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11 FEB 196)
Ref: USAEC-220-12o2

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

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

Subject: Byproduct Material License Application

Reference: (a) IAR: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
infomation 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 cystem it is extremely important that the carbon dioxide content
of the oxygen be held between specified limits, ther# ore, a monitor
capable of giving a continuous measure of carbon dioxine partial pressure
is to be installed into the flow lines,

" Carbon
3 These monitors, the Lion Research Corporation Model 52-88715-1,to measurej Dioxide Detector" use cylindrical gas-flow ionization chamberst

the ion current of a gas stream as it passes by a radioactive source
consisting of three square inches of tritiated titanium foil, Figure 1.
The gas to be measured enters the detector unit where it is split 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

2dioxide. These two gas streams one treated and one untreated, passj
through separate ion chambers where an electric signal is produced. They

a stream containing CO2 will typically show R greater degree of ionization'

1 than the one with CO2 removed. The difference voltage between the two
chambers can be interpreted as partial pressure or carbon dioxide under
properconditions.']

4. Each of the two ion chsabers makes use of a three curie tritiated titanium
}

foil which is pemanently installed by the manufacturer. The foils are y
installed in such a manner as to be completely inaccessible under normal"...

. .T: maintenance and use. Removal of either the filter cover-plate or the

] ES y electronics compartment cover-plate will not expose the foil (Figure 2) .

A MijOSf Trfqc>
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5 A description of the source characteristics is given in Enclosure 1.

6. The device, because it uses a radioisotope which units extremely lov ,

energy beta particles, exhibits no measurable external radiation.
Measurements have shown the equilibrium pressure of tritium over these
foils to be so low that it presents no hazard as a contaminate to the
air supply at the temperatures encountered in a manned vehicle.

7 Tne 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 e tasks properly and safely.

8. 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 j

initiated foil be broken.

9 .- The device will bear the engrnved legend:

CAUTION: THIS EQUIINIE' CONTAINS A RADIOACTIVE SOURCE. DO NOT )
OPEN THE UNIT IN CASE OF MALFUNCTION RETURN TO VENDOR.

l

RADIATION
'

WARNING
SIGN

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

,
-

Yours very truly, j

MCDONNELL AIRCRAFT CORPORATION

,. . E' -

' W. L. Kester
! Scientist

Research Division
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r. ? . Foil for Use in'

.' i- Gas Detectors
i

j- 1. Tritium source
,

emitting aj Tritiumdecayswithahalf-lifeof12.26yearg, nucleus.single beta particle in its decay to the stable He It:

has an allowed beta spectrum with a maximum electron energy of
18 kev, the lowest energy beta emitter known.;

!

Tritium recommends itself as a source because the low energy
j. of the electrons and the absence of gamma rays permit very high
j intensity sources to be used without health hazard. The very soft i

j X rays ~ produced when critiug betas strike the walls of a chamber
j are absorbed by a few mg/cm of material.

! ,

i Tritium in its elemental state is a gas. A number of materials, ]
i such as.the elements zirconium and titanium, display the property i

i of occluding the isotopes of hydrogen. At elevated temperatures, |

t 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 i

j with the zirconium or citanium.
1

Self-absorption limits the number of beta particles emanating
! por square inch of plaque surface. Typically, using titanium, self- I
! absorption limits the number of bega rays per square inch to an ]
] activity corresponding to 0.2 c/in if the critium is present in

i 1:1 ctomic ratio with the citanium. Trgtium-titaniumplaqueswith
j measured activities as high as 0.1 c/in inch have been produced.
| These plaques were obtained from the Radiation Research Corporation
| in New York City. I

1
^

: We have investigated the stability of such pisques under vacuum

aswellasthoseofothers,g.7and at elevated temperature Our own observation at high vacuum,!

indicates that both titanium and zir- !'

: conium hydrides are stable at room temperature. Measurements were
made on a titanium-tritium plaque over a number of days. The bat-

i

washeldatavacuumof10~gasuredveryaccuratelywhiletheplaqueray; from the plaque were m;

mmHg. During this time, the beta rayi

current from the plaque showed no decrease greater than that attrib-
utable to the natural radioactive decay of the source. )

1
'

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

:
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The cvorego energy of the bota rays emitted by tritium is |
'

;
cbout 5 kV. The opcetrum of the radiation from a thick source
is concidorably modified, the average energy being louer. In

i addition, a largo number of secondcry electrons appear at the
!curface of the plaque with energies of no more than a few elec-

tron volts. ;

,

2. Correction for Tritium Decay,
i

! In all instru= ento using a tritium source, a correction
caut be cedo to the nonsitivity of the instrument to account

j for the decay of the critium. Tobic I gives the necessary in-
in censitivity versus the number of years after initial: crease

cc.libration up to 10 years. Interpolation on a linear basis
! tay be made for any time within one year to en accuracy of better
; than 1%.

:

i

Tcble I. Sensitivity Adjustment

Year after initial calibration Increase sensitivity
by the factor

1
-

1

0 1.000'

1 1.05S'

2 1.12
3 1.19
4 1.25

|
5 1.32
6 1.40i

| 7 1.48
8 1.57'

9 1.66
I 10 1.76
i
!

3. Safety thnsuras.

. So c::tornal radiation in procent with instruments using tritium;
no opccial proccutiono cro noceccory in handling such instruments.
Liko all radiocctive material, tritium is potentially dangerous if
swallo.:cd end fixed in the body. Although the body does not une
hydroger. in its catabolico, the tritium no stimes exchanges withi

the nor. a1 hydrogon in vator and other body materials, and La re-

3

. few

.
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j tained in this way. The normal retention time of the tritium
is thus principally the biological half li fe of water in the
body, a few days.

The maximum amount of tri tium which may be permanently1

retained in the body (A.E.C. figure) is 0.010 Curie. Although
th4s figure represents a large amount in comparison with maxi-
mum permissable limits for other radioactive materials, the
fiv,ure represents a small fraction of the tritium contained
in a typical instrument foil. As such, special precautions are
necessary in cutting and installing the foil. Instruments in
which tritium foils are used should be returned to the manu-
facturer should replacement or repair of foils be required.

! Leakage from the source is negligibig at room temperature.
Ext rapolation of the curves of Mc Quillan gives an equilibrium I

vapor pressure of hydrogen above titanium of 10-11 mm Hg at i-

I room temperature. This vapor pressure corresponds to a concen-
tration of tritium of the ordsr of 10-8 Curie /ce, an amount'

well below the exempt limit of 5 s 10-0 Currie /cc established
j hy the A.E.C. The measurements described in reference 1 confirm

this result inasmuch as the source also must be less than about
one per cent per year, the limit of accuracy of the measurement. |4

|

|
;

1

Lion Research Corporation
1/11/63

i

!

,

4

3. A.D. Mc Quillan, Proc. Roy. Soc. 204A , 309 (1950).
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MATERIAL UCENSE
'

Supplementary Sheet
License Number C N1-3

(G64)
Amendment No 5

MsBones11 Aizereft Corporaties
St. Immis Missouri

Attenties: William L. Easter R. E. Wina
M. A. laub E. K. Weber
T. C. Linek C. J. Wolf
F. C. McCallister, Jr.

In secondames with applisetism dated Desamber 5 A962, es amended by letter dated
..

February 11, 1963, and siped by W. L. Easter, Lisease Me. 34-2261-3 is amended to add
the fellseing

6. Byproduct matedal 7. Chemical and/or physical form 8. Maximum amount of radioactivity whic .

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

i

U. Bydsesen 3 U. Tritiated titanium feils U. 240 series, not u exceed
(Radiation Research Corp. 6 ouries per detector unit. i
Model TT-1) as aestained j

|La Lion Danmareb Corp.
"Carben Dioxide n emmeer.' '

9. Authorized use
v. Tatias and =11hrotte of Lien neomrek Corporaties.'t.arben otesid neenter".

,

3

!

.

'a'1

1
4

,, _. - croEEe U. S. Atomic Energy Commwien
~^ Wial 8W W,

FEB 2 01963
-

fL..~. /. -- , ,,,,, .. .:!CE h6etL kidea
' a v..oat- .__

by T-"-- * - - ' -

otewr= os 6sm.ine ==4 a.sulanon,

L; w w ston as,c. c. ,g-

t. & C= =/n ~~ >tt',8.2/),t3.,

_.__ , _ . _

b

- - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ __
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J (AAC40'

[am24eAl-8aint[ow3 wumcern unponT. sox sie.suovis es.uo.

8 AUG 1963
Ref: USAEC-220-1614

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

.

Attention: Director, Division of Licensing & Regulation

Subject: A Modification of Byproduct Material License

Enclosure: Fom AEC-313 (3 copies)

Gentlemen:

1. We trould like to add 50 microcuries of Americium-241 to the
presently authorized materials listed on our Byproduct
Material License No. 24-2261-4.

