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o IYPRODUCT MATERIAL LICENS o, 24-2261-3 Amenduent Ro. 1C

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Reqflgti‘o’ns, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the
licensde, a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and im-
port byproduct material listed below; and to use such byproduct material for the purpose(s) and at the place(s)
designated below. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic
Energy Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Com-
mission now or hereafter in effect and to any conditions specified below,

Licensee is sceordance with spplica~
tive dated July 6, 1964
1. Name Nebomseil Afrereft Covporsties 3 License numbe: 3-2261+3 is —‘d h.tu
entivety te resd ss fallows:
2 Address 8z, isuis, Wisseuri 4. Expiration daie
S ey n, e 0
5. Reieronce No. ~

6 vaiypro\.. wate .cx,l" l 7 Chemical and/or ph}ncal iobrm‘ r 8. Morxxmuml amount c;t xcriaoc{aiv)x_ty
(slement a_¢' mass number) which licensee may possess at any
one time
(See Pags 1) (Ses Puge 2) | (Sos Page 2)
R e 2 T UL fay G . RA e e L Salr
(Sae Page 2)
ARk A nirdielT I SR EONDlﬁONS e e L 4 o)

10. Unless otherwise specified. the authorized place of use is the licensee's address stated in Item 2 above.

11. A. Dypreduet material licsased as Subiten § may alee be cond ot VWellops I-'lesd, Virgiai
5. Mypridwct matsrial lu.nlumt-lmydnhuducmh—dy. Florids.

12, The licenses shall semply with the provisisns of Title 10, Part 2, Coda of Fedaral
Regulations, Chaptsr 1, “Standapéds fer Protectiss Against Redistiem,” smd Part 31,

*sedistion Safety Requirements fer Rediogrephic Oporstians.”
13, A. Bypreduwct motevis) shell be woed by, or endey the supervisise of, Willimm L.
Eentew, T. €. Limk, 7. €. EsCallistar, ., N E. Wam, C. J. Velf, or W r.
Vroaschionipgt

8. w:mnu-u-m:-c-q.xuu-dn.nu«m
suparvision of, C. §. gitler or R, 6. Plamwar.

c.m.nym-muumumwmumu
7. C. NeCsllister. “Radiegrapher” is dofined in Sectiom 31.3(s), 10 CFR 31.
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MATERIAL LICENSE
Supplementary Sheet
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Continued From Page 29 License Number___ : .
- (G66)

Anendment Number 10

7. Chemical and/or physical form 8 Maximum amount of radioactivity whi

6. Byprodu—t.:twmmarid
licensee may possess at any one time

(element and mass number)

A. 20 millicuries

A. Thelliom 204 A. hay
B. Cesium 137 B. hay B. 20 millicuries
P. Sulfur 33 P. Aay P. 20 millicuries
. Coppar 64 ¥. Aay 7. 20 milificuries
G. Calcium 45 C. Any 6. 20 millicuries
H. Zinc 65 K. Aay H. 20 millicuries
1. Gellfem 72 I. Amy I. 20 willicuriae
J. Arseanic 76 J. Amy J., 20 millicuries
K. Silver 111 K. Any E. 20 millicuries
Ls Cadwiue 115 L. Any L. 20 millicuries
M. Gold 198 M. Aay M. 20 millicuries
K. Asmericium 241 H., Plated sources (NUMEC) B. 5 sources of 10 micro-
curies each
0., Promethium 147 0. Any 0. 20 millicuries
P. Aay byproduct material P. Irresdisted metal P. 1 curie total
between Atomic Nos. 3 and crystal semples
and 83, inclusive
Q. Hydrogen 3 Q. Tritiue foil Q. 400 millicuries

(Redistion Research
u"o Hodal ﬂ'l)

R. Hydrogen 3 R, Tritiwm foil (Rodistiom R. 240 curies; not to
Research Corp. Model TT-1) exceed 6 curies per
contained ia Lion Resasrch datector umit
Corp. carbon dioxide

detector

$. Iridiom 192 $. 3ealed sourcas (lsotopes $. 5 sources not to exceed
Specialties Co. Type 30) 2 curias each

