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1 FEB
Ref’: -220-1262

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

Attention: Robert E. Brinkman
Isotopes Branch
Divieion of Licensing & Regulation

Subject: Byproduct Material License Application
Reference: (a) L&R:IB:REB(48200), dated January 2, 1963

Enclosures: (1) "Tritium Titanium Foil Use in Gas Detectors.”
(2) Detector Drawings

1. As requested in your letter, Reference (a), the following additional
information is supplied in support of our request for a Byproduct
Material License.

2. The Gemini spacecraft being built at the McDonnell Aircraft Corporation
uses a recirculating system to supply breathing oxygen to the astronauts.
In this system it ie extremely important that the carbon dioxide content
of the oxygen be held between specified limits, thexcsfore, a monitor
capable of giving a continuous measure of carbon dioxiae partial pressure
is to be installed into the flow lines.

3. These monitors, the Lion Research Corporation Model 52-88715-1’“Carbon
Dioxide Detector" use cylindrical ges-flow ionization chambers %o —easure
the ion current of a gas stream as it passes by a radioactive source
consisting of three square inches of tritiated titanium foil, Pigure 1.
The gas to be measured enters the detector unit where it is eplit into
two streams. One of these passes over air absorbing filter which removes
the CO,, the other enters the ion chamber without prior removal of carbon
dioxide. These two gas streams ong,treated and one untreated, pass
through separate ion chambers where an electric signal is produced. The
stream containing COp will typically show & great:r degree of ionization
than the one with CO; removed. The difference vcltage between the two
chambers can be interpreted as partial pressure of carbon dioxide under

proper conditions.

L. Each of the two ion chambers makes use of a three curie tritiated titanium /\37
foil which is permanently installed by the manufacturer. The foils are 37
installed in such a manner as to be completely inaccessible under normalQQ\
maintenance and use. Removal of either the filter cover-plate or the
electronics compartment cover-plate will not expose the foil (Figure 2).
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Ref: USAEC-220-1262
Page 2

A description of the source characteristics is given in Enclosure 1.

The device, because it uses a radloisotope which units extremely low
energy beta particles, exhibits no measurable external radiation.
Measurements have shown the equilibrium pressure of tritium over these
foils to be 8o low that it presents no hazard as a contaminate to the

air supply at the temperatures encountered in a manned vehicle.

The installation, testing and maintenance of the monitors will be under
the direction of William L. Kester until such time as other persons can
be trained to perform the-s tasks properly and safely.

Maintenance, in this case, will be restricted to:

1. Replacement of absorbing filters.
2. Calibration by means of "Standard" gases.

In no instance shall the seals on the compartment containing the
initiated foil be broken.

The device will bear the engraved legend:
CAUTION: THIS EQUIPMEN'' CONTAINS A RADIOACTIVE SOURCE. DO NOT
OPEN THE UNIT IN CASE OF MALFUNCTION RETURN TO VENDOR.

RADIATION
WARNING
SIGN

Because of the tight schedule on the Gemini project we would appreciate
your contacting us by telephone should further information be required.

Yours very truly,

MCDONNELL AIRCRAFT CORFORATION

(\.’2// ‘f.‘f " _e‘:'f,,,
W. L. Kester

Scientist
Research Division




Tritiums - Titanium
Foil for Use in
Gas Detectors

1. Tritium source

Tritium decays with a half-1ife of 12.26 yearg, enitting a
single beta particle in its decay to the stable He” nucleus. It
has an allowed beta spectrum with a maximum electron energy of
J8 keV, the lowest energy beta emitter known.

Tritium recommends {tself as a source because the low eneryy
of the electrons and the absence of gamma rays permit very high
intensity sources to be used without health hazard. The very soft
X rays produced when :rtctuy betas strike the walls of a chamber

are absorbed by a few mg/cm”* of material.

Tritium in its elemental state is a gas. A number of materials,
such as the elements zirconium and titanium, display the property
of occluding the isotopes of hydrogen. At elevated temperatures,
hydrogen diffuses freely through the lattice of the solid zirconium
or titanium. As the temperature is reduced, the hydrogen diffuses
less rapidly and below some temperature forms a chemical compound

with the zirconium or titanium,

Self-absorption limits the number of beta particles emanating
per square inch of plaque surface. Typlcally, using titanium, self-
absorption limite the number of befa rays per square inch to an
activity corresponding to 0.2 ¢/in” if the tritium is present in
1:1 ctomic ratio with the titanium. Trjitium-titanium plaques with
measured activities as high as 0.1 ¢/in® inch have been produced.
These plaques were obtained from the Radiation Research Corporation

in New York City.

We have investigated the stability of such plaques under vacuum
and at elevated temperacureg.l Our own observation at high vacuum,
as well as these of others,“ indicates that both titanium end zir-
conium hydrides are stable at room temperature. Measurements were
made on a titanium-tri~ium plaque over a number of days. The bet-
ray. from the plaque were mgasured very accurately while the plaque
was held at a vacuum of 10" wmmHg. During this time, the beta ray
currcnt from the plaque showad no decrease greater than that attrib-
utable to the natural radioactive decay of the source.

1. G.F.Vanderschmidt and J.C.Simmons, Advances in Vacuum Society and
Technology, p. 305 (Pergamon Press, N. Y., 1960).
2. J.F.Cezzeron; A.E.R.E.1/M 29, Harwell, England (1953).

!; )
v \ioE
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The averzse enorgy of the beta rays emitted by tritium is
cbout 5 kV. The spectrun of the radiation from a thick source
is considerably modified, the average energy being lower. In
addition, a large number of secondary electrons appear at the
surface of the plaque with energies of no more than a few elec~

tron volts.

2. Correction for Tritium Dacay,

In all {natru=snts using a tricium source, a correction
.ot be made to the sensitivity of the instrument to account
for the docay of the tritium. Table I gives the necessary in-
crease in sensitivity versus the number of years after inftial
c.libration up to 10 years. Interpolation on a linear basis
1oy be made for any time within one year to an accuracy of better

than 1%.

cble 1. Scnsitivity Adjustment

Year after initial calibration Increasc sensicivity
by the factor

1.000
1.058

CVONOTTVIDWN=O
—
w
N

—

3. Safeoty l'nnsures,

‘o external radiation i3 precoent with {nstruments using tritiunm;
no opecial preceutions eare nacessary in handling such instrumants.
Like all radiosctive material, tritium is potentially dangerous if
swallow2d and fixed in the body. Although the body does not use
hydroger. .a its matabolicm, the tritium sometimes exchanges with
the normal hydrogen in water end other body materials, and {o re-



tained in this way. The normal retention time of the tritium
is thus principally the biological hali life of water in the
body, a few days.

The maximum amount of tritium which may be permanently
retained in the body (A.E.C. figure) is 0.010 Curie. Although
th.s figure represents a large amount in comparison with maxi-
mum permissable limits for other radioactive materials, the
fisure represents a small fraction of the tritium contained
in @ typical instrument foil. As such, special precautions are
necessary in cutting and installing the foil. Instruments in
wh.cn tritium foils are used should be returned to the manu-
fecturer should replacement or repair of foils be required.

