
57 5 0 ELLIS A V ENUE 

TE L EPHONE : MIDWAY 0800 

Mr. Leo Szilard 

Ube 'tllni\?ersit~ of <Ibfcago 
G'Wce ot tbe aomptroller 

November 26, 1951 

Institute of Radiology and Biology 

Dear Mr. Szilard: 

Under date of September 19, 1951 we wrot e you relative to t he increase 
in your annuHy pr emium because of t he change i n salary effective with 
your new a ppoi r tment. Attached to our letter was a Salary Deduction Agree
ment blank to give effect t o t his chan e in premium, which we as ked t hat 
you s ign i n dupl i cate and r eturn £oth copies to this of fice. 

Inasmuch as t he s igned form has not been returned, we are en
closing a duplicate form and shall appreciate your signing and returning 
£oth copies to this off ice at ~· If we do not he~r from you within 
ten days, we wi ll as sume you do not wish to i ncrease your annuity at this 
time. 

Yours very truly, 

gb 
~J . I(~'" 0- -·a-:.; J]J (J comptroll;;~----v------



- --
1 r . \-1 . B . Harrell 
Business I-1ana.ger 

FEDERAL SECURITY AGENCY 
PUBLIC HEALT H SERVICE 

NATIONAL INSTITUTES OF HEALTH 
BETHESDA 14, MARYLAND 

The University of Chicaso 
5801 Ellis Avenue 
Chicago 37 , Illinois 

Dear r . Harrell : 

GRANT NO. 

GRANTEE: 

University of Chicago 
INVEST I GATOR : 

Dr . Leo Szilard 

Based on your request dated November 23 , 19 _51 , funds available for expenditures under 
the above-designated grant have been reallocated to budget categories as shown below and are avai l 
able for obl.igat.ion for the period December 1 , ' 19 _50 , through November 30 , 19 51 , 
.inclusive. 

CATEGORY ORIGINAL LAST REV I SED CHANGE CURRE NTLY APPROVED 
ALLOCATION ALLOCATION APPROVED A LLOCATION 

PERSONNEL $ 6, 400 $ $ - so $ 6 ,350 
PERMANENT EOU I PM:: NT --- ---
CONSUMABLE SUPPLIES soo 500 
TRAVEL '300 , I r;o 3.50 

HER EXPENSE --- ---
OVERHEAD S76 .576 

TOTAL $ 7 . 776 $ $ $ 7, 776 
REMARKS . 

DATE November 29 . 1 951 APPROVED: 

Expenditures of funds w.ith.in each category of the budget may be made at the d.iscre t.ion of the 
grantee. 

Transfers .into "Personnel" from any other category or into "Consumable Supplies" from any other 
category may be made at the d.iscret.ion of the grantee unless the total of all transfers between cat e
gories exceeds 25~ of the approved budget, in which case prior approval must be secured from th e 
Public Health Service. No transfers may be made into "Permanent Equipment", "Travel", "Other", or 
"OVerhead" without prior approval of the Public Health Service. 

This form should be made a part of the official file of this grant so that it will be availabl e 
to Government auditors at the time the account is audited. 

cc: Dr. Szil ard PHS·1483INJH) 
6 · so 

--



To 

FROM 

IN RE : 

THE UNIVERSITY OF CHICAGO 

Mr . J. I. Kirkpatrick 
DEPARTMENT 

V. B. Harrell 
D E PARTMENT 

Grant No. E 144, Public Health Service 
Dr. Leo Szilard 

DATE 
December 3, 1951 

COmptroller 

Business Manager 

Attached i a copy of letter from C. A. Lowe, Chief Budget Officer, 
Division of Resee.rch Grants , PHS, ,,.bich is in reply to our letter 
d~ted November 2J, 1951 regardiv~ transfer within the budget under 
Grant No . E 144. 

Also attached is budget transfer 
B.l!lount of $50 .00 as follows: 

From: Personnel 

To: Travel 

enclosures 

cc: Dr. 1 . Szilard ~ 
Dr. Coggeshall 
Miss Bergstrom 

g transfer in the 



THE UNIVERSITY OF CHICAGO 
CHICAGO 3 7 ·ILLINOI S 

BUSINESS MANAGER· SPE C I AL P R O JECTS 
5 80 1 ELLI S AVENUE 

Hr. C. A. Love 
Ope:cbtion~ Officer 
Di vi s .1 on of itese.:. rch Grants 
:ation6l Institut e ', of Health 
Bethesda. 14, :t-k.ryl and 

November 23 1 1951 

Ee : Gra.nt l·Tv . E 144 

Approval i s r arluer ted of the f ollowing trrnsfer within the 
budget originally approved U.."lder the a.bove-referenced grant: 

From: Personnel $50.00 

To: Travel ~50 . CO 

This t r ansfer is requested to pay vartia.l travel e:xvenses for 
Dr. Szilar d (Princi pal Investigat or) wbile c tending Cold 3pring Harbor 
Symposium in Ne • York . I t r epreeent s c,p_ lro:d. ·~ atr=;ly lea1 than one ; er 
cent of the t otal E>.mount of the gr nt, ''7776. 00 . 

cc: 

Your favorable consideration will be ''>ppr eciated. 