T. Cobalt & T. Sealed sources (Muclear T. 2 sources mot to exceed
Chicage Corp. Nodel RR-60) 1 curie each

U. Cobalt 60 U. Seslod sources U, 200 millicurias

V. Ces .m 137 V. Sesled sources (Nuclear V. 100 mill..uries; no
Counsultsnts, Iac, custom single sonrce to exceed
gources) & microcuries

W, Kryptos 85 W. Sealed sources (U. 5. Radimm
Corp. Modal LAD ABé-1A) ¥, B8 sources of 150 milli-

curics each and 16
sources of 20 milli-

(See Page 3) curies sach
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License N umber,_._‘ﬂf_z_l‘_l:!._
(056

Aveudurat Bumber 10

i B w Yeo
through ¥, Isstvement eslibratice; otudias of redisticn demage mechanisms, crystal

A,

0.
’.

L B
|
5.

lettice diffusion, end selid ctate physics.

turfass desaps slusiies.

Badiation demage stedies. \
mumummmu-wommmm.
Tosting and salibratier of detestor wmils.
and 7. "Open-cir” handling techmique for industrial rediography .

Instresent celibration.

Tagging of bucking bare and sest ojectice safety pine feor detactiom after -

wasufseture.
Por wao in sireveft fa-flight vefeeling equipment.

COMBITIONS

14. Sealed sources containing bypreduct material shell mot be opaned .

15.

8.

Sesled sources of byprodust material shall met be combined for use im opan air
tochaiquestte produes a rediation level ix excess of the level preducecd by the
largest single soures suthorised by this licesse for opom air wee.

.

Eschk sealed souvrce scataiming byprodwet matsrisl, other thas Hydrogem 3,
nunmmmmmu—mmmuumunomrm.u
shall be tested for leakage sed/or contamination st iatevvalas met to
emseod oix months. Ia the absenca of & sertificate frem & trans fazor
mmtmmc.m:mmmumm—mnucncucnu-
for, tha sesled sourse hhall ptu put inte uves watil tested.

Botwithetending the peviodic lesk test vequired by the preceding pavagraph,
eny licensid seiled sourws coutaimiag byprodect material is essmpted Irom
pariodiec lesk tasce provided sbh quamtity of bypreduct seterisl contsived
ia the seurce $0es wet axeesd tem times the quantity specified for the
bypreduct mecerial ia Columm IX, Scheduls B, Section 30,72, 10 CVR ¥0.

The test shall be capeble of detscting the presencs of 0.005 microcurie

of redissctive materisl em the test sample. The test sasple sball be taken
mmmxumnmmurm.ueu«nuumam
seoled seurss is permansutly wownted or stoved om wikich one might expect
contaminstion to sccwmmulete. Mmeonds of lesk test results ehall ba kapt
in wnits of microcuries snd maiantaised for inspection by the Commiosien.

(Ses Page 4)
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17.

18.

1.

Date.
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BYPRODUCT MATERIAL LICENSE

Supplementary Sheet
License Number 3:__.’_“3_‘?__"__,

Anendaent Bsuber 10

The licsmces is sutherised to reeaive, pessass
and Cobslt 60 vhare the uunauvlty.-oodo the sexisass soust ef vadissctivity
specifiod iz Item § of this licemss provided:

L]
A, “mh“u—dﬁ-p—u por sowrve specifind in Item
nmummxmmummwxcmu

shall possess
w-.pduullymvudm Lasemes, Lhs 1Loonses
W-utmw 1tams 7 sad § of thip ltcempe iz scoevd-
e ) ‘.d - contained fn spplicatisns

enes with statexsats,
dated Octobar 6, 1936 and NMeveh 11, 1941,

oo folleows:

Adsisdstzetive instrectisns eatitlied “gafs Pysctics Frocsdurce” cwmsitied
Nay 22, 199%.

