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DIVISION OF FUEL CYCLE AND MATERIAL. SAFETY 
OFFICE OF NUCLEAR MATERIAL SAF:ETY AND SAFEGUARDS 
U.S. NUCLEAR REGUI..ATORY COMMISSION 
Washington, D.C. 2@555 

Dear Sir: 

As a result of the forced I i qui cl. ion of the /:-/JE/7< (Corp:01r" t'o1 C Advanced Defe1ct/opt Te/i/olo/ie s-, I-. has a g rec te e d • p!. a sib2 -e F/If?ET/T< Smoke ) eo tee t i on P r0 d ct -[ I i rioes , lr 0o duc t'9; ri "(I u i pine ri t inventory and customer records wi th The int ent to cont i nue T the manufacture of these products 
.

In order to fac I ifate lhi s acqui si 1 ion, the f` I-REr-/-1/ I icenise .29-15775-N3 was recen t I y amended, I i s t rig O u r* 00ob-I-'.. as an additional storage Iocal ion o We have reta i neeld ohlhn M. Cho I i n formerly of the F//Ercy Corporal ion as a .oris.u I Tarn to imp Iemen I the ac q u i s i t i o n a n d t o a ss i s t u s i n o u r N R C I i " ns i rin g We have obtained Mr. Jeffrey Chol in, former Vice Pres ilderit of L'rigineering of the FIRE TEI Cor)orat i on as our Vice Pres I den. of Eng ineerirg and Manufacturing to oversee our manrufactur- rig enterpr ise. After the I i censes are i ssued 10 Advanced /)?..ec tion7 //dine/(,.es, Inc., please proceed with termiriaticon of Firelek's I icenses for distributiorn and possession. Firetek has suppl ied a letter to conrfi rm thii s, please find it attached.  

Enclosed is our License App:I wicat ion. We are applying for: a. A possess ion License for the AM241 cal ibration standard anid the NRD model A--&&1 sealed sources in r the NIlD A 0O0Sb holleIr-, and b. A Distribution L.icense to al low Advanced Detectlion TechnoloQ gies to distribute these smoke delectors free of further- regulatory control per 1i CFR 32.27. Please note that we are mtaintaining the same model numbers of F: i retek ' s compornents and we are riot deleting any quality assurance procedures from the assembly process. In short, the detectors are i d.enitica I 
I d(ent I cal information packages are be i rig s en t to both The Reg i ona I (for possess ion review) arid to Headquarters (for exempt distribution rev i ew). I f any quest ions arise p Iease cal I as we are very eager to commence production.  

Sincerely, 
ADV NC DI N TECHNOLOGIES, INC. Remitter-------------------.  

- .ON 
.
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Check C ------P.Ident of Eng i nec ru~te cornmpleted-_ _/171------.  P ident of Erdgirreerrig and Manufacturing :.  Pdn Urc3L" 199
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POSSESSION L ICENSE - ANSWERS TO THE QUESTIONS ON FORM 3131 

8. LICENSED MATERIAL 

8.1 a.% Americium 241 
b. Solid Americium alloyed with gold and plated with gold.  

c. Nuclear" Radiat ion Developments, Inc. (NIH)) 

Model A-NNI foil Iourl ted i ri the NWll) A- 1008b rivet.  

d. Up to 4NNO sources of nomi ial .5 +/ 1N% microcur i es each 

for a maximum possessed act ivi ty of 2.? . mii Iicurie.  

e. The .5 mllcrocurie Am241 sealed sources wi I I be Used to 

manuLfacture the Advanced eftection ihcc noloCi Ces, Inc. Model 

216& smoke detector, formerly the EIIlEILI< Model 30W3--2160, 

including 3N3-2161, 3N3.-2165 and 3N3-2 166 as variants 

us ing minor ci rcuit board changes ,and the Advanced Detection 

T/chnolog/es, Inc. Modeel 218N, 2181 and 228. smoke detector, 

formerly the FIRETErIK Model 313-218WN, 2181 and 312-228M.  

Each detector w I Il carry two W .5 uci sources irn it

8.2 a. Americium 241 
b. elemental, electroplated onto a 25mm stainless steel disc 

c. Eberline Calibration Source #7392 
d. 11619 dpm 
e. The Americium 241 cal ibrat ion source will be used to 

calibrate the radi at ion survey equipment referenced 

elsewhere in this appl ication.



Page Two 

9. STORAGE OF SEALED SOURCES 

9.1 The 0.5 microcurie sealed sources wi I I be stored in a locked 

steel cabinet whiclh is permanently mounted to the floor locat ed 

at "A" on the attached floor plan drawing, Exhibit I. The keys 

to the storage cabinet will be in the possession of the Company 

Radiation. Safety Officer, Jeffrey G. Cholin.  

Any sources which are staked onto chamber endplates that are 

not assembled into detectors by the end of the work day will be 

stored in the storage cabinet, "A".  

The manufacturing plan currently calls for ass!embled detectors 

to go through a quality assurance program which will be located 

in the area identified as "B" in the attached floor p lan 

drawing. Finished detectors will exist in smail quantities at 

location "C".  

9.2 The 1160 dpm Americium 241 calibration source will be stored in 

the locked steel cabinet, in location A, when not in use.
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16. RADIATION DETECTION INSTRUMENTS 

10.1 a. Scintillation counter 
b. Eberline 
c. SAC-1 
d. 1 
e. Alpha and gamma 
f. 1 count per minute 

1Y'2 a. Geiger Rate meter, 
b. Eberline 
C. E-120 with 1iP-12(0AI probe) 

e.- AlIpha arnd gamma 
f. O.&2.mR/hr
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11. CALIBRATION OF INSTRUMENTATION 

The radiation detect ion instruments will be calibrated by the 

applicant.  

On the first business day of each month the SAC-4 and the E-12Q will 

be cal.Ibrated. A memo confirrming the calibration will be submitted 

to the President and R.S.O. for their files. A specimen of this 

memo is attached as Exhibit 2.  

Calibration of the SAC-4: 

The SAC-4 will be turned on and left to warm up for one hour. After 

the SAC-4 has warmed up the amb i ent background count will he 
determined. Three counts will be taken of the background. Ihoese 
three counts wi I I be averaged to obtain a f igure for the background 
count, bg.  

The SAC-4 will be used to count the radiat ion emi tted by the 1160 
dpm calibration source. Three one minute counts wi I I be performed 
and the results averaged. The SAC-4 will be deemed calibrated when 

the average is within 5% of /171 counts assuming the emi ssion of 

alpha particles from the Americium atoms is isotropic. The geometry 

shows that half of the emissions are mit Ited in the hemisphere 
opposite the photo multiplier tube of the SAC-4. So a maximum 
emission in the hemisphere adjacent to the p.m. tube is 580 Dpm. An 
Inspection of the position of the p.m. tube yields that 81.3% of the 

emissions In the correct hemisphere will strike the p.m. tube 

yielding 471 Dpm. If the average is off, the bias voltage on the 

p.m. tube is adjusted. The background level is rechecked (average 
of 3 one minute counts). Then the calibration level is rechecked.  
Once the machine is calibrated, a calibration memo is filled out and 
the machine is tagged with a sticker showing the cal ibrat ion date 
and levels.  

Calibration of the E-12N: 

The E-120 wi II be allowed to warm up for five minutes after be'ing 
turned on. Subsequent to warm up the switch shall be placed in the 
battery check mode and the battery shal I be determined adequate to 
proceed.  

The span swi tch shal I then be swi tched to the "XO.J1 posit ion. The 
HP-21MAL probe sha I I be positioned .5 inches above the plated 
surface of the 1160( dpm calibration source and the rate recorded.  
The E-12M shall be deemed calibrated when it displays a count rate 
of (4.71 cmp +bg) with a tolerance of +/- 1MM cpm. If the count rate 
.is outside this range then the adjustment, potentiometer on the 
circuit board shall be adjusted and the process repeated.  

The calibration of the E-120 shall be recorded on a calibration memo 
and on a label placed on the unit.
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12. PERSONNEL MONITORING 

Based upon the past 15 years of experience at the FIRETEK 
Corporation the applicant should not I need a personnel 
monitoring program as the levels of exposure are below that 
which would justify a monitoring program. However, we plant to 
use a quarterly film badge monitoring program from Landauer.  

Three models of detector will be manufactured by the applicant.  
The f i rs t is the Advanced Ve. ection l>.ch;nologies, Inc. Mode I 
216N and variatlons, formerly the FII:IETIK Model 3N3-2161N, which 
has an aluminum exter i or she I. The second i s the Advanceed 
Detection reclinolelo•s, Inc. Model 218 H and 2181, formerly the 
FIRETEK Model 313-2180M. The third is the Advanced Detection 
Technologies, Inc. Model 228. which is a two wire version of 
the 2180. The 2180 and 228N are housed in a plastic shell.  
The plastic shel I would be far more transmi ttant to ionizing 
radiation than an aluminum shel I . Consequent ly, al I of our 
cal cul at ions are based upon the rad i at ion prof i Ie of the un it 
with the plastic shell.  

12.1 RADIATION PROFILE: 

The maximum radiation level from any external surface of the 
:313-2184 arid 313-228N detectors was measured and found to be 
less than 0.t5 mR/hr in contact with the thermoplastic she ll of 
the prototype device. The measurement was made with an 
Eberllne E-120 Geiger Counter with an Eberline HP-210 AL probe.  
This unit was calibrated using an Eberline calibration source 
of Americium 241 electro-deposited to an activity of 116& d/m 
(Eberline serial #7392) 

This is cons is tent with the measurements made on previous 
models of ionization detectors utilizing thi s chamber design.  
The radiation levels are determined [:or two prototype units.  
Each unit was constructed in the same way as the production 
units wI I I be made and each uni it cont [a i ned two Am24t11 Model 
A-001 foi Is in a Model A-1WW8b rivet mounting. The foils in 
each unit were a nominal 8.5 microcuries each of Am241.  

The radiation profiles measured using the E=12W G.M. were: 

UNIT A UNIT B 
Contact ."-2mR/hr 0.02to- 5 lWmR/hr 
25 cm .N2mR/hr .W2 mR/hr 

MiPQnimum senrs it lvi ty of the E-12tN when calibrated to Am241 is 
.N2 mR/hr. Contact readings with the E.-12H unit represent 
radiation levels at 2 to 3 cm due to active volume of detector.  
Inasmuch as the readings obtained on the prototype units with 
the E-12B Geiger Counter confirmed the readings obtained on the 
earlier version of this detector (the 216N[) the Thermo 
Luminescence dosimetry was not repeated.
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AVERAGE RADIATION LEVEL 313-218N, 313-.228N DEI

I) I STANCE 

Con t act 
5 cm 

25 cm

A 
0 • 2 mI / Ii r 

.02

0 R I E N-TIAT 0 1\N 
1.3 C, 

.0']2 .13 

.& I2 . 32nF/hr

It should be note-d that &.(42 mR/hr i s the lower I imi i of 

sensitivity of the [Eberl ine E--120 meter and consttitLutes a 

",background" reading. Since The working volume of the detector 

is a cylinder with a diameter of 3.! inches (8.9 cm) and length 

of 3.8 inches (9.6 (cm) one can see that the contact me-asuremient 

represents a measurement whiclh is a nominal 1.75 inrch (4.44 cm) 

radius from each source at the "C" orientation and .4 inch (1.0 

cm) a t the A an d B o r i e n t a t i o n s. Us i n g t h e wo er s t c a s e 

condition of the "'C'" orientaI ion anrd the U.N5 mR/hr and the 

Inverse square law, we calculate Q.t1 mR/hr at 5 cm from the 

detector and &.0614 mR/hr at 25 cm.

-. -.

t

0
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13.1 A map of our facility (plan view) is attached as exhibit #1. A 

drawing of a typical assembly station is included as exhibit 3.  

Please not that the handl ing of sources which are not yet 

attached to a chamber endplate is restricted to the "radiation 

table" where we: 
1. Categorize the source by alpha activity 

2. Swage the source to the chamber end plates, swipe 

testing every tenth source an(J all tools for removable 

rad i at ion.  
3. Assemble chamber endplates onto chambers.  

Once the chambers are assembled, they are mated to a circuit 

card assembly to make a detector assembly. This is done at the 

mechanIcal assemb I y bench. The det ec or as semb I y is t hen 

cal i brated and burned in at the cal i brat ion bench . After b:urn 

in, al I of the detectors are smoke tested at the smoke box and 

then returned to the mechanical assembly table for their outer 

she l Is. The de t ec tors are rechecked for removable rad i at i on 

prior to getting their shelIs.  