Leckage from the source is negligibls at room temperature.
E«trapolati on of the curves of Mc Quillan? gives an equilibrium
vapor pressure of hydrogen above titanium of 107 mn Hg at
room temperature. This vapor pressure corresponds to a concen-
tration of tritium of the ordzr of 10-8 Curie/cc, an amount
well helow the exempt limit of 5 ~ 107° Currie/cc estahblished
hy the A.E.C. The measurements described in reference | confirm
th!s result inasmuch as the source also must be less than about
on¢ per cent per year, the limit of accuracy of the measurement.

Lion Research Corporation
1/11/63

v — - — - -~

5. A.D. Mc Quillan, Proc. Roy. Soc. 204A , 309 (1950).
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i > 7t i U. 8. ATOMIC ENERGY COMMISSION Page. A _of L Pages
MATERIAL LICENSE

Supplementary Sheet )
License Number___24=2261=3

(Go4)
Amendment No 3

Mebounell Airvaraft Corperstiocn
8t. lﬂtl. ¥issouil

Attemntion: Williss L. Kester H, E. ¥inm
B, A, Lamb 3., K, Veber
T. €, Linck C. J. Wolf

r. €. mu.m. Jz.

In secordancs with applicaties deted Dessmber 5, 1962, as emended by letter dated
February 11, 1963, and signed by W, L. Kester, Lisense Ne. 3#4-2261-3 1is emended to add

the following:

6. Byproduct material 7. Chemical and/or physical form [8. Maximum amount of radioactivity whic
(element and mass number) licensee may possess at any one time

U, Hypdrvegen 3 U. Tritisted titanium feils U. 240 euries, not o excesd
(Radiation Rsseaarch Cerp. 6 curias per detecter unmit.

Model TT-1) ss countained
iz Liom Research Corp. 4
"Carben Dioxide Detecter.

9. Authorized use
U. Testing snd calibretion of Lien Reseerch Corporstiem."Carbesn Diexide Detector”.

P AT T, PG AR 2/ f/f 3

i

For the U. S. Atomic Energy Commission

FEB 3 ~ 7 Driginal Sigead by
Date. drtbiios = o SO UL il Rober! £. Briskmas

_ lsetopes Branch

Division of Licensing and Regulation
Washington 25, D. C.




MiDONNELL 7 Lrorart

o@/"lém[ Jw.@’w; MUNICIPAL AIRPORT* BOX 816 5T LOUIS 66, MO

8 AUG 1963
Ref: USAEC-220-161k

United States Atomic Energy Commiesion
Washington 25, D. C.

Attention: Director, Division of Licensing & Regulation

Subject: A Modification of Byproduct Material License

Enclosure: Form AEC-313 (3 copies)

Gentlemen:

ll

We would like to add 50 microcuries of Americium-241 to the
presently authorized materials listed on our Byproduct
Material License No. 24-2260l1-k.

The Am-24l, to be obtained in quantities of not more than
10 microcuries per source, will be used as alpha standards
in our Nuclear laborstory. These standards will be manu-
factured by the Nuclear Materials and Engineering Compeny
(NUMEC) of Apollo, Pennsylvenia, and will consist of stain-
less steel discs with the Am-241 electro-deposited on one

surface.
Three copies of form AEC-313 are here with enclosed.

We would appreciate hearing from you as soon as possible
should further information be required.

Very truly yours,
MCDONNELL AIRCRAFT CORPORATION

FE A

W. L. Kester

Scientist
Research Divisicon /\

M 'l’\ 7}
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o
)
N
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ATOMIC ENERGY COMMISSION

Form AEC-313
e APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INSTRUCTIONS . —Complete fems | through 16 if this is an initial application.  If application is for renewal of a license, complete
indicate new information of changes in the program ai requested in ltems 8 through 15. Use supple-
i es to: U. 5. Atomic Energy

only iems | through 7 and
mental sheets where necessary. BWem 16 must be completed on all applications.

Commission, P. O. Box E, Ock Ridge, Tenn. Attention: lsotopes Extension,

opplication, the applicant will receive on AEC Byproduct Material License.

ance with the general requirements contained in Title 10, Code of Federol Regulations, Part 30 ond to Title 10,

the licensee is subject

McDonnell Aircraft Corporation

p. 0. Box 516
st. Louis 66, Missouri

-

7 DEPARTMENT TO USE BYPRODUCT MATERIAL

Nuclear Hesearch

o WOIVIDUAL USER(S]  (Name tame and htle of |
WpecYiR U of byproduc! material  Give Foning and sxpanence
Q)

pr. C. Je wOlf

& o] BYPRODUCT MATERIAL (Eloments

ondw»molochl
aumber, number of

Americium—241 '|
1 steel.
| ation; Apollo,

|
7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT WATERIAL WILL BE USED.
plated w lev of this ihem

-ﬁdummnmndnd’uund)

Alpha source
jon chambers, and for inducing surface

-

FOR Div. o

Code of Federal Regulations, Port 20.
1 (@) MAME AND STREET ADDRESS OF APPLICANT  [Inshitution, firm, hospitol, | (b) STREET ADDRESS(ES) AT WHICH 8YPRODUCT MATERIAL WILL BE USED (I
person, ek ) different fom 1 (9} )

ierdealin) who will vie o drectly
n thoms 8 ond

T o) CHEMICAL AND, O PHYSICAL FORM AND MAX
mvommtvouw\uomum ANY
sources ond maximum activity

Americium metal
Produced

‘TH bm;t-’mlunl is for “humon e,
Nummu-mmm.ﬂu—um,

to be used for calibration of alpha count
lattice defect in

game as 1(a)

22 261 =k

MOI'MM”T—
of his trawning ond ex

5 SADIATIO N PROTECTION OFFICER (Nome of perice
moﬁcv#wm:wvduﬂm Aftach resume
pecmnce of in Homs 8 ond 9 )

7. C. Linck

|
|
|

e et et

k ___.,_._._,._‘,_____—__—,__-—___——4.______————'.__—
1MUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
ONE TIME (¥ seoied source(s). dnmmdm, mode

par tource |

50 microcuries electroplated on stainless
by Nuclear Materials & Equipment Corpor-=

pennsylvania.

e i ————— e —
supplement A (Form AEC-313a) mus! be com:
container and/or device n

Mhnhndn*lmmdﬁow

ers, solid state detectors,
materials.

