


Fbbruary 27, 1947 

Colonel G. Vi. Beeler 
Aating Manager 

United Stated Atomic Energy Commission 
P. 0. Box 42, Station F 
Blew Iork 16, Hew York 

mdf80n SqUrXV hrea 

Mar Colonel Beeler: 

We are enalosing herswith three oopies of the "Propored Berearoh 

You will note that this 
Program and Budget" for the Rochester Projeet of the Atomic Energy Cdmmirsion 
for the fisoal par July I, 1947 to July 1, 1948. 
presentstion is divided into six sections as follows: (I) Organizational 
Chart; (11) Introduction; (111) Divisional Researoh Proes.rplas and Budgets; 
(IV) Administrative Division Budget; (Y) Overall Budget, Rochester Project; 
and (VI) Froposed Edutratioaal Propm. 

We prlsh to oall the Conanissionts attention to several factors 
which hare made operation of the Rochester Project during the past year 
most diffiault. kith the termination of the war and with an increasing 
instead af a decreasiq degree of uncertainty as to the duration of the 
Boject, it has been very difficult not only to aeoure but to retain the 
high type of rrcientifia per#onnel we desire. 

It is our feeling that if the Boohester Projeot is to be main- 
tained and is to continue to advanee the scienm of atomic energy in refer- 
ence to health physics, radiation biology, and the phamaeology and toxi- 
cology of projeot sraterials, mi must be allowed ca good deal of latitude to 
investigate besic problem both direotly and indirectly related to the 
Atomic Energy Commission. It is evident that the emphasis of our vork 
should mu alter from a production, routine testing basis to a fundamental 
researoh basis related to health probrrtion of the personnel of the Atodo 
Energy Codasion, the publia in @n8ral# and to the utilization of the 
produots of rmcleaw energy for the adranoeumnt of biologioal and medical 
8 cience 

It is well rewgnized that a certain amount of routine work must 
be carried out in the fields of radiation biology and phamaaology in order 
that the Atomic Enerr3 Commission may maintain the high shndard of protec- 
tion wNch has already been accomplished ic the past. A aareful perusal of 
the submitted programwill suffice to indicate our recognition of this fact. 
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le feel it ir derirrble that oommitaasntr in the future be Bade 
on a long-term basis, perhaps a minimum of four yaarr, in order to =in- 
kin a staff of highly skilled individuals. 

Tfie senior members of the Rochester Rojeot have girea a great 
deal of thought to a proposed edumtional program. 

tion that such a program is of paramount int;sreot to the AtoItlio Energy 
~ssion and is om which should be inaugurated a8 soon aa an omrall 
policy am be established. 
tional program which we have outlined under (PI) of the enolored preaenta- 
tion does not ~ecessarily reprerent the opinions of the Adminirtratiw, 
Offices of the University of Rochster but are mraly the thoughts, ideas, 
and hopes of the Rochester Project personnel. It is submitted at this 
time for your perusal and consideration aa a basis on uhich to formulate 
a future sduoational prom in collaboration with the Uniwreity as a 
whole 

It is our firm convic- 

We rish to emphasize that the propored edurza- 

Very sinosrely yours, 

4ndtsr H, Dowdy, Y. De, Direotor 
Rochemtar Projeat 
Ateanit! Bnergy Comnirsion 
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Subaaitted by$ 

hdrsr x. Dowdy, Ye De, 
Profersor of Badiology, Tha Univerrity of' Rocfrerter 
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2. 

IS 

A. 

The function of this Divigion 18 to determlnn the toxioity and 

pharraaoology of the non-radioaotive uhemiaalr and oornpounds of intereut 

to the AtodC Energy Codreion aurhg tho aourse of production and utili- 

cation of atomic power and related produota. Suoh PII undertakimg neoersi- 

tatas an exteasive biologioal program supported by intenrlve rtudibs into 

the ohemiaal and physioal proportier of the ~ariou8 oompounds, thoir mode 

of aotion, distribution, and storage in the body, and their mode and rate 

of elimination from the body. 

niema of aotion ir imperatimi if intelligent prophylaatic and therapeutic 

A t?unWntal understandixq of there meerha- 

a~aeu~es are to be developed. 

B. CIVERSIFIED PBDBIEMS UfVISIOPt 

This Division oeordimtes the aativitier of various seati-rela.ted 

groups of' hmstigators throughout the Uuiwsrsity oovering the broader 

fields of biology and mdioine. 

to obtain fuadamrsnhl Information and bohniqu60 appropriate to a better 

understanding of the effeota of md nsohaniraa of aotion of ionizing rrdia- 

tions upon various biologioal rgatem~ and (b) to rtimulrta a broader in- 

terest by apable investigators in the field of otomic energy. Pieldlr of 

intererst involved we genetios, husran Jastabolism of radioacrtive subrtanaes 

(iodine, etc.), and the effeats of radiation upon immunity, protein osta- 

bolism, the henatopoietic and re produutive syrtems. 

The objeatives here are ho-folds (a) 

2002042 



c, SERYXCB DIVISXON8 

It is the responsibility of this Division to ooordinate the rariowr 

servioe functions vrhiah the Rochester Project renders to the various produo- 

tion oenters et the request of the Atamfa Energy Cownission, mese 8em- 

iaea inoluda speoial surveys in plants relative to chemioal and radiation 

hagard6, support of a branoh offioe for this area for the Wdital Ad~isor 

to the Atodo Energy ~ol~snission, arsarurearnnta relatiw to health phySi08, 

and opeoial ssrvioer and Carts pertaining to mdioo-legal problems. 

De BaDIOfgGY AND BIOPBPSICS DIVISIOR, 

To this Division 5.8 delegated the maponsib tq for the rtudy o 

all radiation haurdr whioh nmy arise from the produotion and utiliuttion 

of atum5.a ensrgy. 

sion is ssllsd upon to make surveys of rarious radiation hasards, pertain- 

ing to eertaln industrial prooedures in plants, and to make appropriate 

remmmendations. 

of action of ionieing radiations and the metabolism of various radioaotive 

oletments i.~ animls md humerns. 

the distribution, storage, and elintination of the various radioaotive prod- 

uob fram biologiarl ~yrtem~. 

radiation injuqr is of paramount importmm, 

inrtruasntation reotion faeilft*te8 the f’unetiona of thi. Division. 

In addition to a produative researoh program, this Divi- 

Ths biologioal program involved inaluder the meahanism 

Basic information is sought relrtiw to 

Methods for %% doteoting and treatment af 

An aotire eleotronicrr and 



4. 