5. Letter dated May 13, 1999, frem ¥. L. Esstax.

Opsreting oad e rysney entitied “Builographiec Procndares
(Iridien 192)" sod doted Amgmst 1, 1961,

§. Letter dated Septesber 8, 1962, from W. b. %ﬂne U. S. Atomic Energy Commission
Original Sigued by
Robert £ Brinkman

b . 1954 by‘mm.m‘
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MDONNELL 7

W&w@ MUNICIPAL AIRPORT * BOX 516, 8T LOUIS 66, MO

9 DEC 1964
Ref: UBAEC-220-2407

United States Atomic Energy Commission
Uuhlmon 25, D. C.

Attention: Robert E. Brinkman

Isotopes Branch
Division of Licensing and Regulation

Subject: Byproduct Material License Modification

Enclosures: (1) AEC Form 313 (3 ecopies)

Gentlemen:

1.

2.

3.

Enclosure (1) is submitted in application for modification of Byproduct
Material License f2l-2261-3, issued to McDonnell Aircraft Corporation.
This license, as presently written, authorizes possession and use of
240 curies of tritium (hydrogen-3) in the Lion Research Corporation
Carben Dioxide Detector.

The above detector has been modified by replacing the tritium~-contain-
ing foll by & similar foil containing & sali of americium-24l. This
material is pladed on thin stainless steel substrate, then a gold foil
overlay is pressure wvelded to the top surface to form a sealed ioniza~-
tion source within the detector. As with the previous model, the ioni~
zation source is sealed within the interior of the detector and in no
instance is it opened by McDomnell personnel. Any repeir to this por-
tion of t » device is by the vendor at his facility.

8hould other information be required, please do not hesitate to contact

Yours very truly,
MCDONNELL AIRCRAFT CORPORATION

QL T

W. L. Kester

Bcientist ¢
Research Division Q\



¢ ) ATOMIC ENERGY COMMISSION
Form AEC-313 _ \ ; L M. 30-2027.3

an " APPLICATION FOR BYPRODUCT MATERIAL LICENSE

-

INSTRUCTIONS. —Complete tems 1 through 16 if this is on initial application, I application is for
only ems | through 7 and indicate new information or changes in the progrom as requested in Htems 8 through 15. Use supple-
mental sheets where necessary. ern 16 must be completed on all applications Mail two copies to: U. '
Commission, P. O Box E, Oak Ridge, Tenn.  Attention: \sotopes Extension, Division of Civilion Application.  Upon approval of this
application, the applicant will receive an AEC Byproduct Material License.  An AEC Byproduc Material License is issved in accord-
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the licenses is subject to Title 10,
Code of Federal Regulations, Part 20,

T o) NAME AMD STREET ADDRESS OF APPLICANT  (Institution, fiem, hospital, | (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL Wil OF USED (i

person, ok ) diffgrant from 1 (0))

McDonnell Aircraft Corporation McDonnell Aircraft Corporation

Box 516 Box 516

8t. louis, Mo. 63166 gt. lLouis, Mo. 63166
T‘GF&TSWW'” "ﬁ"ﬁﬂ“‘““"“"“‘”’""’ﬁ‘i&m UICINSE NUMBER(S). (f this 14 an .um. \ K renewol of ©

liconss, please indicate and give number )
Flight Test
& 2k -2261-3

3. ;‘VI—D\IM _U_;I_iu (Hame ond Eﬁ:ﬂ.}:iﬁﬁ:fm_?'ﬁuvm PROTC TION a‘ﬂCll (Nome of parson designoted o3 sadiation pro ~

wnmwdwml thwwqudo.vwomml.d m“d“mnu&nﬂ-‘n Mn‘mdum“u

%) M-mmldv)

game a8 Item R in Original License Same as Original License

T D0 L= [ —— Sy

s To) BYPRODUCT MATERIAL  (Elements T o) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILL URIES OF EACH CHEMICAL AND/OR PHYS.
and mass number of each | MWMIVOUWWQMMOMM. (lnohdnuu(udnmmdm.-“

w,wdm-dwtmunmnm.;

pmericium - 241 ] AmClg sealed Source manufactured by Radiation Research COrp.
. (50Qic maximum per foll; two folls per device - maximum

ensrm—

SN

5 DESCRIBE PURPOSE FOR WHICH SYPRGOUCT MATERIAL WILL BE USED. (¥ byproduet materiol s for “humon v, wopiment A (Form AEC-3130) must be com-
pleted n lay of this ifem HbM-ﬁd-n)nb-dcnddm,m“h-b.‘ndlwdmnv*nﬂdnmd/uhnnn
dnhm—ﬁhnﬁ-‘/vaﬂ)