-

+ 53281

Ve i ..-r\nut

I

(Continued on reverss vide)
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Page Twa,

Form AEC-313 (2/57)
AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4  (Use supp iol sheets if y)
6. TV OF TARGND DURATION OF | ON THE JOB | rOliaL couRsE
WHERE TRAINED TRAINING (Cirche answer) | (Circle onswer)
a Principles ond proctices of rudiation Yer Mo Yo Ne
o _see previous application
b Rodicactivity measwement stondardiza-
tion and monitoring techniques and in. Yeor Ne Yes Ne
srumernts
¢ Mathematics ond calcuiations basic to the o e e e
use and meuswement of radiouctivity
Y Mo
d biolagical effects of radiaton Yos Neo "
9. EXPERENCE WITH RADIATION.  (Acthual use of radionotopes or equivalen! experience.) . &
BOTOPE | MAXMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE ryﬁovuu .
see previous application
i . -
vo IA_QMYDN DETECTION INSTRUMENTS  (Use supplementol sheets if m.)
TYPE OF INSTRUMENTS NUMBER RADIATION SEMSITIVITY RANGE | WINDOW THICKNESS USE
{tnkﬁ make ond mode! number of each) AVAILABLE DETECTED (mw A} (mg/em?) (Monrtaring, surreying, meGIuring)

11 METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

17 P SADOES. DOSIMETERS. AND BIO-ASSAY PROCEDURES USED.  (Fov film bodges, specily method of colibruting and pmcsrtivg, or Aus of supplier )

INFORMATION TO B SUBMITTED ON ADDITIONAL SHEETS

13 FACKITIES AND EQUIPMENT.  Describe iab y tacilihes ond handing equp soroge . shinlding, fume hoods, k.  Explanatory sketch

of focility i hed.  (Circle ) Yos  Neo

14 RADIATION PROTECTION PROGRAM.  Describe the radiation protection pro gram inchudi | " ot lod souwrces, submit leok
mmmwmmmuummdmumumuuwumwmwm
wng. mamtenonce and repoi’ of the source

15 WASTE DISPOSAL. W e | wask disposel service is smployed, specily name of compony.  Otherwise, submil detoiled description of methads which wili
be vsed for disposing of rodicech and et of e type and amount of activity nvelved.

RTIFICATE (This itfem must be completed by applicant)

14 NA"T!CAN"AMMVO’"CIMII!CWNOMC! HALF OF THE APFLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
PREPARED IN COMPORMITY WITH TITLE 10, ART 30, AND THAT ALL INFORMATION COMTAINED HEREIN. INCLUDING ANY

SUPPLEMENTS ATTACHED HERETO, IS TRUE KMOWLEDGE AND BELIEF

Applicont named  iem

Date < August 1963 ;‘ AUG 5 y: We Lo Kester N
\ Scientist
\(f,\u‘"hm Title of corifying ofciel

WARNING.—18 U 5 C, Section 1001, Act of Jume 2§, TN Giat. 749, makes it @ criminal offense to make @ willfully folse statement or

representotion ¥ any department or agency of the United Stotes as to any maiter within its jurisdiction.

¥ 6 SOVERNMENT PRINTING DFFICE 1987 O F ~434006



oM ARC-874A U. 8. ATOMIC ENERGY COMMISSION Page.d_of L Pages

(10.81)

MATERIAL LICENSE
Supplementary Sheet
License Number 24-2261-3
(G64)

Amendment No 6

Mc Domnell Adr.raft Corporation
St, Louis, Missouri

Attention: Vililiam L, Kester H, E, Winn
e A Lamb H. K., Weber
T. C. Linck C., J. Wolk

F, C, McCallister, Jr.

In sccordarce with spplication dated August 2, 1963, Byproduct Material License Number

74+2261=3 3 hereby amended as follows:

To Add:

| 6 Byproduc material 7. Chemical and/or physical form |8. Maximum amount of radioactivity whic

(element ind mass number) licensee may possess at any one time

V., Americium 24) Vv, Plated Sources V. 5 sources of
(NUMEC) 10 microcuries
each, Total

50 microcuries,

5

9. Authorized use

V., Cslibzation of instruments and for inducement of surface lattice defectys in materials.

U L 3 N\l
| Y

For the U. 8. Atomic Energy Commission

AUG 21 1963 Driginal Signsd by
Rebert £, Brinkmas

Ll N
). 4 0. Ko /K A KER 3 fsr/e,s

! -
{ >

PN W ¥
/J+(LJ1"¢'7(_"J '_51{/ 77




MSDONNELL 7
Lambert Jam.[mmﬁf.m 816 ST LOUIS 66, MO

8 SEP 1963
Ref: UBAEC-220-1669

United States Atomic Energy Cammission
Washington 25, D. C.

Attention: Director, Division of Licensing & Regulation

Subject: A Modification of Byproduct Material License
Enclosure: Form AEC-313 (3 copies)
(Gentlemen:

1. McDonnell Aircraft Corporation plans to acquire a Jarrell-Ash
Model 26-700 Universal Chromatograph.

2. This instrument employs redioactive materials in the three sensing

elemente that we will use; accordingly, campleted AEC Forms - 313
are enclosed in application for modification of our present License,

uO. 2‘."2261'3.
3. Should you require further information please do not hesitate to con-

tact us.
Very truly yours,
MCDONNELL AIRCRAFT CORPORATION
\/j/ ' i .r“‘ji:;“"/‘?sf’
W. L. Kester
Scientist
Research Division
WLK:emc
Q
N
PK Fe20AN
\ L w/
b
> B e



- ATOMIC ENERGY COMMSSION Form opproved

APPLICATION FOR BYPRODUCT MATERIAL LICENSE el Suo o, 68037 4

» .-.
Form AEC-313
(5-58)

INSTRUCTIONS. ~Complete Items ) through 16 if this is en initial application. |f application is for renewol of a licenss, com-
plete only Items | through 7 and indicate new information or changes in the progrom o requested in Items 8 through 15, Use
supplemental sheets where necessory. Item 16 must be completed on cll applications. Mail three copies to: U. 5. Atomic Energy
Commission, Washington 25, D. C. Attention: lsotopes Branch, Division of Licensi and Regulation. Upon approval of this
applicotion, the applicant will receive on AEC Byproduct Material License. An AECngmoduc' Material License is issved in
eccordonce with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub-
ject 1o Title 10, Code of Federal Regulations, Part 20,

1 j@) NAME AND STREET ADORESS OF APPLICANT  (Institvtion, firm, hosprtal, | (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED  (If

difterent from | (a) )

person, ek |
Same as 1. (&
McDonnell Aircraft Corporetion (a)
Box 516 Zip Code 63166
8t. Louis, Missouri
3 DEPARTMENT TO USE SYPRODUCT MATERIAL e REVIOUS LICENSE NUMBER(S) (W Wi 1 on apphcanon for renewal of o
licanse, please ndicate ond grve number )
Quality Control
g 24-2261-3
= IDIVIOUAL USER(S)  (Name and file of individvas) whe will vse o duectly |5 RADIATION PROTECTION OFFICER (Nome of person a«.m:;;:&f;:od
wiparvise v of byproduct matenal  Give raming ond expecence in ilems 8 and } sechon officer f other than individuol user  Artach resume of his rouming ond ex
L) | perence o4 in tems 8 ond 9 )
N. A, Lamb - |
o T, C. linkk
‘ ;'b%*\j/ 7
o 1o SYPRODUCT MATERIAL  (Flements | (b) CHEMICAL AND, OR PHYSICAL FORm AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND. Ok PHYS. |
ond mass numbar of sach ) | ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TimE (¥ secled source(t) olo stote nome of manutocturer mude!
aumbar number of souwrces ond maximum activity per source |
A. s A. Jarrell-Ash Company Model 26-751 containing 20 me
of 8r99, U. 8. Radium Corporation #1ab 369.
B. 8r° B. Jarrell-Ash Company Model 26-T54 containing 20 me
of 8r7°, U. 8. Radium Corporstion #labd 369.
C. 113 ¢. Jarell-Ash Company Model 26-755 containing 100 me

of B3, Radiation Research Corporstion T-1 b

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. H brproduct matenal u for humon use,  supplement A (Farm AEC-3130) must be:
pleted in liwy of this tem  If byproduct moterial is in the form of o sealed wource include the make and mode! number of the sorage contoner and of Qo
which the source will be tored and or used.) » o