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

3 Three copies of fom AEC-313 are here with enclosed.

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

Very truly yours,

MCDONNELL AIRCRAFT CORPORATION

- - -
,

W. L. Kester ('
Scientist

' N Research Division
b

CEWIJC: meg - nt : s

J. Ag .

AUG8 1963> 1'

53P81
-
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ATOMIC ENttoY CoAuM554oN
feaa g'" ' * " ' ' ' '. .

****

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
)

T -
fenn ARC-313

''- *Il -

If opplication is for renewal of a license, completeUse supple-
INSTRUCTIONS.-Cornplek items 1 through 16 if this is on initial opplication.ested in items 8 through 15.

Mail two copies to: U. 5. Atomic Eaergyonly items 1 through 7 and indicato new information or changes in the program os requ16 must be completed on all opplications. Upon opproval of this
mental sheets where necessary. Anentioni lootopes Extension, Division of Civilion Application.An AEC Syproduct Mowriot License is issued in occord-

14m

Comminion, P. O. Box E, ook Ridge, Tenn. P rt 30 and the licensee is subject to Title 10,
opplication, the opplicant will receive on AEC Syproduct Motorial License.once with the general requirements contained in Title 10, code of Federal Regu a ons, o_.

l ti

Code of Federal Regulations, Port 20.
(6) STAfff ADDetSS(IS) AT WHICH SYPRODUCT MAf TRIAL wtLL st

USED. (if

(insMufsee. Arm, hospetel, d % . fan I (el J. je) NAME AND STatti ADDetSS OF APPUCANT.t
person, one i

McDonnell Aircraft Corporation Same as 1(a)
Pe O. Box 516
St. Louis 66, Missouri

(W shis is en oppixahon fw reaewel of a
3, PRfvIOUS dCENSE NUMete(Sk

2. DEPARTMENT fo USf BYP90D0Cf MAftalAL
twense, plasse indscaso end give numk/

24-2261-4
Nuclear Research S, RAD 1At|0'4 PROttCTiON OFFICER (Name of pwson desdM es red *eteen pre-Ansch resume of has freening and on.

(Neme and 9atte of indo*idueks} who well use or dereetlysecoon e#kv d e8her then indivsdeel user.
Give romeng and empenence in # ems 8 and peroence es in Nems 8 end 91e. INDtV1 DUAL USEt(Sh

supemse use of byprodurf masonel

9)

T. C. Linck
Dre C. J. Wol.f

F MILLICUnif 5 or iACH CHEMICAL AND/08 PHYS-: r, moder

(6) CHEMICAL AND/OR PHY5iCAL POAM AND MAXIMUM NUM&fR O(if seoded sm's1 also s'ese msne of c- -ICAL FORM THAT YOU WILL POSSESS AT ANY oNE 71ME.6. (e) BYPSODUCT MAftRIAL. (ffements )
ond mass numbw of eerb ) nonew, number of sowres end mensmum echerty per source-

Americium metal 50 microcuries electroplated on stainless
Produced by Nuclear Materials & Equipnent Corpor-Americium-241 steele

ation; Apollo, Pennsylvania.
,

I

i

i
|

|

(# b, i? meterial is der " human use," suppJement A (Form AfC.313e) mus# 6e caen.f fhe sforego conteiner end/or device se
,

'

7. DESCRitt PURPOst Pot WHICH BYPRODUCT MAftalAL wlLL DE USED.ff brprodvet mesprial is in she Sarm of a sealed sowce, 6hsde the make end mode num er o
l b

passed a lov of shes etern.
whnh the sowse won be stored and/or ueed) detectors,

Alpha source to be used for calibration of alpha counters, solid statej
in materialso l

ion chambers, and for inducing surface lattice defect,
1

e *

;

:- U ', ( i4

u%q
,n1

FOR DN. Jr us.s%ssCE .3S281 |a -

.s ~.

(Cenunved en reverse side)
. . .

-

O' 70_r sp<
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t ,

Pe e fP.rm AtC-313 (2/ST) ,

y* TRAINING AND EXPERIENCEVf EACH INDfYlDUAL NAMED IN ITEM d (Use w - 'shee8s if n=ea.ry)

8. TYPE Of TRANNo DUaAflON OF ON THE ['POUAAL COUtst
WHESE TRAINED yaAiwiwo (ci,ca, ,) (C,clo one.or;

Princip4.s .nd pr.chc.s .I red tion Yu N Ya N.

see previous aoplicationP'***""- +- " -

b. R.di ctivhy m sw.mont stond.rdia..
Y.s N. Yes N.

H.n .nd m.nat. ring e.chniques .nd in.
servmenh , , , ,

c. M.bm.Hes .nd c.lculosi.no b. sic to the y, y, y, g,

.se .nd m swomene .I r.dio.ceivity .

"
d. Ei.leeic.I *#.ch .I r.di.H.n . . .

9. EXPERENCE WITH RADIATION. (W wee of r.de.es.#.pos or .gviv. lent .sperienc..) , .

ISOTOPE MAXIMUM AMOUNT Wheat EXPtattNCE WAS OAINED DURAflON OF EXPERIENCE TYPE _OF USE

see previous application

_ _

10. RADIATION DETECTION INSTRUMENTS (Use supplemene.f sheets if .
-

.)r

TYPt OF INSTRUMENTS NUMett RADIAtlON SENSfflVTTY RANOf WINDOW THICKNES$ USE

(6 clude me6e aid model number of each) AVAILASLI DETtCTED (mr/Av) (ngp/ce') (Monitoring, sweeymg, meeswing)

. . .
. .

I1. MtTHOD, PAEQUENCY, AND STANDARDS USED IN CAUSAAfl,NO INSTRUMENTS U$7tD ASOVE. ,
,, _

_
.

,

12. PLM BADOES, DOSIMtTtt$, AND SiO A&&AY P90CEDUllES USED. (For A6n bedges, ipecify meshed .I c.idw.hn. mud ra--si.g, or N.f sigspleer.)

INFOaMATION TO BE SUSMITTED ON ADDITIONAL SHEETS
I 3. FACJLiTit5 AND SQUIPMENT. D.ecribe lab.reewy f.cilth.s .nd e.me8e h.ndhng espagHaent, store,e sent.eners, sheeldsag, fvme h.eds, etc. toplanetary skeech

'

! .f tecileoy 6s .moched. (Cnfo sewer) Yes N.

14. RAD 6ATION PROftCilON PROGRAM. Describe the rede.ei.n pr.e.cnon pr.orem includme contr.1 me.swes. If .pplac. hen c.v.es se.5ed sowces, submit toch

imeme med *-. i e6i., nom.. .nin.. d , .f e , ore-m inek .mes, .nd .,r.n m.nes f- ,*mine inM.: e.di.*ea -y. m~--

ic.n , mowen.nce .nd ,eir .f ihe s co.

IS. WA$ft OtSPOSAL. If . commerci.1 w.see dis, east servko 6e employed, spectly n.me .f company. Osherwies, submie dee.iled eleocriphon .f mesheds which will

6. v.ed sw swine .f r cme si.e .nd *m.o.s .f is ,y,. .nd .m ne .f .cmity in.se.ed.

cEatmcATE (This atom must be sesiipset.as by applicent)
16. THE APPLICANT AND ANY OPPICIAL EXECUTING THt$ rteft C ' HAM OF THE APPUCANT NAMED IN fftM I, CERTIFY THAT THIS APPUCAflON 15

PetPAAfD IN COMPOGMffY WTTH fiTLt 10, C @ ftDem ART 30, AND THAT ALL INFORMAtlON CONTAINED HEAtlN, INCLUDfMO ANY
,$UPPLEMENT4 ATTACHED MtRETO.18 ftUt CosetCT TO THE DE KNOWLED00 AND StutF. .

.
' L McDonnell Aircraft Corporation/U ~'/7 A,,sienne med in i.em g-

D i._ 2 August 1963 D AUC S 1963 , W. L. Keste k , up ..

N..,g " Scientist
h M4pitte, -

r,ie .f c.*e ia. . mci.e
'

r
N. .s . e-.

waannee.-i e u. s. c., s.cn.n iooi, Ace .I Me 2s, )Mse 7d9, m.kes ne o crimin i on.no. i. m.k. . wiiifvisy fois. si em.n, or'

e.,r.eeni nen ie .ny de,. rem.ne ., ncy .I b uni.ed se .s .ny n nor .imin i.e i-indica.n.

e a e s.- - re... .mca . . ..,-o.eos

, . _ _ . - . _ . _ . . . _ . _.. _ _. . . . _ , . _ _ _ , _

|

_ . _ _ _ _ __
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MATERIAL LICENSE
.