DIVISIONAL RESEARCH PROORAS - AND BUWBTS 

A, ffUEMACO3x)GY AND TOXICOLOGY DIVISIOHi 

Chief' of Division: mold C. Hod@, Profsrror of Fhrrwroology, 
The University of Roohestor 

1. 

S203ddr AdrorpCion Gtudies on Born - (Am&arsntal Berearoh) -- 
To study the magnitude of the deposition of rviour -tala ruah as urmiara, 

beryllium, mlcium, and nonllmre+als ouoh a8 phorphat.8 and ilaoridor in 

2. rnwsTBIAL IIpcIEm (9210)s 

bItlO-Zt DPrt mution Studisr -- At present three material8 

are the prfpr, int~~roat to the Atodo $asrgy Conrmirrion; beryllium, thoriaat, 

area has oentered ita attantion on the large-raale expomare of aninvals kt 

chaaabers and ow ohamber each for thorium and uranium are plumed for opera- 

Brpollure - 6 Studios, 6 Monthr. 

(Pro3eot #17S)- Sixtyday, Law Conwntration Dust 

lkxpoaure - 2 Studiee, 4 ldonths. 
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6. 

(Fmje,et k174)- " Flood Gonosntration Expure 

2 Studies, 6 Yonths. 

(Projeat #176)- haute Thorium Dust Exposwee - 
Imolubfs Dust, 2 Studies, 6 Yonthr. 

5210-lor Effeat of ArtiolaSire on urupium Toxloity, 

6 Studies,, 1 Your 

graded partiale sics. 

SBzirty-hyinhalation rtudiea of uranium Qurk of 

1210-21 Dust Wrtiele-Sire Studies - Toxio reaponae is a funo- 

tion of the physiaal as well IQ the ohemid nature of the inhaled dust. 

Precise infomation is required to evaluate the industrial brads and to 

3210151~ Special Problew in T6XiUOlOa - 6kquest8 reoQited 

by the Boahertar krsa for experiPsnOal data vuy *ridely from brief expowe 

rtudies on a single material to outaneous sad oaulnr texioitie8 aad ahort- 

tam exposures on rsveral related materiala. lo foreknowledge of the nuabsr 

2002045 



of annual requaah ir poraiblo. Tbm are indioationr, hwever, that roo 

quertr for work on the following rubjeot rill be rubrnitted In tho near 

future, "Toxicrity of the Pyrolysis Produoto of C-716 and 816 Ylterialr". 

Other roqueata are axpeoted. As.ooirbd rlth nmterlalr, related to the 

produotion of atomio anargy, 1s that of fluorine, hydrogon fluoride, and 

fluoridea of the partiaular ~sabrbls involvsd, It ir antioipetsd that 

requests for toxiaologioaX work related to this elemnt will alro be re- 

3210..5.8 

S210-3b: 

Toxieity of Spealal bterials 0- Anmul Baal8 

Pluorido T6fioity Studies Relatad to 

Beryllium and Uranium Induetrier 

S210.41 ?adamendl R0868rOh in Problem Related to Indus- 

trial ToxiaoloQ - lbm following four problem have been releoted ea 

8uitaBle for R.inhrPsn-1 re8moh by the fndwtrial Byglens Seation during 

S210-4b1 ature of Baryllium Poironing w To estab- 

lirh the role or ~eoon8ary frotors in bsrglli~~ 

are spsffia or nep.pee&fio. 

rirlr from euoh abmsphsreo, 

52104: Roperties of Living &nbranes - To 80udy 

2003,046 



7. 

rem1 dyrfunotion by diraot methods mrulting 

f’rorn aotion of poisoning by vanium and other 

amtalaj to study ieobted living msmbranno~ and 

to study model membrane iyitem. 

321OJja Engineering hboratory - To rat up adequate angin- 

esring laboratory faoilities sufficient for two ohemfoal ongineeto and 

equipment; for work involving beryllium, thorium, and uranium dustr, and 

for teste of epeoial mrterialr. 

3280-1: Deposition of Projset Materials in Bone -0 To obtain 

inferpation on the.deposition of projeat xaterirl Ln bone. 

msnt for the entire F%amacology Division. 

4. INGESTION TOXICITY (3230) t 

3230-la: Tbbleranoe by feeding inormaring doaes of uranium to 

dog. - To establish amount and mode of toleranoe to uranium poisoning. 



S2SO-lbc (Projeot $179) Aeute .md pilot rtudiar, intrapsrim 

toneal and 0~1, or rrriour Bo ooapoUpd8 in Rata, doe, rabbit#, and gubm -- 
To complete work started in 1946-47 of ertablirhing WDSO(r and %)-day 

toxiuity by feeding. 

(hojeot also) mronic ingestion-toxioity etudies 

with four &I oomsullds for 2 years in mts rrnd 1 year {or longer) in dogs -- 
To establish taxi~ effects of oontinuous ingestion of Be oompounds over a 

long period of timar 

(Projeat $181) Studies of the sffeot of debilitation 

poi80- 00 To investigate the porsibility of a debilitating faotor in 

sEso~~; (Waject #l82) A~U~S axid pilot rtudier, intraperi- 

-1 mxd erpl, of vwiour thorium oanpouadr in rats, pi-, rabbito, and 

guinee PIC;. - To oomrplete work started in 1946-4'1 of establishing LBO*$ 

and 90dy toxieity by feeding. 

(Projeot #US) Chronic ingoition-toriaity rtudier 

uith Cro thoria aoaqoundr for 2 parr in rata and 1 par (or longer) in 

dog6 - To eatablish toxirr affeotr of oontinuoue ingostion of thorium om- 

pound8 oYer a long period of the, 

- 

3230-2t Effsot of age OD. toxiaity of beryllium and thorium - 
To deturmins the mast reslsfant age of rats to toxiaity of beryllium arPa 

thorium. 

3PSO.d: Rat Breeding Golonpl - It io intended to lPaintain our - 
rat brweding uoloay in order to supply ruts for the ectire Roohertor Projsat, 

2002048 



9. 

5. ANALYTICAL CRBMISTRY (5240) - : 

5240-1: Methods Development =- To devalop analytiaal proaedurerr 

for projeot riaterials. 

3240-28 Physioal Chemistry :-- To provide aaaurate informtion 

on the properties of' projeot material8 in solutions approximating phyoio- 

3240-31 Fluerids irboratory - To prwide mathods end analyses - 
of materials for fluoride oontunt. 