A. To be used in the Jarrell-Ash Company Model 26-700 Universal Gas
for the chramatographic analysis of

B. To be used in the Jarrell-Ash Company Model 26-700 Universal Gas Chramatogreph
for the chramatogrephic analysis of

C. To be used in the Jarrell-Ash Campany Model 26-TC0 etc etc

i g \ | )
| 528483

[
E;k " HLCE n..\ ‘J.‘.LEDGED -

0Ok LUV Ut il

(Continued on reverse side)

WU IBS 20

B e i3 "\"!




Form AEC-313 (;n‘ Poge Two

' VlAN_PfG ANO !mmyg_ov !ACH i!JI_)NIDUAL NAMED IN ITEM 4  (Use swpplementol sheets if necessory)
8 TYPE OF TRANING [ DURATION OF | ON THE JOB | FORMAL COURSE
L WHERE TRAINED TRAINING | (Circle anawer) |  (Circle answar)
a. Principles ond proctices of oml Yoo Mo Yoo Ne
protecton = '8
b. Radisochivity measwr sandacdizo-
Han 4o ! mendering ‘=t ques and in- You No Yeor No
ruments S8ee Previous Application <
3 M:*““‘ and cal '; bosie to the Yes No Yos No
e 24 droestivity
A N AL N X -
{ Y
d Biological eflects of radiotion Yes  Ne 1 e No
9 !lﬂl!ml WWH lAD(AVION (Acml e ol mdmm or wquivalent axperence )
-om; mmmoum WHERE exnuua W“OAMD { mrmouxrwma TYPE OF USE
Bt D et (RN .ol s i % s . SR
| |
[ ‘
i | See Previous Application
| | l
IO uouno_q_uucnou INSTRUMENTS  (Use ,,‘_7 v o) sheets if y ) TR
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE
(Inchude moke ond model aumber ol sach) AVAILABLE DETECTED (v he) (g /em’) (Manitoring, surveying, measuring)
e e - NS SESN——— SNttt A Ee e

See |Previous |Application |

|
| |

11 METHOD, FREQUENCY AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

|
|
|
|
|

et e

12 PRM BADGES, DOSIMETERS. AND BIO ASSAY PROCEDURES USED  (For Aim bodges, secily method of calibrifing and processing, or nome @ of supphier.)

I INFORMATION TO BE SUBMITTED ON ADD"IONAI. SMEETS
13 FACIITIES AND EQUIPMENT  Describe laboratery et and hondéng equip wvm :mun shialding, fume hoods, et Explanatory sketch
of focility is amached  (Cucle amwer) You

M lAD‘A"ON "ONCTION PROGRAM  Describe m diation p pto.v-u vd ro! o W oppl coven lod sources, submit lo.h
Witing procedures where applicable noma. Faming, and sxpenence of penon © Lerrorm .d teats, and arrangements Cv performing inihal rodigtion wrvey,
- wng. mamienance and repoir of the l.‘
The manufacturer's instructions for rediation safety will be followed.
15 WASTE DISPOSAL M o i woste disposal service s employed. 1pecity name of company  Otherwise, submit detoiled description of methods which will
be wsed for diuporing of radicactive wailes ond eshmates of the type and of achvity |ved

——— " w———
e C!ITI!ICAYI This itern must be gompb'o‘ by applicant)
BEHALF OF THE APPLICANT MAMED IN ITEM 1, CERTIEY THAT THIS APPLICATION 15
PART 30, AND THAT ALL INFORMATION CONTAINED MEREIN, INCLUDING ANY
OF DUR KNOWLEDGE AND BELIEF

?“ ™E A”\OCANV AMD ANY OFFCIAL EXECUT)
PREPARED 1 CONFORMITY WITH TITLE 10, COQ
SUPPLEMENTS ATTACHED HERETO 1S TRUE

McDonnell Aireraft Corporation

Do 4 September 1963
Scientist, Res h Division

Title of cortifying oficiol

Y

WARNING .18 U § C, Sectien 1001, e F (R 82 Star. 745 makes it o crimina! offense to make o willfully false statement or
reprasenintion o oy deportment or agency of ¥  'Inited 7 as 1o any mater within i jurisdiction

T UGS GOVIRNMENT PRINTING OFFICE 1981 D 41998




7. 8. ATOMIC ENERGY COMMISSION Page.l of 3 Pages

MATERIAL LICENSE

Supplementary Sheet i A
Li Number.. . s e s e
Amendment No 7
He Dounell Aircraft Corperation
1 St. louis, Missouri
Attention: -.'liam L. Kester H. E. Winn
v A. Lamb H. K. Weber
T. C, Linck C. J. Wolf

¥F. C. MeCallister, Jr.

In accordence with application dsted September 4, 1963, License Number 24-2261-3 is
amanded as follows:

To Add:
L_()Byprr)duct material 7. Chemical and/or physical form (8. Maximum amount of radioactivity whic
{element and maus number) licensee may possess at any one time

W. Strontium 90 W. Foil(U.S. Radium Corp. W. 20 millicuries
Model LAB 369)
X. Strontium %0 X. Foil(u.5. Badium Corp. X. 20 millicuries
Model LAB 1369)
Y. Hydrogen 3 Y. Tritisted foil (Radia- Y. 100 millicuries
tion Research Corp Model
T-1)

==
9  Authorized use

W. To be used ir Jarrell-Ash Company Model 26-751 detector cell as a component of
the Jarrell-Ash Company Model 26-700 Universal Gas Chromatograph.

X. To he used in Jarrell-Ash Company Model 26-754 detector cell as a compouent of
the Jarrell-Ach Compeny Model 26-700 Universal Gas Chromstograph.

Y. To be used in Jarrell-Ash Compsny Model 26-755 detector cell as & component of
the Jarrell-Ash Company Modec. 26-700 Universal Gas Chrometograpn.

Condition 18 C is amended R0 reed:

18. C. 1f the test reveals the presence of 0.005 microcvrie or more of removable contamin
tion, the licenses shall immediately withdraw the sealed source from use and shall
ceuse it to be decontsminated and repaired or to be disposed of im sccordance with
Commiseion regulations. A report shall be filed within five deys of the test with

)
%\bf\

(See Page 2)

P "



FORN ah 1. 8. ATOMIC ENERGY COMMISSION Page. 2 o 2 _Pages
{PRODUCT MATERIAL LICENSX
: Supplementary Shee!
License Number. 24-2261-3
(G64)

Continued from page ome Amandment Nusbaer 7

COMDITIONS

18. C. ceatinued

the Director, Divisien of Licensieg saud Regulation, U. §. Atowic Energy Commission,
F Mashingten 25, D. C., deseribing the equipment imvelved, the tast results sud the

eorroctive sction takem. A copy of such report shall also be seat to the Director,
Region 111, Division of Cowplisnce, USARC, Oakbroek Profess.onal Building, Oak Brool

Illineis.