13.2 As noted on our facility map and in section 9.1, the sources 

are stored in a robust metal cabinet which is bo I ted to the 

cement floor. The cabinet has a heavy padlock; only the 

Radiation Safety Officer has a key to this lock and i t is kept 

locked in his desk.
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14. WASTE DISPOSAL 
The applicant will be purchasing sealed sources from NRD, Inc.  

of Grand Island, NY. As part of the purchase contract NR[) 

agrees to accept any sources retijrnied to it for di sposal .  

Therefore, any and all radioactive sources that are in any way 

non--usable will be returned to the vendor. In this way there 

wi I 1 not be accumulation of radioactive waste materials which 

would create a disposal problem.
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15.1 CONTAINMENT INTEGRITY OF THE SEALED SOURCE: 

An important factor in protecting manufacturing staff from 

excessive exposure to the radioactive material is the 

containment integrity of the sealed source.  

Each smoke ionization detector wi I I contain two Am241 foils 

(N.R.D. foil A--r 1) in a Model A-1968b rivet). Each foil 

contains &.5 microcuries of Am241. Drawings of the foil and 

rivet are attached. See Drawing number 891-10N)2, Exhibit 4.  

The method of securing the rivet cont aining the Americium. 241 

foils Is shown on the attached drawing number 782-5WW2, exhibit 

5. The foi I is enclosed in the N.R.D. #a-1iM8-B rivet type 

housing which has already undergone testing by N.R.D. and has 

proven the physical integrity of this assembly. The rivet 

assembly is inserted into the hole in the chamber end plate for 

sample or reference chamber, whichever the case might be, and 

the back side of the rivet is curled over the tooling shown on 

drawing number 782-5N62, exhibit 5. The anvil is designed such 

that the staking force is distributed over the entire foil area 

to reduce the possibility of damaging the foil to the minimum.  
The staking tool will make a full curl on the rivet before it 

can come In contact with the foil containing portion of the 
rivet. Hence, the rivet is firmly affixed to the end plate.  

The Am241 is in a solid form mixed with gold, arid over-p I ated 
with gold. No significant degrading is expected of this 

physical and chemical form during the useful life of the 
device. A study was made of the containment integrity of 

similar foils employed in smoke detectors which had been in use 

for 5 to 14 years (RNL-TM-2684 Containment Integrity of 226 Ra 
and 241 Am Foils Employed in Smoke Detectors, R.G. Niemeyer).  
The conclusion of this study was that there were no aging 
effects observed which would indicate that the foils could not 
adequately contain the radioactive material, in normal use 

•enVirbnments, for a period of about 5N years.  

The Americium 21 is present as an impurity alloyed with sol Id 
gold. The two metals are mixed as powders by N.R.D., with the 
Americium as a very small fraction of the mixture. The 
gold-Americium powder mixture is s intered to produce a sol id 
alloy in a bar form. This bar is then rol le,.d down to a thin 
sheet until the activity per unit area is consistent with the 
source that we use. The sheet Is then plated with a few micro 
inches of gold to insure that the Americium is contained. At 
. hi s po i nt the d i sks are punched out of the sheet wh i ch are 
then mounted in the A-11908B rivet holders.  

Test ing for so lubi l i ty of the fo i Is has [been performed for 
N.R.D. These tests include solubility tests in saliva, 

solubility tests in water at 5N degrees Celsius, and solubility 
test In MEK at 5N degrees Celsius. The results of all of these 

tests confirm no significant solubility of the Am241 in water
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or body fluids.  

Listed below is a description of the qual ity assurance program 
including materials, dimensions, activity, contamination, 
composition and containment as they pertainr to NI= Model A&&1 
foi I mounted in holder Al N08b. (Th i s i n formlati on quo t ed from 
NRD. ) 
A. Quality Assurance -- Materials 

1. Raw materials used in the manufacture of the 
radioactive foil NR.) Mode I A Qi'. are cert I if ied to meet 
specifications. The mater i al s involved are pure gold 
and si I ver, and of course [Lhe rad i oact I ye i sotope Am 
241. The precious metals are certified on their 
pur i ty. The Am241 is purchased from Un ion Car bide 
ORNL, and each shipment is certified by ORNL on 
radiopurity. No radioact ive impuri ties exist in the 
Am241 as suppI ied by ORNL. Checks are made at NRD on 
the alpha energy and the 59 KEV gamma peak.  

2. Brass stud, Studs are closely specified on purchase 
orders and checks against specif cation on receipt at 
NRD. Flatness, inside diameter, wall height, and 
hardness are the prime specifications checked.  

B. Dimensions 
Qual Ity assurance on this parameter of the NRD Model ANel 
(foil mounted in holder AltN8b) is done in a quite 
practical method. We have two parts, radioactive foil, and 
brass stud, each part is produced by different 
manufacturers and by different methods. The extremely 
close tolerances specified on each part virtually precludes 
assembly if the parts vary from the specifications. The 
foil disc is punched on a precision die set and the brass 
stud Is produced on a screw machine, and both operations 
are tolerated to the I imrits achievable. Random checks on 
foil discs are performed to evaluate tool l i fe, arid as 
stated in Item A, Number 2, dimens ional checks are made on 
incoming brass studs.  

C. Activity 
Whi le NRD does al I the standard radioactive determinat ions 
on% activity and these will be stated below, it should be 
noted that emission characteristics of the nuclear portion 
of this Ionization type smoke detector are the base of the 
operation. The dual chamber detector operates as balanced 
ion chambers with matched Ion currents. After careful 
prototyping with various contents (microcuries) and alpha 
energies (MeV) the producer together with the foil supplier 
set a specification. The most important specification of 
the detector manufacturer, is ion current, but because of 
the geometry of this detector the ion current must be 
produced by alphas of certain energy and of certain 
(content) intensity. Each detector manufactured is thus 
checked during function testing, to assure matched chambers 
and checked against smoke which does limit ion currents,
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that is too high a matched ion current causes insensitivity 
to smoke, alternatively too low a matched ion current 
causes an Increased sensitivity and a false alarm problem.  

NRD checks activity in several ways, and the quality 
assurance program is begun as production control. T The 
activity of the foil is calculated and specified to 
production as a specific activity which is based on the 
weight of the Am!W2 involved and overcoat thickness 
required. During production (rolling of linear foils) test 
punchings are made for verification against calculated 
values. These test punched discs are evaluated for content 
by means of gamma measurement based on the 59 KIEV gamma 
peak. The same test pieces are then evaluated in terms of' 
the alpha energy 1o confirm overcoat thickness. After 
determinations have been made on these two parameters, then 
final conformance to spec is checked on a sample lot for 
ion current. The NRD specif ications on finished source 
assemblies NRD specifications on finished source assemblies 
are content +/- 1M%, energy +/- 5% and ion current +/-- 15%.  

D. Contamlnat ion 
Contamination control begins with receipt of Am241 from 
ORNL, and through our complete production of the foils, but 
I wi II deal with f inal assurance on sources and sources 
assemblies. The foil is punched into discs, and these 
di scs are extens i vel y cleaned to remove any particulate 
material released from the punching operation. They are 
then batched and given an immnersion test, in a liquid which 
has been demonstrated to be effective in removal of surface 
radioactive deposits. No credi t is taken for the batch 
size, but rather a l imit of NN1 microcuries is set on any 
batch. The determination of leakage is made by aliquoting 
the test solution and alpha counting the evaporated sample.  
Batch sizes vary but are normal ly 1UN to 5M.. pieces. When 
this test has been completed, the fol I discs are placed in 
the brass holder, and the holder is crimped (clospd) 
against the ci rcumference of the disc. A further 
contamination " swipe test is performed 1NR% on mu It iple 
batches of the fini shed source assemblies. The test is 
simply a filter paper swipe over a mul t iple of 
approximately 1NO to 2(MN finished assemblies. The filter 
paper is assayed for alpha activity and ni.o credit is taken 
for batch size. The limit, again is .WN1 microcuries per 
wipe. A certification of this test accompanies each 
shipment, and it is certified rather Mhan the immersion 
test, because it is a f I na I test after a-l: mechari i cal 
operations at NRD have been completed.  

E. Composition 
I bel ieve compos It Ion has been adequatel y covered i nr the 
drawing A1MUb, and in A, B, and C of the above.
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F. Containment 
The foil disc is crimped into a brass holder and is 
contained as described in Drawing A1NIN. The crimping 
operat ion has been careful ly too led arid control led. It is 

important to maintain uniformity oii the crimp to assure 
containment and to provide the proper exposed area required 

to produce the specified i on cur renil . Each 1 fi i shed 

assembly is visual ly in.spected, and a final contamination 
check Is per formed on each f i na I as semb I y contami nat ion 

performed on each f irnal assembly contami nat ion (see Item 

D) . We have test ed the conta i nmeint of a mount ed f1o i I 

conformi nrg to the draw ing spec if i cat i on A1@8)b . The tes ;t 

was made to determine the holding strength of the crimped 
ho Ider. The test d(enmons I rated that a force greater than 
fi fTy pounds appl ied a gainst the reverse face of the fo i I 

disc would be requi red to d(i s lodge the d(i sc from it s 
crimped position.  

We bel Ieve that the containment integrity of the subject 
sealed sources provides a high degree of safety for 
personnel arid is consistent with the ALARA cri teria in 
leCFR2B.  

15.2 NORMAL CONDITIONS DOSE PROJECTION: 

Further to the evaluation of the personnel safety we developed 
a normal conditions dose project ion form the measured 
radiation levels of detectors. While the detector assembly 
area will be a restricted area the radiation levels to 
employees meet or exceed the cri teria established in 
1CFR20.15 for unrestricted areas.  

The maximum radiat ion level s f rom a s i ng I e un i t are: 

Contact N U 5 mR/hr 
5 cm II.N11 mIR/hr 

25 cm &.AN14 mR/hr 

Based on the above, it can be shown that the maximum exposure 
to one's hands when assembl irig the devices could not exceed V1! 
mR/year, based on the assumption that one holding the unit 1N•% 
of the working hours (4 hours per week for, 50 weeks per year).  
The whole body exposure resulting from work i ng arouni(d or 
I lving in the area of a single instal led uni t would be, less 
than 5 mR/year even assembli ing one single instal led uii -t wou 11d 
be less than 5 mR/year even assumirig one was located 3 feet 
from a single unit for 24 hours per day, every day of the 
year. Thi s is based on the radiat ion level at 25 cm (i1 U 
Inriches) be!ing .tN&5 mll/hr and the use of the inversr e square law 
to calculate t he rad i at i on l evelI a t 3 6 i nch es /1o be 4 
mRl?/ hr.
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We have also evaluated the exposure of individuals working 
around arrays of units being assenbled or stored. The 
radiation level at one foot from an unshielded point source of 
1 mCi of Am241 is 0.13 mR/hr. , based on the 6CE rule and 
confirmed to with I n 101% us ing the condenser R-meter. It 
requires more than a total of 2M units to contain a total of 

SlmCi of Am241. Due to the size and packaging of the 

detectors, the centerlines of the units will be 4 x 4 inches 

if stacked on their sides or at least 4 x 6 inches if stacked 

end to end. The 4 x 4 array produces the highest radiation 
level . The case where units are stacked behind other units 
results in less radiation due to increased shielding. The 
radiation level at three feet from the center poinit of 1M 

units stacked on s ide in 10 rows 10 high was calculated to be 
M.N98 mR/hr. Thli s calculation is very conservative as no 
shielding due to the hous.inggs was cons;idered.  

Taking the . 098 mR/hour figure and multi pI y i ng by 2&80 hours 
(a forty hour week times 52 weeks) one gets a total integrated 
exposure of M .02138 Rads. Using 1 Had = 1 Rem this is less 
than one half of the exposure al lowed in unrestricted areas 
per I0CFR12O1.l5 and N.4% of that allowed in 1=CF12N.1•1.  

Storage at the manufacturer's site wi I be under the 
supervision of a radiation safety officer who can insure that 
the storage area is away from the normal ly occupied areas 
and/or is adequately shielded. The case where the unri ts are 
shipped, but not immediately installed, represents the highest 
potential exposure because proper storage in a shielded and/or 
nonoccupied area is not as easi ly control led. If one assumes 
that the unii ts are held at one site in temporary storage for 
.three months and that storage is occupied for 10.% of the 
working week at a weigh ted distance of three feet from an 
array of 180 units, then one can calculate the exposure to 
this person to be 0 .5 mR. Even if the units remained for one 
year at the same site, the exposure would not be more than 2A 
mR (in actual fact, it would be somewhat lower s ince .the 
effect of the shieldiring due to the uni t itself has been 
neglected in the above calculations).  