S2404r Routine lletalr Mloroanalysir .I, To provide acourab - 
analyses of solutions and tissues for all rections of the Piwrpooology Diri- 

I cion, 

324&5: Routine Biochemicwl Analyeis - To provide the oomon 

analyses of tissues and fluids for bioohsmi-1 oonutituentrt BlP??, glu- 

~086, urinrxy protein, eto. for all seations of the Flnraeaoology Division. 

6. RATHOLOOY (3250): - 

the understanding of their toxiaitise. Suoh inforamtion ir often of gF08t 

imporbarme in debmining the lewlo that my oaue injury to the wllr but 

not kill the aniaralrr, 

Thorium, and Beryllimn. 



3tShlbr &bthologlor~ Effaota of Sposial NaterLalr (prr- 

tioularly the ha1ogemt.d hyaroorrbnr.) 

5250-2: 

1. 

Intravenous Tbxioitg of Beryllium and %orium Compound8 n - 
To produas some information ooneerning the relative toxi- 

ai* of ddfferent beryllium and thorim oompounds. 

2. To supply iafornration aonaerning the organa or tiemass 

mo8e rusoeptible to beryllium and thorium when Chore is a relatiraly om- 

plete &istrfbution fhroughout the body, 

3. To determine if all beryllium and thorium oompoundr havs 

a oommon action or if athsr parts of the maoleaule my modify it8 aotionrs. 

4, Idormation of this type should be of 80m mlue in 

the htes riadie8 of mechanism of aation, distribution, and exoretion. 

__L 32604; Criteria of Beryllium and Thorium Poisoning 143s 

iafornmtian olready gained from a few expsrilaants indieates that the liver 

io the prinaipal organ affected following intravenous injeotion of beryllium 

awpunb. The lirsr &wage is quite severe and aonsists of a aldsspread 

oentnl neereois, The animls beoolpe jaundioed. If bryllium aots like 

other liver poieons, there should be a fairly wide range bekrven the miniaral 

of thio, it muld 80m evident tht a test of liwr hrnation nhiuh is most 

senuitive for this type of damago would be of imporhnos in gi7ing an indi- 



11. 

soluble beryllium oompounds when there oompouad. are given intravenously. 

Sinoe beryllium menw to aot prinnrily a8 a lirer poiron produoing liver 

neoronis, om would expeat .the animals to beoows more susaeptible rather 

than tolerant. 

32604 8 Onteosolerosis in Beryllium Poiaonin& (Fundumntrl 

Berearoh) - To rtudy the ohanger in oaloium and phosphorur mrrstaboliam 

ooourring in berylli~t orteonolarorir. 

8260-1: bwlopmnt of Lung Flanotion ?art8 - $om of the Bats- 

rials (suoh as bsryzliuat) ured in oxprimentdl inhalation studies oQum 

rather amere lung damage. 

(1) IgRasability of the alreolar lnsmbr&ne to gasas by us8 of ndioisotopes) 

(2) Amuaataohogrw~~ (traohgs of air aoreaents during breathing)j (3) 

EaCe of oxygenation of' blood after anoxia due W 02 laok. 

Tfvlee po88ibh methods will be irr~estigabdr 

3260-2: Oeneral Physiological Btpdier (&?tion of uranium, 

beryllium, and thorium, and other 8ubrtanmr on irolated 0011s and tirrue) - 
The elucidation of the raaohanirm of aetion of toxio &pats on higher or- 

gadsmr io ustrally dtff'ioult beeaase of the aanrglsx fntorrrotionr of variour 

odls and tius~er. It has usually proved profitable to uta irolated a0118 

and tioeues far experimental nmtorial, thus avoiding q of the diffisul- 

ties. One example in this laboratory has been the u8e of' prst ad15 t0 



imertigat. the notion of unzdum on the ea11 .~bmbmne. 

ples om be found in the literature, 

Many othor exam- 

Eaoh toxia agent imolmr a differ- 

ent problem and require8 the seleation of the oellr or tirrueo rhioh will 

give the most ~tirfaotory data, Paart has been ureful for unniwn rtudies 

and will probably also be uaef'ul for thorium. 

in the study of the aotion of beryllium. 

Frog heart my be valuable 

Other tirsuer which are ureful 

far experimental purposes inoluder phrgooyter, protosoa, tissue oultums, 

isolated ~WOh, rperm, eggs, ate. 

present the the mort ureful liner of approaoh for eaoh martorial. 

It is imporribla to predict at the 

3260-Sr Role of the Cell MBmbrmS in lQbbOli8m (Fundamental 

Rarrearch) - Although oonsidercable work has been done oonoerning the perma- 

bility of the eel1 sembrane and also wnoarning ita st~oture, we aatually 

know little of ita -26 in metPbolfum oxmpt that ft ia a barrier to parrage 

of material8 into and out of the aell. It 8bem highly probable that the 

apbmbmm t&os an retive part in mtabolima, partioularly in relation to 

phosphorylation, Beonuse the 0611 1Ltlpbraad ir the first living stmotare 

to oollle in oonkotwith any toxic agent, end beoauacs phosphorylating enzymes 

appear to be important uranium toric effeots, the rtudy of msnrbra3me in 

uranium poieoning should be in.rrertigated sore fully. 

oell arembrane in phorphorylation and dephorphoryhktion will be studied by 

use of radio~phosphafe in vurlous oompoundr auah 88 rdemylio aoid and adenyl- 

pgrophoopftabo. 

beoauae they seem to inhibit phosphorylation at the eel1 mmbrane. 

&e role of the yeast- 

hnium and other mota10 my be uaeful toola in air otudy 

2 I) 0 2 t) 5 2 





B . DIVERS IFIED PROBWB DIVIS 1018 

Chfet of' Divlrion~ Andrew H. Dandy, Y.D., F'rofctrror of Radiology, 
The Unirerrity 02 Boahorter 

1. FLY GEXETXCS (5410)s 
II_ 

3410-1: Chnetio Effeotr af Low Dosage Irrrdiatfon - To de= - 
tormine the effect of short-wan radiation at low dosages and rater on the 

Pmquenoy of hereditary dmngor of gene8 md ahromoeonwrr in germ eo118 of 

342Q01~ A Study to DstsrminS the Psriod et miah Zygo"a6 Die -..I - 
Five eemi-afariles and reveral rei-linked lethalo will be tested. The pro- 

pored rttldy will be a eontinuation of the work done from 1943 to 1946. 

25420-2: A Study to D.bnPina, the Humbar of Chromsorml 'Irana- 

looation8 in Ordor to Bstter Understand the Effects of Genera1 Body Irradia- 

tion Upon the kmatopoimtio System. 

