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APPLICATION FOR ETTRODUCT f,'.AT ERI AL LICENSE i

; ignt. g igt |6 '. u. . : E NS E. X.

a::e. rec ns:ruct ons tv ce:a ~s b A t.* E k Dt.* E k T T O

Ys, . ,e:ec on: .cs t o >c a e fM <~ c.:., .xt :n ser (m c' T er Cvcir and f.* ate >a' Safety,
,

Ec;./4:ov Commission.!"*,.c c' (.sc.c r f.'/ :cr.a ' Sren a e S.: r; . cr i ' S *. .

tW'iAL OF :m ov's- ' a: :nc Comm.ss;on 's o* face atss*.,ro; on. D: 20.'.55 o a::' we ns :'s. I ^ t
,

g ,ygg.ya.

1717 H St ret. NI* . 5 'esh ng:0~. D C. O' ?? E !.wc t' .*.s ..e. Ses e. Spring.1.!ary;and. p. 4
2. AFPL IC ANT'S N AM E (Instesurnon, Ister, s'ersor, etc ' 3. N AME AND TITLE OF PE RSON TO BE CONT ACTED

REG ARDING THIS APPLICATION
Yoco ?ipin; Inc. John Sentivec-'n- C".icf Incpector.

T E L E PHONE Nut /E E R ARE A CODE - NU *EE k E ATE r SiON TE LE ' HONE NUMBE R. A RE A code - Nut. BE R E ATE NSiON
i

(200 LS1-7300 :~hh (200 hS1-7300 :%h
4. APPLIC ANT'S M Af LING ADDRE SS I/nctuar lsp Codel 5. STREET ADDRESS WHE RE LICENSE D M ATE RI AL LILL E USED

(Inc uce Zip Code)(Address to which NRC corresponoence. notoce.c. but:etons. etc .' r

shourd be sent.)

1000 Sor.th hth StreCt 1000 South hth Street
"a-- iroa, "eu Jerce:r 07029 Herrison, "eu Jercey 0702f

(IF MORE SPACE IS NE E DED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGFS 1
6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERI, LL RECEIVED BY LdMB

(See items 16 and 17 for recuoted traoron; and espr >cere c' eoch ind.vodval named belowl } }
FULL N AME !. TITLE //c S

_
g ,

* t 2.onald C. C?r.7'ler ?"erident Log .' - - . .

*0W " - ( " "
'

-

c Jo, wa uo Chief w n,c=
Tirig. To . . . . . . . . . ---

c. John Zentive-:?. C':ief InUp6ctor _Actigg gnmnt .

e ence as ositioned on fredIAttach a resume of person's traonong and esp,1. R ADS AT|ON PROT ECTION OF FtCER s

516 and 17 and descrobe has responsobsistors ve. ^:
1

John .3cntive c.a I

8. LICENSED MATERIAL

L E L E ME NT C H E MIC AL NAME OF MANUF ACTURER MAXIMUM NUMBE R OF

i AND A h D/OR AND MILLICURIES AND/OR SEALED

N MASS NUMBE R PHYSICAL TORM MODEL NUMBER SOURCES AND MAXIMUM ACTI.
III Ksaid ta .<rel VITY PER SOURCE WHICH WILL

E
BE POSSESSED AT ANY DNE TIME

N3. A 8 C O-

Texas :'uclea.r
"I ?'J - 23C 4::30 ..illicuries :odel $570-572h2 3 (1) 30:~illicaries

Dexas :nclear
(2 CD - 109 123::1111eries ::odel #696-696732 (1) 3 Hil11 curies

Texas 'uclear
asi !" - 55 E20 ~illicu-ies I:odel 6 696-696782 (1) 20 :~illicuries

Texas '.~uclear
sai !" - 2h1 0.5 "icrocu-ies ::odel ," .C:.h (1) 0.5 :'icrocuries

i DEScRICE USE OF LICENSED MATERIAL
~~'3 E

_L y t:ggst _N . b
. ....?s

I Cneck No.. >

'
_ . _ J;nn.'x, Fes " ate;ar' I.h. . .b.

