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As, in tact t y y. , tuc radioac tive ria terial, Ar.e rici ut., .41 uaxiuum
quantity 1 uGi, is cacated in noble netal toil. 'ine conelete tvil
.c nanutactureu by citucr of two vcodors:

tub Division of i, ark IV Industries
2%7 Alt coulevard
Grand Island, iW 14072

Aucrstiam Corporction
' 637 Clearbrook Drive2
Arling. ton heights, Ib 60005

rae foil is retained between two stainless steel plates secured
to etner oy two rivets. These plates clasp the 1,lastic insulatoro
wuich forms a common wall between the snoke sensing and reference
chanLers. The outer electrode of both chaubert are unde of
stainless steel drawn into the form of a flangeu cup. Tne outer
electrode of the smoke sensing chanber is slotted to allow graoke
e n t.ry .

Tne Lt;o cup shaped electrodes are fastenec to the insulator by
acan.s.or t5o ultrasonically acicraea pens t ioldec or. the
insulator. lu cdaition, two tcaper resistant i.ol ts ;. ass through
cutu electrodes anc tne insulstor and ore securred Lo the
de.Lec tor 1.noul: Ling bcsc With reCCSSeu lautb.

Cnamber '1ype Couparison

since the Type loOA ionization chamiser is a variant of too type
prescu tly licensed , inos t of the construction details nrc
localical to those used in the prescutly licensco citambcre.

1. dadicoctive Material

fut tell containing, the radioactive r.aterial 2c. the 'lype 100A

ionizetion cuanbor is icentical to that used in th t.resently

licensce chanLers.
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Anc ira.blator usco tc scperutt tile sensitu; unauuct tru ttm
ceteretice enamver in tne Type 100A loniz6 tion enu..ber 2.6
in(3L1cn1 to tact ustc in presently licento c iur.i bt. r a . |

4. Uutte hlectroccv

Yne cup shaped electroce usca to L'orn tue outer strtacc ef
tuc rcierence char.icer is incriticn1 to tnat usca in present} y
liccusec chainbers. 'lue cup shaped ciectrode usco to toria tuc
outer surlace or tuc sensini, chanbcr is slot.ted for staoke entry.
'nese slots are citlerent t rotn thoce used in presently licei.scoi

c D aia D c t r . I'ne radiolo.ical aspects ot tnis ull tercuce utli Le
discustcC Lolow.

5. Chataber 1*autenink ilethoo'

The outer two cup shaped electrocies of the Type 100A ,

Iionization chamber are tastenec1 to the insulator in four places.
'iwc 01 1.ne tasteuers consist c1 ultraconically def oraco pc..|L
!:01Geo as part of tne insulat.or. The reuaining two insteners err-
Lamper resistant bolt.s with nuts which pass through both
electroces ano thG insulatcr. '1 hose bolts are also usec to tasten
the lype IUOA cnsuter to the dctcetor base. ine nuts are recestet
in cLvit.lc5 in t.hc bcsc. fhis r.icthod of thstenin;: the clcc.tro6ct-
to tite insulator anc the cuataccr to the detect.or l>ase is
idcutical t.0 that urec in prescally licensco ionitation
c'auberb.n

.
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c blis i ht.! Ll L 1 L i c t s.ficC d in l i;U b.. b h C ci:LE/ ?. I v t t. Mi L: ** CL, |

s uh ps.c LiCGtranic Unic t i v r. .* t ! .c outer LLrinsa ( 1 1 J. be d.it
I

c.'.ui s ve r .

in 1.i:is ciscusuion er tiic cii t crence betUcet tiic L t. 0 t y ,. s. s |
cl LicctroacS usGG to iorra tne outer surlact 01 L00 SenU1n6
cual.ther , - ref orcnce enould bc made to Luc Grawin6s cucis,seu wi:ica ;

Snov the construction details of these elcctrcdes.
In present.ly licenced chambers, there were eignt opening in

tne sensin2., chamber which allowed smokc entry as shown cn ;

Eyrnet.ics crawing 2. These openings were forncc by pusning out a
v.25 inch portion of the cup vall a distance of v.liu inencs. |

The electrode used to form the outer surt' ace or tne sensiut,
. chamber usec in the Type 100A ioniration chamber has 36 slot.s to -

allow smoke entry. 'ihesc slots are 0.04 iv.004 inci.es i n ule th by
0.41 10.uub inches in length. Inis is shown on nanageucnt
Investi,ent & Technology Co. Ltd's orawing S20 LOU'su.

Tne only two radiological aspects of this desian change
concern the amount of exposure to the public from the radicactive
source and any enange in the cose of access to the source ciurin;.,
normal use ut smoke det.ectcrs containinu this ioniv.ation .

chamber.