Our analysis of the projected radiation dose received by 
individuals who clean the smoke detector i n accordance wi th 
.our procedures would riot exceed that projected dosage which 
would be received by an individual installing the device. it 
should be noted that during the cleaning procedure the person 
doing the cleaning is holding the detector in his hand for a 
relatively smiall proportion of the time. Consequently, do not 
feel that an individual cleaning the detector would receive an 
exposure to the hands greater than 1.8 mR/hour.  

The organ dose, listed in Table 32.28 is unlikely to be 
exceeded during normal hand I i ng as a res u It of the irect 
radiation associated with this unit.
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Significant increase in the radiat ion levels result Ing from 
reduction in shielding is unlikely. This is based on the fact 
that radiation level measurements made on a bare foil are less 
than a factor of two times higher than the radiat ion levels 
used to calculate the time required to receive 5 mRem to the 
whole body of 75 mRem to the hands.  

In order to exceed the limits set by column 2 of Table 32.28, 
one must Increase the exposure times by 1MM. This requires a 
whole body exposure of 25,199 hours (over 2.5 years) at 25 
centimeters, or holding a unit for 15N,.)N. hours (more than 17 
years). The exposure time requirements ensure that exposures 
in excess of Column 2 will not result from the direct 
radiation associated with the unit.  

In evaluation of the dose commitment resulting from the intake 
of radioactive material by ingestion, use was made of the ICRP 
Committee II Report on permissible dose for internal 
radiation. The critical organ is the bone and the ingestion 
of one microcurie will result in a (Jose commitment of &.83& 
Rem.  

Personnel handling the units would be the group most likely to 
ingest the material. Under normal conditions, the 
contamination on the surface of a unit will riot exceed 3ON 
d/m, as each unit must be checked and meet this criteria prior 
to shipment. The maximum exposure under normal handling of a 
s irngle unit would not exceed ingesting all of the maximum 
allowable contamination on the surface of a unit. This amount 
of activity (3NO d/m) would result in a dose commitment of 
less than 1.12 mIem.  

One must also consider that a unit may be opened up and the 
.foil itself handled. The foils are sealed to the extent that 
a swipe test will not produce more than U..N5 microcuries. If 
all of this activity were ingested, it would result in a dose 
commitment of 4 milem to the bone. Another possibility .of 
exposure could result from disposal of the unit. The fo i 
prototype tests' included temperatures up to 600 ( degrees 
Celsius, impact tests and high pressure lest. These tests 
would-compare a placement of the unit in a fire, dropping the 
unit and crushing the unit. In all foil tests, the results 
,indicate no significant release of contamination.  

In order to exceed Column I of Table 32.28, one must ingest 
&.&18 microcuries of Am241. This would require ingestion of 

:.the amount of the maximum transferable activity present on 
over 36 units at time of shipment, or more than three times 
the allowable transferable-activity on any single foil. It is 
extremely unlikely that either could happen.  

In order .to exceed Column II, one must ingest nearly two 
microcurles of Am 241. This requires ingestion of four times 
of the activity present in a foil, therefore being impossible.

4 _..:
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The remaining possibility of personnel exposure is from 
airborne activity. Inhalation of one microcurie would result 

in a lung dose commi Iment of 63 Rem if activity is insoluble, 
or a bone dose commitment of 208 5 1?em if air act Ivi ty is 

soluble. The normal use, storage, distribution and disposal, 

there is no reason to expect air activity.  

15.3 ABNORMAL CONDITIONS DOSE PROJECTIONS 

The most likely possibility of releasing Am241 to become 

airborne would be as a result of a i re or explosion. In 

N.R.D.'s impact and high tempe rature tests of the foils less 

than 0.001% of the act ivi Ty was released. In the O.R.N.L.  

tests, the average loss of activity for Am2'1 was N.31% when 

the foils were subjected to an elevated temperature test 

according to the tiime-temperature curve of the Underwriter's 
Laboratory 1 hour fire test. In order to exceed Column III, 
one must inhale -B.N7 uCi of a soluble form of Am 241. This 

is much more than the total loss from a single foil during the 

N.R.D. tests and represents nearly half the activity lost from 

a foil exposed to a 1 hour fire test. The probability of 

anyone Inhaling this much Am241 is negligible since during a 

fire or explosion any activity released would be greatly 

diluted as a result of the air current set up by a fire or 

explosion. Also, during a fire, access to an area is limited 

and respiratory devices usually required because of smoke, 

lack of oxygen and heat.  

The r6maining possibilities to be considered is the case where 

the unit is damaged due to an accident such as an explosion 

and/or fire. As pointed out in our original application, 
N.R.D. performed both impact and high temperature tests of the 
foils and less than 0.LN1% of the activity was released.  

.Fo Ils simi Iar to those to be used in these smoke detectors 
were tested by O.R.N.L. (ORNL-TM--2684 "'Containment Initegri ty 
of Ra 226 and Am 241 Froi Is Emp loyed in Smoke Detectors) and 
the average loss of activity from the foil for the Am241 .was 

0.31% when the folIs were subjected to an elevated--temperature 
test according to the t ime-temperature curve of the 
Underwriter's Laboratories 1 hour fire test. While 0.31% of 
the activity escaped from the fol I in this 
elevated-temperature test, only N.002% of the activity was 

actually airborne; the remaining activity hayring deposited in 
the proximity of the foils being tested.  

The ICRP Committee II Report on Permissible Dose for Internal 
Radiation was used to obtain assumption, constants and 
formulas to calculate the annual dose and life-time dose 
commitment due to either ingestion or inhalation of Am 241.  

In the case of ingestion, the criti i:al organi is the "bone" 
and, In the case of inhalation, the critical organ is the lung 

for insoluble material and the bone for soluble material. The 

constants used to determine the dose commitment in each case 
were as follows:
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Bone .un.  

Physical half-life 1.7 x 1 Nx5 1dTxl1 ex5 d 
Biological 

half-life 2 x l;ex4 d 120) d 
Effective half-life 1.8 x 10ex4 d 120 d 
Fraction reaching organ 2.5 x 1&ex-5 .125 (inhalation) 

(ingestion) 
.0•63 (inhalation, soluble) 

Mass of organ 7 x l.ex3 g 1 x 1(.ex3 
Effective energy 57 MeV 57 MeV 

By the use of the formulas presented in ICRP Committee II 
Report, one can calculate that the ingestion of 1 uCi of Am 
241 will result in an exposure of 0.021 ( during the first year 
and fifty year dose commitment of 0.3[3.  

The inhalation of 1.0 uCi of insoluble Am241 results in an 
exposure of the lungs of 551R during the first year and a fifty 
year dose commitment of 63R. The inhalation of 1..0 uCi of 
soluble Am241 results in a dose to the bone of 4711 the first 
and a fifty year dose commitment of 2!0851R .  

The case where the most Am241 escapes the containment of the 
foil is the fire. In this case, an average of 0.31% of the 
acttivity (1.A uCi) present. in a unit escapes from the foil.  
This is a total of 3.1 x 1l ex3 uCi. If all of this activity 
were ingested by one person, it would only result in a fifty 
year dose commitment of 1.2 mRem.  

The amount of activity that become airborne is (N.002% of 1A.!: 
uCi ) 2.0 x 1lex5 uCi , based on the OIRNL elevated-temperature 
tests and only half this much based on NRD foi I tests. While 
the Am241 present in the foil is very non-soluble, one cannot 
conclude that it w i I I remain in thi s chemi .cal form during a 
fire. Since the soluble form results in the worst dpse 
commitment, it has been assumed that all -the activity that 
become airborne is of respirable size and in a chemical form 
that is soluble in body fluids. Since the smoke detectors are 
seldom placed within ten feet on a side (3 x .1 ex7 cc).  

.The elevated-temperature test reached a temperature of 925 
degrees Celsius in the ORNL test and 600 degrees Celsius in 
the NRD test. It is not possible for a person to be exposed 
at these temperatures unless special protective equipment 

Sncl.uding suppl ie(:d ai r systems are avai lab le, however, 
Ignoring the requirements for sel f-contained air system anrd 
ignoring any dilution of the air in the 1Q foot cube, one can 
calculate that if one were exposed for a fifteen minute period 
and breathed the air without any cleaning system at a rate of 
8 x 1&ex5 cc/hour ( fou r times average rate over 24 hour 
period), then one would inhale:
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(2 x l1@exR5)L (1.0 uCi) (.25hour) (8 x ltex5 cc/hr) = 

3 x 1.ex7 cc 

-1.3 x 1lex-7 uCi 

The inhalation of 1.3 x 1TNex-7 uCi of soluble Am241 re sults in 
*.a fifty year dose commi tmernt of 12.7 x 1&ex-4 Rem.  

Since 2.085 x 1lex3 x 1.3 x li1ex-7 := 2.71 x 'lex--4.  

EVALUATION OF LYMPH EXPOSURIE 

The inhalation of 1 uCi of Am241 has been considered for the 
case of an aerodynamic mass median diameter 19•.2 u. In thii s 
case (per newer ICRP lung model; Health Physics Vol 12, pp.  
173 through 207), 4N% of the material i i nha led depos i ts in the 
pu Imonary area. F ifteen percent of Ithi s wi I 1 be el 1iminated 

via the I ymphat ic clearance arnd or Ihis 6% (15 x 4 0 ) 9 N% 
(5.4% of that inhaled) will be retained in the lymph nodes.  

Based on 51.1 CE where 

C = A•54 uCi 
E = 57 MeV effective 
M = 7Q& gm 

One calculates the dai ly exposure rate to be N.22 Rem/day.  

The previous I i cerise app I I cation corntai ne(d the assumption 
leading to a maximum inhalation of 1.1 x i&ex-6. This res ults 
in a daily exposure rate to the lymph system of N .22 x 1.1 x 
1lex-6 = 2.4 x lex-7 Rem/day, or an annual exposure of 0.09 

.mRfem. The fifty year (Jose commitment would be 4.5 torero.  

A. The constants listed are: 

[3ONE 
Physical half-life 1.7 x 1Nex5 d 
Biological half-life 2 x "1(.)ex4 d 
Effective half--life 1.8 x l!hex4 d 
Frac t i on reach i nrg organ' 2.5 x 1lex-5 

(ingest I-on) 
- 63 ( i n a I al t ion, 

s o u b I e ) 
Mass of organ " x 1 Uex3 g 
Effective energy 57 MeV 

The biological hal f-I ife, effect ive half life and the 
effectIve energy are as fol lows: 

Biological half--I ife 7.3 x lTex4 d 
Effective half-Ilife 5.1 x 1.ex4 d 
Effective energy 283 MeV
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Dose Commitment based on Inhalation of Soluble Am241: 

1. Critical organ is the borne 
2. Effective energy iE (RBEh)nn= 283 MeV 

3. Fraction reaching organ by inhalation 0.163 

4. Effective half-life 5.1 x lex4 d 

5. Effective mass of organ 7 x 1&ex3 grams 

6.. Effective radius of organ 5 cm 
7. Fraction in organ of that in total body f2 = .71 

NOTE: The effect iye energy includes a value of n=5 as 

recommended to make allowances for greater diamage 

caused by certain radio-nucl ides relative to F!a 

226.  

Calculations: 

One can use the formula 51 .1 CE to cal cu late 

Rads per day where: 

C = activity present in critical organ (uCi) 
E = energy in MeV per disintegration 
M = mass .of critical organ in grams 

This formula is derived from: 

To calcu late Rem per day, replace E with E(RE131)n. Us irig 

this formula, one calculates the daily dose resulting from 

the inhalation of 1 uCi of soluble Am 241 as follows: 

1. Activity reaching bone is .1963 uCi 
2. E (RBE)n = 383 
3. M=7 x l&ex3 gin 

R n/day 51_1._.(_.63J (28ef. = 1.3x10ex-l Re m/day 
7 x l0ex3 

Due to the extremely long effective half-I ife, one can 

neg I ect decay and clearance during t he first year 

resul ting in the exposure during the first year of 365 x 

1.3 x 1ex-1=47 Rem. The 50 year dose commitment is 2085 
Rem (based on effective half-life of 5.1 x 1ex4 d).  

I NGEST ION 

The possibility of Am241 be irig ingested has been 

considered for personnel routinely handling the units 

(Installing and/or cleaning units). In the case of 

routine handling and/or cleaning of The units, it has been 

assumed that an individual would not ingest more than 3M 

dpm of Am241. This assumption is based on the fact that

1 9 1
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300 dpm is the max imum amount of smearab I e ( removab I e) 
surface conrtaminiat ion al I owab Ie on any s irigl e unit at the 
t i meeof shipment.  