..

'' ~

.. M ..
1..

/6 3 iourpe u ree.
l''.d Ml.m/n;mm_m am cht. cue ' -- m.

'

Racaived Ef. . rf.";' ' t

f3 9406170129 930728
. . . - PDR FOIA - l - - - - - - - Z-- T-------

THOMAS 93-199 PDR g\'b\



{.' 9 510:U.R OF SE AL E D 5DubCES

| ~p CONTAINE R AND OR DIVICE tri .'.es:H E ACH FE ALEO |
me:E W,n eE mm we -

t. .ME OF Y ANUF ACTURE R t.* *' D E i N '. '.',' E R
.
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I j-
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.e. 33>
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cgr~p,

.. . e . , . . .-

,
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. , . . , . . . , . , . -

a&333,
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f.9 -... e.,a
; . w .. - ...

..v...- .. ,7 9.- . n.u.. .. ..a . ...
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10. R ADI ATION DE1ECTION INST RUMENTS !- . , -

T YPE f.i ANUF AC TUR E R'S MODEL t. U .".S E R R ADI ATION S E tsSIT t VI T Y ;
,

j OF TAME t. UMBER AVAIL ABLE DETECTED RANGE I

N. INST R u!.1E NT te pt.s. beta. (muiece -sper's ' tao.irk Ga'nma, neusron) or counts.rnonv re!A B C D E F '

(1)

m
:-/A

(3)

(O

11. CAltBR ATION OF INSTRUMENTS LISTE D IN ITEM 10
Ca C AllCR AT E D BY SERVICE COMPANY Cb C ALIBR ATED BY APPLIC ANT

N AVE. ADDRE SS. AND F rE QUE NCY Atroch a separate sheet cescrocong method. firosencs and s:o, cards
rp -.y e . gm . ~.Cy p g -s 1, * y. * f used for cB'ab?ator'g onstruments.
m.. m_. a... w

w c, yu.; . jr..n---,

4 .3 ..L. ...,

_ 7 m . c._
.

, .
. . . . - - - - . , - . , . . . -

.

12. PERSONNEL MONITORING DEVICES
7 TYPE SUPPL IE RICheco onc or comp.ete as appro; mate.) (Se'.oce Cor.conyl EXCHANGE FREOUENCY

A B c

O 11) F IL f.i B ADGE ! 70 /.DZ''IO:~.A.L ::0"Im0RI::G 0.' g gay 7gty
I"E-~ ZS IS 2E!JIRZ3 00 0'.C 03

012# THE RMOLUt/INESCENCE 0 '- -^m '-'1 "" "t"""""**
'"

DOSIVE TER (TLD) * :|,J.
- -" --- -

O OUARTEELY

O (3) OTHL R (Specify): :~0 D OTHE R ISpech):

2/A

13. F ACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
O . L ABOR AT ORY F ACILITIES. PL ANT F ACILITIES, FUME HOODS (inetude fi/rration, if ar>y). ETC.
O b. STOR AGE F ACILIT tE S. CONT AINE RS. SDE CI AL SHIE LDING I/ncv and/or temporary /. E TC.

O c. REMOTE H ANDLING TOOLS OR E OUIPME NT. ETC. ..

O cf. RESPIRATORY PPOTECTIVE E OUIPt/E NT. ETC
"^

14. WASTE DISPOSAL
a NAME OF COMME RCIAL WASTE D:SPOSAL SE RVICE EMPLOYED

N/A

t:. lF COf.*.!*E RCI AL WASTE DISPOS AL SE R\ ICE IS f.OT EMPLOYE D SUE,MIT A DETAILE D DESCRIFTION OF METHODS WHICH WIL L
EE USE D f OR D:SPCEING OF R ADIDACTIVE r. ASTES AND ESTl*/ATES C,F THE TYPE AND AMOUNT OF ACTIVITY INVOLVE D IF
1HE APPLIC ATION IS F OR SE AL E D SOJECE F AND DEVICES A?.C THE Y WIL L BE RETURNE D TO THE MANUF ACTURE R. SO ST ATE

O}2 S .*.FFIlCf.?IO'.: IC .'02 3'.JJ D S02002 1."3 E''? '.!ILL 33 2_. . E 23 TO $~E.
"

.PX U.t.O I:8 FOR J 002.'.L.

