochiki America will repair or replace, at its
option, any equipment which it detennines to contain defective material or workmanship. Said
equipment will be returned to purchaser F.O.B., Hochiki America. California. Hochiki America
shall not be obligated to repair or replace equipment which has been repaired by others, abused,
improperly installed, altered, or otherwise misused or damaged in any way. HOCHIKI
AMERICA WILL NOT BE RESPONSIBLE FOR ANY DISMANTLING, RE-ASSEMBLY OR
RE-INSTALLATION CHARGES. We warrant our devices to DIRECT PURCHASERS ONLY

q for one (1) year from date of shipment, with the exception of the smoke detectors, which have a

Q three (3) year warranty. We will replace defective goods or credit them at invoice price per our

16
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option. Merchandise that is returned for defective reasons, and found not to be defective will be,s() returned to the sender with charges commensurate with the extent of inspection and services
'

performed, plus freight charges. Afler the warranty period expires, a senice charge will be made
for material and labor. This warranty is in lieu of all other warranties expressed or implied.
Hochiki America shall not be liable for an special, indirect, incidental or consequential damages
claimed in connection with any revision of this agreement by others.

13. Safety Analysis
As noted above it is highly unlikely that materials will accumulate to a point in which it would
pose a safety hazard. The table in part 32.28 was used as a guideline to insure that accumulations
do not exceed these amounts. Thus exposur: dosages will be held to level acceptable. Due to the
low level nature of the radioactive source it would require an accumulation that would be
unacceptable to the company to continue co'iducting day to day business activities. Such an
accumulation would be bad business econcmics in terms of inventory levels. Due to the
conditions of use it is highly unlikely that any damages would occur to the effectiveness of
shielding.

Hochiki America fuhy intends to distribute materials to persons exempt from licensing.

f'\g

1

(
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g Cross Reference chart for Hochiki America ionization smoke Detectors.

Hochiki Simplex Simplex Int'l Radionics

Model Model Model Model

SIH-24F 2098-9576 na. D281

SIH-24FC n.a. 2098-9576C na.

SIH-24FI 2098-9550 n.a. n.a.

SIH-24FAP n.a. n.a. n.a.

++ 4098-9716 n.a. n.a.

++ n.a. 4098-97150 n.a.

SU-M na n.a. n.a.

O
NOTE: + + These models are manufactured only for Simplex and Simplex international.

No Hochiki Model exists.

12/9/96
i

O
Enclosure 1
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(5) EXTERNAL ELECTRODE V1: INNER ION CHAMBER VOLTAGE

( 6 ) INTERNAL ELECTRODE

( 7 ) INTERMEDIATE ELECTRODE

THE INNER ION CHAM 8ER COMPENGATES THE ENVIORNMENTAL CONDITIONS, SUCH AS TEMPERATURE AND
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SlH PARTS LIST

ITEM MAT 5hIAL
ENCLOSURE ACS

TERMINAL COPPER
,

CONTACT BLADE BRASS

INSULATION PLATE POLYPROPYLENE
,

SHIELD CASE TINPLATE :

INNER ELECTRODE STAINLESS STEEL

b RI HOLDER STAINLESS STEEL
I

INTERMEDIATE ELECTRODE STAINLESS STEEL

OUTER ELECTRODE STAINLESS STEEL

CONDUCTOR 8 TINPLATE

CONDUCTOR A ' PHOSPHOR BRONZE

OUTER COVER ACS

INSECT SCREEN STAINLESS STEEL ,

SHIELD PLATE TINPLATE

LOCKING SCREW ' STAINLESS STEEL I

|
|

__

**ENCLOSURE 3stu. mzm
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SIJ-24. PARTS LIST

; i

ITEM MATERIAL DIMENSION (mm) MOUNTING MANUFACTURER REMARKS
'

4

i
Yellow Card i

*

Enclosure ABS or Equivalent . 467 x 10.5 Hochiki No. E47016(R) |;
'

4

!~ Outer Cove ABS or Equivalent 4100 x 38 Fitting Hochiki Yellow Card

No. E47016(R) :

Inner Electrode Stainless Steel 413x6 Fitting Hochiki

i !

|' Intermediate Stainless Steel $28 x 8.2 Soldering Hochiki
Electrode

Outer Electrode Stainless Steel 462.2 x 16.1 . Soldering Hochiki
.

Radioactive Am241 2.5x2.5 Caulked Amersham or AMMK-2812 or
Source 0.51iCi t=0.2 NRDINC. A-001 ;

RI Holder Stainless Steel 413 Caulked Hochiki
!
,

Shield Case Steel 458.6 x 6.8 Fitting Hochiki Solder Plating ;

;k Shield Plate . Stainless Steet $40 Fitting Hochiki

insect Screen Stainless Steel 127 x 12.5 Spot Welding Hochiki

Insulation Plate Polypropylene $62 x 13 Fitting Hochiki j

Contact Blade Brass 8 x 30 x 5.5 Caulked Hochiki Solder Plating'

,

- P.C. Board Composite 453.8 x 0.8 Screwed Stay Electronics MC4.MC3
Co., Ltd. or or

Sogo Circuit SCC 32, SCC 32A

Co., Ltd. or or
Japan Auto-tech AUTO-6

Industries Co., Ltd. or or .

Equivalentlevel Equivalent !
ofmanufacturer

~

>

Name Label Polyethylene 40 x 30 Adhesive Hochiki
Terephtalate Film ,

i

O
;

i

ENCLOSURE 3A |
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p, 3., _

v G ()
IONIZ'ATION 3

| SHOKE DETECTOR
= =<

IONIZATION
"""* *" I '""4 8 "" I

SMOKE DETECTOR
MODEL SIH-24F NiAMERICAE0ne.

2.200CONTACTS 0.15A 2 24V DC -W @ " * " "' % ,1 =b'N M ==

SENSITIVITY RANGE 1.35 I/FT +0.430.es %/FT- gggggg"g.wx
ammmmme-

SER. NO. o,g= 6

""*D"E 'id
H0CHIKI AMERICA CORP.