Dr. L . Szil.s.rd / 
Dr . Coggeshal l 
Mr . 1\:irkpatrick 
Miss Berkstrom 

Very truly yours, 

W. B. Harrell 
Business l4anager 



THE UNIVERSITY OF CHICAGO 
OFFICE OF THE COMPTROLLER 

MANUAL OF ACCOUNTS 

ACCOUNT INFORMATION SHEET 

QUADRUPLICATE 
Department 

FORM NO. 34 

ACCOUNT CODE 

Name of Account: 

ru.;;,....;.1........r..· R3S ... h No o 185 
Salaries 
Tr :vel 
Conmmia.blo SuppLtes 
other E: BGS 

L Account Sub 

.. " :'.) 

3 3250 
3 :3220 
3 3250 
~ ~250 

Z50 
In Charge of: Departmental Classification: 

Purpose of Account: 

,. t. hJ pr:1.a;· 1::>n.s fl-.OID the Medic 1 R 
expcm1.:~tm:es sge.iMt tht pp1-oprintiona i 1 
U.S. P.H.So gr- nt E-U~( ) .. 

• I ' 

Source of Funds: Donor F~d ra Se it;f Ager. cy Pu · 

Amount$ Period 2/J./51 • ll . 0/'; 2 

:>~ g~· F .md 
th tl ... :,rn 

u '.record 
of th 

0% a\, onoe; b nc 011 acooptan 
es. No .. 149,, S J.bjbct t.o ref'undo 

o. fl u :r:epor~ on preceding grant, 

Account to be debited with: 

, c by he responcib _ · nv,,si;ie t r or hie e.uthori d :repni., 
a nt ·t.."v and aubject to th apacl.fio limi ctio 3 as s · forth ln t.. gr.ant and 

1ml.mi;io11a gov ~ng l1eS0PolI06, gr uts,, 

Account to be credited with: 

Disposition of Balance: 
c, a. , t pu:r .os· • tho uns.:~p0ndetl ba uu ct r tl i 1 e.pprop '"iation ac .. 

count •. s combined with tn·, >prop'.':"5. ted. i::a. ...a ot tl .fun .nd c ~· :+fiod as 
,.. Irioomsn,, 

Statements to· 
' 

Book.keeper: , ... e. ~xpondsblo Boo · per 
c r.t ..... , .,1. isle 

TABULATING HEADING CARDS 

Fund 

Name of Account: Account Sub Fund Cards Punched 

185 Sa.l ariev 
- . - -

J 
Oo 

?lo. 185 Travel ;; .:u! ·o ..4 .. 62.::, 
No. 185 Consurobl. Sup., 3 3250 35 1623 
No. 185 Other Expo j 3 3250 36 1623 
Noo 185 Overh ad l 3 32!>0 90 1623 
No. 185 ~ 3 3250 1623 

2 ~ ~~~8 20 l~~ ~ 34 .. 3 3250 35 1623 r. 
OVER} 

Date Established ____ JJ./~/;:l ................................... . 
Date Revised·-··-············--·····················-······················· 

Prepared by ...... ···---~~-r ...... '!. ••••••••••. ............ •.. •.. •••...•... . 

Approved bY--·····················-··----~~---~~--'. ........... ,, ...... . 
Date Discontinued ....................................................... . Entered Code Rack ................................. ,, ...... ,, .......... . 



Medic.."1 Rase Noo 185 (Cont.) 
01iher Expen e 
Ovarba d 

ll/S/51 

2 3 32 O 3 1623 
2 J . 3250 90 l6'Z3 . 

R-R~ i. 
S •• L.. E .. H 



'r • W. B • Ha:flrell 
ousiness M~~ager 
The University of Chicago 
5801 Ellis Avenue 
Chicago 37, Illinois 

Dear Mr. Harrell: 

FEDERAL SECURITY AGENCY 
PUBLIC HEALTH S~JRVICI 

NATIONAL INSTITUTES OF ~.LTH 

BETHESDA 14, MARYLAND 

Grant No. E 144 
Grantee University of Chicago 
Investigator: Dr. Le~ Szilard 

Based on your req,uest dated Noyembcr 23, 1951 fund~ available for expenditure under 
the above-designated grant have been reallocated to budget categories ac shown below and are 
available for obligation for the period December 1, 1950, through November 30, 1951, inclusive. 