S420-8: A Study of 'P.8teS and Bone Marran to Determine the 

Fnqueaey of Chroagaoa~6 Damgo at Various Dorar and Rolating that p1.e- 

15420-41 Breeding Tort6 of 8uapeot.d Gens and Chromrom Utah- 

tiom in the Spem of Irradiafqd &le Uue -- A oontinuatfon of the rtudy 

begun in 1944. 



15 . 

SQSO-lr Effeotr of Irradiation on the Homrtopoietia; Syrtela - 
To study the disturbanoss in phy6iology aooompanying radiation. 

3430-2; Effects of Adrenal Cottioaf Extraat and RadiatAon on - 
p 

Animals . 
343012aj Observations on the offsot of adrenal wrkx ax- 

tract on the output of thoraaio duot lpphocrybs in the normal oat, tha 

thoraoia duot being cannulated and adrenal oortiogl rxtmot adminirterad 

after obtaining $L suitable bareline. 

leatomired mitt8 

34SO-26; Effeot of radiation in varying aaaounts on the output 

of thoraoia dwt lpphoqdas in the norm1 at, the radiation being gfvsn 

during the roimal period of oannulation after obtdnfng a suitable baseline. 

3430-201 Observations on the ooqaratire titer8 of oell 

free and 6.11 riuh lpph in bunired aniarpls. Phis group of sxperinwnts 

is designed to give evidsncre for or against the prasenw of antibody globu- 

lin in lpphocytsrr 

3430121s Ob8erration8 on the aoraprstive titsr of 0811 ftee 

lymph f'rom the same ~hl (a> before end after .the administration of adreaal 

aortioal extra&, and (b) before and after radiation in varying amounts. 

3450-2gt ElaotrophoretAo 8tUdi68 on oell fme and eel1 rirrh 

lymph to aoosrtain .rrhether signiffoslnt a~lrrunts of gamma globulin are present 

in the lyaphocry$0i0 

2002055 
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94804: Blood Hirtuaine Studies 0.1 !to subrhntiate previous - 
iXlVXtStigRtiOXlS that in man the raaJority of the blood histamine is normally 

bourid to the myeloid laukouyter 

3430-4 I - Obrervationr on the Life Span of the Leukooyts. 

5450-5: he Treabnt of Radiation buko,wnhr with Folio Add. 

4. SURGZRY (5440)s - 

9440-1s Tirsue Traasplankation. 

3440-lar Traneplantation of normal homologous embryonal bone 

marrow intrnwnously and to specifio extrmuedullary sites into normal and 

SW-lb: Transplantation of normal heterologous (h- and 

bo-) embryonal bone narrow intravenously and to txpecifia extramedullary 

rites into normal and total body radiated reoipients. 

W-lor Tramplantation of normal homologous embryonal lym- 

phoid or oplenio tiasus intravenously and to specific extra lymphoid sites 

into normal and total body radiatsd recipients. 

5440116s Transplantation of normal hetsrologoua (human and bo- 

vine) 8Illbryoaal lymphoid or mplenio tirrue intravenously and to rpaifio 

extra lymphoid sites into normal and total body radiated recipients, 

3440-1s 3 3Rrureplanbtion of normal homologous, adult lymphocyte8 

and lymph fluid into total body radiated recipients. 

3440-2: Evaluation of Bone Wrm Reserve and Its Effect on Radia- 

tion Intoxieation. 
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f440-38 Effeots of Rutin (a oryrtalline p,luoorldr of quereo- - 
tin supposed to regulate oaplllary p-hbility) on Radiation Intoxication. 

84404s Cultivation of the Hemtopoietio Tissues of' Embryos - 
and the Effeot of Radiation on there Cultures. 

3440-6: Fundamental Hessaroh 

3440-5ar Thyroid runotion a6 merlrumd by tireua Iodine 

conaentmtion and blood iodine oonobntration . 
34&0&1 Relationship of thyr'oid funotlon or dy8fWmtion 

to other hormones and enzymes auch ma thyroxin, phosphatase, estrogens, eto. 

5, 

845011: A Study of the Effeat of X-ray ad hdioaative Phoe- - 
phortls on the Lymph oqrkosirr in Experimental Murh hrtursis w This problem 

is designed to evaluate the effect of mdiation upon -unity. Suoh a 

problem rrhould aupnt baeio information relative to the mechanism of 

ionieing rediatione upon various biologioal ayslcSms. Inrertigators in oharge 

of thi6 problem hve had lone; years of expbrienoe with inxunity in psrtue8i6. 

Additional information will be gained in oorrelation with thio subjeotj 

rxuwly, the improvelnsnf of the antigenio qualities of whooping oough vaacine, 

and a better understanding of the production of experimental bronohieehrir 

folluwing hooping oough. These last two problems, whleh seem on the sur- 

hoe to have very little to do with the work of the Atomic Energy Cammission, 

seem worthy of support in ordsr to gain inforatattion which the Cornmiasion 

does desire relative .to the effeots of radiations upon the human body, 



3460-18 Effeot of Irradiation on Protein #letabolisn -- Total 

body irradiation and looal body irradiation undoubtedly bring about a ohange 

in protein m~9iabOIiS5 as manifest6d by nitrogen balanoe. 

earry out radhtion studies on bath nom1 and tumor-bearing animals with 

It is planned to 

subeequent studies of the nitrogen balanoe. Should the animal experiments 

giro important leads, investigation rill be oartied to studies of the nitro- 

g8n brlanoer 3n huonn patient8 haring mlignant direrase and rscaivhg 

therapeutio doaes of radintion. 

not only give valuable information relative to the effeot of irradiation on 

The design of this program a8 set up rill 

pmtefn mk~bolina but nlght also throw 803~ light on the @moor problsa a8 

547001: The ChbBlioal Action of Irradiations (Theorstiolll Con- - 
aideratiow) This problem eronrists of (a) theoretioal deduotions rela- 

tive to po68ible ohemioal alterations f'raan radiations hviq various energy 

levels; (b) mathenmtiml oamputations with e selection of reactions rrhiah 

will mot probpbly ooaur in any given (Iircumstance, and (e) laborntory oon- 

firmation of theae thboretioal eonsiderationr. 
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up 

prepare and interpret slides, to prepare paraffin speohen bloab, and to 

maintain oenealized rtorage feailities for pathologiaal seotione; and 

readingo. The laboratory operates ar a ssrvioe unit to all divisions on 

the projeot and is oompletely separate from the Ppthology Seotion of the 

Phanaaoology Cirision. 

provide routine saotioning and stainiq of pathologioal specimens, to 

9. STATISTICAL SERVICE (3690) t 

Th. 8tatistiaal Serrioe a180 operatar aa a serrioe unit to all 

divieions on the Projeot and is organicad by the Projeat for the purposs 

of perferming various typea of analyres utilising the Inbrxmtional Bwi- 

P%SE lirohine and oaloulator installations. The Servioe is set up to pro- 

vide speedy amputation by wpunohsd oard" methods of large numbbr6 of 

basit statistioal values (IBBWIS, nedians, standard deviations, mrrelations, 

eta.) 

butions, means, standard deviations, uorrelntions, chi squares, t-tests, 

and analyoer of' variance, by uoe of alphabetiaal 6gUipalQnt, oomplete pre- 

rentation of data oan be aeaanplirhed in aqv pr66ofibed fa8hj.o~. 