,

I

___5115INDUSTflIALDRIVEHUNTINGTONBEACH.CA92619__
MAXIMUM 100 F AMBIENT START-UP IIME: IBsec II
FOR INSTALLATION OR HAINTENANCE 10 CODE: HD-3

m DVG. HA-06-001 ISSUE 0 10/93
y FOR SERVICE RETURN 10: H0CHIKI AMERICA CORP.

VARNING: CONNECT DETECTOR ONLY TO CONTROL UNIT INITIATINGr-
DEVICE CIRCUIT AS SPECIFIED IN DETECTOR OR CONTROL UNIT 1.930 =

O -

LITERATURE OR SYSTEM MAY NOT OPERATE. <[ __\.
'rn

C CONTAINS RADI0 ACTIVE MATERIAL:8.5 HICR0 CURIES OF AMERICIUM-2il
'

$ DISTRIBUTED UNDER U. S. NRC LICENSE N0.Bi-lib 86-BIE h'k -* I
'

VARNING: --

USE ONLY VITH RED LABELED BASE

~

.

ot
# ASSEMBLED IN U.S.A. OF h.fe.sTE- p / 22 9h/f4 F M > U.S. AND FOREIGN PARTS

PAT. NO. U S.A.RE30323
gg , g i

N% w ,gp /'

E 5/11/91 DJH CHANGED LABEL SHAPE AND HATERIAL
D 1/21/91 DJH CHANGED LABEL FORMAT FOR LEGI80 PRINTING

C 5/ 4/92 DJH THE VORD JAPANESE VAS CHANGED TO FOREIGN

B 10/31/91 DJH CHANGED FROM MADE IN U.S.A. TO PRESENT FORM
NOTES: 11 LABEL HATERIAL: A 11/26/90 LLL ADD FH HARKING TO NAMEPLATE LABEL.

VHITE ULTRAPLATE LABEL C0HPUTER # 9000-01380 REv. DATE BY CHANGE

STOCK MADE BY VEBER MARKING SYSTEMS INC. |TOLERANCE .3

2) THE PRINT VILL BE PRODUCED BY THE " '

= m

VEBER MARKING SYSTEMS ULTRAPLATE. ULTRAPLATE B *[[[.2[E["""

[7'" '.'1 1
HOCHIKI AMERICA CORP,""'

OR ULTRAPLATE C THERHAL TRANSFER INK FOR I) f'#~~7)' IH" MjdSjNdRdLORIV,E
,

PRODUCING FINISHED PRINTED LABELS VITH UL xx . 5
/Ta ME

i LE
LISTED VEBER THERHAL TRANSFER PRINTERS. .xxx 1.005

'
MATERIALS M .p ., d4 SIH-21F DETECTOR LABEL

3) HINIMUM TEXT SIZE IS .050 IN. ' - FOR HOCHIKI AMERICA
SEE NOTES 1 HA-01-008n = 55'

_ _ _ _ _ _ _ _ _ _ _ .



\o ( ) 7 ;

J jv

i '
-
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IONIZATION
| SMOKE DETECTOR !

= =~
IONIZATION """"""''"""4"""'

SMOKE DETECTOR
IEchEi AsERItA cmp.

MODEL SIH-24FAP '"7 Tg f 2.200
CONTACTS 0.15A e 2iv OC

SENSITIVITY RANGE 0.80 %/FT. O I/FT.
rg = , = gg; g y =n
""EA5??Eh==~

SER. NO. E e2d
H0CHIKI AMERICA CORP. u

g

Sil5 INDUSTRIAL DRIVE HUNTINGTON BEACH, CA 92649 -

7AXIMUM 100* f AMBIENT START-UP TINE: 18sEi-
m FOR INSTALLATION OR HAINTENANCE 10 CODE: HD-3 1:1
z DVG. HA-06-018 ISSUED 2/91 OR RV-INS-90o
O VARNING: CONNECT DETECTOR ONLY TO CONTROL UNIT INITIATING

DEVICE CIRCUIT AS SPECIFIED IN DETECTOR OR CONTROL UNIT 1.930 =cn =

@
LITERATURE OR SYSTEM MAY NOT OPERATE. 4

CONTAINS RADIDACTIVE HATERIAL:0.5 HICR0 CURIES Of AMERICIUH-241 gA;
'

m
DISTRIBUTED UNDER U. S. NRC LICENSE N0.01-14886-01E

_.

-

ASSEMBLED IN U.S. A. OF [ Q
U.S. AND FOREIGN PARTS DA

' 9.& LE. d M h 9 N j/
jPAT. N0. U.S.A.RE30323

6dENM6EING >*-

..O4 t. :.._ g#'. 's
n

2:1
0 5/11/94 DJH CHANGED LABEL SHAPE AND MATERIAL

C 1/21/91 DJH CHANGED LABEL FORMAT FOR LEGI80 PRINTING

8 5/4/92 DJH CHANGED JAPANESE TO READ FOREIGN
tJOTES : 1) LABEL MATERIAL: A 11/ 1/91 DJH CHANGED FROM MADE IN U.S.A. TO PRESENT FORM

VHITE ULTRAPLAlE LABEL COMPUTER f 1700-06150 CHANGEREv. DATE BY

STOCK MADE BT VEBER MARKING SYSTl'tS INC. Chalet BTe Dale
E

2) THE PRINT VILL BE PRODUCED BY THE {0 LOREN L. LEIHER 2/19/91 0 0
, t n xn " =

VEBER MARKING SYSTEMS ULTRAH ATE. ULTRAPLATE B
mczeren '

IN* si Nous on vANot E ! e3 *OR ULTRAPLATE C THERMAL TRANSFER IHK FOR b C narTrusion e u oi. ca s2ess ~.xx !.eAs 1 _-

PRODUCING FINISHED PRINTED LABELS VITH UL .xxx 1.005 /* niu
LISTED VEBER THERMAL TRANSFER PRINTERS. M" SIH-21FAP GCTECTOR L4 BEL" ' ' ' " * * *

FOR USE IN THE AIR PR000CT43) MINIMUM TEXT SIZE IS .050 IN. " " " " " -
SEE NOTES I HA-01-010 ouCT H0usING" " > =

_

_ . _ . _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _
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g. -
~

IO %/ e

^

'/ -| h
IONIZATION

| 8 SMOKE DETECTOR
- -

- m,' ..",,'';;"iIONIZATION -

SeAret & / 22 /199//)g
, ~ " ~ * '

SMOKE DETECTOR
M IlblIINI*LEQUIPMENTCO.LTD.