CATEGORY ORIGINAL LAST REVISED 
ALLOCATION ALLOC.tTION 

PERSONNEL $6,400 $ 

PERMAJIENT EQUIPMENT 

CONSUMABLE SUPPLIES 500 

TRAVEL 300 

OTHER EXPENSE 

I')VERh'"EAD 576 

TOTAL $7,776 

Remarksr 

Date November 29. 1951 

CF.ANGE CUP.F.EN'fLY APPROVED 
APPROVED ALLOCATION 

$ -50 6,350 

500 

/. 50 360 

--
576 

$ 7,776 

Approvedf..N C. A. I,owe 
Chief Budget Officer 
Division of Research Grants 

Expend! tures of funds within each category of the budget may be made at the 
discretion of the grantee. 

Transfers into "Personnel" from any other category or into "Consumable Supplies" from 
any other category may be made at the discretion of the grantee unless the total of all trans
fers between categories exceeds 25% of the approved budget , in which case prior approval must 
be secured from the Public Health Service. No transfers may b~ made into "Permanent Equipment•, 
"Travel" , •other" , or "Overhead" without prior approval of the Public Health Service. 

This form should be made a part of the official file of this grant so that it will 

be available to Government auditors at the time the account is audited. 

ccz Dr. Szilard PHS-1483(NIH) 
6-50 



Szilard, Leo 

First Investigator liste~ 
on application 

y 
]IBLIOORAPHY f 

Date 

University of Chicago E-144 

Grantee Institution ·Grant No. 

art to this rant 

Signature of Investigator 

l/ Please use abbreviations for periodicals found in the Quarterly Cumulati~ Index 
Medicus, e.g.a Stone, P.W., and Miller, W.B., Jr.: Mobilization of radioactive 
sodium from the gastrocnemius muscle of the dog, Proc. Soc. Exper. Biol. & Med. 
1}:529 (Aug.) 1949. 

l 



THE UNIVERSITY OF CHICAGO 
COMPTROLLER FORM NO. 40R 

SM-ro-s• 

REQUEST FOR BUDGET TRANSFERS 
(ENTRY CODE 0) 

Triplicate '-

For Other Adm. Officer 

lNsTROCIIONS FOR PREPARATION: This form is to be used in requesting transfers to or from 
Budget Accounts (including regular budg•t appropriations, restricted expendable appropria
tions. and budget income estimates).ltshould be prepared in triplicate by the Dean or other 
appropriate administrative officer, and all copies forwarded to the Central Administration for 
approval, where necessary, otherwise directly to the Comptroller's Office, where they will be 
numbered and the copies returned to the appropriate offices as notification that the request 
has been approved. If disapproved, the appropriate officer will be notified by the Central 
Adminhtration or the Comptroller. 

(Give Full Account Name) 

Decreru~es in nppropriations or increases in budget income estimates and negative ap· 
proprintions shall be entered under the "Debit" section; increases in appropriations or cle~ 
creases in budget income estimates and negative appropriations shall be entered under the 
ucredit" section. 

This form is also to be used lor making and adjusting appropriations from Restricted 
Expendable Funds and Unexpended Plant Funds. 

EN- AccoUNT CoDE 
DEBIT: (Decreases in Appropriations or Increases in Budget Income Estimates 

and Negative Appropriations) 
TRY 

ConE 
-- Account I Sub 

AMoUNT 
L Fund 

i 

! 
: 

Medical Research No, 185 - Salaries 6 Wages 3 3 3250 20 162.3 313!77 

33 !68 
: - ADDUitiea 
I 

-

34 a!ae 
~"'7i'Y alp 
288!)8 

• !ranl 

- Consu.able Supplies 

CREDIT: (Increases in Appropriations or Decreases in Budget Income Esti
mates and Negative Appropriations) 

Medical R .. earch Jo. 214 • lund 

REASONS FOR REQUEST: 

35 

3 3 3250 00 1658 i49 li 

!o cancel balanoea ot appropriations re•ining a!'ter aubmitt1ng final report 
under USPHS Grant No, I. l44 (C l) _ 

REQOESTED-Dean or Other Adm. Officer 

L ,! , Coggeabllll 

APPROVED-Central Administration 

a.w. Harrison 

CHECKED F'OR PROPRIETY OF' ENTRY 

Aaount or Grant t i PWa 
Total Expenditures(report) 
Balance Remaining 

DATE 

DATE 

u-J- r; 

By ____ _ 

rn76.00 
{?99({.!1 

DATE 

DATE 
JUN 1J IUbiS 

CoMPTROLLER's No. 