Si nrce prototype test i rig of fo I 1s and completed un its 
(including drop test s and Alconox cleaning) indicate.s 
excel lent contain rment of the Am241, it is assumed that 
during rout tine hand I i rig (ins ta I I i rig and/or cl ean i rig) the 
unit's surface contami nat i on wi I I not exceed the 30N dp.m.  

Nornma I hand I i ng of a contaIIi na ted( object rou i tine I y on I y 
transfers several percent of the "'siiiea tab I e" contami nat i on 
from the obtj ect to one' s hIa nd s. The amount of 
contami nat i on actual I y i nges ted depends o11 ma1 ny fac.c I ors 
including personal hygiene, however, it is very u nl ike I y 
that one will ingest more than as as l fI ract ion of the 
contaminat ion present on the surface of a unit.  

The poss b i I i Ity of ingest ion has al so been considered when 
a unit is physical ly opened (suGh as fo- field repai rs), 
disposed of (such as coim pfact ion) or if the unit is 
involved in a f ire. The foi I- tests have inc lu ded impacI 
high temperature arnd inimmers i on . Prototype test i nrg has 
inclulded smearing foils after rout inely installed, after 
drop tests on the units, arn(d after Alconox cleaning. In 
all of these test, the amount of activity released has not 
exceeded NA01%. In all O.R.N.L. tests, the average loss 
of activity for Am241 foil was 0.31% when foi Is average 
loss of activity for Am241 foil was 0.31% when foils were 
subjected to an elevated temperat Lire test according to the 
time-temperature curve of the Underwriter's Laboratory one 
hour fire test.  

If oine assumes a plersonI wouL Id open a unit after a fire arid 
that al I the uncorntained act i vi ty w a s ti I I on the nLii t's 
surface, the amount of avai lab Ie act ivi ty is (N . 0N31 ) (1 .w 
i microcuries) or 3.1 x 1Q3x.-.3 microcuries. Of the 3.1 x 
l~ex-3 uCi avai labie, it has been assumIIe(Jd Ihiat 10% is 
transferred :to the hands arnd ingested (this is anr 
extremely conservative estimate).  

The bone is the cI- it ical or-an fo- ingested Am241 . The 
constants used to calculate the exposure .pre as fol lows: 

Effective Energy 283 MeV 
Mass of Organ 7 x 1-ex3 gcii 
Fract i on Reach i ng Organ 2. !5 x 1 Nex--5 

Using the formula 51.1C E(effectIve = R ems/day 
M 

Where C is (3.1 x T10ex-4 uCi)(2.Six1l&ex--5)-7.75 x heex-9 
E is 283 MeV (effective) 
M is 7 x 1(0ex3 gm

. 0 ,
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One calculates the dal ly exposure resulting from the 
ingestIon of 3.1 x 1ex-4 uCi of Am241 to be: 1.4 x 11ex-8 
Rem/day or 5.1 x ltex-6-Rem/yr.  

Allowing for the effective half life of 5.1 x lex4 days, 
this results in a 5N year dose commitment of 2.3 x 1lex-4 
Rem or 1.23 mRem.  

Radiation Exposure Resulting From A Fire 

A. In Firetek's letter dated January 17, 1985, the 
assumptions leading up to the inhalation of 1.1 x 
10ex-6 uCi of Am 241 are plresented. These assumptions 
are based on installed units. In an additional letter 
from F1 retek (dated February 19, 1975), it is shown 
that the 5t year dose commitment to t h e I ymph 
(critical organ) is 4.5 mRem.  

B. In the case of installed units, one has a large 
dilution factor due to the spacing between individual 
units . The remaining case i s a f i re in a warehouse 
containing ism stored units. The following 
assumptions have been made: 

1. Warehouse size 2H feet high, 4& feet wide by 50 
feet (11.2 x 1N.2 cubic meters).  

2. Once a fire reaches a hot enough temperature to 
result in significant reI lease of activity, one 
must conclude a person will not remain in the area 
without protective devices including supplied air 
systems.  

3. The amourn t of act ivit y that becomes a i rborne is 
0.0e2% of the amount of act ivi ty present. (Th is 

is based on the O.R.N.L. test and is a factor of 2 
greater than NRD foil testing indicates) 

4. The released activity is dispersed throughout the 
warehouse structure within 10 minutes and is 
further diluted by a factor of 5 within these same 
1M minutes due to the air currents caused by the 
fire.  

"5. Personnel without supplied air enter the warehouse 
structure for 5 minutes (to make phone call to 
report fire, retrieve an item., or deactivate 
power, etc.). The area of the warehouse entered 
obviously cannot be in the actual fi re area, as 
this would be fatal wi thout heat res i stant and/or 
supplied air devices. The airborne resistant 
and/or supplied air devices. The airborne 
activity in the area reentered is calculated as 
follows: 

activity released=2 x 1iex-5 x 1. uCi x 1&0 units 
-=2.N x 1lex-3 uCi 

Dilution volume =11.2x lNex2 cubic meter x .1(air current dilution) 
or 1.12x 1Nex2 cubic/meter effective 1.12x 1&exlcc
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airborne activity at point of entry is: 

2.10 x lex-3 uCi = 1.8 x lNex-13 uCi/cc 
1.2 x 1iex1N cc 

6. Breathing rate during such a reentry is assumed to 
bLe 1.3 x l0ex4 cc/min (4 times 24 average 
breathing rate).  

7. Activity inhaled is 1.3 x 10ex4 ce/min x 5 min x 
1.5 x 1 Nex-2 uC/cc or 9.75 x 1Nex-8 uCi.  

8. Dose commitment 1.1 x lNex-6 uCi (see above) 
inhaled Am24t only results in 4.5 mflem dose 
commitment over a 50 year period. Thus , 9.75 x 
lNex-8 uCi inhaled will only result in a 50 year 
dose com iitment of 0.39 mRem.  

15.4 WORK RULES: 

Inasmuch as the potential for exposure of an employee can be 
minimized by forbidding any direct physical contact with the 
sealed sources the applicant has adopted the following work 
rules.
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Work Rules 

1. At no time shall any employee handle a source with his/her bare 

hands. Tweezers, speci f ical I y reserved for hand I irng sources are 

to be used.  

2. Should an accident occur anrd an assembly person touch a source 

he/she must report the ici (dent to hi s/her supervisor an(d 

immediately wash his/her hands with hot soa.ipy water. Hi s/her 

hands will then be surveyed for any contamination.  

3. Only tools specifically designated for use with the Americium 
sources are to be present at work.  

4. Any Americium source which appears to be, damaged immediately.  
Shou Ild such a source b.)e discovered swipe tests of the worlk 
surfaces and tooIs whicl may have come ii contact w i Ih the 
source will be performed to deterrine t he presence of any 
removable activity.  

5. Removable activity shal I mean 1 N count s above bac k g round on 

the SAC-4, using the Alpha window probe.  

6. Any loss or suspicion of loss of a source must be report to the 
RSO immediately. Work will be suspended while a diligent search 
Is conducted, until the source is found or it is determined that 
the suspicion of a loss was not justified.  

7. Subsequent to working in the production area al I employees m.ust 
thoroughly wash with hot soapy water, especial ly prior to 
eating. This includes brief interrupt ions for coffee breaks or 
lunch.  

8. During the first week of each month the al plha sc inti I lat ion 
counter andI the survey meter wi I I bo cal ibrated. The work 
surfaces and pro duct ion tool ing will be swipe tes ted for 
removable act Ivi ty. A memorandumin documenting t li e resut Its of 
these tests will be issued to the CEO.  

Fai lure to complIy with these work rules wi I I b e deemed as necessary 
and suff i ci ernt grounds for pun iIi ve actio io i nc I ud i ng permanent 
dismissal of the offending employee.  

(employee signature) d(at e)

(employee name)
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The Intent of these work rules is to obviate any direct physical 
contact with the Am241 containing foil sources by employees. This 
reduces the I lkel ihood of accidental ingest ion of activity from a 
leaking source.  

In addit ion, each employee is warned of the potential risk 
associ-ated with handling Am24 1 sources. The warnring is set forth on 
the following page.
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NRC EMPLOYEE WARNING 

The manufacture of ion izat ion type smoke detectors involves the use 

of small quantities of Americium 241, a radioactive element similar 
to Uranium. The Americium 241 that is used here is used in sealed 
sources which are specifically designed for use in smoke detectors.  
These *sources are manufactured under a I icence issued by the USNRC 
as is our operation utilizing these sources.  

The Americium sealed sources that we use are Alpha emitters. Alpha 
radiation travels approximately one inch in air. This is little if 
any practical risk In associated with being in the same room as the 
sources. As s long as the integrity of the source has not been 
compromised there is no danger associated with being involved in the 
manufacturing process. However, if the Americium is ingested 
(eaten), either as a whole source or as act ivi ty which has leaked 
out of a damaged source, and incorporated into body tissues it can 

cause serious heal th problems, including increased ri s of certain 
cancers. Under those conditions the Americium 241 source material 
Is in intimate contact wi th body tissues and the emitted alpha 
particles will damage the cells in those tissues.  

Therefore: 
*Do riot touch any manufacturing work surfaces, tools or detector 

components unti I you have been thoroughly briefed on the work rules 
that pertain to this facility, 
*Do not eat any object that has been in i the production portion of 
this building, 
*You must wash thoroughly with hot water and soap after your visit 

and prior to eating anything, 
*If you suspect that you may have come in contact with any source 

material we have survey equipment here to determine whether there is 
any activity present on your body.



"Page Twenty Five 

15.5 ASSEMBLY PROCESS: 

The packaging in which the sources are shipping will be 
surveyed for activity and swipe tested for removable activity 
as the shipment is unpackaged. If removable activity in 

excess of le counts per minute is discovered on any of the 

spackaging the vendor will be immedi ately notified that the 

shipment is being rejected due to uncontai ned act ivi ty in the 

packaging materials. It wi I I then be returned to NRD per 

their shipping instructions.  

Only after al I of the packaging has been tested for removable 

activity will the sources be deemed received and placed in the 
special, sequestered inventory location, A.  

Only those sources that are to be u sed that day wi I 1 be 
removed from the secure inventory. The quantity of sources 

placed Into production wi I I be recorded by the production 
manager. All sources shall be accounted for on a daily basis 
to assure that none are I ost . Any sources that even appear 
damaged shall be returned to the vendor for credit.  

The Am241 sealed sources are staked on to the smoke detector 
chamber with a hand operated arbor press. The sources can be 
easily manipulated with tweezers. Consequently, there is 
little incent lve to touch the source with one's hands. A 
swipe will be Performed on each source in groups of ten 
sources per swipe. A count of le counts per minute above 
background is the pass/fail criterion. If the swipe (which is 
the sum of the removable activity of 1& sources) shows more 

than 101 cpm all of the sources in that group will be 
individually swipe tested to determine which is the leaking 
source. We should note that in all of the sources that 
.Firetek processed none were ever found to be leaking.  

Each mornth the tooling that is used in the arbor press and all 
assembly tables will be swipe tested for removable activily.  
If removable activity is found in excess of 100 cpm the 
tooling will be cleaned and the sources which had been most 
recently staked will be checked again for removable activity.  

Subsequent to final assembly the detectors will be swipe 
tested for removable activity pr i or to -packaging. The 
procedure will be to use a single swipe paper and swipe all of 
the detectors in a batch (usually 5@ uni ts) and perform a 
single count on the swipe paper. The pass/fail criteria shall 
be 101 cpm over background. If the count is higher than UNl 
cpm over background then each detector wi I I be iridividually 
swipe tested for removable activity. That detector wh i cli 
yields the high removable activity will be disassembled and 
the sources will be returned to the vendor.
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15.6 SUMMARY 

It is the 
low quant 
excel lent 
the operat 

.procedures 
operat i on 
return for

opinion of the applicant that with the relatively 
ities of Americium present in the sources, the 
record of activity containment of the NRD sources, 
ional history at Firelek and the radiation safety 

established by the appl icant for its assembly 
that personnel moni toring offers little if any 
the expenditure of funds neces sary to implement it.

However, as a new liicensee we will be purchasing a quarterly 
f i Inm badge personne I mon i tori ng program from Landauer as soon 
as we are licensed so we can verify that none of our personnel 
have been exposed to unacceptable amount of radiati(on.

In addition, we wi I I conduct monthly checks of 
in the form of swipe tests of the assembly 
tooling. We will also conduct monthly rad 
courses to remind our staff of the work rules, d 
safety and any other radiation related topics.

our facility, 
stations and 

iation safety 
iscuss general

The appl icant submits that the manufacturing p r p -an out I i nres 
herein fulfills the ALARA criteria of 1MCF112N.
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17. The resumes for Mr. Lussier and Mr. Chol in fol low as sections 

17.1 arid 17.2 respectively.  