'

MODEL 2098-9576C
\ 'ENGlN66stWG-f,74'rF''" P"* ""Ja i=. - 2.200CONTACTS 0.15A 8 2iV DC

SENSITIVITY RANGE 1.3UFT.1*B*''N- 0"y?p',gg"y'".t1%'m4 l' "" ' " " " * "

Q' _, ._, _ . .,a. .
..

:.- w = =re= m .4:SER. NO. * ne .'Y*J.KfJ!.J p*
SIMPLEX INT'L EQUIPMENT CO. LTD.

~ . - - ,

t

_ 6300 VISCOUNI RD. HISSISSAUGA. ONT. Liv IH3 _

IIMAXIMUM 100' F ANBIENT STARI-UP IIME: IBsec
FOR INST ALLATION OR MAINTENANCEm

z DVG. 575-285 ISSUED 2/93
FOR SERVICE RETUPA 10: SIMPLEX INT'l TIME EQUIPMENT CO. LIOo

o VARNING: CONNECT DETECTOR OHLT TO CONTROL UNIT INiilA11NG - 1.930 -___

OEVICE CIRCull AS SPECIFIED 10 DETECTOR OR CONTROL UNIIcn

@ LilERATURE OR SYSTEM MAY NOT (PERATE.

m CONTAINS RA010 ACTIVE MATERIAL:B.5 HICR0 CURIES OF AMERIClLM-2ilf
/ THIS AREA VILL BE PRE-PRINTED. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

g iVARNING: USE ONLY. VIIH RED LABELED BASE"7ON THE SILVER VEBER STOCK IN RED
-

1 REFER 10 0 RAVING NUMBER HA-01-052ASSEN8tED IN U.S.A. Of4 p M > U.S. AND FOREIGN PARIS gg
'

g COMPUTER i 1700-014551
^

PAT. NO. U.S.A.Re30323
.

..

G 5/14/94 DJH CHANGED L ADEL SHAPE AND HATERI AL
F 1/21/91 DJH CHANGE 0 LABEL FORMA 1 FOR LEGIO0 PRINI!NG

2:1 E 7/19/93 AJG CHANGE 0 INSTALLATION INSTRUCTION DATE

D 1/27/93 LLL CHANGED ORAVING NUMBER AND ISSUE DATE

NOTES: C 11/9/92 DJH CHANGE 0 STR NO. FROM 2098-9130 TO 2098-9576C

B 1/9/92 LLL CHANGED FROM MADE IN U.S.A. TO PRESENT FORM
1 LABEL MATERIAL: A 12/6/91 DJH A00 FM SYMBOL TO L ABEL

VHilE ULTRAPLATE LABEL COMPUTER s 1700-94040 CHANGEBEv. DaiE BY

STOCK MADE BY VEBER MARKING SYSTEMS INC. "
E

21 THE PRINT VILL BE PRODUCED BY THE ],', , ,(,st TON GARCI) 2 22/91

VEBER MARKING SYSTEMS ULTRAPLATE. ULTRAPLATE B
pectrica , , , ,,, , '

IN. 2485 INDU5 fatal DRIVEDR ULTRAPLATE C IHERMAL TRANSFER INK FOR auctg 3 g3

PRODUCING FINISHE0 PRINTED LABELS WITH UL .xx 2.015 -

- -! *amtimsion stacu. ca s2ses
' ' " * ' '

. ' ' ' ' '
.xxx 1.005 rrrte

LISTED VEBER THERMAL TRANSFER PRINTERS. SIH-21FC ( 2098-9576C 1.*aa r r a n *''
31 MINIMUM TEXT SIZE IS .050 IN. NAME PLATE LABEL" ' ' ' -

SEE NOTES I HA-01-011w .s5'

__- __ ._ _ - - ___________ _____ __
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v

IONI ATION h

IONIZATION SM0kE oETECTOR
" " " " "

SMOKE DETECTOR """" ""# "A
MODEL D281

CONTACTS 0.15A E 24V DC i0ICSCD.

SENSITIVITY RANGE 1.351/FT.1$j$ I/FT. j [""'ait 2.200

SER NO-
x _ _ . ,_ ,e ,_.

RADIONICS CO. - -. .a=_ -
7g ddf,dP1800 ABBOTT STREET. SALINAS. CA 93901 "

_ MAXIMUM 10B* F AMBIENT START-UP TIME: 18 set i
FOR INSTALLATION OR MAINTENANCE ID CODE: HD-3

$ OVG. 71-06249-200-8 ISSUED 12/93 1:1
FOR SERVICE RETURN 10: RADIONICSo

r- VARNING: THIS DETECTOR MAY ONLY BE CONNECTED TO AN APPROVED
O RADIONICS C0HIROL PANEL INITIATING CIRCUIT AS SPECIFIED
m IN TIE INSTALLAIION AND OPERATION MANUAL OR STSTEM MAY NOT

~ 1.930 .-_

j OPERATE.

m CONTAINS RADI0 ACTIVE MATERIAL:0.5 MICR0 CURIES OF AMERICIUM-2il

DISTRIBUTED UNDER U. S. NRC LICENSE NO.04-lib 86-01E %- -
-

$ VARNING: M >T s P.e {
USE ONLY VITH RED LABELED BASE II ~ ~

'
uI"$$r$E bR S kDATQ;(j22h99//
PAT. NO. U.S.A.RE30323

- Igg.}gg
'

%?n,:::::::- .wf
'

E 5/11/91 DJH CHANGED LABEL SHAPE AND NATERIAL.

0 1/21/94 DJH REMOVED *THE' FROH VARNING STATEMENT

C 1/21/91 DJH CHANGED LABEL FORMAT FOR LEGIB0 PRINTING

B 5/7/92 DJH CHANGED JAPANESE TO FOREIGNNOTES: 1) LABEL HATERIAL:
A 11/1/91 DJH CHANGED FROM HADE IN U.S.A. TO PRESENT FORM

VHITE ULTRAPLATE LABEL COMPUTER # 1720-05017 - REY. DATE BY CHANGE
STOCK MADE BY VEBER NARKING SYSTEMS INC.