To be used a8 ionization source {n lion Research Corporation carbon dioxide detector.
To replace present folls containing B3 (Item R in present license).
Average radiation is 1.2 mr/hr at 5 cm from surface. (8 mr at surface on one pide)

{Continved on reverss vide)




i)

[Fom AbC-313_@/57)
OF EACH TNDIVIDUAL NAMED IN ITEM 4 (Uss suppamentol sheets # mesespny

8. TYPE OF TRARING DUBATION OF | ON THE JOB | FORMAL COURSE

WHERE TRAINED TRAINING (Circle answer) (Cirche amawer)
- ’ -l 1 o inds Yes No Yeu Mo
profection :
b Rodicachivity meotwrement slandurdizo
Hon and monitoring lechniques and in- Yor Neo Yes Neo
O menty
¢ Mathematics and calov'ations basic o the, Yos N Yo« No
use and measwement of radicactivity

Y
d Siological sflech of wdiohen . Yoo Ne ..
9. EXPERENCE WITH RADIATION. lmlvudMaww.)
BOTOPE | MAXIUM AMOUNT WHERE EXPTRIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
10. RADIATION DETECTION INSTRUMENTS (Use supplementol shaets if necessory.)
TYPE OF INSTRUMENTS MNUMBER RADIATION SENSITIVITY RANGE WINDOW THICXNESS USE

(Include moke and model number of sach) AVAILABLE DEYECTED (s /) (mg/em’) (Monitoring, Surveying, measuring)

" m,m,mnmmummmumm.

13 FiM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For Rim bdges, oscify method of colibrating and processing, or name of spplier )

m&aumou TO BE SUBMITTED ON ADDITIONAL SHEETS

13, FACILITIES AND EQUIPMENT Mumwummmwmn.mm,mmm,m Explonotory skeich

of focility is attached.  (Circle anewer) Yor Ne

14, RADIATIOM PROTECTION PROGRAM. mn-m:rmmp'w-m # opplication covers sealed sources, swbmil leok
mmmm.-—,m,mwd.«u-mum,umumwmw.m.
icing, moinienance end rapair of the Kures.

15 WASTE DISPOSAL ¥ o commercial waste disposal service is emplayed, speclly name of company. Oharwise, submit detailed descrighon of methods which will

e usad for diaposing of redioach and estimates of the fype and omount of ectivily invoived.
el O e X T Tis e t be completed b ) N
16. THE APPLICANT AND ANY OFFICIAL EXEC thers O OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
© PREPARED 1N CONPORMITY WITH TITLE 10, : 30, AMD THAT ALL INFORMATON CONTAINED HEREIN, INCLUDING AMY
SUPPLEMENTS ATTACHED HERETO, 15 TO THE SEST O3 OOR KNOWLEDGE AND BeLIEF
| tiom
oy 3 P
Dot O December oy Lk, X 2272 A
_Bcientist _
Title of certifying ofciol

WARNING ..~ 18 U. §. C., Section 1001, Act of June 25, 1948; 62 Stat. 749, makes H o criminal offenss to moke @ willfully folse statement or
M-uymmmﬂwduunum-nmwwmmmm.

U 5 SOVERNEENT SRIRTING OFFICE 1987 & F 424004
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MDONNELL /4 (2,

WJW.@«M MUNICIPAL AIRPORT + §0X 516 8T LOUIS MO 63160

5 JAN 1965
Ref: USADC-220-2L38

United SBtates Atamic Energy Commission
Washington 25, D. C.