Conditions 21 snd 22 are added to read:

y. Is 1iew of using the couventionel radiatien cautiom celors (megenta or purple on
yellow background) as provided ian Section 20.203(a) (1), Title 10, Code of Federal
Reguistions, Part 20, the licemses is hereby suthorized te label detector cells
and cell beths, comtsining byproduct material and used in ges chromatography de~
vices, with conspicuous etched or stamped radiation caution symbols without &

color requiremeat.

}1. Detector cells containing Hydrogen 3 foil shall only be used in conjuaction with a
{ properly opersting tempersture coatrol mechaniem which prevents foil temperatures

from exceading 225 degrees Centifrade.

— For the U. S. Atomic Energy Commission
N

: ] " W) Original Signed by
, "o Ecipema rench

Division of Licensing and Regulatior
Washington 25, D C

SEF, 718 \ A L
s A R . ST .t"d'.?. S, uE Gu L‘-P\\b}

LRobk T * e K<L 243,




ATOMIC ENERGY COMMISSION dadin
Budget Zurecy Ne 36 RO27 4

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

Form AEC-312
(5-58)

+ for renawal of 0 license, com~
sted in ltems 8 through 15. L':e

app!ication. I application |
U. S. Atomic Energy

msTllUCTlONL-lea. ftems 1 through 16 i this 1s on initial
plete only ltems | theough 7 ond indicate new information of changes in the program as reque
supplamenta| sheets where necessary. Item 16 must be completed on oll applications. Mail three copies to: U.
Commission, 'uhinron 25, D. C Attertion: lsotopes Branch, Division of Licensing and Regu atien. Upon approval of this
cant will receive or AEC Byproduct Material License. An AEC Byproduct Material License is iasued in
ained in Title 10, Code of Federal Regulations, Port 30 ond the Licensee is &

opplication, the appli
eccordance with the general requirements cont
jsct to Title 10, Code of Federal Regulotions, Part 20.

UCT MATERIAL WILL BE usED. (¥

) STREET ADDRESE ES) AT WHICH BYPROD
difbereni trom 1 (o))

1 (o) NAME AND STREET ADORESS OF APPLICANT  (Institution, firm, hospital, | (b

parson, ek |
McDonnell Aircraft Corporation McDonnell Aircraft Corporation

Box 516

st. Louis 66, Missouri 63166

vy e ————————— S e ™ L —————————e———

7 DEPARTMENT TO USE SYPRODUCT MATERIAL 1 PREVIOUS LICENSE MUMBER(S). (¥ i i on applicohen for renawal of o
lconse, please mdicate and give number )

PROJECT GEMINI ~ DEPT. 930 ‘1 2h-2261-3
RADIATION PROTECTION GNC!!.(M of person designated o rodiation pro
AMoch resume 97 his rowing ond &x

" iName and title of e o will vie o drectly |3
Gvn.mndowm«n-nmlmﬂ rxmonoMMM-dw‘m
oerrence as n Mems 8 and )

e NDIVIDUAL USER(S).
PR of byproduc! materal
9)

T. C. Linck - Same &8 previous
license.

¢. R. Schumacher
J. A. Schneider
N. W. Rokes

See Attachment I‘

|
el

MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.
monubocturer, mode!

CHEMICAL AND,/ OR IHYSICAL FORM AND
(H swcled rource(s), olso stare name of

5 o) BYPRODUCT MATERIAL Tilements | (b)

and mass number of eoch ) | ICAL FORM THAT YOU WiL POSSESS AT ANY ONE NIME
numbe’ wdwdmum-cmmnmu)

ah Corp. Model

wn foile (Radiation Resear
"carbon Dioxide

Tritiated titani
d in Lion Research Corp.

Tr-1) as containe
Detector."

&ydrogen-3

R

e for humon vee  supplament s Therm AEC-3130) musl ba com:
ond model aumber 3 the soroge contoiner ond/or devicy I8

5 DESCRIBE PURPOSE FOR WHICH SVPRODUCT MATERIAL “WILL BE USED (I byprodue!
pb.dnhwdhum Mmed-nNMd..—Um, inchode the make
-uhum..uunﬁ-d or used.)

ion "Carbon Dioxide Detector".

Active element in Lior Rasearch Corporat

WP M BATER

FOR DiV. OF COMPLIANCE ST1C7

(Conhnuad on revers swide)




Farm AEC- 313 (5-98) . Poge Twe

AINING AND OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemanicl sheets if naceuaty)
8. TYPE OF TRAINING
DURATION OF ON THE JOB FORMAL COURSE
WHERE TRAINED TRAINING (Circle anawer) | (Circle answer)
o Principles and prochices of rodiohon Yes Neo Yeu Neo
protechon
b Redioactivity meoswemant stondardizo-
tion and ttaring techniques and in- Yer Neo Yoo Mo
sromenty
¢ Mothemahcs and colculahons basic o the Yer N R ™
use and measurement of radioactivily
Y No
¢ Biolegical shech of radiation - - -
v cmmmmm (Actua! use of rodiouctopes or equivel ! expacence. |
BOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF UsE
|
10, RADIATION DETECTION OQ_SY_I_U“NVS (Use suppinmantal sheets if necessory |
TYPE OF INSTRUMENTS MUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS UsE
(mw /) (mg/em”) (Monitoring, Iurveying, measuring)

(Include moke ond model aumber of sach) AVAILABLE DETECTED

b e e s mremen

11 METHOD, PREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

5 T SADGES DOSHAETERS, AND BIO-ASSAY PROCEDURES USED.  (For Al bodyes, specily method of caliivoting and processmg, o name of upplie )

INFORMATION TO 8. SUBMITTED ON ADDITIONAL SHEETS
1, 3, shislding, fume hoods, et Explanatory sketch

T3 TACKITIES AND EQUIPMEM!  Describe laboratory facilities and remate handling equip g¢
of focility i umached  (Ticle amewe) Yeor Me

14 RADIATION PROTECTION PROGRAM  Describe the radiation protection program nchding control es 1 application covers sealed sources, swbmit leak
wMaM.nhuﬂo,w,m.wmmd”.m“ﬂ.“uwmhmmnmmwvm-

King. momtenance and repoir of e source

iled duscription of methods which will

15 WASTE DISPOSAL W e | washe disposal servicr s employed, specily name of compony.  Omherwise, submif o
e wsad for disposing of redicachive wasttes and sstimates of he type ond i of activity Fred

_WQ be completed by applicant
16 THE APPLICANT AND ANY OFFICIAL EXECUT'NG CERUBICATE OM BE OF THE APRLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
FREPARED IN CONFORMITY WITH TITLE 10, COVE QF REDRRAL FEGULATIONS  PART S0, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY

SUPPLEMENTS ATTACIED HERETO, IS TRUE 1O THE BEST OF OUR KN AND BELIEF
& -\ McDonnell Aircraft Corporation

| = et o
T4t ” \

0

Do 28 Jeapuary 1964 | - ey L W

./ _Bcientist
J // Tithe of certitying official

S

VARNING .18 U § C., Section 1001; Act of June 25, 1948; 82 Stot 749, mokes it o criminol offense to moke o willfully folse siatement or
LMbeWOMWVQONWMM.bm mather within its 'unisdichion

T LS GOVERNMENT PRINTING OFFICE 1941 D—41988)
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Attachment (1) BSec. 4

The individual users named on the application have no previous training in
use of radioactive materials.