W3 66 i* s c 5 O s v 313 I s *.; e t l.

5f
kurcuo



.
e

~
~ ~ ~

INF255*5TIO''. PIE dUIE'O'FFR"ifDIS 1'5,16 iWif-- ~ ~ ~ ~
~ ~~ ~ ~ ~

E

Describe in detail the information reau; red for items 15,16 and 17. Begin ea:n item on a
se:arate page and key to the apol: cat.on as foMows: '

15. RADIATION PROTECTION PROGR AM. Describe the rad:ation protection program as apprcpriate for
the material to be used including the duties and respons;bilities of the Rad'ation Protection Officer,
control measures, bioassay procedures I./ needed), day to<f ay general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

16. FORMAL TRAINING IN RADI ATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual's formal training in the following areas where applicable, include
the name of person or institution providing the training, duration of training, when training was
received, etc.

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of rad at on.i

17. EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
g work experience with radiation. including where experience was obtained. Work experience or on.

the job training should be commensurate with the proposed use, include list of rad;oisotopes and
maximum activity of each used.

18. CERTIFICATE
(This item must be cometered by appfaant)

The applicant and any off.csa* esecutmg thus cert.f; care on besatt of the apolacant named in frem 2,
certo fy that this applicarron as prepared an conformory wth Torte 10, Code of federal R egula tions,
Part 30, and that air i:forn ation contauned hereon, includong any supplements arrached hereto, is true
and correct to the best of our anoniedge and bef>ef.

WAMING.-18 U S C., Section 1001; Act of J ,e 25.19 *3. 62 Stat. 7.s9; rrA es .: a crem;nal off ense to trake a ut:f ully faise sw e, rent or
corresentat.on to any department or agency of the Unite:f Sutes as to any reat:er a.th.n ets jurisd.ction.

a. LfCMSE Fil REQUIRED 10.CER '- # C FICIAL t r curel'See Sec on 170.11 10 CFR 173' .

_' __._t- - - %_ ___ _ _ _ _

170,31-: c. N P.*E f Tese or pra:o

Ron_.C Spang1er ___..__ _ . . _ .

Ett tJCEr.SE FEE CATEGORY
_. ; U O . 00_ Chairnan & President

3110.C0 '' D i g,, .. .. ~ .e.q e .g
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ZZ' :: The in:tr .en ; .11' be u:ei in shop .:cr::, in fieli i cr::,.

ed '. ill bc ::ved fro: :ite to cite. S e device vill be
ured cithin the y riciiction of the ?.C. Tercrz.ent ctora.re
vill be at Tabco Tipin; Inc. ,1000 South hth treet, '-:a:~i:.in,

.J. C702?.
*

Z3' 15 " Zee: red caterial chall be ured by, or under the srpervision of,
?ioncid C. Ipa- ler, Joseph 3:s.t::o and John 3entivecna.

L. (1) Lach cecled corce containinc licensed material, other than
Eed-oren 3, vith c. half-life creater than thirty da:rs and in etc
fc= other then ;r.: chall be tected for led:afe and/or conttri-
nation at intervcle not to enceed ein nonthc. In the abrence of
a certificate fro: a trancferor indicatin; that a test han been
nade vithin sin month:: prior to the trez.sfer, a sealed source
received frca another percon chall not be put into use until
tetted.

(2) :~otrith:tcadin; the periodic led: test required b- thic con-
dition, an:- licenced cealed sorree is exempt fro: such leah tests

thc- th: rocree contains 100 microcuries or less of beta and/or
'

y_::a enitti: :terial or 10 nicrocriec or less of alph emittin;
raterial. .