In In 
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c. SERVICE DIVISION: 

Chief of Dirirrion; Fred A. Bryan, Y.D., Lnrtructor in Radiology 
and Wdicfne, The Unirerrity of Boohestar 

1. IHDUSTRIAL SERVICES (3301 ) : 

The servioer included in this reotion are reidiologiaal 8ur- 

voyr, durt rumya, f3 andd oountr on rpsoial ~lrterhls rupplied, Yand 

determinations on plant rorbrs by film badger, ob. 

2 . D&RIUTOGLYPHICS ( 25302 ) t - 
Thio reotfon is oonawmd with the roading and inhrpreting 

of fingerprint imprsrsions (by Dr. Bogor ZJ. Harvey) fer special mterhlr 

plants and other litomfa Enorgy ConmPirsion inetnllationr. 

of the effects of prerrrure, heat, and time of' dsvslopnlbnt aftar exposure 

and uonrbinations of all three on the stability of the Type X film. 

rill rlro inolude a oomparative study of ffhs cat Harshmr Chemioal Company. 

It 

It rill oonwrn itrelf with Q rtudy of porsible pomr development Prom the 

heat generated by abrarption ofY , p, and4 radiations, in various aeklr. 

5. MEDICAL CO~ITLEABP OFFICE; (3310): 

An Bastarn Bmnah Offios of Dr. Stafford L. Warren's offbe 
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(Yediarl Consultant to the Atomic Energy Commlrrion) will be ariintained at 

the Roohert.r Rojsat. It dll aot in a dirtriot-dde oonrulting uapaoity 

to the various Mnuf'aaturing oonoornr, and when neaersary, to Operotfonr 

CROSSROADS 

6. FIELD SERVICE COISPlXGEBCY FUM, (3Sll)t - 
The )Iledloal Coneultant Offioe feels it idvirabh to hare a 

opeoial eeotion cet up for the plrpom of hiring rpeaial aomultanto from 

tlxm to the euah a8 thore himd for the purpose of prepwing the Japa- 

nese reporto, eta. 
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1). WfOW Ah'D BIOEIYSICS DIVISION; 

Chief of Division: Willien P. Bale, bssooiate Professor of 
Radiology, The Univerlrlty of Boohestar 

1. - BB-1; Studlea of the Metabolim of Polonium in Experimental 

An3mEkls'- Researoh up to the present the has outlined in a reasonably 

rntisfactory manner ths rate at whioh polonium is exoreted in the white rat 

following oml, Intm~tln~us, and suboutaneous adsrinlrtration, as -11 a6 

following absorption a8 a taporired polonium durt breathed Into the lungs. 

- 

Thore ranrain several aapeats of the metaboliam of polonium deaerring of 

further investigation bearwe of the hporfanoe of this mterhl to the work 

of the Atomic rSnergy Codaalon. The propoaed rtudier under this laajor 

problem are a8 follmr: 

mlat Low-Term Retention of Inhaled Polonium in Lung; a - 

dust or vapor form. 

RB-lbt Studies on the Bioahernioal hhre of foloniwn Meta- 

holism - To detarz?nrhe the chedodll form or forms in which polonium exists 

in the body and to determine the bioahemiaal f'aotors influencing its dir- 

- 

tribution and exeretion from &+&e body. 

the exaretion of polonium from tb body und it6 dirtributlon in the body 



BB-21 I€- Traoar Studios with Elo.lmti8 of Irportanoa 
2* - 

to the bdioal 8eotion .H To fulfill request8 already =de from the tdrdi- 

-1 Section, it ir planned to oarry out hruaan trrscsr etudies with the 

following radioactive elm3a~nt8 as well as the animal rtudiee and instxwnen- 

tation aeoeesarily prelFmiaary to a ocnnpetsnt oarrying out of the program 

on human subjects. 

listed belou: except far radiolead, will b (a) to maeure exoretion ne a 

The purpose of these studiec, for all the elements 

Pumtion of the amount of‘ the element in the body and of time after admin- 

istrmtion in order that a more sxaut relationrhip OM be ertabliehed be- 

tween exposure and mount8 stored and exoreted, and (b) to piek up my 

deviations in mekboliam behen human rubjeats and experimental anbmls. 

In the ewe of radiolead, the data 0btPi-d will be uosful in oorrelating 

the Ilrstabolissl of the rrdioaotire heavy mtals listed behu with that type 

of bapy -tal poironing far xhieh the greatest alinicsal experisnae ir 

evailnble 

BB-2.; 

RB-2br 

mor 

RB-2dr Thorium 

Polonium (contimation of prorent rtudiea) 

Plutonium (nohmuks on present patients) 

Uranium (probable oontinuation of studies now underway) 

- 
- 
- 

The following Seations of the Divieion are utilired on Problem BB-Zr 

8BSt Long-’Fsrm Chronlu Bsrporure of Anbmlr to Ingeatwd - 
Radioaotire MaterfPls - Following aoaunulation in tha body of long-lived 
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ra&oaati.re elenaents of whioh substsntfal amount8 are retained over periods 

Oroafb or pars, it is believed at the present tima that the detrimental 

efleota moot likely to oaour are due to chronia ohanges that will show up 

pU8 after the initial exposure. 

*at8 8uoh 88 ue ham aonduoted dth polonium, plutonium, and =dim, ex- 

tending over period8 of a year in whib rata, still mike neas6rary exten- 

sive extrapolations in tima and In animal 8ise and life 8pn to use thir 

data to arrive st a toleranoe or permitted dosago level for hwnanr. Wa, 

therefore, propose to inltiato experimerrtr wlth there elements extending 

not only over the aamplete lire up of white rat8 but also of dogr and 

other animals considerably clorer to a him subjeot in rim and life epa& 

Obviously such exprlrasnts repre8ent a program of several mrs, duration, 

but the bpoz”tanae of +ha anticipated results make It diffimlt to side- 

step the neosarity of carrying them out. 