The design of the Lion Detector is such that it presents no radiation hazard
to personnel. Access to the tritium-containing foils is gained only by first
removing & cover plate which is sealed shut. This plate is never removed by
McDonnell personnel during inspection, calibration or repair.

Leakage of tritium from the source is undetectable by standard wipe tests;
therefore, it is assumed that license requirements can be satisfied by our
maintaining a strict accountability of these devices and by guaranteeing
that only asuthorized personnel (Lion Research Corp.) perform those operatione
requiring access to the byproduct material.

R
Hi

¢

i Nt | 4 Sous

}'UR L'l"ro O‘ LCNA. wil il

:7‘f'1
|



MﬁDONNEL}// il

[ A
ambent lyw.(gum MUNICIPAL AIRPORT* BOX 516, 8T LOUIS 86 MO

o

30 JAN 1964
Ref: USAEC-220-1920

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

Attention: Robert E. Brinkman, Director

Division of Licensing and Regulation

Subject: A Modification of Byproduct Material License # 2h-2261-3,

{gsued to McDonnell Aircraft Corporation

Enclosures: (1) Fomm AEC-313 (3 copies)

(2) SEDR PIA 320

Gentlemen:

1.

Enclosure (1) is being submitted in application for modification of
Byproduct Material License # 24-2261-3, issued to McDonnell Aircraft
Corporation. This license, as rresently written, authorizes possess-
ion and use of Hydrogen-3 in the Lion Research Corporation's Carbon
Dioxide Detector; however, the license is issued for the St. Louis
facility only, and so does not cover any use that may be planned at

Cape Kennedy.

Enclosure (2) gives the history of a detector from the time it arrives
at McDonnell until it is launched from the Cape.

Our present authorization is good only up to the time that the Gemini
capsules are officially transferred to NASA prior to shipment to
Florida via Air Force plane. At that time they must be finished pro-
ducts, and must contain all systems aboard with each system in working

order.

Upon arrival at the Florida site, the capsules are reassigned to McDon-
nell for final checkout. At the campletion of all necessary tests and
inspections, the vehicle is returned to NASA for the final phase of

the mission. D
.
%\“x

611217




Ref: USAEC-220-1920
Page 2

It is our understanding that NASA is licensed to possess the Lion
detectors at both their Houston facility and at the launch site.
what is not clear, however, is whether or not thur are authorized
to take possession of the detectors during trans:.: fram St. Louis
to Florida. Mr. Shell Martin, of NASA (Houston), bas suggested
that 1f need be, he might assign one of his peopls to accampany

the venicle during these transfer operations. The person 8o assign-
ed would serve as a custodian for the radiocective material. This
is obviously not & very satisfactory solution to the problem, bu®
it is one which might serve until a workable means can be found for
satisfying regulations. There is the possibility that NASA might
agree to transport the tritium - containing detectors separately
from the capsule. They have made no indication of such an agree-

ment, however.

As stated previously, McDonuell does not have authorization to
possess radiocactive materials at Cape Kennedy, accordingly, ve
are submitting the enclosed request for modification of our

license.

We will be happy to receive your suggestions concerning the above
problem. Should we be able to furnish any additional information,

please do not hesitate to call on us.
Sincerely ;ours,
MCDONNELL AIRCRAFT CORPORATION

W. L. Kester
Scientist
Research Division

! RS
Hidw dban o avbmnr

511217



MDONNELL /7

JSM:/WJW.@W MUNICIPAL AIRPORT s BOX 5/8 57T LOUIS 66 MO

4 MAY 1964
Ref: USAEC-220-2065

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

Attention:

Subject:

Isotopes Branch

Division of Licensing and Regulation

Byproduct Material License Modification

Enclosures: é

2

1; AEC Form 313 (3 copies)

Resume of Radiation Experience, Joseph F. Froecntenigt

{3 copies)

1. Completed forms

AEC-313 are enclosed herewith in application for modi-
fication of Byproduct Material license No. 2k-2261-3.

2. The Promethium-147 is to be used as a beta source for studying the
change of surface reflectivity of materials which have been irradiated

by low energy electrons.

3. Standard plating techniques will be used to produce laye
on the surfaces to be studied; then, after irradiation,

will be stripped off and recovered for further use.

rs of pramethium
the promethium

L We will be happy to furnish any further informetion you may requ..e con-
cerning the planned use of this material.

WLK: emc

Very truly yours,
MCDONNELL AIRCRAFT CORPORATION

e ot /", =)
W. L. Kester
Scientist

Research Division

N L _ \(’, p-
i Yt L



Fam AEC-313 \
(5-58) ,

ATOMIC

ENERC
APPLICATION FOR BYPRODUCT

¥ COMME

Farm approved

ww& 38-R027 4

SSION
MATERIAL LICENSE

INSTRUCTIONS,
plate only Items

1 1o Title 10, Code

—Complete Items \
| theough 7 and indicate new

:ccu‘-uo with the general requirements contained in
.

information of €

jamental sheets necessory. item 16 must be ¢ |eted on oll applications. Mail three © los to: U. & Atomic Energy

Commission, Woshingten 25, Attantion: |sotopes nch, Division of Umcl‘ and Reguletion. approval is

application, the app icant will receive on AEC Byproduc! Material License. An AEC yproduct Matariol License is issued in
Title 10, Code of Federal Regulations, Port 30 ond the Licensee is &

through 16 if this is on initial

application is

application. I
equested in Items 8

for renewal of @ license, com
s in the progre™ \

Use

”,lﬁl

Engineer

W

md.a-nmd«xhr

Promethium - LT

.b.dnl-uolﬁmm

To be used in
Pm compounds

After irradiation,

1 (o) NAME AND STREET ADORESS OF APFLICANT

McDonnell Aircraft
Lambert-8t. Louis

Josepn F. Froechtenigt

o) BYPRODUCT WATERIAL  (Flaments T () CHEMICAL

7 Descaist PURPOSE FOR WHICH ’iﬁiobﬁ’cr"ﬂﬁisf&iﬁ&"&o
i byproduc! matenial 15 0 the
ddnmmuuwﬂ‘vm&)

electron

the Promethium will be

(inatetumion, firm, hospitol. | (b

Corporation
Municipal Airport

|
|
1

| mmmvvouwumuss

ﬁnCIxj in HCL goluti

form of 0 ealed source, inchode

i{nduced surface

FORM AND MAXIMUM

ﬂmmmmwmn)

e ——————— T
(I'Wm-mlubl human vee, ¥

damage studies.

will be evaporated onto the surface of the materials
stripped off and recovered.