* * " ' '''
.

E E2) THE PRINT VILL BE PRODUCED BY THE TOLERANCE
TONY GARCIA 1/9/91 0 . g g

VEBER HARKING SYSTEMS ULTRAPLATE. ULTRAPLATE B sa rse o m avine
" " ' ' ' " imais H0CHIKI MEAICA CORF,r.

OR ULTRAPLATE C THERMAL TRANSFER INK FOR
ANGLE 03, - IN, stas INousTMAs. DRIVE

PRODUCING FINISnED PRINTED LABELS WITH UL " 3"" " **''"* '' ***

LISTED VEBER THERHAL TRANSFER PRINTERS. f ,, j,,,
-

,cm

2:1
31 MINIMUM TEXT SIZE IS .050 IN. ,,,,3,,,

NAME PLATE LA'.sEL" " " -

SEE NOTES 1 HA-01-015a''"

.-_. . _ _ _ _ ._____ _______________- -_________ _ __ -_
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| 10NIZATION

IONIZATION '"Ef M.'S."
........ .. .

=""i" = i ' " ~' u =' 1SMOKE DETECTOR
MODEL 2098-9550 [[hDI!EREEDADERCD.

- 2.200CONTACTS 0.15A e 24V DC g ,'fy*,5,ga= mi sw. m.m.c
se man == == sintr m manxia

SENSIIIVITY RANGE 1.35 I/FT. IN I/FT. 2,5;,g"_,m. _s_ ._'In.. ggg's_.

'"' # Met."."'.*41f4' "J4' 00"*'#
SER. NO. .o , ,,,. ., m

SIMPLEX TIME RECORDER CO. m iaj d
'

I
1 SIMPLEX PLAZA GARONER.MA. 01141

A 7.AXIMUM 100 *f AMBIENT START-UP IIME . IB ser ~ 1:I
b FOR SERVICE RETURN 10: SIMPLEX TIME RECORDER CD.
r

VARNING: CONNECT DETECTOR ONLY 10 CONIROL UNil INiilATINGo
DEVICE CIRCUll AS SPECIflE0 IN DETECTOR OR CONTR01 : NITu)
LITERATURE OR SYSTEM MAY NOT OPERATE. 1.930g ==

m CONTAINS RADIDACilVE MATERIAL:0.5 MICR0 CURIES Of APERICIUM-241
DISTRIBUTE 0 UNDER U. S. NRC LICENSE N0.04-li886-01Eg

'
'vuwliC: USE ONiipihfRED LABEIM BiSE:

CONTR0 LIED
ASSEMBLE 0 IN U.S.A. Of THIS AREA VILL BE PRE-PRINTED '(
U.S. AND FOREIGN PARIS ON THE SILVER VEBER STOCK IN RED

-

PAI. NO. U.S.A.RE30323 (REFER 10 0 RAVING NUMBER HA-01-052 ' DATE: G / 22 /tNy)
i COMPUIER f 1700-914551
I ENGINEERING

2:1 __.-: '

C 5/14/94 DJH CHANGED LABEL SHAPE AND HATERIALNOTES:
B 1/21/91 DJH CHANGED LABEL FORMAT FOR LEGIBO PRINTING

11 LABEL HATERIAL: A 2/25/92 LLL CHANGED " JAPANESE * 10 * FOREIGN *
VHITE tLTRAPLATE LABEL COMPUIER I 1700-01041 CHANGEREV. DATE OT

STOCK MADE BT VEBER MARKING SYSTEMS INC. - - ... ..

E
21 THE PRINT VILL BE PRDOUCED BY THE ,', (,n LOREN LEIMER 11/21/91, ,

VEBER MARKING STSIEMS ULTRAPLATE LLTRAPLATE B
s><cinico

'

OR ULIRAPLATE C THERMAL TRANSFER INK FOR ANGLE 1 03* IN* s Nous at on
HUNTINGTON BEACH, Ca 12649

PRODUCING FINISHED PRINTED LABELS VITH UL .xx 2.015
88" Sc^L E

.xxx 2.005 , n,,

LISTED VEBER THERMAL TRANSFER PRINTERS.

31 MINIMUM TEXT SIZE IS .050 IN. SIMPLEX VERSION ( 2098-9550)*'

SEE NOTES 1 HA-01-028n ,*55'
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I 41z'4 Tim "

# SHOME DETECTOR
IONIZATION / y ,t,,s; , s

SMOKE DETECTOR =in'" = h==' n "'-i

sta. m.
MODEL SIH-24FI H0CHIKI APOICA CORP.

3 ...-a' - 2.200
/ CONTACTS 0.15A e 24V DC

'""''{
'

SENSITIVITY RANGE 1.35 %/FT. *0.$3 1/FT. , , ,,
5

ui . so - i ..

'
' " ' '

SER. NO. .'' ... .

H0CHIKI AMERICA CORP. ""' :.t =." =
l

m sil5 INDUSTRIAL DRIVE. HUNTINGTON BEACH. CA 92649 _

] MAXIMUM 120* F AMBIENT START-UP IIME: IBsec 1.i

FOR SERVICE RETURN 10: H0CHIKI AMERICA CORP.r-
O
cn VARNING: CONNECT DETECTOR ONLY 10 CCNIR0l UNIT INIlllilNG

@ DEVICE CIRCULI AS SPECIFIED IN DETECTOR OR CONTROL UNIT 1 930 =-=

L11ERATURE OR SYSTEM MAY NOT OPERATE.m
CONIAINS RADIDAC11YE MATERIAL:8.5 MICR0 CURIES OF AMERICIUM-2il"

$ DISTRIBUTED UNDER U. S. NRC LICENSE N0.04-14886-ole

[ASSEMBLED IN U.S.A. OF

4 F M > U.S. AND FOREIGN PARIS [ h
7

PAI. NO. U.S.A.RE30323 ,

| (DATE: d/22/t9
\ ENGINEEntNG

2:1

B 5/14/94 DJH CHANGED L8EL SHAPE AND HATERIAL
NOTES: il LABEL MATERIAL: A 1/24/94 DJH CHANGED L ABEL FORMtT FOR LEG 180 PRINTING