The iollovfng Sections of the Division are utilized ~n Problem m-3~ 

Relatively short-term ahronic experi- 

Radiation €%ysfology. 

4. RB41 Acute and Chronio Exposure of Pxperhental AnFarals 

to Radon and Thoron -- Adequate chronic exposures of experimental enbals 

to radon and thoron have never been rrarried out. 

- 

The urgency of doing this 

96 Well indicrated, ’PBe, therefam, prop060 to 69% Up OJCpoiUZ’e Ohaolber8 for 

animalo and to oonduot acuta and chtonio exposurer with rsrooirted phyriologi- 

sal md pathologlaal shadier nsoesrary to indioak an experimmtal talenncw 

value for radon and thoron in hwan subjsats. 

The follming Seetione of the Division are utilisod on Problem Bat 

IneCnrnrentPtion and Radiation Phly~io~ogy, 
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5. fB-dr Study of hotort Influenaing Toleranoe to $xt.rnal - 
Radiation 

of experimental aniaralr to daily extending romewhat over one par. 

propose to rupplemnt thir data by studier, for which roam pilot work has 

already been aarried out, 18 to the sffsotr obtained at very high and low 

dosage rates in both aouts and chronio exporwes. Alro, we propooe further 

to amplify studiec of th@ effect8 of long ahronio expoeumr upon reristanoe 

to later atutely damaging dorsa of radiation, 

Quite extoneire data is now available oonoerninc the mrponre 

We 

Tho following Sectioas of the Divlsion are utilimd on Problem m-51 

Radiation Physiology and Radiation Msahemios 

6, RB4t Physiologiaal Effeats of Radiation - It is to be - 
hoped that 8. greater knowledge of the f’undamontal effects of ioniting 

radhtions, both upon the single eel1 and the organized structure of the 

body, will lead to ~z@pno of pieking up at an earlier tFPPe evidsnoe of rad*- 

tion drmnge, tnd to man8 of oounteneting the detrimental effects of radia- 

tion by appropriate theraputio proaedurer. We, therefere, propose to in- 

vestigate intensively, both on the oell and anhl level, the fumiammntal 

changer induosd by radiation. Also we will follow any leab that develop 

as to more sensitive nrsthods of‘ debcting enrly radiation damage, and as to 

any %heraputia aids that aray be applieable following aeute or chrania in- 

$W’y front radiation, Thio dll hLClUd@ eatylae 8hdi88 both of oolllpleb 

oells end of separated aytoplaam and nuclei at influsnaed by irradiation. 

Among the tools to be utilited in this work will be isotopia 2raeer8, pr- 

tiaularlp C 14 and P 32, ultraviolet and Wra-red speatraraopy, PSarburg 

appratus, and-the 3li3OtrOn microsoope. 
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The following Sections of tho Divirion are utillred on Problem RB-6: 

Inrtruaaentation, Radiation Phyaiolop~, Radiation Chemirtry, Speatrosoopy, 

and Radiation Meohanioe 

7. RB-7: Developnvsnt of Improved Methods for Radium Ihter- - 
minations in Hunrn Subjeats - Yihere Large numbers of personnel am exposed 

to the possibility of radium ingestion, &a oaoura for example during the 

preliminary handling and first stages of proosrring of the ore from whiah 

uranium ir to be extracrted, it ir very desirable to bow at wbt rate taler- 

a&ee ounoentrations are being approaahod by tho perronnel involved. 

wMmo to knm, if possible, whether under a oertain sat of working condi- 

One 

tions, oertain perronnel are aoauniulating radium so that toleranee value8 

will be toaohed in a year or whether radium aoouulation in terms of the 

talsranae mount is negligible. For it is porrrible that may workers will 

stay in this ooaupation aany years, and it ir not dsrinble to foroe them 

into a ohange of oocrupation bemuos of radium aaeuaulation in their bodies 

or to run the rirk of endangering their health at a later the. The present 

method of areasuriag radium aacumulation in the human body, by maaurements 

of alpha acltivity in one liter samples of exhaled air, is entirely inade- 

quate for this purpose. It reems quite evident that the best general 

method of approaah is that of oonoentrating the radon from the dust samples 

muah larger thrn one liter. 

maroh in tiar fiold no1 Wemy in odor that mush a plrthod wlll be de- 

It is propowd to oontinue a program of re- 

-loped t0 the point that it is suitable for routine use and gives rerultr 

in rhioh entire oonf'idenoe @an bo phoed. 

The following leetion of' the Diriafon is utilirsd on Problem WB-7: 

Insk.urasnt*tion. 



2Q. 

8* - BB-Ba Analytiorl Frooodunr ar a Contribution ta Work 

kinly Carried Out in Other Divirlanr of the Projeot. 

RB-3at Durt fartiole Sire Dotemination with the Elea- - 
tron Zdiorosaope - It is proposed to utilise the eleotron microsoope for 

particle site determination and exposure of sxperinsntal rnilnrlr to uranium, 

' 
fhorium, snd beryllium oompouda and to 1.186 auxiliary elaotron defraotion 

spparatus for thi. identifioation of dust partialer. 

- RB-8bt Ultraviolet Spatraoaopy -- ~dmiques utilising 

ultraviolet rpeotraooopy will be applied to the analyres for umnium, 

beryllium, thorium, md 8uoh other elemontr ai reem expedient and pros- 

tiM1. 

BB-8a: Radon I).terminationa - It is planned to crontinue - 
~alyaes of air aamplrr from spoial m~terialr plants for radon, and deter- 

minations of radium fixed in the bodier of employee8 of suah plant8 by 

radon UML~~OU of expired air, 

The following Seotionr of the Pivirion are utilirsd OR Problem 3B4t 

Instrumentation, Speotroaeopy, and Radiation liecrbanios. 

9. BB-9: Dovelopunt of Proeedurea and Applioationa for Radio- - 
isotopes Produoed in the Chain Reaoting Pile -- It io propored to oany out 

researoh in whioh rrrdioaatire element8 will be ured ea to018 in obtaining 

-nbl inforamtion af' signifioanoe to mdioal soion~. It is also pm- 

peed to inverrtlgats the thempeutio usefulness of tbee materials par- 

tioularly in the treatmsnt of'neoplartio diae~ae. 

for introdueing isatopes into bfologimlly important GOBI- 
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SO. 