Supplementary Sheet
24 2261-3

11 cense Number _
(G64)

6Amendment No

Mc Donnell Aircraft Corporation
St.' Louis, Nissouri

Attentient Filliam L. Koster II. E. Winn -
N. A. Lamb H. K. Weber
T. C. Linck C. J. Wold
F. C. McCallister, Jr.

In accordar ce with application dated August 2,1963, Byproduct Material License Number
24-2261-3 is hereby amended as follows:

To Add

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

(element snd mass number)

V. Americium 241 V. Plated Sources V. 5 sources of
(NUMEC) 10 microcuries

each. Total
.

I

,

50 microcuries.
,

,

9. Authorized use
:

V. Calibtstion of instruments and for inducement of surface lattice defects in materials.
;

,

- -=, m .., n -
s,n ,. ,I, ~

>,

k
fhn - -

"
. . . .

F
For the U. S. Atomic Energy Commiaah

i

J AUG 211963 er:5d tr w ho
Ildet L kidou

pet.
T- ~ - * - - 'by 56tasim~a hWM).guistice.-

/,
washinotem 25. D. C.6"*

f$$f|'3r/c3'

.

. - . . . . .. . ~ -. . . . . . . ... .. . ~ .-

rt A U(' 7 o B H' | ji
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[amtdett daint[ould MUNICIPAL AIRPORT. sox 516.SL LOUIS os.MO.

8 SEP 1963

Ref: USAEC-220-1669

, , 9- m
~

CI, / ,f /k./
'4s' &

''.C!~.e A .~-c.
, ~ ~ . 4_, ,

..; .a |~
' $.;4 p,)United States Atomic Energy Camission ''

Washington 25, D. C. ' .. > z, /'-s
\. ? /,

Attention: Director, Division of Licensing & Regulation \ . 1. f c'
Subject: A Modification of Byproduct Material License

Enclosure: Form AEC-313 (3 copies)

Gentlanen:
1

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

2. This instraent employs zudioactive materials in the three sensing 4

elements that we vill use; accordingly, ccepleted AEC Fonas - 333
are enclosed in application for modification of our pusent License,
No. 24-2261-3 .

3 Should you require further infonnation please do not hesitate to con-
tact us.

Very truly yours, (
1
!

MCDONNELL AIRCRAPI CORPORATION

4 -4 -

W. L. Kester
Scientist
Research Division

WIK:eme

v
:

.

53948
+ 30
Lk - . - .

,pp.. M' ~ ''

A, s i t u 0 %_ - ( g
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# A C ENEROY Ch$$loN ,,,,,,,,,y
'"d*"""'"-'""Perm EC-313

APPLICATION FOR BYPRODUCT MATERIAL LICENSE"*

INSTRUCTIONS. Complete items 1 through 16 if this is on initial opplication, if opplication is for renewol of a license, com-
plete only items 1 through 7 end indicete new information or changes in the progrom os requested in items 8 through 15. Use
supplemental sheets where necessary.ltem 16 must be completed on all applications. Mall three copies to: U. 5. Atomic EnergyIsotopes Branch, Division of Licensing and Regulation. Upon opproval of thisD. C. Attention:
Commission, Washinston 25,ill receive on AEC Byproduct Motorial License. An AEC Byproduct Material License is issued inapplication, the oppIicent w
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub-
lect se Title 10, Code of Federal Regulations, Port 20.

l. (e) NAME AND 51afff ADDM55 Of APPLICAAT. (insterveien, Arm, hospdol, (6) STREf t ADDRES$(IS) AT WHICH SVPRODUCT MATERIAL WILL SE U$tD. (if
d,#erent hem I (a) J

person, e8e )

Same as 1. (a)
McDonnell Airemft Corpostion
Box 516

Zip Code 63166
St. Louis, Missouri'-

3. PettvlOUS LICENSE NUMete(5). (if this as an applecohon for r_;' of a
2. DEPAffMfNT TO USE SfPRODUCT MATEtiAA uc.nse, paeos. maco.o .nd . noms.r )

'

Quality Control
24-2261-3'

f

4 PdDIVIDU AL U5tR(5). (Name and tetle of indmdveks) .he ..lf use or derectly
S. RADLATION PAOTECTION OPflCf 2 (Noene of pesen designated os rodschen p+

nochan oWeser el orker than enderedual vs.r. Anach resume el hos fro.nong and es-

,

supervsee use el byprodort masere.l Gove konnung and enpercente en koms 8 and
p-en . .s - or.n.s a d p >

e>

l N. A. Imab -', T. C. TM ndr-

{Y
(b) CHEMICAL AND/Of PHYSICAL FOAM AND MAKlMUM NUMMR Of huLLICuaff 5 OF EACH CHEMICAL AND/Oa PHY56. (e) BYPRODUCT MAf! RIAL. (f femeWs

and mass numba of each ) ICAL PO8M THAT YOU WILL PO55f 55 AT ANY ONE flMf.
(W s.oled source (s), oise shwe name of manviactura, mudel ,

i

i no,,,6.,, n s., or soon.s d n . , ,y p., so i
-

90 I. Jarrell-Ash Company Model 26-751 containing 20 meAe Sr
of Sr90," U. S. Radim Corporation fIab 369'

B. Sg0 B. Jarre -Ash Company Model 26-754 containing 20 me
of S , U. S. Radium Corpontion fIab 369

-

Jare{,-Ash Company Model 26-755 containing 100.me; b3 C.C. H
of H Radiation Research Corporation T-1 s

- .,, .

,e
'.;*...
y

_

~ .~ .h y&,

**ne'
f%
'/

. , s n., ,,,a.d. m..e d n de,n use," supple.ient A (Form Af C-J i3o) mus, be-n.m , e,,,,e ,s.,,,e -m , de,,qe r
(W byproduct momre, is for "huma j

F. DESCRitt.. PURPOSE POA WHICH SYPRODUCT,MAftRIA,L WILL,e s.US,.ED.
DE ,o

..,..,s ,, ,,,,.d , m.. e ., ,,.e .,e e

s . ,e, 6. s,.,ed m.o., .s.d.) x y.9
-

,u.d m

To be used in the Jarrell-Ash Ccanpany Model 26-700 Universal GasN, iographA.
for the chrcanatographic analysis of

To be used in the Jarrell-Ash Ccanpany Model 26-700 Universal Gas ChrC natogsph,B.
for the chromatographic analysis of

C. To be used in the Jarrell-Ash Company Model' 26-700 etc etc

i

53848$ hgAihr : r p . , p.
N N8 -

FOR fIIV fW (YlbWI'M|CE
=

(Cenemved on reverns nede)
._

- . - . . . _ . ..

WOU70 W Qo
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Form AEC-313 ($.$8) Pogo Two
-

TRAINING AND EXPERIENCE Of EACH INDfYlDUAL NAMED IN ITEM d (Use supplemensol shee's if awessory) I

S. TYPt W TRAINING DURAflON OF ONTHEJO4 PORMAL COUR$t
WHERE TRAINED TRAINING (Circle ans.w) (Code cmswer)

e. Principles ond prochees of rodiahon. y y g
protechen .

6. n.dio.cbvier m s.t.mene stondo,dae.
non c4 en ang %,.gves and in. - Y.s . No Yes No

See Previous Application Iser m.nts. .

c. Moshomolics oe.d calculohons bones to the g
ww and meesurement of codioactmty .

Yes No he W
si. Biological effects of rodeohon .

9. EXPERENCf WffH RADIAflON. (Acfval use of radioiso# opes or equivalent espenance.)

SOTOPE MAXIMUM AMOUNT WDWRE EXPttitNCE WAS GAINED DURAflON OP EXPER9ENCE TYPE OP USE
I

1.

See Previous Application I

10. RADIAtlON DtitCTION IN$fRUMENTS. (Uu supplemen6l sheets if necessory )

TYPE OP BNSTRUMENTS . NUM4ER RADIATION SEN5ffMTV RANGE WINDOW TH4CENIS$ U$t

(6wlede mobe and model number el eerh) AVAILAsti DEftCTED (ar/hr) (eg/cm') (Manseunng, surveysag, measuney)
,

-
,

'

1

1., .

See Pre 1rious Application' ' '

il METHOD, PREQUENCY, APO STANDARDS USED IN CAUSRATING INSTRUMENT $ unft0 A60VE.

