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renetics, Inc., Type 200 Ionization Chamber

1. General Description

The Type 290 ionization chamber is a totally new design from
those prev1ou§ly licensed by the U.S.N.R.C. See the enclosed
assembly drawing (Drawing 0910-9501) for construction details.

As in previous designs, the radioactive material, Americium
241, maximum quantity 1 uCi, is encased in noble metal foil.
The type of foil containing the radioactive material in the
Type 200 ionization chamber is identical to that used in
presently licensed ionization chambers. The foil meets the

fzggirements for a sealed source as defined in 1SO Standard

The complete foil is manufactured by either of two
fully licensed vendors:

NRD, Incorporated
2937 Alt Boulevard
Grand Island, NY 14072

Amersham Corporation
2637 Clearbrook Drive
Arlington Heights, IL 60005

Details of the method of foil construction and licenses of
these vendors are on file with the U.S. Nuclear Regulatory
Commission.

The foil (Drawing 0905-4109), in the form of a 2.4 mm diameter
disk, is retained in a stainless steel source holder (Drawing
0910-4103) by swaging three areas of the source holder. These
swaged areas are 120 degrees apart and retain the foil in the
source holder. Details of the swaging and the quality assurance
procedures to be followed to insure retention of the foil in
the source holder are enclosed as Appendix 1 to this report.

A portion of the source holder passes through the plastic
chamber housing (Drawing 0910-2106) and source plate (Drawing
0910-4102). The source holder is fastened to the source plate
by three swaged areas of the source holder. This assembly
clasps the plastic chamber housing between the source holder
and the source plate and the swaged areas secure all the parts
together.

The plastic chamber housing serves as an insulator which holds
the reference plate (Drawing 0910-4101) in the correct
position. The reference plate is fastened to the insulator by
three pegs deformed by heat staking.




Type 200 lonization Chamber Page 2

sneral Description (cont.)

The source holder, source plate, reference plate and plastic
chamber housing form the reference chamber. The assembled
reference chamber is secured to the printed wiring board by
three barbed legs that are inserted into slots in the board.
The assembly is further secured by a leg of the source plate
that is soldered to the printed wiring board. In addition, a
leg of the reference plate is soldered to the integrated
circuit which further secures the assembly in place.

The reference plate, together with the sense chamber (Drawing
0910-4106) form the smoke sensing chamber. This sense chamber
has two tabs which pass through slots in the printed wiring
board and are soldered to the board.

The printed wiring board, with attached ionization .namber and
associated electronic components, is attached to the detector
base by snap over barbs molded into the plastic base.

The plastic detector cover is fastened to the base by three
molded barbs which snap into three molded retainers in the
base. '

2. Radiological Safety Features

. Radioactive Material Containment

The type of foil containing the radiocactive material in the
Type 200 ionization chamber is identical to that used in
ionization chambers presently licensed for distribution by
Fyrnetics.

The foil is retained in a stainless steel source holder by
three swaged portions of the holder. This method of foil
retention is being used in detectors presently distributed
under license by other manufacturers with excellent results.

Appendix 2 to this report contains the results of vibration and
drop testing of samples of smoke detectors containing the type
200 ionization chambers. After the testing, only insignificant
levels of removable contamination were found. There was no
reduction in integrity of any of the ionization chambers and
all foils were retained in the source holder following the
tests.

The quality assurance procedures to be followed to insure
retention of the radioactive foil in the source holder are
enclosed as Appendix 1 to this report. In addition, if a foil
were to come loose from the source holder after the ionization
chamber were assembled and installed in a smoke detector, the

stector would not operate properly. This would be discovered
wuring the 100% functional checking performed during the
production process.
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v. Access to Radioactive Material

Direct access to the radioactive material contained in a Type
200 ionization chamber is not normally possible. Such access
would only be possible by intentional disassembly cf the smoke
detector containing the ionization chamber and the chamber
itself. Such disassembly would first require removal of the
plastic cover from the base. This removal would require the use
of tools to release the barbed fittings vhich hold the cover to
the base or a severe impact.

After removal of the cover, only the external surfaces

of the ionization chamber are accessible. These are formed by
the sense chamber and the printed wiring board. The sense
chamber is formed from O.3mm thick stainless steel. The

printed wiring board is made of 1.6 mm thick epoxy impregnated
fiberglass. Both of these materials are very strong and durable
and the probability is negligible that they could degrade
sufficiently to provide access to the radioactive material.

There are no openings in the printed wiring board which could
provide access to the radioactive material. The sense chambeér
is slotted to allow smoke entry. The slots are formed by
punching in a portion of the chamber to form louvered openings.
““ese openings are such that no line-of-sight path to the foil

ntaining the radicactive material exists. The slots are only
0.8 mm wide by 10 mm long and thus entry into the chamber is
impossible for any part of the human body.

Access to the r ‘diocactive material would require removal of the
sense chamber. This would require either un-soldering of the
two tabs which hold the chamber to the printed wiring board or
cutting of the chamber or board. This does not constitute
normal use or wear of a smoke detector.

Based on the above discussion, it may be concluded that

it is unlikely that there will be a significant reduction in
the effectiveness of the containment or other safety features
of the detectors during normal wear or abuse.

C. Radioactive Material Shielding

Appendix 3 to this report shows the results of measurements of
the exposure at 5 and 25 centimeters from four samples of this
type chamber assembled into smoke detectors. As will be noted,
the maximum exposures measured were: 0.741 uR/hr at 5 cm and
0.083 uR/hr at 25 cm. Based on these exposures, it can

be concluded that any dose or dose commitment will not exceed
the criteria set forth in 32.27 10 CFR.
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Exposure to the Public

Use of the type 200 ionization chamber in smoke detectors,
rather than the types of chambers presently licensed, will not
change the quantity of radioactive material in each detector.
Also, it will not change the number of smole detectors
distributed to the public. Consequently, there will be on
change in the already low risk of exposure to the public.

4. Conclusions

Based on the foregoing, it may be concluded that use of

the Type 200 ionization chamber in smoke detectors will not
result is any significant radiation exposure to the public.
In my professional opinion, the type 200 ionization chamber
meets the criteria for licensing as set forth in 32.26 and
32.27 10 CFR.

/ R

rald D. Rork
Smoke Detector Consultant