VHITE ULTRAPLATE LABEL COMPUTER f NOT ASSIGNED YET REv. DATE BT CHANGE

STOCK MADE Bf VEBER MARKING SYSTEMS INC. ggL ANCE
21 IME PRINI VILL BE PR000CED BY THE V 0 HALL 2 19/9l H0CHIKI AMERICA COAP,,, ,m nwts

seccarico
VEEER MARKING SYSTEMS ULTRAPLATE. ULTRAPLATE B c cu , , , .n. sets amoustniat on vt
OR ULTRAPLATE C THERMAL TRANSFER INK FDR ANGLE 1 03*

- ,
""" " * 8''C"' C' ***l

PRODUCING FINISHED PRINTED LABELS VITH UL .xx 2.015
v_er. sc.a

.xxx :.ee5 g
LISTED VESER THERMAL TRANSFER PRINTERS.

3) H]NIMUM TEXT SIZE IS .050 IN.
.

naventu s .

A . W DI

SIH-24FI NAMEPLATE LABEL""'* *'
SEE NOTES I OMM,,,,,,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IONIZATION SM0KE DETECTOR^
MODEL SlJ-24 24V DC 0.15A CONTACTS
MAX.100*F AMBIENT

t/ft gSENSITIVITY RANGE: ~

SER.NO.
CONTAINS RADI0 ACTIVE MATERIAL:Am241 0.5 sci

N HOCHIKI AMERICA CORP. PRODUCED IN JAPAN@ to FOR INSTALLATION OR MAINTENANCEo
r DWG. ISSUED
O WARNING: CONNECT DETECTOR ONLY TO CONTROL UNIT
to INITIATING DEVICE circuli AS SPECIFIED IN DETECTOR
C OR CONTROL UNIT LITERATURE OR SYSTEM MAY NOT
% OPERATE.A FOR SERVICE RETURN TO HOCHIKI AMERICA CORP.

5415 INDUSTRIAL DRIVE.HUNTINGTON BEACH.CA92649-
* PAT. .

I $ 2-3-015- -151 NRC t.! CENSE NO. - - i:
,

- p

. Si

':
45

,.
_
-

,

.

POLYETHYLENE TEREPHTALATE FILMg
t=0.05f4

DATE TITLE

DRAWe @i7. 16.JUL.96 NAME LABEL SIJ-24 hU9l O $ i

4 .1, ' O UNITM CHECKEDy. 7,44d; mm De '

''Z A2-96-0292c2
APPftCVE SCALE -!

h. &J

s

. _-_ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CONTBOLLED < sC4I.I *1:1 >
'

Tests DETECTOR CONTalWS RADIO *CTIVE sea 1Eklatst.3 selCDOCURIts

wisse v.s. emC saFriv casitata sw se CFa 32.2r aseO isseCE
er amintClues-243 aseo saa5 a(Ete seaMuF actumf D les CceertDAM gg g 3 gjtfhf as stru

ENGtNEERING Q'ay ;to gu,go p,igggin,,u. .mC,t,gygeg g p m -est. 20j
g

f eels PacuaGE CoseFOnse510 RME CONDIllCous seed Lle=ItaT13ee5 |
SPICIF3f D Ju 49 CFR 373.422 FOst staOloatt5vt omattalat. (kCEPICO |

4 i

g ] PaCuaG[ * INSTRUMLuf s On aat1CLEs UN291e.

---------------- --------

120

85
50R7.5

rn
2 ---- ----
O ______-__-____------- - ;.-------- ,

,

8
i iO i

u) 248 : , i i

F hj 85
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I
| I
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"# g

IO 8 I
gp L --------- ----- --------f,
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------------------------------ -'

j
$

f # $2.5
/

58 ,' .l ~}
'

.

l

1B 215 85 215 81
-

617

3 39 9-94 aA resnaGTO TTTtt *e Saee Stuet ts seorts
a t-3-te aA ecore eastsatttwf stattag et

- 4- D e-t e aA 4*,t g at ag a t est

omme64mE w. ga s g g,

NOTES- we.a ... .

1. TEXT TO DE CENTERED HrRIZONTALLY AND VERTICALLY. TOLERANCE
ANTHbNYJG&RCIAJR 6-24-94 NOCHIKI AMERICA COAP,m.....,

""*'"'' u i =m ,,,,3,,,,,,..,,,

a=GLE 2 e3*
-

nn mriessen scaCn. ca sae.s

as = . ma

[Is f..
" " ' 00X 5 PC32

.aan , .
4098-9716 8 4098-9716C

~~ ' " ' '

COMPJTER # 3000-E3550 sms' HA-10-104

. - _ _ _ _ _ _ _ _ - _ - - - _ _ _ _ _ . - _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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THIS *ds"!C" U"*E*o*'as*

DETECTOR eccu nawur.cruaco zu
3.S*e'r'y' ^c"CA c';"," n'il "r'. ';'"r'aC

CONTAINS RAOIO-
* *A'Eu^"E ** *c' AA"1 f * *E ~ACTIVE MATERIAL: _ '' r ;w u ,s,.,,u,a,c,y,.1,ceus e - 2.200,, g

, M ,MO 5 MICROCURIES OF S m

AMERICIUM-241 ANO HAS
'"C fL"CI',. sear r

8EEN MANUFACTURED IN ac uraggrug ,isja y cm.oc

ic?i*!a,7pa,a.r"w '-
.C, ,"fu'J ag,u,scrr"reE* *<.^

COMPLIANCE WITH U.S. NRC go-C'"

SAFETY CRITERIA IN 10 CFR
32.27 AND HAS BEEN DIST- C E ,*,L'o "m'iM. E-

, me
^*'8C''' ""****-

TRIBUTED IN COMPLIANCE y
I

WITH U.S. NRC LICENSE
m - NO.04-19886-01E. - 1:1

$ THE PURCHASER IS EXEMPT
FROM ANY REGULATORY 1.930 :--r

O REQUIREMENT. THIS PACKAGE =

E CONFORMS TO THE
CONDITIONS AND LIMIT-x

m ATIONS SPECIFIEO IN 49 [( hhCFR 173.422 FOR RADIO--

$ ACTIVE MATERIAL.
EXCEPTED PACKAGE- "p

INSTRUMENTS OR
ARTICLES UN2910. iDATE: J1/ 2 #19%

nNGINLEERING

! N.