(3) O e periodic len': test required by this condition does not
a;pl:- to cealed torcec that are stored and not being used. ':'h e

cource: encepted frc= this test chall be tested for lea':ase prior
to er.: use or tran:fer to another perron unless they have been
led: tected with ein monthe prior to the date of use or tran -

fer. .

1

I. Tne tect chall be capable of detecting t:4e presence of 0.005 ricro-
cric of rarlicactive material on the test sample. Tne test sa=ple
shall be tC:en from the sealed source or fro: the surfaces of the
device in which the sealed source is pe=anently mounted or stored
on which one micht e:pect contamination to accu = alate. Records of
leah test results chall be kept in units of nicrocuriea and nain-
tained for inspection by the Co:nission.

C. If the test revels the presence of 0.005 cierocrie or more of
renovable contamination, the licencee shall i=ediately withdraw
the scaled cource from use and shall cause it to be decontaminated
and repaired or to be dicpoced of in accordance with Co=nission
recalationc. A report shall be filed within 5 days of the test
eith Recion I, U.S. ::uclear Reculatory Cornission, Office of
Incpection and h'orcement, 631 Ped: Avenue, ring of Prassia, pA.
191;06, describing the e:;uiprent involved, the test results, and
the conective action ta':en. ;

,



.

.

2. Ce:t: fer lul:are cad /or contrnination rhall be perfomed by the
liccn::c er b other persont rpeci_'irally authorized b; the Cen-
-iccion or a . |: renent ''ttte to pcrfor rach certicer.

2. ''caled co= ce: containire licenced naterial chall not be opened or i

recoved fron the Tenac 7aclear device: by the licencee.

T. Tne licenace nz.; tran port licenced naterial or deliver licenced
.

raterial to r. cer ier for tran: port in accordance with the pro-
visions of 2ection 71.5, Title 10, Code of Federal Reculations,
Tect 71, "Tachednc of 2adioactive ::aterial For Trancport."

G. 2: cept for plutorlun contained 1. a nedical device dericned for
individual huntz application, no plutoniun, recrrdlecc of forn, |

chall be delivered to a crr ier for chiprent by air transport or |
transported in an aircraft by the licensee.

2. 3: cept at rpacificall: provided othe mire by this license, the
licensee chall po :e:: tai une licensed catcrial deceribed in
Iter : of thi: licence in accordance "ith etatenente, reprecent- )

ation:, cri precedure; contained in thic application,
i

I. The inct =nent head provide ader,uate shicidinc for the contained
re,iioactive corce rsi no additicnal ctora;e container it nececcarf.
The cc=--in; case afford additional p-otection for the in:traent |

both in : tera 7 rni in tran: port. |

J. : o aiditional perro n c nonitorin; devicer tre required due to the
precance of thic instr =ent. These cource hourinc:: are deci;ned

cuch tha,t it 1: u-li':el" that err percon, dring nomal usare, erae

receive rz e: pora e in ence:r of 0.123 ren per yeer, the surface
radiation IcVels ere all lecc than 1 :r/h. i

::. 1.dequate protection in provided by the decicn chieldinc of the
inntranent end sorce holder. The chutter vill nove automatically

into the "CLCJZD" position ecytime the actuator is not forceably .

precced a;y.inct e. neasurecent s= face or deprected by a lat Ot:s. |
holder. "ha inctranent will be socced when not in use to prevent '

accece b" unauthorized personnel. Une device shall be locked in j
ia secure ctorace cabinet when not in uce, or shall be locked in a

vehicle Phen in the field and not in use. !

|

L. 7ne radioactive sourcec used in the :~odel 9200 Series will be
periodically lea': tected at intervalc not execed.inc si: nonths in
accorieace with Tenas Paclear Procedure QT/2S, The 1.n-2h1 stabil- {
iner corce vill not be leak tested. ::aintenance and repair to the
conce head vill be done by Tenar Tuclear and vill fo11cv Texac

!7: clear protection procedurer ac fr-ished in the instrment nanual.