Appendix 1 to this report shows the results vt measureuents
of the eN,csure at tiic surf ace and at 5 and 25 cetetimeters trem
icur sani.lcs cf thc Type 2 00A lenicction cnonocr a::scrcLleu i n to
ectectors. As wili oc noted, t.he maxi.aun exposurcs nensurce were:
4.50 un/nr sbrtacc, 2.b1 uR/ht at Scm arc U.14 us./nr at 25co.
Tnesc c:.pedures are not. considered sign:. f icnn t. rus., c..:c ur i l Lcicw.

any requireo lis ti t s .

Access to the radioactive source without u i t.a s s e.1L i i ng the
ionitution chatter is only pocsible L uc e tc,i. t he t....c r.c en t.ry

. slo t: . 'lucst slots are only O.b4 inchte kit.e. ihus, any contact
with tiie source is not possible durini; normal operation of a
smoke detector conta2aing tne Type 100A ionizatic,n enamber.
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1.e'noc: i'aur samples et the l'yts c IUUA iu:.If.n t.ica c ubi .bs. r
in s t.nll ed its detectors ucre measured toc ext.crual ecuir.Livu '

expubute. 'ihe daw [.lcs Lerc r. umbered 1-4. ik.as ure..a.t. t s h e re uno c
unin,, a nuclear Cniccgo countcr . '1he Uctcctor wi.c a DUi..t.. ). S L.'.u ,
c.Lamot.s.r ual scintillut. ion crys tal with osucciu t.co
,;ttotouuit.iplier. All measurecent.s wcre perforuco indide a ? incn
tnic e( leaa shielo to reduce baciq;round. L'rior to and after the
sensurements, the instrumental set up was ecliurated usin>., a
certitied suurec.

nensurec.ents ucre perf oraed in tnree orient.ctions of each ci t. n c
tour samples. ihese orientat. ions were: t.op or ionization cita:#Ler,
bottcu or ionis:ation chamber cutside the detect.or neunt. int, u;se
nr.o the sice closest. to the outside of the det.cctor mount.ino
basc. Tne exposure was measured at three distances: surface, 5
centiucters and 25 centimeterc. All measurcuents were made
without the detector cover being present.

.

The following rcsults in uh/ hour wcre measurco:

Staple no. 1 2 a 4

un. cut.ation

Iop O.bv surtace U.L3 surisce 0.7u surlace u.79 surface
U . J 2 L. S c., U.22 e 5 ..a O.22 u Scm 0 . z .: e O c. .
b.vi y 2 3 c t:. v . U 2 t. 25cm U.b/ 2;cu v zu e 2bcne

ac t. t ou v.ib suriace U.du surt'acc U.73 surtacc U.75 surlace
0.20 b Sc. O.2U V bcm U.2u $ c.;, v. 0 y bet:.:

0.01 V 25co U . v 2 t- 25cm 0.02 0 25cu u.02 U i S cr.,

dice 4.36 surface 4.56 surface 4.33 surtace 4.41 surface
2.Ub b Scin 2.u1 0 Seu 2. 0 5 e bcr.. 2.03 O Sct
U.12 e 25cu U.12 0 25cu 0.10 y 25cu v.12 V i:Scn

'" /,

g,/t L..e n t,u r c u e n t s periorneu by: G. D. dern
unte: Jenuary 16, 1966

DOX 142, WEST DUNDEE, ILLINOIS 60118 312-428-4409
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irnetics, Inc. Type 200 Ionization Chamber

1. General Description

The Type 200 ionization chamber is a totally new design f rom
those previously 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
requirements for a sealed source as defined in ISO Standard
1677.

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 i

these vendors are on file with the U.S. Nuclear Regulatory |
Commission. 1

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.

!
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L eneral Description (cont.) I

'

.The source holder, source plate, reference plate and plastic
; Echamber 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.
t

'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 l

! board and are soldered to the board.
'

The printed wiring board, with attached ionization enamber and
ascociated electronic components, is attached to the detectorI.

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
i

. Rcdioactive Material Containment

The type of foil containing the radioactive 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

itector would not operate properly. This would be discovered
,

muring the 100% functional checking performed during the'

production process.

!
!

|

l
__
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Access to Radioactive Materialu.,

i

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 1

: plastic _ cover from the base. This removal would require the use
; of tools to release the barbed fittings which 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 cense chamber and the printed wiring board. The sense
chamber is formed from 0.3mm thick stainless steel. The
printed wiring board is made of 1.6 mm thick epoxy impregnated
fibsrglass. 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 chamber
is slotted to allow smoke entry., The slots are formed by
punching in a portion of the chamber to form louvered openings.
-Nese openings are such that no line-of-sight path to the foil

sntaining the radioactive 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 redioactive' 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 f rom 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 no't
change the quantity of radioactive material in each detector.
Also, it will not change the number of smoke detectors

; distributed to the public. Consequently, there will be on i

i change in the already low risk of exposure to the public. |

4. Conclusions I.

1Based 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 J

32.27 10 CFR.
;

.

\_ --..

erald D. Rork ;
Smoke Detector Consultant '
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