2:1

NO M : 11 LABEL MAIERIAL: b g /740- OS oyo - 11/2/94 DJH INITIAL
fVHITE ULTRAPLATE LABEL ' ' ""

STOCK MADE BY VEBER PARKING SYSTEMS INC. mavn ev. o.
E

21 THE PRINI VILL BE PRODUCED BY THE ,', DAVID HALL, 11/2/94
, , se

VEBER MARKING SYSTEMS L1.1RAPLATE. ULTRAPLATE 8
.nc arino

'

OR ULTRAPL ATE C IHERMAL TRANSTER INK FOR ANGLE 1 03* i ^ dg. -N[ um N r'o Y= a"c'I c N 2 sis* n

PRODUCING FINISHED PRINTED LABELS WITH UL .xx egs

.xxx 1.005 - ''Y ""
inita

LISTED VEBER THERMAL TRANSFER PRINTERS. eD 2:1
LABEL NRC VARNING FOR"'E * 8 ''' "-

31 MINIMUM TEXT SIZE IS .850 IN. '" - INDIVIDUALLY PACKAGED
SEE NOTES I HA-10-139 DETECTORS" * ' ' ' "

_ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TO:HOCHIKI CORPORATION

FROM: JAPAN RADIOISOTOPE ASSOSIATION
5

*

,

CERTIFICATE OF UNDERMENTIONED FOIL SOURCE*

i

APPRO'VEED THE CLASSIFICATION C32222 OF JIS-Z4821

.

I

NUCLIDE : AM-241
( (Manufacturer : Amersham Intern-

a.t i o n a l plc. Amersham UK)

CODE NUMVER : AMMK-2812 pd face
2.5mm x 2.5mm

'

RADIOACTIVITY : 18.5kbq (0.5uct)
.

TEST REQUIREMENT: The test was performed after the
source was mounted in stainless
steel holder.
( H 'o l d e r No.SlH' type XM-11781 and
XM- 1 17 8 2)

ENCLOSURE 17
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TEST RE PORT

|
|

TO:HOCHIKI CORPORATION !
,

.

FROM: JAPAN RAD 1OISOTOPE ASSOSIATION |

|

1

l

-

l-
.

REPORT IS AS FOLLOWS:
|

fT 1 MATTER OF REQUEST CIASSIFICAll0N TEST OF UNDERMENTIONED F0ll SOURCE ACCORDING TO THE j

Q Jls Z-4821 1981. |

l

2 TEST HATERIAL ALPHA F0ll SOURCE FOR SM0KE DETECTOR WITH HOLDER (XM-ll?81,11782)

3 TEST METH00 ACCOR0!NG TO THE JIS Z-4821 1981
1

4 TEST PLACE JAPAN RA010150 TOPE ASSOCIATION & H0CHIKI CORPORATION i

l'

5 TEST 0A TE JAN.19. lS88- FEB.2.1988

TE $ T 1 T EM CLAS$1FICATION JU0G HENT !

TENPERATURE 3 G000

6 TEST RE$ ULT P R E S S U R E 2 G000

S H 0 C X 2 G000 )
,

V I B R A T I O N 2 GOOD

8 A N G 2 GOOD |
>

.

O .

;

i
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RELIABILITY TEST REPORT
qy
%.) |

TEST Vibration Test (Sine Wave)

SAMPLE ' lonization Srnoke Detector Model SlH-24F

Test Method 1. Under supplying the power to the detector, it will be forced

to the vibration of 1000 cycles per minutes and amplitude

of 4mm for 60 minutes. .

2. Mounting |

Each 3 detectors shall be mounted in up side and down side

(which means tota! 6 pcs. of detectors are mounted and

tested). The detectors shall'be tested for both of vertical

and horizontal vibration.

Test apparatus 1. Matsudaira type vibration machine model.U BC-4 A, j

Manuf actured by Ito seiki Co.,

2. Fire Alarm Control Panet .

O)
f
!,

Test Result 1. There was no false alarm during the test.

2. There was no trouble on the function and the structure cf

the detector.

Standard for 1. The detector should not generate a false alarm.

Judgement 2. The detector should not have a trouble on the structure and

the function.
.

Judoement O<

Comment In consideration of this test, under normal environmental

vibration (possibly the detectors may be faced the vibration in

normal environment), there are no influence on the detectors of

the structure and the function.

HOCHIKI CORPORATION

O
~

ENCLOSURE 19
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J SIH SERIES SHOCK TEST
TEST DATED 9/8s89 i

TEST IMPACT TEST (VERTICAL DROP) |
,

AMPLE 2 IONIZATION SMOKE DETECTORS MODEL SIH SERES i
1. HAND HELD VERTICAL DROP FROM 61/2'
2. TWO DETECTORS CYCLED 25 TIhES EACH

TEST 3. DETECTORS WERE DROPPED FACE DOWN AS THEY WOULD |

BE WFEN INSTALLED IN THE FELD |
METHOD (TEST PARAhETERS)

AFTER 8 DROPS OF EACH DETECTOR THEY WERE
INSPECTED FOR DAMAGE AND MEASUREhENTS TAKEN

hEASUREMENTS TAKEN WERE AS FOLLOWS

(PRIOR TO DROP) DETECTOR (A) DETECTOR (B)
BACKGROUND 27 20

GROSS COUNTS 31 26

NET C_OUNTS 4 6

AFTER 8 DROPS NO VISIBLE DAMAGE WAS EVIDENT

(AFTER 8 CYCLES) DETECTOR (A) DETECTOR (B)
BACKGROUND 25 29

TEST GROSS COUNTS 31 25

NET COUNTS 4 4

AFTER 16 DROPS NO VISIBLE DAMAGE WAS EVIDENT
,('1ESULTS (AFTER 16 CYCLES) DETECTOR (A) DETECTOR (B)

BACKGROUND 37 37

GROSS COUNTS 29 38-

NET COUNTS 8 1

AFTER 25 DROPS THERE WAS NO VISIBLE DAMAGE'

(AFTER 25 CYCLES) DETECTOR (A) DETECTOR (B)
BACKGROUND 25 22

GROSS COUNTS 26 26'

NET COUNTS 1 4

AFTER TEST, DETECTORS SHOULD NOT SHOW ANY SIGNS OF

JUDGMENT MAJOR DAMAGE TO THE SMOKE DETECTOR CHAMBER AND

STANDARD SPECIFICALLY TO THE RADIOACTIVE SOURCE.
.