122: 16 To=al trainin; in Radiation :'afety, uce of, operation of, and appli- l

cation of thir eouipnent vac provided by ;*.r. Stephen F. Riethof of
21c.':e Trylp ent Corp.,110 2 cute h, 3on 223, Ih;1ewood, U.J. 07631.
It van a for hor ceniner in October 1982.

J

/53 6o ;
,
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IC2: 17 '..'c vill follow the inctractions concernirg- handling and use of the ,

|

instrcaent civen to us from the nanufacturer.

IC3: 1 ".- Tnis application ic prepared in corlomity uith Citle 10, code of
Federal 2ecclatione, Fa-t 30, and all information contained herein,
includinc arc / cupple: ente attached hereto, is trae and correct to
the beet of or bouleice and belief.
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, Radiation Technology, bc.,,' ,

consutung ueensing.Prodets*DeposabTrann0 '

. . . . . . !)N jiME;'s M.i sth|iidFf y
' '

W.G. '(Jack)' Hendrick .K "y NY &.p.:'
-

' '

'

. :. g.mp. . s... i,c c.>, ,; ij.: *;j. .-
- - ..-

* M83 Physicast*
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. .
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%n,M..,.. C..F. ax 512 795-8718 .,.Austin, Texas 78755 ..U ,.

c,; . n ... , n . . . . .t ;. . . . .
--

,.
- - - . - - - , - - . -..c.....,,..-..;.. .

.

. . . . . , . . .. . . . , . , ..... .
.

., , ,

: . . . . .. .
. .,s w.

.. . ..
..

.

.. ., .
. .. - .

. .. . .......g.
. ,._.,:. ,....

.

..
.

.

e.y.;. ... .
.. . . . , . n.: .

4, ,. . . .: . . .
c... . . . . . . ...., .. .. - .,5 . s. . c.

- ..,

v... - . ..
.. _ ...

, ,

..,s..-. . . p. . . . .m . . .
.. . ;. . . . , . :... . ... . ..

.. . . . , . . ..
. .

. .. .

7 , , ;. . .
. s . .i.. . . -- .

.
-

.
1 c. . ,

. , .. ., ~+ ... . .. . ... . . . . ;..
. .,. ..

.

.
.

.

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

. .. . .
, .

. ., . . . .
. ,,. ... .

. , . .
.,

. . , .. . . . : ..
.. . . .

.

. .,
. .

. .
. .

.

't .'.

TN Technologies, Inc.
'

. .

~ ~ , ...
.

.

l

I.

WG. HENDRICK ,

HEALTH PtfYSIW CONSULTANT \
,

. ,

4

e o .0x = w e m. rex 4s ==== is

4512) 38692R!' MK 4512) .wMV9200 TnER. T14413

j
. . . _ . . . . . . . . . . . . .

.

i

'

,- ... . .. .

. . . . ; . . . . .s.m. . . . . <.m.. . . .. .a . .: .~..v.:.ec..a..:. 4.. m s.
.. . . .. .

-
, 2 ..,.:; . .. . . c. > w-. . .;.. : y,. . ,:. r.. . .:m.. . . .. . . . . . . v. . .:+n., ,.~ .o. . u.. . . . .

.... = . ,..
.. . . . v. .. ,...r.,..+., ... . . , . . ...,=. ,r. v .... . , .. y. . . . e . .; . . . .. :. ,

...v..

. . * .e*.. .. . 4.. m .. ...s,. .. .>..
, ,

.

.

.

=

n
V i

s

I

I

!
i



k . 3'[ ', "M Nh[ .h f f .

w . n s m n s . s %[k&m.dhra.bN.k}[I; [N.kk'

gwwsw,

' ^ 42 2;y g g. p,,g.ggg- - *

SHIPPER'S DECLARATION FOR DANGEROUS GOODS /W-3 '

KCuwN|MGMn u%%';;cW6 n -

NATURE AND QUANTITY OF DANGEROUS GUODS" h, ['' k(p$h.|P,AC$ AGE k , "(
'

4

TRANS K , TYPE
- - w db'd

. ACT51T'Y, 'dATEGOR~2 s.
'