STREET ADDRESS(ES) AT WHICH »7PRODUCT MATERIAL WiLL BE USED. (¥

MM'(.H

pox 516 Same a8 1. (a)
gt. Louls, Missouri 63166
—— [ e ,,,___________.-—-—________.._-—-____,_._-———-—-
2 DEPARTIMENT IOWOVM IAATERIAL 3 PREVIOUS LICENSE MUMBER(S). (F this s on appiicahion for renawal of ©
lanse, plecse indicate ond give number )
General Engineering Division \ 2l-2261-3
————————— e ,,4.4_.,,______'__—’——_._,,_—..'-. ———— _——*—'—'—44 _———_—'———-__/
4 WDIVIDUAL USER(S) (Name and title of individuoi(s) whe will use o directly |3 RADIATION PROTECTION OFFICER (Noms of person s rodiation pro-
wimrvisn ute of + movariol Gm'm“nwow“.aﬂ WM#.MMMMU"M Mdhum.\d..
) periance a8 in oms 8 and 9.)

Same as Original Application

v ——

AT ANY ONE TIME

on (20 millicuries)

__,_,_._,_..‘_,___.—-—-._..__.,_____1—
A (Form AEC -3 30) must be com

the moke “demwwcwud/v«mom

to be gtudied.

‘;\’Ul\;a-ﬂ ““’;-‘»;.), 81‘

o

59

(Contnurd on roverse vide)




[Fam AEC-313 (5-30) s1 a. K* Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplementol sheets if necestdry |

8. TYPE OF TRAINING DURATION OF ON THE JOS FORMAL COURSE
] WHERE TRAINED TRAINING (Circle onswer) (Circle answar)
. Principles ond practices of rediation
' protostion " See Attachment 1 Yoo Mo Yes  No
i
b Radicachivity mecsuremen’ standordite-
tion and menitoning technigues and in- Yor Neo Yeu Mo
-
¢ Mathemotics and cocviations basic to the Yos Ne Yer Ne
use and nt of radiooctivity
I ———— o -
Yes No
d Bislogical sfech of radiation - Yoo Mo
9 EXPERIENCE WITH RADIATION (wtﬁqwawumm.;
BOTOPE | MAXIMUM AMOUNT wﬁnmwnw DURATION OF EXPERIENCE TYPE OF USE

See Attachment 1

10 RADIATION DETECTION INSTRUMENTS  (Use supplemental sheets if necessory )
hs
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKMESS UsSE
(inchuce make ond mode! number of sach AVAILABLE DETECTED (e /) (mg/em’) (Monitoring, surveying, mecGsuring)
e e ———— ——_ Y —————— e p— -

e

11, METHOOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

ot e e —————————————— ———————————————

17 P SADOES, DOSIMETERS, AND $IO ASSAY PROCEDURES USED  (For Alm bodges, secrty method of calibrafing and processmg, or nome of supplier )

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

T3 FACIITIES AND EQUIPMENT  Describe laboretory facilies und remete handiing squipment, siorage + shielding, fuma hoods, sk Explonatory sketch
of bcility s ched. (Cicle ) Yer No
T4 RADIATION PROTECTION PROGAAM  Duscribe the radio’ on protection program inchiding i I application cavers seoled sources, submit leak

iling grocedures where appiic-"le, name n-\w,“mmdmbpmwm.ﬂvwmﬁhmm‘mﬂrmmﬂw.m‘
iIng, MaIntenance and PO T L '8 JOUICE

15, WASTE DISPOSAL ¥ o ial waste disposal service is employed, spocily name of company Otherwise, submit detailed description of methods which will
umuqummuumdnmwmqum

T ————— et S - —
CERTIFICATE (This em must be completed by epplicant)
16 THE APPLICANT AND ANY OPPICIAL EXECUTING THIS CERTIFICATE ON BEMALF OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
PREPARED 1N CONPORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO, 1S TRUE AND CORRECT 1O Tib OF DUR ENOWLEDGE AND BELIEF.

S i
\ e s

\ \2- “nd,
: r Apphicant nomed in item 1
Dow 30 April 1964 - s William L. Kester ™

(=2 4T | _Cheirman Isotope Committee  ~

\ -\ Title of cartitying offciol
WARNING .18 U S C, Sechen 1001, Act of June 25, 1948, 62 Stat. 749, mekes it o criminal offense to make a willfully false statemsnt or
mbnyMMNWcOMu\-ﬁh‘unmmvmmgm

) WY

-

T US COVERRMENT FRINTINGOFFICE 1) O~ 819083



185685

TRAINING AND EXPERIENCE WITH RADIDACTIVITY

Joseph F. Proechtenigt

8. Type of Training Where Trained Duretion of Tng. On the Job Foraal
e. Principles and Practices of Radiation Baval Research Labe 1956 yes no
Protection Washington, D.C.
Argoone National Lab 1957 - 1958
Chicago, Ill.
Bt. Louis University 1959
8t. Louls, Mo.
b. Radiocactivity Messurement Standardization and Havel Research labs 1956 Yee no
Monitoring Techniques and Instrumentation Argomne Natiomal lab 1957 - 1958
8t. Louis Uriversity 1959
c. Mathematice and Calculstions Basic to the Use Navel Research labs 1956 yes 0
and Measurement of Radicactivity Argonne Nstional lab 1957 - 1958
8t. Louis University 1959
d. Biological Effects of Radiation Baval Researsh Lcbs 1956 Ve no
Argonne National Iab 1957 - 1956
8t. Louis University 1959
9. Experience with Radiation
Isotope Max Amounts | Where Exp., Was Oained Duration of Experience Types of Use
csB37 10 me St. Louls University 3 years Detector Experiments
38203 10 me St. Louis University 3 years Detector Experiments
20210 Eaval Research Iabs 3 months Study Arrangsment of Detectors
for Raxctor
m198 Argonne National lab 6 months Study of Neutrom Capture Gamma
Rays.
Meu 20 me Argonne National lab 6 menths Detector Experiments




ronm ARc-874s U. 8. ATOMIC ENERGY COMMISSION Page..l _of L Pages
MATERIAL LICENSE

Supplementary Sheet

License Number 24=2261=3
(Go4)

Amendment No._.$

Wbeunell Alreraft Corporatios
lambert-8t. Louis Muaisipal Alrpert

! ft. Leuis, Misseuri
Attention: Willias L. Kester, N. A, Lamb, T. €. Lissk,
7. C. MeCallister, Jr. H. K. Wisn, E. K. Weber,
C. J. Welf, Jesaph ¥. Freachtenigt.

Iz socordasce with applisatiosn dsted April 30, 1964, License Humber
24-2261~) 15 smended as follows:

Te add:
6 ”-B—yproduct material 7. Chermical and/or physical form [8. Maximum amount of rAd—j:)acﬁvity wh
(slement and mass number) licensee may possess at any one tim.
Z. Promethium 147 2. Aoy Z. 20 millicuries

9. Authorized use
! Z. Surfece domage studies.

Condition 14 is amsnded te read:

JA. wmm:uwmcﬂrmmmu.uuuu
Kestex, M, A. Lewb, T. C. Linch, 7. C. WeCallister, Jr., K. E, Wiae, H. K.
Weber, C. J. Wolf, er Jeoceph F. Freschtanigt. the only psroen euthorised
te set as radlegrapber under this licemse is F. C. MeCallister, Jr. "Radio~
graphar” is dafimed in Title 10, Cede of Fedaxsl Regulatioms, Part ,
"Radistion Safety Requiremsnts For Radiegraphic Operations”, Seectiss 31.3(a).