JUDGMENT MEETS ALL CRITERIA
WE FEEL THIS TEST IS MUCH MORE SEVERE THAN
WOULD EVER ARISE IN THE FIELD, AND UNDER NORMAL

CONDITIONS THE AIB SERES DETECTOR WOULD IN

COMMENTS NO ADVERSE WAY EFFECT THE HEALTH AND SAFETY OF
THE PUBLIC DOMAIN FROM A LEAK DUE TO THE
DETECTOR INADVERTENTLY BEING DROPPED OR OTHERWISE
BEING ABUSED SUCH AS DAMAGED IN TRANSIT. !

NRC89
| BILL MCKINNEY

ENCLOSURE 20
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O Date: 12/9/96 CK
.h,/

SIJ SERIES SIIOCK TEST

# OF SA3tPLE 2 SU IONIZATION SMOKE DETECTORS

1. HAND HELD VERTICLE DROP FROM 12'

2. 2 DETECTORS CYCLED 25 TIMES EACH |
TEST 3. DETECTORS WERE DROPPED FACE DOWN AS THEY WOULD

31ETIIOD BE INSTALLED IN THE FIELD. AFTER 8 DROPS OF EACH DETECTOR

THEY WERE INSPECTED FOR DAMAGE AND MEASUREMENTS TAKEN.

MEASUREMENTS TAKEN WERE AS FOLLOWS:

PRIOR TO DROP DETECTOR (A) DETECTOR (B)
BACKGROUND 32 32

GROSS COUNT 31 35

NET COUNTS 1 3

AFTER 8 DROPS THERE WAS THERE WAS SLIGHT PHYSICAL DAMAGE

AFTER 8 CYCLES DETECTOR (A) DETECTOR (B)

BACKGROUND 39 47

GROSS COUNT 29 42

NET COUNTS -10 5

AFTER 16 DROPS THERE WAS THERE WAS SLIGHT PHYSICAL DAMAGE,m
TEST AFTER 16 CYCLES DE1ECTOJ 'Al DETECTOR (B)
RESULTS

BACKGROUND 38 37

GROSS COUNT 40 34 |
NET COUNTS 2 -4

'

AFTER 25 DROPS THERE WAS MODERATE DAMAGE TO THE COVER

AFTER 25 CYCLES DETECTOR (A) DETECTOR (B)

BACKGROUND 37 33

GROSS COUNT 29 29

NET COUNTS -8 -4

JUDGE 31ENT AFTER TEST, DETECTOR SHOULD NOT SHOW ANY SIGNS OF M AJOR DAMAGE

STANDARD TO THE SMOKE DETECTOR CHAMBER AND SPECIFICALLY TO THE RADIOACTIVE

SOURCE.

JUDGE 31ENT MEET ALL CRITERIA

ALTHOUGH THE DETECTOR OUTER COVER SHOWED MODERATE DAMAGE

CO3131ENTS THE SMOKE CHAMBER AND RADIOACTIVE SOURCE SHOWED NO SIGNS OF

MAJOR DAMAGE. WE FEEL THIS TEST IS MUCH MORE SEVERE THAN WOULD
EVER ARISE IN THE FIELD, AND UNDER NORMAL CONDITIONS THE SU SERIES

DETECTOR WOULD IN NO ADVERS WAY AFFECT THE HEALTH AND SAFETY OF

PUBLIC DOMAIN FROM A LEAK DUE TO THE DETECTOR INADVERTENTLY

BEING DROPPED OR OTHERWISE BEING ABUSED SUCH AS DAMAGED IN TRANSIT

ENCLOSURE 20A
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Specifications
-

1.Nuclide :Am 241'

2. Radio Activity:0.5uCl
,

2.5 3.F5ce Covering : Palladium -

' '

4. Base -Silver Alloy

5. Thickness :0.2

n

to
.

- N

V

m
Z
o
r-
o
E Active Layer Am241 Thi cknoss 0.001 Facin9 Thickness 0.0017

: \ / .

3 . . _ . _ _ ,

n -

> m
.

o
.

Base Thickness 0.1973

r s,
y I , . 'N

r Ej ~O I
id )

-

: MODEL: SlJ SERIES
!!Ce ra .. .d., i

C

DRAWN DATE TITLE
*O I 'gjj '# L-ald 08.JUL.*96 RADIO ACTIVE SOURCE
E
c

CHECKED UNIT = o-
tr Summ. A2-96-0287mm"

O SCALEAPP

Edeaua 10:1 C=3EDE=3EG @@lR04 URTT@GS
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h DMC SW REVISI N RECORD DR. CK.I

NOT
,

2: q gj|g?; = a cmrx* a
-

1. ALL DIMENSIONS ARE IN INCHES UNLESS i3mu e ,mc ,, o,c, a c.,

rgg'fengg '^'OTHERVISE SPECIFIED. i.mn a u. cn

2. ELECTROLYTIC DISSOCIATION CURRENT
1.04 TO 1.26 X E-10 AMPS. -

1

~

[.

!

FOIL CROSS SECTION ^

i////////////////////////////////

ANNNNNNNNNNNNNNNNNNNNNNNNN C: >

b (/ /////////////////////////////// .

"
i NNNNNNNNNNNNNNNNNNNNNNNNNN
(

D
a <

Y- .m

' -f ///-' '' '' ' ' '' ''o
{ ~- "

$ @ A. VHITE . GOLD PLATE 0.00002'
B. GOLD 0.00004'm

" C. AMERICIUM 221. & GOLD 0.00002' .-

'= '
'.