12. FILM SADf,E$, po$lMETERS, AND S40.A$$AY PROCEDURE $ U$tD. (For fl6n bodpes, speedy meched el col bmhng a*d proceums, or nome of sopher.)
,

|

I
'

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. PACILITit$ AND EQUIPMENT. Descrebe labotevery fec shes and remese handieg equepment, sintoge centoiners, sh elding, fume heeds, etc. Esplenosery skeech

of facilesy is ensched '(Cecie eso or) Yes N |
1

14, RADIAtlON PROftCTION PROGR AM. Descnbe the rodeoteen presMhen progren ecludag cenkel measures, if applicehen covers seeled searces, subed leek
eeshng procedures where applweble, nome, tre niae, and espenence of persen a p.everm leek teses, and errengements for perform +ng enehol radiohen survey, serv.

icmg, m.inton.nc. .nd ,o,a., .e she qY instructions for mdiation safety will be followed.' 'B$e sianufacturer
'

is. WASTE DeSPOSAt. w . c.mm.,ciei .esN d,s,essi s.mc. is .m,ieved, s,ec<ey nome se cem,eny. Oih. .se, submit deceii.d descri,h.n .f m h.de .hich .ili
be weed for dispasmg of redisognve westes and eenmoses of the type and amoune of act,vdy involved. i

CERTIFICATE _(This item must be completed by appucent)
14. THE APPLICANT AND ANY OPhCIAL EXECUTING $ C&5tfl(A St HALP OF THE APPtlCANT NAMED IN ITEM 1, CitflPY THAT THil APPLICAflON 13

PREPARED IN CONPORMITY WITH flTLE 10, C %P$ peak PARY 30, AND THAT ALL INFORMATION CONTAINED HEttlN, INCLUDING ANY
$UPPLEMENTS ATTACHED HERETO, l$ TRUE

'

ECT TO THE SMIOF . KNOWLEDGE AND ttutP.
. .9gm

\ McDonnell Airem ft Corpo ntion6 j '~

4 Septemiber 1963 y , h"E 'j M_e_,,_ , |.

d syo,,,,
j

|

1D =vi S*

.

L,gh ' M / . Scientist, Research Division
~

fkg}d/f- idle of coetdying omcees /(
WAllNING.-18 U. $. C., $echen 1001, Act e 5kdO Stat. 74fs makes it o criminal offense to make a willfully falso neosoment or* #

ropeesenephen to av department or egency of W -'inised as to any moteer within its ivnsdichen. *

.

* v s sortmencet nienne orries . ini o.sisus
*

, * /

%
~

w *>w ,s., a m..g * ms w y e e o *~~e, ' ~ - = *' 6
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MATERIAL UCENSE
.. /!

'

, ,

Supplementary Sheet ,

24-2261-3 )Ucense Number
(G64) |

*

Amendment No 7
'

|
''

Mc Donnell Aircraft Corporation

; St. Imuis, Missouri

4

Attention: William L. Easter H. E. Wina
W. A. Lamb H. K. Weber
T. C. Linck C. J. Wolf
F. C. McCallister, Jr.

In accordemoe with application dated September 4, 1963, License Number 24-2261-3 is
) assaded a. follows:
i

i

i -To Add
;

F (element and maan number)_
7. Chemical and/or physical form 8. Maximum amount of radioactivity whic

6. Byproduct material licensee may possess at any one time!

i

i

i W. Strontium 90 W. Foil (U.S. Radium Corp. W. 20 mil 11 curies
Model LAB 369)4 '

X. Strontium 90 X. Foil (U.S. Eadium Corp. X. 20 millicuries

Model IAB 369)*

Y. Hydrogen 3 Y. Tritiated foil (Radia- Y. 100 mil 11 curies
tion Research Corp Model

d; T-1)
F,

9. Authorized use
2

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

X. To be used in Jarrell-Ash Company Model 26-754 detector cell as a component of
: the Jarrell-Ash Couguny Model 26-700 Universal Gas Chromatograph.
,' Y. To be used in Jarrell-Ash'Comoeny Model 26-755 detector cell as a component of

the Jarrell-Ash Company Mod 6. 26-700 Universal Gas Chromatograph.

:

Condition 18 C is amended to read:

I 18. C. If the test reveals the presence of 0.005 microcerie or more of removable contamine .
/ tion, the licenses shall immediately withdraw the sealed source from use and shall |

:

} cause it to be decontaminated and repaired or to be disposed of in accordance with
Commission regulations. A report shall be filed within five days of the test with

(See Page 2)

!

3t,

- ye. _g , c , , -m
. . . _ __ __ _ __
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.\.
~ . IPRODUCT MATERIAL LICENSE'

-

;

;/
- Supplementary Sheet" *

License Number 24-2261,,3,
(G64) I

i

h adment M r 7Contimmed from pese see

CONDITIONS
i

j l 18. C. eentimmed

the Director, Division of Licensing and Replation, 5. S. Atomie Energy Comunission,
Weskiasten 25. D. C., describing the equipment involved, the test results and the,

'

correetive acties takes. A espy of such report shall also be seat to the Director,
Region III, Divistoa of Complianse UsagC, Oskbreek Profeessemal Building, Oak Brool'

1111 asis.
,

Coedittees 21 and 22 are added to reads

2) . la liam of using the conventional radiation canties colors (msgenta or purple oni
ye11ew background) as provided in Section 20.203(a)(1), Title 10, Code of Federal'

Rossistises, Part 30, the licensee is hereby authorised to label detector cells
and sell botha, eestaining byproduct asterial and used in gas chromatography de-'

| vices, with conspicuous etched or stamped radiation caution symbols without a |

|
color requiremsat. |

| p . Betector cells containing Rydrogen 3 foil shall only be used in conjunction with a
: properly operating temperature control mechanism which prevents foil temperatures !

j from escoeding 225 degrees Centigrade.
4

i 1

| |

!
4

|
|

.

|
1

-c.-F r the U. S. Atomic Energy Commission
~ '" \ h \\\

@.
;.

.. m .i ' .g w ongiul slo w g

6 P 17196d 'g, of COMNN U M *****"'

Date ;

gf Li and Regulatior

NL$bh . - Y?/Q
. - . -. - . . . ___ _
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APPLKATION FOR BYPRODUCT MATERIAL LICENSE
.

' ,,, ,,cgp .
,

,

(5 a
is for renewal of a license, com-

INSTRUCTIONS. Complete items 1 through 14 ff this is on inittel applicotton. If applicetioni the progrom os requested in items 8 through 15. the
ll applications. Mall three copies for U. 5. Atomic Energyplete only items 1 through 7 end indleete new information et changes nsupplemental sheets where necessary. item 16 must be completed on af ootepes Branch, Division of Licensing and Reguletten. Upon opproval of this

Ceauninion, hohineten 25, ll receive en AEC Byproduct Meteriel License. An AEC Byproduct Meterial License is luued inCode of Federal Regulations, Port 30 and the Licensee is sub-D. C. Attentions
application, the oppileent wi
accordece with the generel requiremente contained in Title 10,

>

lect to Title 10. Code of Federal Reguletlens, Part 20.
(if

(b) STRiff AD0ttStits) Af WHICH SVPRODUCT MAf talAL WILL st USED.
;

(lashfvesen, Arm, hospeset, d, nee.o s.m t (e;;
. le) MAME Ate 0 littff ADORESS Of APPLICANT.

1

l

| m. en i;

McDonnell Aircraft Corporation
McDonnell Aircraft Corporation

<

Box 516'
St. Louis 66, Missouri 63166

3. PafVIOUS LICIN$E NUi40tA($). (d dhas is an appl +cahen for - . :' .e# 8,

3. OtPARTMfMT TO USE SYPsODUCT MAftetAL
1.cosue, pfeene mecase med gewe mie=6er.)

24-2261-3
PRomH GDfINI DEPT. 930

3. RADIAflON PaOftCf>ON OPPICER (Neme of ,,.;cn;..desi _^ " as radiohen pro-= .m us , d e,-
(Neme and hele of indmdvells) who well use or dereetly- em.- d om. m 4..do.s .

A,

7. NOWlOU AL USER (5). c esm e d.+ , ce nomsee.d
c. m seem. s d p.)

pe,. e e es bre,.a.c m -.e#
p.J

T. C. Linck - Same as previous; C. R. Schumacher See AtcachmentJ. A. Schneider license.

N. W. Rokes
attS OF EACH C)dtisWCAL AN0/OR PHYS.

(b) CHEMICAL AN0/Oe PHYSICAL fosM AND MAXIMUM NUM6fA OF MILUCu(if neoled w;*1 ofse sense none of m_ -
^ r, *cdos-

k*.AL PCAM THAT YCU WILL POSSES $ AT ANY ONE TIME.e. le) ATPtODUCT MAffRIAL, (flements
I

and mass number ei each i number, number of sourses and annmaum echeery per neurce )

Tritiated titanium foile (Badiation Research Corp. Model
|

TT-1) as contained in Lion Research Corp. " Carbon Dioxide
4

Detector."Hydro 6en-3

4

(W 1, f M enocerei es for ''hwman wee " sepaement A (Form AfC-3 f 3o) neve# be sum-f es s8ero,e sensener ond/or devers m
7 DESCatti PURPOSE FOR WHICH 6YPRODUCT MATEtl AL WILL $( USED.ff byproduct speaeral m a #he bra ed e seekd seine, include lhe eene and model number o

paned m Irw ellhes eessa
whsh she seurte will be shred and/or imedJ

"

Active element in Lion Research Corporation " Carbon Dioxide Detector .