It shoulI d be noted that Mr. Cho I in has been a member of the 

Firetek engineerinrg and maanufacturring staff since 1982. He has 

been i invo I ved irn a very i nit imate marnner i rn every as p e:ct of 

radiation safety regarding the I-iretek product I ines that we 

wish to produce. Mr. Chol in also look a nuclear engineering 

course in college.



Lawrence D. Lussier 
17 Molleur View Drive 
Beacon Falls, CT. 06403

Date of Birth: May 16, 1950 
Phone: 881-1123

RESUME

FAMILY

EDUCATION

* 1976-1982 

* 1968-1972

MILITARY EXPERIENCE

. 1972-1975

WORK EXPERIENCE

* 1987-present 

* 1986-1987

0

4

Married in 1980 to Colleen J. Harrington. Colleen is employed as 
hospital care co-ordinator for Urological Associates of Bridgeport 
where she has worked since 1978. Colleen is a registered Medical 
Radiographer (R.T.) and is a member of the Beacon Falls Junior 
Woman's Club and the Friends of Beacon Falls Library. We have 
two children, Rebecca Marie, age 6, and Douglas Patrick, age 3.  

Both were born on April 24. Rebecca will be entering first grade 
at Laurel Ledge School in September. Douglas will be attending 
nursery school at United Day School. We are members of St.  
Michael's parish.  

Marist College, Poughkeepsie, New York, MBA Accounting/ 
Finance Degree 3.82 GPA 

Rensselaer Polytechnic Institute, Troy, New York, B.S.  
Management, 2 years background Electrical/ Mechanical 
Engineering 

Fire Control Technician, USS McCandless DE1084 
Norfolk, Virginia. Attained rank of second class petty officer.  

President of Combined Technical Services, Inc.  
This firm is active in the design, engineering, sales, installation 
and servicing of specialized fire protection systems Full time firm 
since Sept. 1987 to present. Firm was incorporated in December 
1984. Members of Fire Suppression Systems Association since 
1988, member of NFPA since 1989, member of American Fire 
Sprinkler Association since 1990. Liason Committee Chairman 
for the FSSA since Jan. 1990.  

Vice President Rael Fire Systems, Inc., Lynbrook, NY 

Responsible for design, engineering , sales and servicing of halon 
1301 fire suppression systems.



* 1983-1991 

. 1981-1986 

. 1975-1981

Police Officer-Beacor Falls Police Department. Completed state 

mandated Police Officer training May 1989. Graduated 1st in a 
class of 80. Responsible for all scheduling, private duty and file 
maintenance.  

Manager of Engineered Systems Division for Watchguard Inc. and 

National Guardian Corporation (acquired Watchguard in June of 
1983) 

Manager of Application Engineering for Simplex Time Recorder 

out of Poughkeepsie, New York branch (1975-1977), Bridgeport, 
CT, (1977-1980), Hartford, CT regional office (1980-1981)

ASSOCIATION AFFILIATIONS 

* Fire Suppression Systems Association (FSSA) 

"* Charter member in 1982 with Watchguard, Inc.  

" Member from 1988 to present with Combined Technical Services, Inc. I am an 

active member in this organization and am the Chairman of the Liason 

Committee.  

* National Fire Protection Association (NFPA) 

E Member since 1988 

* American Fire Sprinkler Association (AFSA) 

a Member since 1990 

* Society of Fire Protection Engineers (SFPE) 

* Chapter member of Hartford/ Springfield chapter and have applied for associate 

membership.  

- License pending for master fire protection in New York City 

PERSONAL INTERESTS 

"* Knights of Columbus 

a Member since 1975 

"* American Legion 

a Member since 1990



..Jeffrey . Cholin 
J6 Park Drive 

-.,Chappaqun, Now York 10514 
flome:ý 914-238-8464 

EXPERIENCE:,* 
* Firetek Corp., Hawthorne, N.J.-- Manufacturer of high 

performance fire detection and control equipment.  
* Positions: 

11/88 to present: Vice President Manufacturing and Engineering 
Departments. Retained all previous duties plus training and 
supervision of new purchasing agents and production managers 
3/87 to 11/88: Vice President Engineering Department. Responsible 
for keeping projects on time, and on budget. Responsible for the 
department budget, policing the corporate quality assurance program 
and engineering policies.  
1/87 to 3/87: Senior Engineer. Responsible for the quality assurance 
program, improved documentation, standards for new products, 

* technical seminars. Provide technical support for Marketing, and 
Purchasing and trained the new Production Manager.  
.9/86 to 1/87: Production Manager. Responsible for 22 production 
workers and technicians. Conceived and established a computerized 
order'decomposition system to organize production priorities.  

* Created assembly and testing procedures for the product line where 
there were none before. Reduced inventory by nearly l0%.  
.1/86 to 9/86: Project Engineer. Managed the F(t)10 project, a large 
*modular control panel to provide fire protection. Provided technical 
support to production and our customers, presented technical 

* seminars.  
* 3/84 to 1/86: Staff Engineer. Major participant in several of the 
* company's important research and design projects.  

F-'(t)1O project 
- 160 . resubmission 
.4400'project 
Navsea Project 

*7/82 to 3/84: Junior Engineer. Performed traditional tasks of a 
Junior engineer including drafting, experiments, constructing, 
trouble-shooting and evaluating prototypes. Also responsible for the 

* *implementation of a computerized inventory control system purchased 
from the ADP corporation. Responsible for generating and organizing 
all the bills of materials, reorganizing the part numbers, acted as 
liaison between Firetek and ADP, including training in house staff 

* and resolving several functional problems.  

PERSONAL: 
"Age:. 30 
Si~ngle 

EDUCATION: 
Dýz7 ucknell'University 
- SE 1982 

References Furnished upon Request
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(B) 
Distribution License 

The app I i cant request a license to distribute the subject smoke 

detectors identified as the Model 2160, the Model 2180 and the Model 

2280 (formerly the Firetek Model 303-216N, 313-2180 arid 312-2280, 

respectively) per 1N3 CFR 32, free of further regulatory control.  

1. Radiation Safety Analysis 

The constructional integrity of the Advance:d Vetection Tech/nologies 

Model 21610, 21813 and 2280 Ionization Smoke Detectors was evaluated 

by the U.S.N.R.C. for the Ftf/ETf " Corporation as part of the 

licensing process for license 29-15775--3 and 29-.15775-032E. Advanced 

Detection Technologies has purchased the patent, design, 

engineering, inventory and manufacturing 1too ing for this product 

and will be manufacturing these products, unchanged. The applicant 

therefore does nrot deem a second constructional integrity and 

radiation safety evaluation by the U.S.N.R.C. as necessary.  

The Model 21603 detector uses a chamber geometry which as been 

evaluated by the USNRC and found to provide acceptable containrment.  

The Am241 source is contained in the NRD) a-1l1N18-13 rivet holder.  

This assembly is staked into the chamber endplate as shown in 

applicants drawing #782-5&1&2, Exhibit 3. The endplate is riveted to 

a chamber wall thereby forming a deep cup. Both the, chamber 

endplate and the chamber wall are fabricated from SAE 303313 

stainless steel. The completed chamber is then riveted onto the 

detector circuit board which is an FR4 epoxy/glass laminate.  

Consequently the Am241 containing source is completely enclosed in 

stainless steel and fiber glass. See drawing 5203-14019, Exhibit 6 

and 52QN-1414, Exhibit 7.  

The circuit board/chambers subassembly is then mounted in a detector 

"base" which Is molded of a melamine, ther-moset resin. An aluminum 

shell is then placed over the circuit board/chamber assembly and 
secueied with Allen Screws and a proprietary binding washer. This 

assembly, shown In drawing #52151-14619, Exhibit 6, provides a second 
layer of containment which wi 11 withstand both normal and abnormal 
conditions without a reasonable likelihood of loss of source 
containment.  

The Models 21813 and 228N3 detectors use the exact sa~pie chamber design 
as that in the 216N3. TThe source rivet is staked to the same 

endplate. The endplate is then riveted to the circuit board which 

Is also made of FR4 epoxy/fiberglass laminate. While the electronic 

clrcu.jtry on the circuit board Is di fferent, the method of source 
•containment in the Model 21813 and 2281 detectors is the same as its 
predecessor, the Model 216N3.  

The circuit board/chambers subassembly Is inserted into a detector 

base which is molded of a Noryl-3016] thermoplastic resin, a UL 

recognized material. The base design is significantly different

-

N
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from the base used for the 2160 in that it is far less expensive to 

manufacture and provides for a superior mechanical connection 
between the detector and the socket into which it plugs.  

Once the ci rcui t board/chambers subassembly is riveted I n to the 

detector base a Noryl-3t0t0 thermopltastic shtell is placed over the 

chambers and snapped onto the detector base. hiis is shown in 

drawing #521-1414, Exhibit 7. This completes the second layer of 

containment of the Am241 containing sources. -The snap fit between 
the detector shell and base is l designed so that one must use a 

special tool to simultaneously release the three (3) locking tabs in 
order to remove the shell. This lool must be able to simultaneously 
apply approximately 15 lbs. of force at three (3) separate locations 
around the perimeter of 1he detector to force the shel I to assume a 

roughly triangular shape, thus releasing the engagement of the 
locking tabs.  

I1n al I three detector des irgns one must use either a special or 

uncommon tool to remove the outer shell of the detector. In most 

cases the disassembly requires destructive Force. Even if an 

unauthorized person were to be successful in removing the detector 
shell, he would then have to use some form of cutting tool, capable 
of cutting sheet stainless steel or steel rivets, to gain access 1o 
the Am241 containing source. Then such a person would have to 
intentionally breach the containment integrity of the NRD sealed 
source. This Is not a series of event, that is apt to occur by 
accident.  

Additionally, all detectors are designed to be wired into a 
supervised system. The removal of a detector causes a trouble 
signal to sound at the host control panel.  

The radiation safety analysis in the material offered in support of 
the application for possession shows that the exposure to persons 
working in close proximity to large quantities of detectors is below 
that which would .require restricted access (although access will be 
restfricted as a matter of policy). Under normaal circumstances these 
detectors are instal led on the cci I ings of data centers which :re 
sparsely occupied. The radiation dose that personnel could 
accumulate due to the presence of installed detectors is well below 
one's abi 1ity to measure, well below that of a person worktirng on 
detectors and does not constitute a realistic risk factor.  

In the materials provided In support of the application for a 
LIcence to Possess radioactive materials abnormal conrdi t ions dose 
project ions were also considered. These abnormal condi t ions are 
.also germape to the consideration of the likelihood and severity of 
exposure from installed detectors. While it should not be necessary 
to repeat the analysis here, it can be noted that even under 
abnormal conditions the benefit of the smoke detector far out weighs 
the risk of radiation exposure.
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2. Notice to Purchasers 

These three (3) smoke detectors are designed. to be part of a 

supervised sys teem wh i ch" is comprised of many detector s. The 

overwhelming majority of the applicatiorns will IIbe in data processing 

environments, switch 'gear and industrial control environments, etc.  

These devices are not intended for domestic application nor are they 

operable with a built in battery, they must be wired into a system.  

Consequent ly, the purchaser and the ult I miate end user can be 

considered a knowledgeable irndividclual with a techni cal background.  

The detector labels are shown i n drawirng #I831-10,12, Exhibit 8 for 

the 2160, 0831-1Mf36, EIxhibi t 13 for the 21i8) and #831-1037, Exhibit 

13 for the 228H. It is I ocated on the enrd of the detector wh i clh 

plugs into the receptacle (socket) as shown. Th i s label compi ies 

with the requ i rement of the (germane IJSNIC, UL anrd FM r-equLI i remernt s.  

The detector is shipped with an informalion bul letin which is 

controlled with part #782--216N, #782-2•8• arid #782-228N. This 

bulletin is packaged with each detector per the requirements of UL 

and FM. A copy of this bulletin is attached to this application, 

Exhibit 

Because these detectors are sold to companies that are specialty 

construct ion contractors the point of sale package is not part of 

the product advert ising. In addi t iton, these detectors are usual ly 

sold in bulk quant it I ies, in a common cardboard carton.  

Consequently, in order to satisfy the intent of 10 CFR 32 the 

appl leant w I I use simi lar packaging to that of F/- Ei-ý'ErEK. We will 

enclose'each detector in a polyethylene bag with the required notice 

printed on a bag closure label. That notice will read: 

"This detector contains radioactive material (1.N microcuries of 

Amer i ci urm 241) and has been mariufac tured in comp I i ance w i t 1-i 

U.S.N.R.C. safety cri teria in 1M ' CFR 32.27. The purchaser is 

exempt from any regulatory requirement." 