CLASS . FORM a *M . wr.dCONTENTS . k.INDEX
-

+ ~ w4.%t1T.w 2

ElTHER CHEM'!C1L* 'NbISBETOF' '# MITE '*. % FOR M. INDUSTRIALa f .M :- ~* -V**-

PROPER SHIPPING NAME CLASS FORM PLUS GAS /' i CURIES V cr'M PYELLOW **#.*br y;;.,.''
N. UN NUMBER * OR - 'LIOutD/ SOLID. %I 4 MILLI.* % .I't - ELLOW . D,ABEL % ,QPE A. .,$s.

'
URIES 9 or."M ' CATEGORIES, por Q'I*~J ,' DIVISION or SPECIAL FORpi -

".t
" r'q'RADIONUCLIDEf,P, ..gif.' I)d'#', ENCAPSULATION,

< - *.

Jc or SPEctALM
f j Nhktd,BELj ' %'$N M #$6N'

-

: III - YELLOW WONLY <- TYPE Be ..

|'- "g.

.
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Margulis, Wind, Harrington and Katz
Attorneys at Law
ATTN: E. Katz
921 Bergen Avenue
Jersey City, New Jersey 07306

Subject: Missing Radioactive Sources

Dear Council Katz:

The NRC has been advised your firm represents Fabco Piping Inc. and you are the attorney to contact
regarding Fabco. The NRC is requesting your assistance to locate four radioactive sources Fabco was licensed
to possess and use. Once the source have been located and the NRC has determined safe disposal has been
made in keeping with the appropriate requirements of the U. S. Administrative law Code given at 10 CFR
30.36, the Fabco license will be retired. To do this, the NRC needs to contact a Fabco official knowledgeable
in this area or be provided with records enabling us to trace the sources to another organization or individual
licensed to possess them.

The following information may help you to respond to our need. The 1980 Fabco license application .

submitted to the NRC was signed by Norman C. Spangler, President. The license issued (No. 29-21430-01)
identified Mr. Spangler as one of three individuals responsible for use of the sources. The sources are
radioactive Plutonium.238, Iron-55, Cadium.109 and Americium-241. These sources were provided by Texas
Nuclear for use in their model 9200 series Fluorescent X-Ray Analyzer. The Fabco license expired on October
31,1988 and was not renewed. On April 27,1989, Mr. Spangler responded, in writing, to a NRC Notice of
Violation stating he had been asked to resolve this problem and he would ship the sources and the Analyzer
to Texas Nuclear. This was the last communication from Mr. Spangler the NRC received. Texas Nuc! car has
advised the NRC they have not received either the Analyzer or any one of the four sources,

if you wish to discuss this matter please call Charles Amato of this office at (215)-337-5394. My phone
number is (215)-33t5301.

Sincerely,
1

|

Karla Smith !
Regional Attorney

cc: Docket File 030-20772-01 |

C. Amato 1
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P.EGISTRY OF RADI0 ACTIVE SEALED SOURCES AND DEVICESI

SAFETY EVALUATION OF DEVICE

NO.: TX634Dll3U OATE: April 197.5T

PAGE 10F 2

DEVICE TYPE: X-Ray Flourescence Analysis

MODEL: 9200 Series (9256 Source Housing)

MANUFACTURER / DISTRIBUTOR:Texas Nuclear
P.O. Box 9267
Austin, TX 78766

MANUFACTURER / DISTRIBUTOR:

SEALED SOURCE MODEL DESIGNATION:
Amer /Searle AMC, CUC, CTC, IEC, GDC, TRX, PHX,PPC, PPC-X
Tex. Nuc. Dwg.
570-57371B, 570-57242B696-696782, 696-696280,

ISOTOPE: See Table 1
MAXIMUM ACTIVITY: See Table 1__

LEAK TEST FRE0VENE: 6 months

PRINCIPAL USE: X-Ray Fluorescence

CUSTOM DEVICE: YES X N0
f

|
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DEVICE
.