1

or @t_p, % # "' M
c'

.

*

Le 13oo '~
FOR DW. Of COMPUANCE 571: /

G
(con:_ ' on &x sidel

~

~ s'mn wa' ~4 X / i a n m . - _,
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PaesTwo1 Perm AEC-313 (5 S8)
-

..

,} TRAINING AND EXPERIENCE Of EACH INDfvlDUAL NAMED IN ITEM 4 (Use u skoms if necomeh)
*'

8. ME W TRAINING DueATION Of ON THE JOS PORMALCOUt&E
WHtat IRANED yggigigo gc;,,a, ,,,,) gg,,cle aww r)

s

i -- e. Principles and practices et redieeien y, g y, g

protoce6en , , ,

b. 0%hity sneesweement stonderdias. v.s No vee ,4e

- end m.ni..on. . ...s .nd in.;
r.m.n.s . . ,

o Meehematics and calculehens basic to the y,, g,. y,, g

use end measurement el rodeoestMey,
3

4 Yes No Yes No
a

d. Biological eNesse of rediscion.

9. EXPERENCE WlfH RAD 4AflON. (Actuel use of redeetsofepos er ogwwefeat espersonce.)

SO10PE MANIMUM AMOUNT WPGRE EXPERIENCE WAS GANED DURAtlON OF EXPERIENCE TYPE OF U$t
.

.

.

10, RADuflON DETECilON IN5fuUMENTS. (Use suppi. -?el sheefs if . - , .)
<

TYPE Of IN$ituMENTS NUMeet RADIAflON $tN5ffMfY AANGE WNDOW TN8CKNES$ USE

(6sclude mehe med model: 1 elesch) AVAILA4Lt DETECTED (ser/hr) (mg/ce') (Man,#ereng, sw ,ymg, mesewmg)

!

k-
I

ia

II, Mt1 HOD, PGEQUENCY, Are ETANDARDS USED H CAutaAftNG IN579UMENTS Ll5ftD AGOVE.

12. PLM SADOES, DOS 4Mffta$, AND S40*AS$AY PROCEDUAES U$fD. (Fer A6s bedges, spectfy meeed of celebre #mg and p
mg, or nome of sipplier,)

INFORMATION TO 52 SUSMITTED ON ADDITIONAL SHEETS
83. FACILiftt$ AND EQUIPMENT. Deecribe labetetery facileteos and remote benslime estugNaont, storege censeeners, sheeldog, fume heeds, sec. Esplanseery sketch

of loc 6licy is eenched (Circas enseen) Yes No

14. RADIAtlON PROftCTION PROGRAM. Describe the rodasteen pre *ecnon prog,em acewdme cenwel meoswes. If opplicehen co.ees seeied sewces,
't-'' leeki

I

|- is in. ,,ecedwe. wh.ro e.,ucewe, , .,eima., e d e- of - .e ,.e,m is.A , e d erren.e-n ee, p.serem. MMei ,e+e en , -

icas, me'- ' end espois of Ilie source.

13. WASit DISPOSAL sf e eemmercies we.as d.spe.el ee,wice 6s employed, specrfy nome of company. O#merwise, seb. nit almeeiled sleeaipsien of mesheds wbch will
6. esed der 6 ine .f ,eaeoc we.e.s and n.Me. es n.e fy,. .nd eme ne ., oc y in.se d.

cEaTWICATE JEh$rhearwiesst be esenpleted by appakeny
le THE APPUCANT AND ANY OFFICIAL tRECUf'NO_7385DWlifiCAftN5tROF THE APPUCANT NAMED IN litM I, CERflFY THAT THIS APPUCATION 85

PetPAGED IN COMPORMffY WITH fffLt 10, Cout gr ftdIRAL REOULAflON$NASLW, AND THAT ALL INPoeMAflON CONTANtD HEGEN, MCLUDNQ ANY
sUPPLtMENis AffACanD t.Entfo, as feUE A estcf to THE nesf or Otml AND GEutF.

s: ..

3
.

G-McDonnellAircraftCorporationU

26 sTanuary 19@ Nc ., e
Doi. ... .. %

\-- |,,

% ' y/ Scientist -

Y a ,24.
N Te ie se c.r.isy enciei

\'x '}..'''.

WAGNING.-10 U. $. C.e section 100ls Act of June 25/1944 $2'$eet, 749, makes it a criminal eNense to make e willfully false steeement er
sepeeeensseien to any departnient er egency of the United Seetes es to any menor weihin its (wrindection.

* e a sovsomoset penevens errMs a seat o.sisees

4 g 6,.s - me.gssp .a.o g a e4ay ee.*g4._,-.,-4.g,.6em ag eee p a * .e , , .-- i wa se e a %eem as - M .wd, 9 = ore et- e.a e *de.&, en N # e.r* emahm .p 4 hgewy*e- m.-$ptW.s.

d'
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Attachment (1) Sec. 4

!
The individual users named on the application have no previous training in
use of m dioactive 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 a cover plate which is sealed shut. This plate is never removed by
McDonnell personnel during inspection, calibration or repair.

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

,

'

i

a

f

f

i,

|
l

d

? *; fm ^*v .,p

; , r. - -- ~ -m,e

' du,! . ,

e:. .
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3 0 JAN 1964 |

Ref: USAEC-220-1920 j

i
i

l,

!

!

United States Atomic Energy Consission ,

1

Washington 25, D. C.

Attention: Robert E. Brinkman, Director
Division of Licensing and Regulation

.

Subject: A Modification of Byproduct Material License # 24-2261-3,
issued to McDonnell Aircraft Corpo ntion

Enclosures: (1) Fom AEC-313 (3 copies)
(2) SEDR PIA 320

,

;

Gentlemen * 1

1. Enclostire (1) is being submitted in application for modification of"

Byproduct Material License # 24-2261-3, issued to McDonnell Aircraft~

Corpontion. This license, as presently written, authorizes possess-
ion and use of Hydrogen-3 in the Lion Research Corpo mtion's Carbon

<

Dioxide Detector; however, the license is issued for the St. Iouis
facility only, and so does not cover any use that may be planned at
Cape Kennedy.

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

3 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-

i ducts, and must contain all systems aboard with each system in working |

.

order.
i

4. Upon arrival at the Florida site, the capsules are reassigned to McDon-
nell for final checkout. At the completion of all necessary tests and

-
;

inspections, the vehicle is retumed to NASA for the final phase o.
|
.

the mission.
..

(s . , . . ' ~^ - ~

57127
o
.

~7 t u t c ( v - - ' 10|h

.
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Ref: USAEC-220-1920
Page 2

5 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 tho,' are authorized
to take possession of the detectors during trans:.t frca St. Iouis
to Florida. Mr. Shell Martin, of NASA (Houston), has suggested
that if need be, he might assign one of his people to accczapany
.the vehicle during these transfer operations. The person so assign-
ed would. serve as a custodian for the radioactive material. This
is obviously not a very satisfactory solution to the problem, but
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 tmnsport the tritium - containing detectors sepamtely
from the capsule. They have made no indication of such an agree-
ment, however.

6. As stated previously, McDonnell does not have authorization to
possess radioactive materials at Cape Kennedy, accordingly, we
are submitting the enclosed request for modification of our
license.

7 We will be happy to receive your suggestions concerning the above
problem. Should we be able to furnish any additional infomation,
please do not hesitate to call on us. |

Sincerely yours,

MCDONNELL AIRCRAFf CORPORATION

e..

I |W. L. Kester
|Scientist '

Research Division

WLK:eme
!

I
I

A;'
'

b u Jh. . a . w. < ~.

57127

.
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Ref: USAEC-220-2065

4

i

i

|
|

4

|
United States Atomic Energy Commission

1

Washington 25, D. C.

Attention: Isotopes Branch
Division of Licensing and Regulation

,

Subject: Byproduct Material License' Modification

Enclosures: (1) AEC Form 313 (3 copies)
(2) Resume of Radiation Experience, Joseph F. Froechtenigt

.

(3 copies)
.

4

1. Completed foms AEC-313 are enclosed herewith in application for modi-'

fication of Byproduct Material license No. 24-2261-3,~

|

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 layers of promethium-

on the surfaces to be studied; then, after irradiation, the promethium
will be stripped off and recovered for further use.