For the U. S. Atomic Energy Commission

U Original Signed by
0 Pl
SO AL amoh  Mbert £ Biskaat

by Isotepes Bx
—
pV

S ol Vi
(Ul ! R0 74 oty

Lt ror "
L ( WA

¢
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Supplementary Sheet
License Number a...g(‘__i”_!:!_

Gk}
Amandmont Rowbey §

He Boanell Adveraft Corperetiss
st. Lewis, Miseeuri

Attention: Williewm L. Esster #. BE. Wias
N A Lebd B, K. Soher
T. C. Mack €. 5. Wit

7. €. NeBallister, Jvr.

hmuummummmmwmwuﬂ-su
--uu.uo-um-uumum

13. Wc-mlwuﬁuntldﬂllu.‘chh
: weed st Cape Koumedy, Vievide.

S —

For the U. 8. Atomic Energy Commission

Original Signed by

Robert E. Brinkman
by Jpetopes Browck
Diviston of Licensing snd Regulation
Washington 8, D. C.
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Fam AEC-313 (X)) Poge Two
T TRAINING AND EXPERIENGE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets f necessory)

e —— —— b e S e e e

6. TYPE OF TRARING DURATION OF | ON THE JOB | FORMAL COURSE
WHELE TRAINED TRAIMNING (Cocle omswer) (Curcle answer)
- PR —ae— -
..M‘i’ucndmdn‘* Yoo Mo - S
f L i S -
b Radicachivity memwement thandardize
thon and monnoring lechnigues ond in- Yo Mo Y Neo
ruments Sutmitted Previously -
¢ Mothemotics ond caleviahans basc o the e e Ye o
wse and meoswemen! of radioactivity ¥
I ———————— S
d Biologicol efiech of radiahon Yo: Neo You “'
v mmmmﬂ (Mudmuw-ﬂ")
S A .
Sutmitted Previously
10 _.I!D!‘A_YQN DETECTION INSTRUMENTS.  (Use supplementol sheets il necessary )
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4., INDIVIDUAL USERS

William L. Kester

T. C. Linck

F. C. McCallister, Jr.
H. E. Winn

C. J. Wolf

Joseph F. Froechtenigt

Attachment
Page 1

(C. 8. 8itler and R. G. Plummer at Wallop's Island =~ Item G)

Individuals "training and experience" data submitted with original application.

6. (a) BYPRODUCT MATERIAL (Elements
and mass number of each.)

A,

/B'

Coblat-60

Cesium-137

Krypton-85

Cobalt~60

Iridium 192

Cobalt-£0

Hydrogen-3

Any byproduct material
having atomic no. from
3 to 83 inclusive
Thallium-20k4
Cesium-137

Cobalt=60

(b)

A.

D.

F.

G.

CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER
OF MILLICURIES OF EACH CHEMICAL AND/OR PHYSICAL
FORM THAT YOU WILL POSSESS AT ANY ONE TIME.

Sealed Sources as described in letter dated
21 May 1962 3,000 curies

Sealed Sources (Nuclear Consultants, Inc.)
100 millicuries maximum - not to exceed 4 micro-
curies per single source.

Sealed Sources (U.S. Radium Light sources,
model LAB~48lL-1A)

8 sources of 150 millicuries each, 16 sources
of 20 millicuries each. - Total 2 curies.

Sealed Source 200 millicuries.

Sealed Sources (Isotopes Specialties Co.;
Type 30 - 5 sources not to exceed 2 curies

each. Total - 10 curies.

Sealed Sources (Nuclear Chicago - Model RR-60)
2 sources not to exceed 1 curie each. Total ~
2 curies.

Sealed Sources (Radiation Research Corp.,
Model No. TT-1) LOO millicuries

Irradiated samples of metals and crystals -
1 curie total.

Any form 20 millicuries
Any form 20 millicuries
Any form 20 millicuries



L.
M.
N.
0.
P.
Q.
R.
8.
T.
U.

V.

Attachment

Page 2
Sulfur-35 L. Any fom 20 millicuries
Iron-59 M. Any form 20 millicuries
Copper-64 N. Any form 20 millicuries
Calcium=-45 0. Any form 20 millicuries
Zinc-65 P. Any form 20 millicuries
Gallium-T72 Q. Any form 20 millicuries
Arsenic~T6 R. Any form 20 millicuries
8ilver-l1l 8. Any form 20 millicuries
Cadmium-115 T. Any fom 20 millicuries
Gold-198 U. Any form 20 millicuries
Americium-2k1 V. Plated sources, 5 sources of 10 microcuries

each =~ total 50 microcuries each.

Promethium-147 W. Any form 20 millicuries
Hydrogen=-3 X. Tritiated titanium foils (Radiation Research

Corp., Model TT-1 as contained in Lion Research
Corp., Carbon Dioxide Detector - 240 curies
not to exceed 6 curies per detector unit.

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED.

A,

B.

C.

D.

F.

G.

H.

To be uged in a Notre Dame type Irradiator device for irradiation of materials.

For use in tagging bucking bars and seat ejection safety pins to facilitate
detection after manufacture.

For use in aircru. % in-flight refueling equipment.
Calibration of instruments.
"Open-air" handling technique for industrial radiography.

Ionization source in NRC Equipment Corporation - Model No. 0714 pressure

measuring gauge.
Reactor Irradistion of materials in radiation damage studies.



L

W.

X.

Attachment
Page 3

J, K, L, M, N, O, Calibration of instruments, studies of radiation

Q, R, 8, 7T, U,V damage mechanism, diffusion through crystal lattices,
general solid state theory studles.

Surface damage studies.

Testing and calibration ¢ Lion Research Corporation, "carbon Dioxide Detector”.
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7 JUL 1964
Ref: USAEC-220-21Th

United States Atomic Energy Commiesion
Washington, D. C. 20545

Attention: Richard E. Cunningham, Chief
Isotopes Branch
Division of licensing and Regulation
Bubject: Byproduct Material License Renewal

Enclosures: (1) AEC Mmm 313 (3 copies)

1. Application is herewith made for renewal of Byproduct Material License
No. 24-2261-3 issued to McDonnell Aircraft Corporation.

2. Item H of section 6 (a) "Any material with atomic weight between 3 and
83 inclusive" is presently authorized for tool wear studies. It is
requested that the avthorized use be changed to cover "radiation damage
studies" for materials and systems to be used in spacecraft and pro-
pulsion systems.

3. BShould you require any further information 4o not hesitate to contact us.
Very truly yours,
MCDONNELL AIRCRAFT CORPORATION
’7(~ ~ - /).'.'/";
W. L. Kester

Scientist
Research Division
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