MANUFACTURER: DISTRT.BtTIORS :

Texas Nuclear Corporation Same
A Division of Nuclear-Chicago

..
.

. .

11SE: ISOTOPES: MODEL NO:

X-Ray Fluorescence Several (See below) 465

DESCRIPTION:

' '

The Model 465 " Portable Radioisotope X-Ray Fluorescence Analyzer" consists of
two units; the probe, which can be hand-held and contains the source, filters and
detector; and the electronic unit, which contains the power supplies, electronic
components, controls and output display. The probe weighs about 3 pounds and the

i
electronic unit 12 pounds.

The instrument is designed for " rapid, nondestructive, in-situ elemental analysis ,

in mining, geology, metallurgy, engineering and process control". A radioisotope |,

source is used to excite characteristic x-rays in the sample. The radiation from |
'

the sample is detected with a NaI(TI) scintillation counter. Coarse energy dis- !
crimination is af forded by the detector itself and a single channel pulse height '

analyzer. Individual characteristic x-rays are isolated using balanced x-ray
filters in the form of thin foils placed over the detector window. By suitable
adjustment of thickness of the filters, x-ray transmissions can be made equal over
a wide range of energies, except for the pass band between their two absorption
edges, where the transmission will differ greatly.

In operation as a hand-held unit, the probe is pressed against the sample. One
of the " feet" on the probe is automatically depressed and this causes the source
shutter to open thereby exposing the source to the sample. As soon as the probe
and sample are separated, the shutter springs back to cover the source. A
second mode of operation is as a bench-mounted instrument, when small samples are
placed over the aperature. In this mode, the shutter is actuated when the sample
is covered by a cap which depresses the " feet" and provides a shielding.

Sourc e.s_ .

I

The instrument is designed for routine determinations of one or two elements at I
a time. The radioisotope source is chosen to be the optimum for the application |
envisaged. Some of the sources most likely;to be used are as follows: )

|
1

. Texas State Department of Health December, 1967.
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Isotope Activitics Type & Model No. Source Manufacturer
(Max in Brackets) Helder and Reference *

Cd 153 1 mci (3 mci) CDC 2 (CDC 3) X10 RCC (pp 142-3)
Am 241 1 mci (3 mci) AMC 2 (AMC 3) X10 RCC (pp 142-3)
Am 241 1 mci AMC 12 X70 RCC (pp 142-3)
Cd 109 1 mci (3 mci) CUC 2 (CUC 3) X70 RCC (pp 142-3) i

Pb 210 10 mci RBC 4 X80 RCC (pp 142-3).

Pb 210 10 mci RBC 14 X70 RCC (pp 142-3)
] Pm 147/A1 0.5 Ci (1.0 Ci) .PRX 7 (PHS 8). RCC (pp 140-1) '

R3/Zr 4 Ci TRT 2 RCC (pp 173)
R3/Ti 5 Ci TRT 8 RCC (pp 173)
Fe 55 5 mci IEC 5 RCC (pp 144)

* R.C.C. is The Radiochemical Center, Amersham, England. The page numbers refer to
the R.C.C. 1967/68 Radioactive Products Catalog, where more information on the
sources is available.

.

Radiation Levels

The shield in the source shutter is a 0.5 inch diameter by 0.06 inch thick tungsten
elloy disc. The manufacturer states that with the shutter closed, the dose rate is
less than 0.2 mr/hr. With the shutter open, the dose rate at one foot is about 1
mr/hr. The cap used for measurement of sampics in the bench-mounted mode has a
thin lead foil lining so that the dose rate at its surface is less than 2.5 mr/hr. '

:.

*

Lcbels
.

'

The device is labeled with the standard radiation warning symbol and the words: ;

CAUTION - RADI0 ACTIVE MATERIAL. Note: Because more than one isotope may be used !

in the device, the license applicant should describe how he will label the device
es to isotope, quantity and date of measurement.

i

Changing Sources
,

,

Changing sources does not appear to be difficult and probably would be done by most
of the licenscos. An applicant should submit his proposed procedure for changing
scurces.

;-
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