X-= D. GOLD '0.00003"
@E. SILVER 0.006' TO 0.009"

'

@F. YELLOV GOLD FLASH PLATE
'

,

FOR IDENTIFICATION :
*FOIL DECIMAL

DIMENSIONS EQUlVALENT AMERICIUM
CONTENT 5R.Lc. >

X Y X Y A SUBSIDIARY OF MARK IV INDUSTRIES, INC.
. ,

'

. 2.5mm 2.5mm 0.098' O.098" '0.5 M CI 2937 ALT BOULEVARD GRAND ISLAND, NEV YORK 14072 3

~ 5"^"2i I A-001 SINGLE FACE FDIE
'

[
cow.

0.03nn uraw. u mu scar mmn .

.
MS;11~---- AMERICIUM 241 NA wenn er - .. .*

GOLD, SILVER ,.
t - .-m

RS-OHoa (90 A007.) 3 ~

,

'* " "
23AU90,

;
-

|
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Radiation Measurement Sheet CK 12/9/1996,. g
.V SlJ 24

l
Ocm Scm 25 cm '

<

| CPM uR/hr. CPM uR/hr. CPM uR/hr.
Top

1 67 2.1,4 50 0.97 38 0.14
2 65 2.00 45 0.62 35 0.00

Bottom
1 1 43 0.48 34 0.00 33 0.00

2 44 0.55 33 0.00 33 0.00
Right

s 37 0.35 27 0.00 36 0.00
i ~E 26 0.00 38 0.14 29 0.00

Left |

1 37 0.07 27 0.00 28 0.00
2 42 0.41 31 0.00 31 0.00.

1= Sample #1
2= Sample #2

1

i Background Count = 36 CPM
,

\]s
Conditions:r

i 21.0*C 53% R.H.
'f

4

'

Eberline Survey Meter
Model SRM-100
Ser. No. 289

.

O
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NRC FORM 577 U.S. NUCLEAR REGULATORY COMMISSIONnw
LICENSE FEE AND DEBT COLLECTION BRANCH
DIVISION OF ACCOUNTING AND FINANCELICENSE FEE REQUIREMENTS OFFICE OF THE CONTROLLER
U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555-0001

TYPE OF ACTION

' NEW LICENSE

RENEWAL OF LICENSE
HOCHIKI AMERICA CORPORATION V'

AMENDMENT TO LICENSEATTN: Gyo SNnozaki, Senior Operating
Manager-Corrorate Planning, RSO REQUESTED DATE

5415 Industrial Drive 1-29-97
Huntington Beach, CA 92649

LICENSE NUMBER ~

04-14886-01E & New SS&D Registration
CONTROL NUMBER

021891 & 97-04
1. APPLICATION FEE DUE

~ ~ ll. FEE NOT REQUIRED
our request fois licensing action ls subject to the fee (s) in the

cat: gory (ies) noted below in accordance with Section 170.31 of the Er, closed is Check No. which accompanied your
enclosed Federal Register notice. Payment of the fee is required prior to request. The fee is not required because.the issuance of the license, renewal, or amendment.

Mb - APPLICATION _ . _ . _ .. RENEWAL._ AMENDMENT
_. We received your Check_ _ ... _ . . _

.

No. in payment of
3H ~~

~~ ~

^s
~

~ s '1',000.00 the fee.$

9A ' ~s~ ~ 3300:00 s ~ s
^

' 's ~ ~ ~s 's The Licensing staff has informed us that your request is to be
7- , q considered as a continuation of your request dated

[8.
,_. , Control No.

s 5

s s s

I

8 8
- Your request was combined, prior to review, with your

-

I
request, Control_ . _ _

, s ,_* No.5

s s s

Ill. CHECK RETURNED
FEE (s) DUE s 4,400.00 -

PAYMENT RECEIVED s 0.00 -
Enclosed is Check No. which was retumed to us
by the bank for.

AMOUNT DUE 5 4,400 00

_ _. _ . . _ . _ _ . . - _ . . . . _ . . . INSUFFICIENT FUNDS
s.g Your request was received without the presenbed application
<' fee.

ACCOUNT CLOSED
- We received your Che::k OTHERNo. in the amount of
$_,_

_.above is required .._ _

Payment of the additional fee noted

/ -
-

Your request willincrease the scope of your license program. Mall THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT THE
-. Therefore, your request is subject to the application fee (s) noted TOP OF THIS FORM AND REFERENCE THE ABOVE CONTROL

NUMBER.
' above. ' Refer to SecFon 170 31 and Footnote 1(d)(2).

IV. LICENSE ISSUED WITHOUT THE REQUIRED FEE
Iour license expiied prior to the receipt of your application for ~ 'lleense

-~

' Amendment,

- renewal. Therefore, your request is subject to the application fee (s) No. No. , issued on
noted above. Refer to Section 170 31 and Footnote 1(a)-

~
was issued without the required fee being

~
collected. The fee required is noted in Section 1 of this

MAKE P YMENT OF THE FEE (S) TO'THE U S' NUCLEAR ~ Nscope obour licensed progfam was increased Therefore, your
REGULATORY COMMISSION AND Mall THE PAYMENT TO THE request is subject to the application fee (s) noted in Section 1 of this
ADDRESS LISTED AT THE TOP OF THIS FORM IF WE DO NOT form. Refer to Section 170.31 and Footnote 1(d)(2).RECE;VE A REPLY FROM YOU WITHIN 20 CALENDAR DAYS FROM
THE DATE LISTED BELOW, WE SHALL ASSUME THAT YOU DO NOT
WISH TO PURSUE YOUR APPLICATION AND WILL VOID THIS Because of the urgency of your request, the license was issued
ACTION. without remittance of the presenbed fee noted in Section 1 of this

form
SIGNATURE - LICENSE F EE ANALYST LFDCB LFDCB Distnbution: DATE

SN ] W k lH g8 g h f3.A. N eg:$Aqf gSandra Kimberley ~ 2/19/97 '~ '

N## 'yF S Glu-. 2-19-97
wac Fosu sti o .95) This form was eeectrorucady produced oy Ente f oderai F orms mc

/