A sample of this bag closure label is attached as Exhibit 12.  

3. Quantity and Extent of Distribution 

The appl i cant anticipates annual sales of between 2N@9 arid 30 

units per year. The majority of these units will be placed into 

existing instal lations as replacement for detectors that have fai led 

electronically and must be replaced. These i'stal lat ions are 

located across the United States, including small quantities in 

Alaska. - At 1.& microcuries of Am241 per unit Ohis constitutes an 

anticIpated annual distribution of less than 3.(4 ml I I i cur i es per 
year.  

The applicant wi I I r e q L es t i ts Customers to returnn any detector's 

removed from service to the applicant for disposal. Those detectors 

that are returned will be disassembl ed, the sources will be removed 
and the removed sources wi I I be shipped back( to NRD for di sposal or 

reprocessing which ever NDt) deems appropriate.
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ADT786-11,7 

-END OF MONTH FACILITY REPORT

I. PRELIMINARY: 
DATE: TECHNICIAN: 

LAST S.A.C.-4 CALIBRATION: 
CALIBRATION VERIFIED PRIOR TO FACILITY CHECK: 

( )YES ( )NO 

II. FACILITY SWIPE: 
MAXIMUM ALLOWABLE LEVEL IS 80 COUNTS OVER BACKGROUND: 

+ 80 = 

BACKGROUND MAXIMUM LEVEL 
1. Swipe each assembly table listed below for 

removable radiation, also swipe each detector 
assembly on the table at the same time. Count for 
one minute and log the result below. IF ANY TABLE 
YIELDS A COUNT ABOVE THE MAXIMUM LEVEL 
- ------STOP ------, GET A SUPERVISOR AND DO NOT 
PROCEDE.  
Calibration: - Card Assy.: 
Technical: ------------ Touch-up; 
Punch: - - - - Radiation: 
Mechanical: Coat & Solder: 
Smoke Box: Shipping: .  

ALL BENCHES SWIPE NEGATIVE FOR REMOVABLE RADIATION: 
( )YES ( )NO 

TECHNICIAN'S SIGNATURE: 
II. RADIOACTIVE MATERIAL INVENTORY: 

MAXIMIUM ALLOWED QUANTITY OF SOURCES IS 4000 PCS., 
WE ARE: ( )OVER ( )UNDER 

III.RADIATION SAFETY SEMINAR: 
Covered material: 

1. Operation of the detector.  
2. What is Am241.  
3. How can Am241 harm a person.  
4. Work rules: ( )1 ( )2 ( )3 ( )4 ( )5 
5. Wash thouroughly 

Attendees: 

-------

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

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

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

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

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

"- - - - - - - - - - - - - - - - - - - - - -

�L./ �

WTI
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ADT786-11P"8 
CALIBRATION MEMO 

I. PRELIMINARY: 
DATE _ TECHNICIAN: 

INSTRUMENT: 
PREVIOUS CALIBRATION DATE: 

II. CALIBRATION FOR EBERLINE S.A.C.-4.  
1. Run five (5) one (1) minute background counts and 

record results: 

1 2.2.---------3.-- 4. ---------5.
2. Run five (5) one (1) minute counts with the 116e 

DPM source in the sample drawer and record the 
results: 

1._ 2. - 3. - - 4. - 5. 
3. The instrument is calibrated if: 

average background + 471 = 1160 dpm average +/-10% 

--- + 471 
average background average 116@ count 
Calibrated ( ) YES Go to stepS, but do not repeat 
steps 1 and 2.  

( ) NO Procede to step 4.  
4. If the instrument is not calibrated, adjust the 

voltage to the P.M. tube until the above equation 
is satisfied.  

5. Repeat steps 1 and 2 and record the averages below 

BACKGROUND AVERAGE:-

1160DPM AVERAGE: 

MAXIMUM LEVEL:-( BCKGRND AVRG + 80 ) 
6. Label the instrument with the following items: 

Name Date 
Background ave. 1160 dpm ave.  
maximum level 

I1l. EU-120 Calibration: 
1. warm up the instrument for five (5) min.utes.  
2. Run a background count with the meter head 1/2 

inches from a table surface with wax paper. log the 
result: 

3. Place the 1160 dpm source on the wax paper and run 
a count with the meter head 1/2 inches from the 
source. log the result: 

4. If the count with the 1160 dpm source is 471 counts 
+ the background +/- 10& cpm then the meter is 
calibrated. Label the meter with name, date, B.G.  
and 1160 source response.



)

ADT786-1106, Swipe-test Form

. SWIPE-TEST REPORT FORM 
I. PRELIMINARY INFORMATION: 
DATE: TECHNICIAN: 
Check her~e if this is a 
second page: ( ) SIGNATURE: --

S.A.C.-4 LAST CALIBRATION DATE: 

I1. CALIBRATION VERIFICATION: 
All counts are for 60 seconds.  
BACKGROUND RATE: COUNT WITH 1160 DPM SOURCE: 

TRIAL 1: TRIAL 1: 
TRIAL 2: 1 TRIAL 2: 
TRIAL 3: -TRIAL 3: 
TRIAL 4: TRIAL 4: 
TRIAL 5: TRIAL 5: 

AVERAGE: AVERAGE: 
BACKGROUND AVERAGE +471 COUNTS= 1160 DPM AVERAGE +/-1% 

YES ( ) THE INSTRUMENT IS CALIBRATED.  
NO ( ) THE INSTRUMENT IS NOT CALIBRATED.  

If the instrument is not calibrated calibrate it prior to 

proceding and file a new calibration report.  

III. SWIPE TESTING: 
MAXIMUM ALLOWED LEVEL IS BACKGROUND AVERAGE + 80 COUNTS 

PER MINUTE: 
AVERAGE: + 8- = -___COUNTS/MINUTE 

IF AT ANY.TIME THE SWIPE COUNT IS ABOVE THIS LEVEL, STOP 
AND GET THE SUPERVISOR, DONOT PROCEDE.  

SWIPE EVERY TENTH SOURD AFTER STAKING IT ONTO THE CHAMBER 
END PLATE. SWIPE THE TOOL, THE ANVIL AND THE TWEEZERS AT 

THE SAME TIME, RECORD THE RESULT OF THE 1 MINUTE COUNTS:

10th SOURCE: 

50thSOURCE:-

70th SOURCE: 

70th SOURCE: 
90th SOURCE: 

For additional sources, 
transferi:. nformation in

20th SOURCE: 

40th SOURCE: 

60th SOURCE: 

80th SOURCE: 

100th SOURCE: 
attach the same form behind and 
block 1 to the second sheet.
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APERTURE CARD/HARD COPY AVAILABLE FROM

RECORDS AND REPORTS MANAGEMENT BRANCH
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113 ~Advanced Detection Technology, Inc

2100 POIIZATION SMOK~E DETECTofl BuLLETI 

303-21010 81tandwd 0.ltasto 
303-2161 AbevwftmRS"? 
303-l - tavdierd uoh 5 seend Qualliflealen Deiay 
303-ti 86 Abe". wwh FL& 

DESCP1PPTO1': Mode 303-2100 
The Mode 303-2100 Is a jdue diantber. nomhid 24-vol device us ing 04e 
lotrizilon puiicipoll se se boli vistila. sok mid krvisble parklde of 

The Inner of re(Verec dbw~t entablers Ve detst" to adfus to normale 
dwenge In humidcity. tewierwaks and pitesaws. Thei outer diarrcbei 
mnwasa i@ e~presencesto smoke or kwfsbl~ecombutreton products.  

The 100% sold *Wge cfrouA dlevsstr stabifty by means of three 
stages: 

The Nert stage Is a junlo FET which senoses the change In voftags 
whdic result when combustion products eriner the cinder chamiber.  

The seoond stagele eissentday a vok&ge comiparator wh~cla 9cr vens out 
* mkno th~iallodoe In toe octpxo of the fWh Wtace and anipmes onl the 

signial wMid sdolfy h leve i~quimenwst 

Ther W~ mosae Ws ib * . kt **Aumethat one second wtage om"u signal 
* bei presert for a rn"rhi 9W0 wMeconde beorts loddngV the dlaetec ntork 

ffECWlCATIOH: 
* he detectoir Avie Into a cormmon sockelt. 303-0010. which may aomep 

M0CP Momea 80mdo Canck Power) so VW birigesms helps in 

'Th coiuton ciel, perillowftig banfincilvineit remote signal limip 
Proms toe -reotedma Not Wsui m wo wirti us reanhing to the 
comno( panel c Ai a yteet No annurddor. Itmay dec house the 

ofEd inL-e Device Model 30$-M20, A deiteavr etrpnhg set-screw is 
provided In tisoce W" d~scewrwge muAjicrizsd detactyrtent of 
detector. A speci be-endied hex r i-ver (450-21001 Is tvequlired to turn 
the seot-sorew. ,- . .41 

The common socket can be motintod on any stm~idrd 4* octagon ot 
round wrin box and Is so Aime.so9d that It provides Its own plcritle 
cevlkig kin. k cmr Wao be mountsid on a 4 sqiuas wiring box risintg a 
pkwwe ring wi en a -iemeld bar. The so"re can accommodgeo wire 

kmNo. 14 Is No. 1 W lI itsalr~iaed w~ith *eFor% or ring his.  
Whewieer I"o cd poWva beked enr*W shielded cable may asoe be 

Isd t stesidl be haled 1hdis Owli deiscev W ploogtod "oi the 
commion wodut tI* hWetislow "te sil stablethes ciortact with the 

* bonding wire via temf*,d No. 6 provding an oeledostaki sWeld wround 
the lo~dzidln chavbrw. A ground conducoto. Included with the other 
wires form he car"e pane eOw.id be bonded to both screw terminl ore 
mnd In wIring boxr Ti~s -m conucWo slW i not be the cable 
sHoeld or sWied raln wire, In noew vh "sied headroomr or oilie 
cionelderalonsk It mAy be neoe@6wy to mour tIe deteictors fIn a isoes sad 
detecto housing. .1 

Standard detector Mounting 

0

Rlecessed detector mounting 
wlth tocessed detector mountIng k~t 300- 1001

Temperature: 
Variable, Opeorational Anbleris 

32 F (0 C) to 120 F (40 C) 
O F (-17.8 CQ to 160OF (0M C) rapid cydeo 

Variable 6lorage Afflents 
-20 F (-30 C) to 1587F (70 C) 

8641+-6-A of 800+1-4 F (30+/-2 C) 

Air Veloclir 
0-300 +/- 25 Feet per mrtulnrs 

Barometric Prejosure: 
10 cycle.9 of 2 Inch mircua-y change 
31 to 29 Inch*&tg(T8Thwnto 737bm t4uJ 

Conooive Atmospheres: 
Q I% 11213 ýytkogotr BAulp~ri) litn a settrinteil whil walpor for 10 ttnys.  
1.0% C02 (Cmwtmon Dioxide) arnd 0.5% 002 (Otk~ver Dkxiddo) In air 
sahirsted with water toir 10 days 

& Golae Disairge 
10 KVto se 

Voltage: 
NomrntAl 24 voftst, D.C. regulaled I Noed. full wave Fedhffled As supplied 
by FIIEIEK coniThol panels au= sas eystem 24a02 t4 arid 210.  

Curreftl: 
Stsndby - N~omnal 1.CknA al 24VDO 

Alarm: 
Norninl n0 mA (sodret lamp oriyh 110 mA woth socket lamp arid 2 
accestsories.  

Oual~lcalon Tinier: 
21 OWI 01 ... lf2 second 
21OW1105,.... 6 second 

nw.1lowcfiva mrontet: 
1.0 mlcxocuritls o; Aniarticlin 241 wre insect Iit endi iitdr ~t~ue r 
two setaled Ininucos- orn.or Ini sampl ANontel106) dinmhrrrbo ,sd one hit tis 
referenice (lincr) dhrriber. These demteclors uire rnnnutifchunnra mid (Do
trtmed under icensing of lie, IJ..NRC., froe of furthet regulaor~y 
cc"ort

5 Old Town Park Rd. South End Plaza UnIt 28 Now Milford, CT 06176
5 old Town Park Rd. - South End Plaza Urilt 28 - Now Milford, GT 06776



APPUCATION: 
Urierwters Lab',rdorles. lis doe* not Est a specilc: spachin lot 
lionzallin deteduui. The doecis etoras th ested dt noirri~txrn sonrs"tt 

* er?.L Stmikdmt& NP.FP Standend A Bel oplackig top to gggsq 

boom mideOver col" A ii I'M ehowild be ocmnekieored both es to 

Xaeveowetle, d umn Aesl; kqipl. and rebxn i ragller mus be 
eanih ie both an bs foaisrel of doledorali requked mid heir 

db esi epomer aebif bt ree mid engltneeritn maiyale may be 
omcensa IfIo of in I toe ep~ma quarity and locadcon of dotodome

Thed date hae beew doellgned heonr stelladou on lieio top outface of lire 
hsnse area feud, as "i coeia of a ruqrI~ wqten In P111 air owfylroornonrs.  