2. The developant of routine mthodr for 

isolation of intermdiary mtabolites aontaining 

radioi~otop6~ 

3. The development of methods for deter- 

mining redioisotopsa in biologioal nnterialr. 

4. The development of the method6 appli- 

oabla to biologioal and aredial problem pin- 

aipally in the field of protein motabolim. 

RE-Sb: Detrelopaaent of Therapeutio Appli@atioar; 

1. Thyroid neoplerana (1 131). (In aollaborr- 

- 

tion lrith various divirionr of Strong Momoriel 

Eoapital. 

2, Other neophmm (rpther%s and k8ting of 

variouo lpdfoaotire oompounda for preferential 

9he follarSrg Sootions of the Divioion are utilized on Problem RE-9.r 

Instruumntation and Traoer Chemistry. 
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It 18 our firm oonviotion that om of the most effeotive mys of 

rendering a rarvioe to the Atoenic Energy Cdrmmirrion in genorel, and rpeoi- 

fieally in oamYing Out the looal progmm, is for the Fiooherter Projeot to 

parthipate in an aduoatiooal progrun. 

not for aatud apprwal at this the but for oonsideration by the Atomic 

This program is being submitted 

Energy dodrrion in tbs formulation of their overall educational policier. 

It nurt be understood that wa have not had tho opportunity to diE<lu88 ruoh 

ta prop- with many eduoatorr in the Unfverrlty who would of neoeseity have 

to take pert in suoh an endeavor. 

therefore, msrsly refleot the ideas of the Boohesbr Projoot proonno1 

only, arrd should not be UQn6tr\#,d a6 ru00ssrrily reprerenting the ideas of 

the Administra.t;ive Offioer of the University of Roohsster. 

The thought8 rhioh we wish to oonwy, 

The work partioipated in by the various oategorier of students listed 

on the following pager mist be of an unalassified nature as the written 

ths8ss required for amosd degrees nust be available to the Graduate Counoil 

Of thts mirSr6iw for appI'Oml* 

Before thio program om be inaugurnted, additional building faoilities 

rill hrra to be snoted adJawnt to the Xediual Sohoo~. The f'und6 fctr thir 

undsrtrking 8hould be alloartad by the Atolrio Enargy Cdmlon rather than 

by ths University per rre a8 ttrs progrsuwe ue suggesting is a pblie re0 

rponeibility mther than a prim- 0n.a 

Plun for Propo8.d Eduoatictnrl Program 

The type of inrrtruotfon that will be sought st Booheotsr my bo 

divided into the =in abgOri08t 
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1. Ferronr doairhe rhort-term intenrive inrtruotion on 

Speoifla researoh or health monitoring tOohniqUO8* 

2, Perron8 already holdlng PE.L,, Ph,D, dsgroer, or tho qui=- 

lant, deeirinp; a one-year oourro oorsring Industrial Toxioology, Badio- 

arrtive Yeaeum~ssntr in moer TeOhaiqUO8, and Health Wy8ioe. 

3, Graduate students desiring to oar4 out full-tho work in 

the University over a period of asvoral year8 leading to PZ1.D. degree6 

either in Industrial Toxioology and phortimeology or in Blophysior. 

The three oategorier of rtudentr listed above are dirsurwd in 

greater detail below, 

It lo likmly that there will be a oonriderable demand in ths Future 

for rhort-term iartrrtotion lending to a lsaitery of wain individual 

nt6eUoh kohniqueo that the student dl1 4arry baok and apply in his homo 

labentory, fho typieal exmaple of the field in whieh oueh instmotion may 

be daoirad ir that of oerkin rrdioaotlvs isotopes prepamtory and moaaure- 

ment teahniqu68. 

the field of inatnotion for whioh there will be the greakrt de-d. 

~s well aa we otim foresee, thia prokbly also represents 

Almost the only way for a atudsnt %o obtain aoqtent instmation 

in a short period ir for him to work with and obssm ro~wone who 3.8 am- 

tually oonduoting reaaarah In whieh this teohnique ia utilirod, 

Instruotlon in any one teohnique -at be given effieisntly to 

mor8 than a amall group at one the. The8.s students therefore rhould pre- 

sumably be rather evenly dicatributed over the year in ordsr that apparatus 

md froilities be available, thus affording each student individual expri- 

8~106 in their use. 



A very important alare of rtudentr ~eem likely to be mature aaien- 

tf8t8 With Y.D., PhOD. degree@, or the equirolent, Who dO8its inrtruation 

in errerrthlly the whole fiold of Ilrdiology, 5~1th Phy8ios, omd Indurtrial 

Toxioology, in order that they ary amulite m8ponrible roles in eontrolling 

health hoards in othor looation8 oonoorsd with the produotion or utilira- 

tion of'nucloar onergy. 

Three seminarr, dorignod pripoiplly for orientation pucp0888, aro 

given ssuh mmk aC the present time and partially oomr the rbovs field8 

of iaterert, They am aa followst 

b. '3% Phar~~ts010gy Selniaar - SpOmOrSd by the Phm- 

oology Dspartasnt of the ?&died Schwl and amilnble to in- 

tQresCed personnel of both the Roeha8~r ProJeot and the 

phsrgadogy Bpru.tsrsnt of the 16diaa1 Sohool. 

a, The ftoaherhr Projeet Radiology and Biophyrioo Seminar -- 
Sponeomd by the Radiology and Biophyaioe Division of #e 

Rochertar bojsot aad 8rafhble to interested Projeot personnel 

only. 
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f7. 

1. Indwtrial Toxioolou - This eouxwe, to be given by the 

avloion of Pharmaoology and rzldurtrial Toxioology, rill emor the toxio 

properties of metals and rolrsnts, aleo hygiene, RPD, dwt rampling, ven- 

tilation, dermatology, industrial firrtlaid, organ maly6~8, and forsnrio 

medicine. The oourm would involve laboratory perfodr, ooei.mnoe8, rnd 

lectures, It will oooupy about one-half' the tu of the student For three 

oourse, to be given by the Division of Radiology and BiOphy6iU6, will affer 

oomprehenrirs lrbonbry experienae in the nmasurezaent of alpha, beta, and 

garma activities, a180 instruction in elementary electronior, absolute edi- 

bration of inrtrunmnts and rtandarda, iample preparation, tnaer bohaiques 

and isolation mthods. It will involve labomtory instruetion, oonfemnoer, 

md hoturos, and rill oompy obout ons4mlf the the of the rtudent for 

n pariod of three months. 