4

4 We vill be happy to furnish any further informr. tion you may requa.e con-
cerning the planned use of this material.

Very truly yours, ,

MCDONNELL AIRCRAPT CORPORATION

,{ : i d. Y|'l'

,,

W. L. Kester
Scientist
Research Division

f

[" '*"
59581

Q49u7o L4 9- _

_
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APPLICATION FOR BYPRODUCT MATERIAL LICENSE
,' --

earm Aac.313* b
lication. If application is for renewel of e license, com-ted in items 8 through 15. UseI l 5. Atomic Energy ;

NSTRUCTION1. Complete items 1 through 16 ff this is en initia oppnew information er changes in the program os reques
leetepes Bronch, Division of Licensine and Regulation.be completed on all applications. Mall three copies to: U.Meterial License is issued in

Upon opproval of this
late only items I threveh 7 and IndicateI

upplemental sheets where necessary.ltem16 mustommission, weshineten 25,ill receive en AEC Byproduct Meterial License. An AEC Syproductd in Title 10, Code of Federal Regulations, Port 30 and the
Licensee is sub.p

D. C. Attentions
C
pplication, the appIlcent wccordance with the general requirements conteine __o

ect to Title 10, Code of Federal Regulations, Port 20. T MAftelAL WILL M U5to. (if
a
l

(b) 579tfi ADDef 55(f 5| AT WHICH SYPRODUC J
(insteeue en, Arm, hospefel, dinerent from f (e))

(e) NAME AND Sittf7 ADDetS5 OF APPLlCANT.l.
person, ear ;

McDonnell Aircraft Corporation
Iambert-St. Louis Municipal Airport Same as 1. (a)

Box 516St. Louis, Missouri 63166
<

(# lhes is me w'*en for .a -P.el e
'

3. PaEVOUS LICENSE NUseMe($).imense, plasse indicose and p,ve num6er.)

. OtPARTMENT TO USE SYPRODUCT MAftelA1 24-2261-32

General Engineering Division
s. aADiaroN PeOreCroN OmCta lu.m. erum e. <*es.en p,e..As ame.sno e.n.n ens .

Mr <een emme is e*, non ins. suoi-r.
i eavey At u$ tai 5r (Nem. ens

,,.<e et .nd,.weewi + w.u ,, sems a sc e we.n , e s ow=. m pe nce e, e,, no.,e e s p.)
eee e eo byp,ea.crme ,.ets

Joseph F. Froechtenigt Same as Original Application
*I

i

Engineer
Of AutLICualts Of (ACH CHinuCAL AND/OR PHYS.l

ib) CHEMICAL AND/CA PHYSICAL FOAM AND MAXIMUM HUMM8(if seeled source (sk else aseso none el menuhr, modeIf
ICAL FORM THAT YOU WILL POS$f 55 AT ANY OPE T M .(fke wm.;

le) BYPRODUCY MAffalAL.
end n,ess number el each-i n.,,,,6.,, 6, or se,ces .ns mes m,m oo, r ,.,

(20m1111 curies)in HCL solution
PmCL3 /Promethium - 147'

|

1

a

AK.J)3e) must be com-

(# b,a " nieaerel is for "humen use," suppJoment A (Formke end needel noneber el she snarage senesoner end or/ devue in

1 Ot&CRIM PURPO58 POR WHICH BYPRODUCT MAffRf AL witt M U$fD.Il byproduct nee erel .a na che lerm el e eooled a=. e,uivate l e ema
h

e

ple nd a leu'of the reem.e dd
wheth the source well be neered end/or uee

To be used in electron induced surface riamage studies.f the materials to be studied.
Pm compounds vill be evaporated onto the surface oAfter irradiation, the Prmethium vill be stripped of

f and recovered..i

gMMSN 59581.'
.

W WN $
--

'
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1 Page Two.. .
Perm AEC-313 (5 58)*

TRAINING AND EXPERIENCE Of EACH INDfVIDUAL NAMED IN ITEM 4 (Use supplaneasel shoess if neca4ryl

8. fYPE OP TRAJNIN G DURATION Of ON THE JOS FOGMAL CoutSt
Wheat TRAINED TRAtHsNG (Circle ensusw) (Circio ens.w)

Y" Ha Y" No
* h'a''''" *ad P'"* '' 'ad'**" See Attachment 1

peseechen . .

!
b. Iedesectivity meeswoment stonderdise. T" N8 Y*' N'

toen and monitoring techniques and in-
serveienes ,

c. Moshemopes and sedefiens besic le the y,g g, y, y,

i use end meeswoment of red.eectiv6ty.

'Yes' No ' Yes No
/
' d. 04elookal eNeces of radiosion. _

9, EXPT #ENCE WITH RAD 6ATION. (Actuof use el redeceso#epos er equi L ' esperasace.)

ECTOPt MAxmum AMOUNT wient twenNCE wAs oAmtD DURATION Or tweENct .Im Oc Ust'

See Attachment 1

.i '

10. RADuTION DeftCTION INSTRUMENTS, (Use supp._ _ sheers if necessary.)'

TYPE Of INSTRUMENTS NUMSER RADIATION 5tNSITivtTY RANGE WINDOW THICKHt$$ USt

(bulude eno6e sad model ave 6er el each) AVAILA6LE DtitCTED (ser/Ar) (og/cm ) (Monieursag, surveyes, meesvring)8

1

5

.

.

II, Mt1 HOD. PatOUtNCY, AND STANDARDS USED H CAUSAATING NSTRUMENTS USTED A40Vt.

3 3, fgM SADOt$, DO5untTfAS, AND SiO-AS5AY PAOct00at$ U$tD. (For 46n bedpos, secdy meshed of celebrWing end pmmemg, er nem el simpleer )

|

INFORMATION TO SE SUSMITTED ON ADDITIONAL SHEETSF
13. PAOLffit$ AND EQUePMENT. Deuribe laborecery facilines and remese heading equement, seerage conteeners, sheeldeng, fvme heeds, etc.

taplanseery sheech
'

of bcilier is ensched (Orces answer) Yes Ne
,

84. RAD 6ATION PSOftCTION PSOOA AM.
Dewribe the red.oren protoce6en progren includag cenerel measures. If opphcehen sewers seeled sewces, subed leek

so.emg emedem hwe e,plicm., nome, meining, and up.ience of m as pe,sene isen one , and errengemenes fw perf m.ng i.4i.8 rediWimi surwy, ma-
icing. momeonence end repe r 6 *e sevese.

is. WAsit DesPosAL. w e .ema.cies . esse d s, eses w, co is empiered, specny nome of company. Omer.i , submie deee, sed deuri,nen of : " + .hich wiis
j

be used tw desees.ag of redieschw . men and esammen of me type end emovne of ecavier in=lud.

CESTlFICATE (This item meset be senspleted by applicent)
le. THE APPUCANT AND ANY OfMCIAL EMICUTING THi$ CERTIFICAft ON StHALF OF THt APPUCANT NAMt0 IN litM I, CERTIFY THAT THl$ APPUCATION l$

PatPAAfD M CONPORMffY wtTH TITLE 10, CODE OF ffDeAAL RfOULATIONS, PART 30, AND THAT ALL QNFORMATION CONTANt0 HEREtN, INCLUDING ANY
NOwLEDGE AND BELEf.F DUtSUPPLEMENTS ATTACHED HistTO,15 TRUt AND COARfCT TO , , (. s,a

''d g.
<

N 'g
. . I,AlcDonnell Airemft Corporation

a
'

.

tr ,6cono nom.d in nem i
~

. -,

sy, _54 m am L Kenter . I b",hV
Date _30 April 196+ .

H /
'

' <,y. , ,, } Chainnan Isotone Cmenittee
,.

s-+- .s>
T'.eie Aer**ying emcisi-

g .
,

WAaNID66.-18 U. 5. C., Sechen 1001: Act of Jun'a 25i 1948; 62 Stat. 749, menes 6e e criminel eNense to make a willfvily false seesement er
espresensenen is any deperenent er esency of the United besses es to eny mener witenn les !vried.chen.

* e s semn n enseerrica i emi e-sissu

. . . - . . ~ . ., .14. e.. . . ,, . ..,_.mm,. _, , , , , _ , , , %, , _ , , , . , _, ,

_ _ -
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. .

E
TRAINDIG AND EIPER1BICE lEEE BADICACTIV2rf ;,

i
Joseph F. Fu + M m=4 #

. .