Lhndew thoe, condlitons IThe AerodnxramIcs of Itiadoledot body saive to 
hrcn.4o amok* e "i lie mopl ciwnb~t as at smoke pkumserrpsvrds aforoi 
is c*MUvg. Thai long body~ of Diue deledor dow cal.* to profiode clown omil of 
thei boictudiwy Ia"e that forms rigit at "tio vosrig. Fro Ithis reatori teceiis~ed 
detector htuouskg willrediume fhe detsctr porlotmancio.ki offirco 

err~orueoa le *vaosmet ptuenematst be conotoldrd when eslob
Biuglie os(nmd eidgIfoolisecdteorsm iintaroaswlitdgtr air 
flows, dustl mid dIA vA ecsamssord In the detector more Yankily: 
Irhiersaed mii w nesuee mus be performed and nn, ai adlrtsmallo XO)
100W ehosid be added 

The W-41 0 hoe been hate by Utderuerles' Laboralod~,ries h.fo 
en~irwfrururera stabodl hIn a Iit--rduc w~h umdindae OL. 2fti Some of 
Owebalie, ueMu lisolmust bev etFor eowpapimu we ived above and 
war torecerded to holp peve as Wppcatlon Indlus cal ftsicass a 
IADVANCED VETECTION TICIOLOQIStdvla rpaarttv 
erotild be conoiciled I to deoted., we to be opcotaled wirder adverse 

The 9ensvfty of tou detedor Is Wield a~nstabl mi ad tested witlh tie 
ADVANOW DE71CTIO TEClt4OLOGIE 460-10O30 Senatltt Checker.  
The %Wks on lice mensolly i~shebrwl mige are set afte Owractory. meo 
-m&di, senine~vtoodlrgis b0 ails 4/. I0% mid con esporudetomiw 
appexidisde .6% per Ifeetobmeaadoru In Owe U 206 smoka, cuamfier. TIte 
or i Asma soneMo tyeWig I 300 Lvills +/. 10%i4*IiA ecirresponodi 
spores 1Welto a 1.011 per Wee becuwdhn.i To a&ue owe es corm" 

dr siveor slot mid Pei dsrh 6 bi il d, mss, lIe senelv~y mid courter
cdedk le ishueset L. Deot rAse meotsfe saesw driveirs as they tenid to 
duew up lie eau*086eil peefirimW or.  

The ovsen,"~ Is dredge as Wofow: 

1. Tom n ftili 4M 11 0D Senevty Chockecr.  
* Push lIe moode scold of lIe 

ee*09-" 01CAecke is r4,ee 
* b"ses d"u Seneviis Checke prboe 

kftWoo ;ead InhulienWd al *doliedor.  
4 Pusoh lie medes sw"f an 00 ene*Wu* Checke back upn lo-re ser 

anmd ies, bueaedkdo dvwru to '%Wt.  
L. Thes for"Ay Cluedueor eluetd display Ilie deteo,,ot sons"it hIn ;es 

Iclwiring of a awire detector loop

To itoprnt. swtlcl, tIIr motte swftdi o? "to, SonsAtyfy Chocicer lo slandbY 
reid rotale tire ririteclof otot of Iiii socket fof a mnomeoil. Ilion rotate die 
dicledor back lW-io Ove so"e and well 15 seconds Weore, 
repabing di-e test.

MAINTENANCE: 
The NOi uuntactioll syslarm rmixd lir mcclrrtntiod hii 01idor to work [vrotrarfy.  
ADVANCED DIFIECTK)N IIECIfNOIOLQIES ruronrnroonds thint Hie 
dooloodotrs [iii sroivcflat Meast atorruiafty - more ificrvictrilly whts~i 
evoi-irlnitio c~clIMt) or wti,"r- flit, rhtertinnniiuu, r-llomumortki ov,,Io.'i 

ripe meaivro,pnrpc. or Iie, dioledo r inovestvic re driec or snslivtly mrid 
nr(Iritstncwrt or duascirig. Nosmrrlciearukug Involvos thle treroval of tlie 
detector Prom the socket.  

Take a sonImis inilro remove oaccuonutsloro dist rtorn tie otiier otholl. III Is 
actimr(eAs to blow gently wilth compgreossed air or noltrogenr to clean off thre 
internal iiixfces.  

Tals dlemoirvi procedure shotid be srtclvluut for Vie majority of 
caplicatlonS.  

hIn exirtmo coitl~trinion at more flinotrorr cloiririltitj nmny Iti rnecunusacy, 
aspadeulty RI ipoti Irrispediorn. tirc drutituor crinjindrtais Isi sCfl Ift) muid tihe 
didi clikgi to tire hmnuri strfaces of lihe detector, li. fatruory sroruild be 
oorrrasd fot spedilic recommendctatlorrs.  

Every makleirtirrwoc o;mtoatkni should ristd with a spintttft~y clreck r a-R tire 
detector hI hi actual operatirtg loontOcnu mid with *Af ar nuovocmec As 
nrwmaL 

A fuormarvion-t roccant of tihe maintenance prnocodiv~es mod mensktvty 
chsckrer roedrrgd shouold be kepgt of the M)ost, .R

Rotate

kinecrt

End ti r ce 

smoi HI

NOT13 M lsitmaoai be ubdwn. '-sd r*-e a to% kWL 00 ROF npn x w~a kicp ha mA hC.e orw-itcaFmi~eyer

7a2-21 00



Advanced Detection Technology, Inc

2180 K)fZATON SMOKE DETECTOR BULLETIN 

313-2180 Sta ad Dertctor 

DOf8CFWTt4N Model 313-2180 
The Model 313-2180 Is a dual chsamber. nominal 24-vol device mhing tie 
lonizAlon principal to sense both vist"l snoks and iryvfs*b parlides of 

The Inner or reterenoe chuirnrbw enables he de*eCteo to adllst to normal 
chaines in hxi*y. tepwr * anid pressure The outer chamber 
meaaures the presence of smoks or irisble combus'tstion jodudls& 

TIhe 100% solid state circuit achleves singular stabtly by meoons of thfee 

The W stage Is a idlon IFET which senses the change Inr voltAge 
witkh resut when xombusllnon products enqt the outer dhrmber.  

The second stage Is esse•ilafty a voltage com) tMo wituid sasaells out 
in fluctuations in the o•tput o' the irst stage and a•ropliles only the 

signash which satisfy Its level requiromerts.  

The thid sUge Is a Olmer. II requires Vd the second stage outixu signal 
be presert for a nominal , seconds before loddng the detector ino al.,m.  

SPECIFICATIONS: 
The detector pklgs into a •mownon sockeL 313 0000, wNdci maiy *cce1A 
therml detoedors swel 

The common so odet pesmko wkiri to an Inddua f emote sIgnal i=,v 
hom the remot dal-m ggtt •emnal (3) wkhori wkoe retuing to Vie 
control panel or to a syteam graphic arnnundlodr. If may also house the 
End of Line Device Model 303-9120. A detector retakning loddgn tab is 
provided in the socket to discourage unal.horzed detachmenl of 
detlctor. A spedi removal tool (460-2101) Is requirked to release the 
detdctor. I the Wcldv rg aee Is not needed. si•*y beok It off.  

The coalmon socket can be mourned on only standard 4' "~agoni or 
round wiring box mid Is so dimensloned tha I provides As own rpAfm
cenktu him. I can also be mountied on a 4' ssr1ne whirwg boe. Thle tockt 
cAn accomr-ordl. wise from No I1i tn No 12 AWO wittout semlnjtniors 
as binding head *•ea* we used. Wherever local codes permit. tmird 
energy stiolded cable may alo be used A ground condutdor.  
Included with the other wires form the control panel should be bV, Jed tO 
both srew twmi0 a E 'nd the wiring box. Thi ground conductor 
should not be the cd4e shield or shelod * dn wire.  

St3rndard detector Mounting 

°-o" to ....  

&i W t-0 P-1

Tonmporiatiro: 
VAiab)le Opel attioul, Armb•erds 

32 F (0 C) to 120 F (40 C) 
a F (.17.8 C) to i180F (00 C) r:pld cyle 

Variable Storago Ambienr* 
-20 F (-30 C) to 150 F (70 C) 

Humidity: 
86 41- 6% a 80 4I/4 F (30#1-2 C) 

Ak Velocity: 
U 3a) +1- 25 feet per minute 

Bar omotric Pleasure: 
10 cycles of 2 Inch mercury drange 
31 to 29 Irm-hes Hg (787mm to 737mm Hu) 

Cotronive Amophntres: 
0. 1 % 1H2 (1 tydf OC•fnn Sujlphido) Ill alr st a•tlot with warer for 10) dtlays.  
1.0% C02 (Cjbt)onX Dioxkrn) and (Q8% 602 (SultAhor Dioddle) In ak 
sahltz Mod wVv water to( tO days.  

d Stak:i Diartwogo 
10 KV to shall 

Voltnno: 
Nomiral 24 voltx. D.C. regtulated finttred, full wayv recdtfied as suppihed 
tyy FSETEK control panrls such as Systom 240. (324 rand 210.  

Cur•et: 
OtArndy - Nomlni t.OrmM at 24VTDC 

AJarm: 
Nonit•a f) WmA (sockel tanr) orly) 1 10 mA with socket turm) arid 2 

OuaMlficalorn Timor: 
21 O(Y21 80 5 second 

nmlartinautt crmrSmrt: 
1.0 rrl-ncterion no Americium 241 we uceitd ill artli dotelter -disrithntn in 
two sellert souircer-i-.otio tlr ItO P"ile (olirr) dlintier a•J otro hr Itin 
earferice (imner) diratrnir. Tfn.o detolros are mritu hmadiaeit anit dis
ilfnxte, unidef 11cen•inrg the U.$.N.R.C., hoe of turitor regutory 
control

l.- a33 -- q

5 Old lown Park Rd. - South End Plain UnIt 28 New Milford, CT 06776
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APPOCATION: 
hnderowrtert" Laboraorles. hnQ does not loi a specific spedng for 

Ionization detectors. The detector ar Fire tested al mkin*mun sens"vity 
per U.L tandard20 N.F.P.A. tandard 72E ht spacing up to 9oW Bq.  
ft. This. however Wxoid be used only as a madmum Illation guide.  
Beom mad oter celkng obsuctions should be considered bodi .i1 to 
spaicvg away of the detector and Vteik e•otd of subdividng h•eo onea. Ai 
movements . r conditoning supply. and return registers must be 
conide*ed both as to the rnmber of defectors required and their 
locations. WPA Buletin No, ?Z 1hould be consultd fot specific 
guidens.  

The ahorty hervg Iurieckltion over spedil hazmrds such as comprtAo 
rooms and other sudc ikstalltilone may requta spacings of 260 square 
eeot or loes due to high air exchange rat** or exroeptioral firs risk Particle 

detecdton qutpmelr. actua lest fires and engineming analysis may be 
noecssary to dolelrmin the optmum quantity and location of detectors.  

The detector hts been des4gned for Initalation on the t•p suwice of the 
hazard area (mudch as the oeling of a room" when in .stI ak eomvormner-ts.  

Unde these condtions the Aerodynamic. of thed•edcor body serve to 
tkxrwe smoke Into the sample, d :ariber as a smoke phlrnoee)qwcs aslong 
a coiirg The long body of the detedor allows it to protrwlis (own oit oi 
the bouinmdy layer that forms right at the coiling. For tins reason recessed 
detector housing will reduce the detector's perlormarc•..n oihlr 
arvironrntz the al movemernt paternms muxt be considered wheii oslt, 
hhirng the location mid servk*ig of the detectors, In rweas with high ar 
flows, duet and dt will accurmrlate In the detector myre *rapkily: 
incr•eased maintreance must be pedormed and an ak attenuator 
303-1000 Isuld be added 

The 303-21 80 has not been tested by Ulnderw,'hrs' Labortodes. rys c•or 
gvwnrrmmerrtl staly, In aocordano with stnidards UL 2M. Some of 

the basic cornitions that must be metr for compliance are 1ited above arid 
are presented to help , serve a appication guldelo"s. in al cases a 
ADVANCED DETECTION TECI 0LOOE technil'W repreoeset•ve 
should be cornsrAtd I the detectors are to be operated under ad&erse 
eorvironmental conditions.  