3, Bbalth Pwrior u This oourm, to be given either by the 

Didrion of Radiology and Bisphysior or the Servioe Divirion, rill auppls- 

mnt thore ~our8ua previously deroribd, omring the bialogioal effeat6 of 

radiations, msasumarsnt of radiation from the health atandpoint and other 

bohniquea and theory pertinent to this rubjeet, 

half th6 time of the student for a period of three month.. 

It will oecupy about one- 

It ie felt that these oow6ea rhauld not be given cronoum2;ly but 

at separate tims so that the lrtudent will be able to take eaoh in turn ad 

still have tbm always available for other autivities. 

part in an exirting program (58 an assistant; or oo-rker. 

Bey might play a 

If they oms to 

Weheater Projeot with a program of intereot to the Atde Energy CmR~i8siofi, 
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faoilitier might be mrdo available for thar to Bandwt investigation8 with 

whatever areietunoe and oonrultationr rrhioh our rtaff unn afford. 

In osrtain inetancas Rl80, additional aouraea or work in the Wdi- 

ea1 Sohool or Collage of' Arts and Scieneer my be indimtad. 

A osrtlfioate Fndioating oonpetent tenure of this fellowehip would 

be &warded at the end of the year. 

Our dose oonneotion Sith the Ilnirersity of Booherter Graduate Sohool 

1n~ka8 it poaoible and deufnbls to glm !'ulP-tba training over a period 

of sewral parr to oonpbnt onndidaks leading to Ph,D, degree6 in tha 

fialdr of Biophpies or Phazagaology and Indurtrial Toxioology. Almort 

undoubtedly them will be a real domand for psF801U181 wikh onmpetent train- 

A. frerequieites: College =Jar in physios, ohmistry, or the bio- 

logical scienaer. 

B. Courre of Studyr (Qradrrrto School, The University of Roofrester) 

1. Chomiutry 131-352s Adranosd Orgnfe Chelaiotry - An 

rdvaneed otudy of the maotiono of oarbon oompounds and the 



writ trends. Introduatory undertl;raduata ooureeli) in 

phyrios and mathentatioa praraquirite . 
4. rios 121-1228 Eleutriaity and h.pp6tirm - 

Lecture8 and rooitations on the theory of elootro- 

statio8 , nngnetort~tios , and eleotrodynrmios , In- 

eluding a dtatulled analyeis of A.C. oirouits and the 

elementary theory of eleatroPaagnstio w8-8 

Do Course of Study$ (Mediad School, The 'Oaircrtlrity of Boaheater) 

1, Bioohemistry 1 - The aourse eonrists of' a rrtudy 

of the ohedcal aampoude and prooeases in the living 

animal body with spsoial referenoe to m. The labora- 

tory oowm is largely quantitative, oorering the 

more important processes and methods for the examina- 

tion of tissnea and fluids. 

partioularly dth airoulation, respiration, musaular 

boture6, oonferenoar , and labomtory work. Physio- 

logical prinoiples mated in the lectures are illus- 

trated in the student l&boktory wherever poesible 

by experiments 00 hmn eubjects. 

3. Fhpiology Et Nutrition and Endocrinology - 



A Study of the phy8501Ogy af digestion, absorption, a60 

oretion, enorgy amtrbolirm, haat regulation, intorx~al 

seoretione, rad vitRminE. 

Ph.D. Degree in Indurttial Toxiooloa 
and pfia narooloey 

Be Course of Studx:r (kduate Sohool, The Univereity of Rooheater) 

1. Chedrtry lS1-1S21 Advanead Organio Chexlrtry - An 

adraneed ttudy of the reacrtionr of aarbon oompoundo and 

the thorier, of orpio ohemirtry. 

B, Courne of Study1 (Ysdioal Sahool, The Unlrersity of Rooheater) 

1. Bioohemiatry 1 0- (as liated on hge 39) 

2, physiology A - (a8 lirbd on Fage 39) 

5. Fhyaiology B - (as lirated on Page 39-40) 

and - 
4. Fbara~oology It The study of the bioohemistry, 

portmt drugs. Special ullnioal lecrtursa elaphasire the 

pluumd lx llluotr8te the effeots of drugs on organ 

rytOems, 

in anartheria is gained through the WUrte83?-of the 

Qpartabnt of Surgsry, 

A brief aoquainoaWs rftk ourrent paticma 
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of the ooumcta lirted under (1) Bhort-Term Cour~er, (2) One-Yoar Psllar- 

shipo, and (3) Oreduato Studentcr, It is e8tbmt.d that tbs mgority of the 

proposed inrtruation oould not be started beforo the latter part of 1947 

or the early part of 1948 without gross neglsut of our present aotivities 

and without sacrifioe of other work, 

On08 the proposed eduaational program geto underway, it is estimated 

that the following number of rtudsntr oould be aoooatnadated each yearc 

1. lnbnrire Om-Month Courre - Poisibly three or 

four studs&# ia a desirable nmber at any om time 

for thia work. Thfs mans that in the aourre of one 

year, inrtrwtion my be given to 36-48 atudentr. 

2, Irellorphipr of One-Year Duration - lbn to lmunty 

rtudeatr per year. 

I. 

the Phamaology Division and tan graduate rtudent8 by 

the Radiology and Biophyrism Divirion plur ten grrdu- 

Graduate Studento - Twenty graduate shudents by 

I 

ate students working primarily in other divisionrr of 

!Rm tbivsrsitp as a whole digurma that the hstruetion of mbdiaal 

rtudent8 or grrdumte student8 eosk about $8,OOO each above the remioes 

reoeimd from bhe mtudentr, 

on this brrir, the figure is $90,000. 

a8rrudng a tohl of thirty graduate rtudsntr 

1f one ausumen ten ieii~~.hip~ of one par8r duration oorting @,oOO 

eaoh, the total expended under thia aotegory will be #30,000. 
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If intansirs rhort-term training is given to an average of thrse 

students per month on this oort basis, the expe~uss involved rill be 

$9,000 

So far, we hare aasuaed no salariee will be paid to one fellowship 

If sabrier of $6,000 annually are paid with ten fellowehipo, holders, 

the total mpendsd will be $60,000. 

Salaries for one-year fellowship (10) 

@ $5,000 each 50,000 

TOWL AWAL BUWET $15 9 8 000 

It is diffiault et this time to supply mor8 than roughly approxi- 

mate budgetary figures, and therefore the abme - repreeents .._ only 8 

probabls budget for a progrun of this type. - 
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