8. 'r|ype of Trainine libere Trained Duration of Th6 On the Job Por$nal i

n. Principles and Practices of Badiation Enval Research Imbs 1956 yes ab.
Protection Washin6 ton, D.C. '

Argonne National Imb 1957 - 1958
Chicago, Ill. .;

St. Imis University 1959 i
St. Imis, No. |

-
r

b. Badioactivity Measurement 8+ h h tica and Enval Research Imbs 1956 yes no {
Argonne National Imb 1957 - 1958Monitoring Techniques and Instrumentation '

i

8t, Imia University 1959
,

c. Mathmatics and Calculations Basic to the Use Baval Research Imbs 1956 yes no |
and Measurement of Badioactivity Argonne National Iab 1957 - 1958

St. Imis University 1959

!|
-

d. Biological Effects of Badiation Naval Researsh Ir_bs 1956 yes no
Ar gonne National Iab 1957 - 1956 i|

a'

St. Immis University 1959 i

! !
_

,

t..

i

9 Experience with Radiatiaa j
'

' ;

i Isotope h Amounts where me, was omined Duration of Experience Types of Use i

l37ca 10 me 8t. Imuis University 3 years Detector meeriments
203Hg 10 me St. Icuis University 3 years Detector meeriments.

210Po Enval Besearch Imbs 3 months Study Arrang-mat of Detectors ,

m'
for assetor

'

196 Argane Natirmal Isb 6 months Study of Neutrun Capture Gammam Au
co

. anys,

MA* 20 me Argonne National Imb 6 months Detector W

:

I
*

,

__...______.m___.._______. _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ . . _ _ _ _ _ _ _ _ . _ . _ _ . _ _ . _ _ _ _ _ . _ _ _ - _ . . _ _ _ . - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - - _
-
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U. 8. ATOMIC ENERGY COMMISSION Paga__.1_of 1 Pages
;. '9%=;*=

MATERIAL LICENSE*

[,/ Supplementary Sheet t

! License Number 24-1261-3
(064) '

Amendment No 9
i

| tattemmell Aircraft Corporatian
! Iambert-se. Iemas sannielpal Airport
;' [ se. Imais, w-i

Attentimas William L. Easter, N. A. Iamb, T. C. Liask,

; F. C. MmCallister,Jr. E. E. Wima, L E. Ueber.
: C. J. Wolf, Joeoph F. Freeshtaatst.

In aseerdenes with application dated April 30, 1964, t h ameber
24-2261-3 is ammaded as fe11 muss

-

Te adds

j

1,

j 6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity wh i
licensee may possess at any one timi

(element and mass number)'

;

;g 1. Fromethium 147 E. Any E. 20 millieuries

i

i

:
i

# 9. Authorized use !

|

: 1. Surfans damage studise.
|

Condities 14 is amended to read:

q J4. 4g " 2 meterial shall be used by, or meer the empervistem ef. William L.-

1 Easter, N. A. Iamb T. C. Liamh. F. C. Escallister, Jr., E. E. Wimm, E. E.
! Weber, C. J. Wolf, or Joseph F. Fe d ==8 e. The only peresa authorisedt

to set as radiographer under this timense is F. C. MsCallister, Jr. "medie-
srapher" is defiand in Title to, code of rederal tes=1stises, part 31
" Radiation Safety tagstrements For Radiographic Watisme", seettaa 31.3(a).

!

y

For the U. S. Atomic Energy Commiaaion

original siped br'

IM b'

Date Isotopes Bramek
j . l.:

by ,

WA A
3

. . _.
. . - . ._. _ . . fR to g/upy

ne. aa'

~
'

mu{( 703 i LP
-4 ._
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U. S. ATOMIC ENERGY COMMIS810N Pasa 4 11 Pages
jf** ~

"*

BYPRODUCT MATERIAL LICENSF
/4

,N-
*

Supplementary Sheet'

'

' License Number W M *3
(884)

1 am mmet asser.e
-

i

Es Boemail Assssoft Gospesotism .

st. Easts Mtsesert'

Attestise William L. Eseter E. E. Wlas
W. A. lau6 W. L Weber
T. C. &amsk C. K. Esif s

.-

F. S. MsGa11teter. Jr.
34 3361-3 isIn seessdames with appliestaan deced .5mmessy M. 1944, EAemmes Muser

asended to odd esaditten 23 as folleusa
,

::,,ntt material deserthed la embates 7 5 of thie 11eemse may else he23.
weed at Cape seemedy, Floride.1

i
<

<

i

i

!

i
>

l

;

:

b

s

'

:

I I

i

,l

(

!

1

For the U. S. Atomic Energy Commission

Origiul sigud b;
MAR 1 ;' 1964 d Roberi E. BrMmeig testeses trenchp'v y{'! byiDate ni o,,m ., % ,,,u m

qq. - cp y ,:. e qe

y ') f k
Washington N, D. C.

)!,

&| |! , . ,, . -Q+

c
a

;qf :1/ OR Cli. OF COMEuMlCE
. . - . . - . ,

!
. -

1

i

~ - _ . . _ . . . , __
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ATOWC GNERGY COMMi&&40N
,<

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
,

p
s let tonewel of a license, com.h 15. Use

e"AEca313Far i h
n iniffel applicelen. If applicationram es requested in items 8 t rouge copies ter U. 5. Atomic Energy1 his

end Reguletten. Upon approval of tnew infwmmien w changes in the prog
h i

TRUCTION$..CemplWe l' ems 1 Wough la if t is s e
h

16 must be completed en all applications. Mell t rel d in
yproduct Meeriel License is eevet 30 end the Licensee is sub.lootopes Bronch, Divle'.on of Licensi

d
te only items ) Wough 7 end In icateINS An AEC
pplemental shoes whwe necesewy,ltemmenission, Weehington 25.ill receive en AEC Syproduct Meeviel License.d in Title 10, Code of Fedwal Reguletions, Por

< ple
D. C. Attentionsu

C*
plicellen, the appIlcent wwith she genwel requirements containe HO. (if
ct to Title 10, Code of Fodsrel Regulettens, Part 20. ICH SVPa00UCT MAftetAt Wnt 68 U

ap
cordenceac

I(b) $19tti A00st$$(t5) Af WHle
(insistvteen, Ann, bespapel, ga;u g, 3 (e);

<

ICANT.

e) NAME AND Sittti A008tSS OF APPL), l '

ponen, e t ) Same as 1 (a)
s

McDonnell Aircraft Corpontion
le

| P. O. Box 516 63166 (W ees is en oppiushea for ,eww.f .e
[ St. Inuis, Missouri 3. PetVIOUS UCtNSE NUMSGA($).i e,asme a.are.o d e on,6..)

OtPARTw(NT TO Ulf BYPRODUCT MAftesAt
/ (Amendments 1-9)

;

{ 24-2261-32
dosionesed as red ehen pr.-

Research Division
General Engineering Division . . . . . . . S. RADIAflON PROffCTI.ON Orfecta (Home of persen.An.h ,e

.n. ,, n d ..

; u.4,.d #o .

DivisiN ll use er detectly <e a .M. d-m'

M urin $(Neme .ad hose .8 .ns dwets) erhe wic eu.a.m.ea. we e i.em.esaperience as Jesus 4 and 9.)
ce Linck-. INDIVIOU AL 05Es($).e s er,,.4,,, me.e, si

Individual Users and To
4

8

>

P.)
!

See Attachment'

tS OF EACM CHtMfCAL AN0/OS PHY5-!r mesiel
I

d

f {6) CHEMICAL AND/OS PHYSICAL FOAM AND MAXIMUM Numett Of MRUCUss(W se.Jed source (sh also s#e e asene e( mona orfwe ,
n

S5t&S AT ANY ONE flMf.rovdy per sowse )| CAL FORM THAT YOU WEL PO(flemenN

4. (e) Sf 7RODUCT MAftSIAL,and mass number of each |a. sher, ava 6er et sewe.s and .osimum a|

! l

See Attachment i

See Attachment
,

1'

2 -;
1

i j
|

.

f
ff 3 3 3o) aiust be <me-

I

men vae," supplea.ent A (Ferm A ae, sai., de eu.

(W bypeeduct.mesore.l a for "hwe e one . ae, _ m , ., .e
e,. ,e ..

i

etAL WEL St U5fD.
.

.d e*,

7. OtScanst,.PyaP,OSE POR WH,ICH SYPRODUCT,MAf t.e ,mem e, . se.,e,
. - . e g ,r

.-

. e ,h.
d/or veed.) .'bu. ,d

um,, ,,,.d
,me r.

. .ed e.mAsch the sowrce =v17 be s ered an .ye

.
,

[e d i

, . . ]
,

=t

See Attachment!
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P.goTw.
P.r. AEC-313 (S S0)g

I 1 RAINING AND EJIPERIENCE OF EACH INDfvIDUAL NAMED IN ITUA 4 (Use - -
'she.se if a.c ry)

8. 7Yrt Or faANNO DURAflON Of ON THE JOS FORMALerv.as
wHeu faAMED TaA494NO (Cnde m..or) (Cnin ms.or).