8ENSfT]VITY: 
The sensitivity of the detector Is field jeuslato and loeted with at 
standard volimeter. The Wrb on the sensItivity adjustmerni a"e ate set 
me the fitory. The mrrdmur soens"vtty reading I 1.6 v +/- iU% arn cor
responds to an approximloe .0% per foot obsouraxon In the 'J. 20a 
srmoke chamner. The mnis tienlil sttitng Is 22 v 4/- 10% which 
corresponds approximately to e 1.0% per foot obscuration. To adiust ihe 
senstvy one inserts the adrstnment tool 46&201 a kIto theoam*dlrN 
screw drlver So and rotate dod'its. to decrease the sensitvIy and 
countordlodkwse to Increase I. Do not use mnetac screw drivers as they 
tend to chew up the aduberw. potentometer.  

The sensl"vty Is chiceed as folows: 

1. Mjg An .D.T. probe 0460-1080 into ary digital voltseter with a 
mk*mun of 10 Megolsis Input Impedance, 

2. Plug In to ie detector a o shwn, wet 9 seconds and note down the 
reading You may notice drWL eapecaly i your meter gives you 2 
doedrnss plece& Ignore the second decimal place.  

* I you wish to alam the detector, press the alarm button or the probe 
and the detector should go Ilno aiarm In 10 seconds.

-F 7:yz:' '-~zzj :L_••.:.
NOTE: WO r SWISKI sa yC1197 be at*.Altdrd P tprrekfc- t 
-OZOW WffAW r Sit4%#ftfWby&fuVsec'CVs.* 

To repeal. switch the mode Switch of the Sensitvt Checker to staridby insert Rotate

782-21 G0

wid rotate the detodiat o |t of tie socket for a motoret. TMan rotate the 
detedor bhck Nt five socket and• wait i1 second1s before repeting the 
last test 

MAINTENANCE: 

gn 0 

Tire rye dialetiomn 3y'%nirn mmini he makrrlrlniron ki order to work pinoprty.  
ADVANCED DETECtiON TECIItIOLOGiIES fact zirndrrrsthist tiria 
dtotedomis be servicedt al ileapt anniuaffy - moro tre,.,ýerrtiy whoere 
cofdyrlors d"icine or where tire detection relevos~nr extimrgmistrirg aoilsrmtn 
Tire mulonr-icranc ot tlire detector kmrvotvos the diem-* of ierisitvly aisd 
anljnstmrervt or donningri. Nor-mraidearlng knvoivos time remioval of tie 
detectorfronm the sodneL 

Take is port bruith to remove accirumulaed duist from lihe Outer sthall. it ht 
acivsahfe to blow Vanity with, compressed aM of nitrogen to lewn oft the 
internal surfaces.  

This deorr*ig proodupre should be sufficient tor the majority of 

lIn extreme conrdIlitions a morre thorough deoaxrlrrg mey be neeeisssry.  
A.-pocialty if Jiporn kirpoctioni. tire chireniber o0iripl4418 iA still dirty an~d the 
dirt dings to the horror sufaces of tire detector, the tactory should be 
consulted (fr Specific rscorrrnerdauionma.  

Every meartelrinrico operatidon shotild arid With A a srrsiivity cieck with tire 
dieteictor iii its ati ral operatitng location arid wihr All i einamoements 
normal.  

A permenrierif record afttie melniteinarrce proceduiris arid -.torraitiiy 
c :•ecker rsadirgd shouAd t" kept at thre ob sh..



Advanced Detection Technology, Inc

2200 IONIZATION SMOKE DETECTOR BULLETIN 

31 3-2280 Detector mi6by 

DEOCRFITION: Model 31 3-20 
The Model 303-2290 Is a dual himber. nominal 24-vol device using the 
lonizal•on principal to sonae bot visile amork and krMAxl partimd of 
combuslim 

The inner or tolerence dhambe enables the detador to adlust to normal 
changes hi hum•idty, temperso and pressure. The outer chamber 
meagsres .he presence of smoke or Invisible combuaon produts.  

Th# 100% sold stA c ui achieves singular utability by meons of thV oe 
stages: 

The Wirt stage Is a junction FEr whicdh sonse* Ve change In vollage 
which results when combustion produds erotr the ouAef chmiber.  

The second stage Is esserrllay a volage compardor which scwoens oru 
n*nr fluduaoons In the output of te rt stage mid mnpfes only the 

signals wh-dic asalsy Its lervel requlremet 

The Vrd stage Is a tnmr. t requres t-A tie second stage output signal 
be present foE nominal r sa5 onds before ocikn the deotdor kto alarm.  

SPECIFICAT)ONS: 
The deotodor plugs hint a commoon socket. 31 aWMQO whdic may accept 
tiermal detectors as wel 

The common tso" penmt wiring to ma Indvidual refmoe signal tamp 
from the remoe alun Ight trminal (3) wihoul wires fotunling to tie 

conrtol panel or to a system graphic arvusciundor. kt may also house the 

End of Line Device Model 303-g1 20. A detctor reoaining lodkng tb Is 
provided In the socket to dlsoursage unauthorized detachmorr of 
detecto. A speca removal Wo (460-21 01) ia required to release the 
deecor. I the looking bidue is not needed. simply brea•l•t off.  

The cormawon so"da can be mourted on wry standard 4- octagon or 
round wiring box mand Is so dimensioned Viat It pfovides it own plastic 

cuffing tirm. it can also be mounted on- a 4* iiquars wiring box. Te sockret 

can acc•rwrwxsdo wire from No. I e to No. 12 AWG wMxith talr*m,*lriarw 
s bindig heand ews ae used. Wherever local codes perm.L limiled 

erwgy shielded cable may also be used. A ground condludor.  
incuded with tie other wlro form Vhe con•rol panel should be bonded to 
both scew terminal I0 and VIe wiring box. This ground conductor 
shouild not be ti cable shield or shield draln wirs.  

Standard detector Mounting 

14-=,,,-=- C5. ,,gy A 

Md,- w, 

w6.4to

Teniperdure: 
Variable Operional Arrbleirts 

32 F (0 C) to 120 F (49 C) 

OF (-17.8 C)1o to 10F (0cC) rapid cyce 
Vaable towage A.mn:;rot 

-20 F (.30 C) to 168 F (70 C) 

86 +/- 6% at 83 +/-' F (30+/-2 C) 

Ak Velodiy: 
0-300 +/- 26 feet per rnf*xA 

Baromebtic Preosure: 

10 cyydes of 2 Inch mercuxy change 

31 Ito 29 Incies Fig (787mm to 737mm Hg) 

Corro.rve Afmospheres: 
0.1% H28 (Hydrogen Suiphide) In air saturaleKd with water for 10 days.  

1.0% C02 (Carbon Dlod&d) and 0.5% 802 (Sutphor Diomde) In ail 

satfialed with water for 10 days.  

& Stati DDlsdchge 
10 KV to shel 

Voltage: 
Noninal 24 voktn. D.C. regulated Mitered, fufi-wnvo redifled as supplied 

by FFWTEK control panels sudc as System 240, 624 anid 21 (1 

Current: 
Standby - Nominal 1.(nA al 24VDC 

Alarm: 
Nominal 60 mA (socket lamp onMy) 110 mA with socket lamp and 2 
accessories.  

Oualtlotdlon TIme: 
2280 6 second 

Radioactive content: 
1.0 mlcroorles of Ameriim 241 wro used i•1 •sd dotoctor- -striltnitJe in 

two sealed sources one hi tile sample (outer) chuvnbor arid one in thi 

efersence (kInor) chdmbor. Tbhee detediots are matrurti.ctrxo<d arid dis

tribA-ed under licensing of the U.$.N.R.C.. free of further regtlatory 
controL

5 Old Town Park Rd. South End Plaza Unit 28 New Milford, CT 06776
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APPUCI TION: 
kndeqwrters' Laboraborlee. Inr doe. not t a sBp.cft spacing for 

lonization detom The delectors wre firs tested ad mnium soeanlivily 
pe U.L Oterdi d2n NF.PA Stanidard 72E IM spacing u to 9W sq.  
If. Tlh. however shorld be used only as a mdinmm Imitatlon guide.  
Bearns anod other coi& obsducdoris showid be conldeed both as to 
spacing sway of thie detector and deir effect o0 subdligdkV the we& Air 
movemenba ak condborihng supply, and retjr reolaers must be 
considered both an to te nrober of detectors required and thek 
Iocdbore. NFPA Bu&e@ No. 7? siqoud be corsulted for sp•edc 

The auhorty having Jurisdctlon over spedi hazards such as comprLie 
rooms and other Koch Irstdaioris may require spacings of 260 square 
Ie or Ils due to high i eoximrQ* rates or exceptIoal fire risk Particle 
detection eoquiperit actua test fires aid eninoerino anra•ls may •e 
necessary to determine to optmum quat and locatior of detector&.  

The detector has been designed for Instaillation on theo top surf ace of the 
hazard weo (aui as the, oem i of a roomi when Ii still environments.  

Uider these oon l oe ft Awrdynarnics of thedoeteor body serve to 
funnel smoke Ito the aplen chunte -m a smoke pluneexpands alWo 
a coling. The lonig body of he wdetector allows i to protrude down out of 
the boundary layer that lfois right at the caling, For tlis reason recessed 
detector housing will reduce the detector's pedotmance.li oth•r 
environmemns the sk movemeri patterns must be considered when eslab
Ashing te location amd sevicin of the detectofr. In mreas with high ai 
flows. duet aid dirt wi ll asocum In the detector more rapidly: 
increased mallntnanoe must be performed ard an ir adenualor 
303-1000 should be added 

The 303-2180 has not been tested by Linde oters' Laboratories, Inc. for 
iromenn stability in acordance with sltandds I 2M Somi of 

the basic condios that mud be me for compliance wre Istod above and 
ae preserted to help sev as application guidelines, i n cases a 
ADVANCED DETECTION TECHNOLOGES technical rerasertmotvs 
should be conslted I the detectors are to be op*era.d under adverse 
enrvironmental con.ilions.  

8ENSrITVrTY: 

The sewitlvfty Is checked as follows: 

1. Phig an A.D.T. probe 0460-10•0 Ino any d"gal voltmeter with a 
minin of 10 Mogohm Inpul knp•dance.  

2 Plug in to the detector as showni wll 6 seconds anrd note down fte 
roedng. You may nodoe drt especially N yots metefr gives you 2 
decimal ptaces Ignore the secoind dedmnal place.  

a.I you wIsh to alm the dolecto, press the ohm bti•on on the probe 
and the detector should go Into Wam In 10 seconds.  

NOTIE: MA Ar* ,asmiuil-ca he m~dWoM 01iipmzrhe kAsmrwIt 
M4011V Mf peAV~ AV, *4AF**m V byR 1WSeoCor*

lI'itub.k0aof sabob

MAINTENANCE: 
The lNe detedtlon syslem rivJnt be maintained In oider to work properfy.  
ADVANCED DETECTION TECHNOLOGIES tecommonds that tho 
detectors be serviced at least ainultaly - more frequnently where 
conditnios dldale or whore Iti detection releases extinguishing agerts.  
"The mainefiance of the detector kivolves the check of soens"lny d 
aduatmer-t or delanming Normallearmng Involves the removal of thq 
detector Irom the socket.  

Take a soft brumnh to remove accurnufted dust from ltie outer shell. It Is 
viwvsalet to blow gently with compiessed air or nitrogen to clean oft the 

Intemal surfaces.  

This clemanng procedure should be sufficient for the majoriry of 
applications.  

I mex4reme condiliorin a more thorough doeimig, may be necssi•ary.  
expe&Lily I union inspection, the cihaimmber nelillte Is stilt dirty and the 
dkr dinrgi to the kinner surfaces of tie detecto, the factory should be 
consulted for specific recomm•endations.  

Every maintenance operatIon shouldl end with a saerniltvty cddck w~i the 
"detector In kh actual operadktn location ainl with all air movemens 
no~nnal 

A peoýrn A ,ec.ocl of hlie maIntionace procedlures amd senslittvty 
chdcker : , k.' d should be kept at the ob site,

L.. .,... --

Insert

am 

.1

Rotate

782-21 60



* "THIS DETECTOR CONTAINS RADIOAC.  
TIVE MATERIAL (1.0 MICROCURIES OF AMERICIUM 241) AND HAS BEEN MANUFACTURED IN COMPLIANCE WITH .* U.S.N.R.C. SAFETY CRITERIA IN 1OCFR.  , 32.27 THE PURCHASER IS EXEMPT FROM 

ANY REGULATORY REQUIREMENT." 
Advanced Detection Technologies, Inc.  5 Old Town Park Rd., South End Plaza. Unit 28 New Milford, CT 06776
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