Attention: Isotopes Branch
Division of Iicensing an¢ Regulation

Subject: Application of Byproduct Material License (Cuatrol No. 64401)

Reference: (a) Our Telephone Conversation 29 December 1964

Gentlemen:

1. In accordance with Reference (a) the following additional information
is sutmitted.

2. McDonnell Aircraft Corporation at present possesses several carbon
dioxide detectors which make use of a tritium-containing foil as an
ionization source. Studies made by the Lion Research Corporation
have showed that greatly improved performance can be had with these
detectors when the tritiated foil is replaced by one containing amer-
{icium-24) as the active material. In view of this, we wish to sub-
stitute americium-24) foils for the tritiated ones presently being
used.

3. The new ion sources, manufactured by Radiation Research Corporation,
are made by coating one side of a stainless steel folil with an amer-
icium sal* A zo0ld foil i3 next pressure welded over the top to form
a leak-proof sandwich.

L. The new foils, after testing, are transferred to the Lion Research
Corporation where they are installed in the carbon dioxide detectors
in place of the tritium-containing foils. After installation, the
detector compartment is scaled shut.

5., No cperations such as inspection, calibration and testing by McDonnell
personnel require the opening of the ion chamber. Any malfunction
involving this portion of the device will necessitate returning the

detector to the manufacturer for repair. (\

\

A}

1939 25th Anniversary
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Ref: USAEC-220-2438
Page 2

In this manner, McDonnell is in essence obtaining and using a doubly
sealed source. The ion source is a sealed source and the ion chamber
is a sealed source which is to be opened only by the vendor at his
facility.

Each carbon dioxide detector received at McDonnell will be accompanied
by

a. A certification by Radiation Research Corperation that the
americium-24]1 source has been leak tested and found to be

free of cuntaminati-n.

b. A certification by Lion Research Corporation that the
detectors have been tested after sealing and found to be

free of contamination.

McDonnell Aircraft Corporation, upon receipt of each detector, will
perform a leak test, the results of which will become & part of the

permanent record of each device.

Leak tests made at McDonnell will be performed in the following manner:

a. A two inch diameter ashless filter paper will be used to
wipe all exposed surfaces of the detector.

b. The paper will be burned in a 1 inch diameter cup and counted
in an RCL Model 10200 flow counter. The counter will be cali-
brated using americium-24l and will be operated in the propor-
tion region.

10. Any counts above background will be considered as contamination and will
be cause for returning the device to the vendor for inspection.

11. Should other information be required, please do not hesitate to contact
me.

Yours very truly,
MCDONNELL AIRCRAFT CORPORATION

. rs , ,
i 'C\ e .’/.

W. L. Kester
Scientist
Research Divisi

L



St. Leuis, Missouri

William L. Esster
Y. C, Link

Attemnticn:

F. C. McCallister, Jr.

U. 8. ATOM.C ENERGY COMMISSION

MATERIAL L'JENSE
Supplementary Sheet

Mcbounell Alrcraft Corperstion

#, E. Wiam
C. J. Weolf

Jaseph V. Froach

Page__L of 1 Pages

License Number. 2A4=2261=3
{G66)

Amendment No... 11

C. 8. Sitler R. G. Plummer
In scoordance with applicatien dated Becember 8, 1964, License No. 24-2261-3 is emeunded
&8 follows:
 Te amand |

| 6 Byproduct material
(slement and mass number)

R. Amaricium 241

7. Chemical and/or physical form

R. Foil mepufactured by
Radlatien Resesarch Cerp.
and contained in Lien
Research Coxrp. carben
dieriide detectoer

8. Maximum amount of radicactivity whic
licensee may possess at any one time

B. 20 millicuries; oot to ex-
ceed 1 millicurie per
detecter

9. Authorized use

R, Testing end calibration of detecter units.

Condition 198 is added to read as follows:

19. B, Applicatior lsted Decesbar £, 1964 and letter dated Jamuary 5, 1965 frem W. L.

orw VS AtomicEmrqy Commission

Easter.
| OAN | 2 1965
Date
lo? & ¥
) wid).mal

by_ Division
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