4

4. Preici,sa .ad ,,.cm d e.d a.a y,, . y,, .
. . . . . .

b. R.d chity on sur ent $4.ad.ed. Ya * Ya *
d ai ,iasechai, dia.

Sulamitted'Previously*v a. . . . . .

a. M.ehe lics .ad s.lcul.h.as b.e44 4. the Y.s W Ya N.*

us. .ad ra sw none .I t.di etivity .d

J

Yes N. Yes K

d M . ' .n.cos ed e.di.h .

,

.. .
^ perasas..)

.F, INPtetNCE WITH RADIATION. (Acew.I us. of . , or e - es

InOvon MAmuM AMOUNT w,eae EErene ca wAs omeo oUeAriON Oesweem n i m Oc use,

1
2

i

Sutanitted Previously
'

. 10. AADIATION DEftCTION INSTRUMENfl. (Use um she.fo if - i-)'

fYPt OF IN$19UHfMTS NUMeta AADIAflON ' SENSeffvtTY RANot WINDOW TD#CKNE$$ U$f4

(6schade asse. .nd me. del avne6.r / rA) AVARA8Lf DfftC790 (ar/hr) (aip/on') (M.a eur-g. swweysag, .sason.g)

a

Suinnittd Paviously'

Il. Mf1 HOD, PGEQUENCY, Af@ STANDAAOS USEO N CAUSAATING INSTRUMENT $ USTED ASOVE.

), Sutanitted Previously

|* u. enM nAooes. oOsiMenes Am seO. assay enoc DUses useo. (r, an 6.de s *.d .a s.6a*n, d ~ ,. .r a .ir

|
Butanitted Previous 3y i

1

INFORMATION TO BE SUSMITTED ON ADDITIONAL SNEETS

| 63. rACamel AND SQUIPMPNT. Do.ctb 6.bw.swy feed.am .ad e se. h.ndl.g . guy.ent, seer.go .smo aws, shee6dsag, fwen. h d...esf Empi.ownw sh.sch

Su1 Emitted Previously |.e sumer i. =n.d. (C-se .u r) Ya N.

:4. nAoiAnON rsonCnoM noonAM. onu% % d i ,, ca p wive o e . w .N,h . 6 4 c=. 6.a i. 6

io. a. m.d % .n, haw., no . in.. .ad .# M , *-- i a . .nd _ _ .- n e- ,-v iae iaM.: *.a.a -=y,
;,

w . aea-c. d ,-.em. .. ' '' ' ' Suhaitted PreviousLv'

:
' - is. waste ois*OsAt. m. -ci.: e* a.-*.i. ,aer.d.s, nyno.e.e y. Om . 6.ade 4 4de i,6.a.e.emed .hich.ai ,

b. veed der ab.pos.g .f r.di skv. sees .nd .ss6 ses .e lh. ty,e .ad une .f .csiv y inveeved.a

CERTWICATE (Tlits itessi esenset lie eeseipleted by oppseeset)

14. THE APPUCANT AND ANY OPPICIAL EEtCUTING THi$
-

Half Of THE APfuCANT NAMfD fN fftM I, CEfflFY THAT THt$ APPUCAflON 88"

PREPAnt0 M CONPORMffY WTTH Tffti 10 COct Of
f 30, AND THAT ALL INFORMATION CONTAMEO HEAtlN. INCLUD4NO ANY

$UPPLEMENTS AffACHt0 Mfet10.11 TRUE AND KNOWLEDOS AND IEUEF.

/
// /[ /4 15 RTWnall Aircraft Corporation

s n.e i . -,, A .

C,dAyd
'-

"
6 July 1964 g QjOL9gh ~%c.

u'' o.
nd i! -

fc _Qbairman. Isotope Comunittee""

- f* s va, .m.iro g _, g

waanone.--ia u. s. c., sa.i.. 001, Ace 7de, k.. ie . c,i.ia.: .n i. k. . iiivou s.i .w ne .,r
- eesi.a m. , de,. n.ae acy .# m. uni as, ,,imia a. i.e.d.ci .

e a soves sn p.innme orp.cs e i.es .-e..ses
, ,

.

.>. .
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Attachment'.''

- .Page 1
~;y- >s .
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i

- 4. INDIVIDUAL USER 3

William L. Koster'
T. C. Linck
F. C. McCallister, Jr.

H. E.' Winn |

C. J. Wolf
: Joseph F. Froechtenigt

Item 0)(C. S. Sitler and R. G. Pitunner at Wallop's Island^ -

\

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

6.. (a) BXPRODUCT MATERIAL (Elements (b) CHMICAL AND/OR PHYSICAL FORN AND MAKDEJM NIMBER
<

and mass number of each.) 0F MTTJ.TCURIES OF EACH CHMICAL AND/OR PHYSICAL
FORM THAT YOU WILL POSSESS AT ANY ONE. TIME.

A. .Coblat-60 A. Sealed Sources as described in letter dated
21 May 1962 3,000 curies

,

vB. Cesitan-137 B. ' Sealed Sources (Nuclear consultants, Inc.)
100 mil 11 curies maxiansa - not to exceed 4 micro-
curies per single source.

C. Krypton-85 C. Sealed Sources (U.S. Radium Light sources,
j model IAB-484-2A)

8 sources of 150 mil 11 curies each, 16 sources |

of 20 millicuries each. - Total 2 curies. |

D. Cobalt-60 D. Sealed Source 200 mil 11 curies.
f

E. Sealed Sources (Isotopes Specialties Co.;. f. Iriditan 192 Type 30 - 5 sources not to exceed 2 curies
each. Total - 10 curies.

F. Cobalt-60 F. SealedSources(NuclearChicago-ModelRR-60)
j 2 sources not to exceed 1 curie each. Total -

2 curies.S

!
l

-
~ - ModelNo.TT-1)(RadiationResearchCorp.,G. Hydrogen-3 G. Sealed Sources

|. 'g 400 mil 11 curies

.[ H'.
Any byproduct material H. Irradiated samples of metals and crystals - *

having stanic no. from 1 curie total.
i3 to 83 inclusive

-

I. Tbm11 hun-204 I. Any fom 20 mil 11 curies

J. Cesium-137 J. Any form _ 20 mil 11 curies
,

;

;? K. Cobalt-60 K. Any form 20 millicuries
s

[. r i

;

n 9 f)s.
I i w

* ;

:..

'h

. .

- - . -. - . .. - , - -. .
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Attachment'

s
3 " Page 2',

L. Sulfur-35 L .' Any fom 20 m1111 curies
4

M. Iron-59 .M. Any fom 20 m1111 curies

N. Copper-64 N. Any fom 20 mil 11 curies
.

0. Calcium-45 O. Any fom 20 mil 11 curies

P. Zine-65 P. Any fom 20 mil 11 curies

Q. na111um-72 Q. Any fom 20 mil 11 curies

R. Arsenic-76 R. Any fom 20 mil 11 curies

i
.S.. Silver-111 S. Any fom 20 mil 11 curies

T. Cadmium-115 T. Any fom 20 mil 11 curies.

U. Gold-198 U. Any fom 20 mil 11 curies

V. Americium-241 V. Plated sources, 5 sources of 10 microcuries
each - total 50 microcuries each.

J Promethium-147 W. Any fom 20 m1111 curies

X. Hydrogen-3 X. Tritiated titanium foils (Radiation Research
.# corp., Model TT-1 as contained in Lion Research i

Corp., Carbon Dioxide Detector - 240 curies |

not to exceed 6 curies per detector unit. !

Ii
;
'

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

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

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

C. For use in aircru t in-flight refueling equilatent. |

D. Calibration of instnanents.
I

E.', "Open-air" bandling technique for industrial radiography.
.F.,

,

G. Ionization source in NBC Equipment Corporation - Model No. 0714 pressure
measuring gauge. i

.

H. Reactor Irradiation of materials in radiation damage studies.

w

_ . - . _ - - . _ . - _._._ , . . . . - . .-
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Page 3
.

I,J,K,L,M,N,0, Calibration of instruments, studies of radiation 4

!

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

W. Surface damage studies.

X. Testing and calibration of Lion Research Corporation, " Carbon Dioxide Detector".

p,c7n
!
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Ref: USAEC-220-2174
,

;

.

United States Atostic Energy Ccanaission
Washington, D. C. 20545

Attention: Richard E. Cunninaham, Chief
Isotopes Branch4

Division of Licensing and Regulation

Subject: Byproduct Material License Renewal

Enclosures: (1) AEC Torm 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 authorized use be changed to cover " radiation damage
studies" for materials and systeas to be used in spacecraft and pro-
pulsion systems.

3. -Should you require any further information do not hesitate to contact us.

Very truly yours,

MCDONNELL AIRCRAFT CORPORATION

, k ~ . .| J.2 ^ .y

W. L. Kester I
Scientist
Research Division |

QWIX: enc
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