' 



' L FEDERAL SECURITY AGENCY • Public Health Service 
NATIONAL INSTITUTES OF HEALTH • Bethesda 14, Md. 

NATIONAL INSTITUTE OF ARTHRITIS ANO METABOLIC DISEASES 

NATIONAL CANCER INSTITUTE 

NATIONAL INSTITUTE OF DENTAL RESEARCH October 26, 1951 
NATIONAL HEART INSTITUTE 

NATIONAL INSTITUTE OF MENTAL HEALTH 

NATIONAL MICROBIOLOGICAL INSTITUTE 

NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND BLINDNESS 

THE CLINICAL CENTER 

DIVISION Of RESEARCH GRANTS 

Dr. teo Szilard 
Professor of Biophysics 
Institute of Radiobiology 

and Biophysics 
The University of Chicago 
Chicago 37, Illinois 

Dear Doctor Szilard: 

In reply refer 
to our E-144( C) 

Upon recommendation of the National Advisory Health 
Council on October 19, 1951, the Surgeon General has approved 
your application for research grant, E-144(C). The amount, 
terms, and period of the grant are specified on the enclosed 
Statement of Research Grant Award. You may obligate these 
funds at any time after the beginning date shown on the Award 
Statement even though check in payment of the grant may be 
delayed several weeks. 

I trust that these funds will permit proper con
duct of your research project and that if we may be of further 
service, you will not hesitate to let us know. 

Enclosure 

CC: Dean L. T. Coggeshall 
Mr. W'. B. Harrell 
Business Office 

Sincerely yours, 

~Ph~ 
Chief, Extramural Programs 
National Microbiological Institute 



P'HI. 1 UJ ( IIQ) 
I· 50 

FEDERAL SECURITY AGENCY 
PUBLIC HEALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH 
BETHESDA 14, MARYLAND 

STATEMENT OF RESEARCH GRANT AWARD 

GRANT NO. 
E-J.44(C} 

GRANTEE· INSTITUTION: 

The University of Chicago 
INVESTIGATOR (S) : 

Dr. Leo Szilard 

PERIOD 

December 1, 1951 - November 30, 1952 

AMOUNT : $ 

7,776 
FIRST PAYMENT: $ 

3,888 
f---- ---------------------------

FUTURE COMMITMENT: IF SCIENTIFIC PROGRESS JUSTIFIES 
CONTINUATION ANO NECESSARY FUNDS ARE APPROPRIATED, 
SUPP'ORT WILL IE GIYEN AS FOLLOWS: 

1st additional year 
2nd additional year 

$7,776A
None 

*Including any overhead requested. 

BUDGET CATEGORIES 

The funds available for expenditure under this grant have been allocated to budget categories as 
shown below and are available for obligation only for the period shown. 

TRANSFER OF FUNDS BETWEEN CATEGORIES CATEGORY AMOUNT 

Expenditures or !unds within each category •ay be 
~ 6.300 made at _the discretion or the grantee. Transfers PERSONNEL 

into "Personnel" or into "Consumable Supplies" !rom 
any other category •ay be made at the discretion or PERMANENT EQUIPMENT -the grantee unless the total or all transfers be-
tween categories exceeds 25% or the approved budget, CONSUMAIILE SUPPLIES .~00 
in which case prior approval must be secured !rom 
the Public Health service. No transfers aay be made TRAVEL 300 
into ·•permanent Fquipment ", "Trave 1", "Other Expenses" 
or "Overhead" w 1thout prior approval or the Public OTHER EXPENSES 100 
Health Service. 

OVERHEAD C:.76 (For other bud.etary ruling• •ee Section VIII of the 
Statement of Policy.) 

TOTAL 
~ 7.77f.. 

REMARKS: 

October 19, 1951 
bATE RECOMMENDED IY THE NATIONAL ADVISORY HEALTH COUNCIL 

October 26, 1951 
Leonard Karel, Ph.D. 
Chief 1 Extramural Prouams DATE APPROVED IY THE SURGEON GENEIIAL, PHS TITLE 

National Microbiological Institute 



.• 

Division of Research Grants June 1951 

EXPLANATION OF TERM3 
~ OF 

STATEMENT OF RE3FA.RCH GRANT AvlARD 

I. ACTIVATION OF GRANT: Research grants may be activated on the initial 
date of the period shown in the Statement of Grant A-v1ard or an agreed
upon subsequent date. 'EXpenditures on new grants and on continuation 
grants may not be made before the effective 'beginning date so estab
lished. 

II. PAYMENTS : For all new grants payment of the full amount will be made 
in one installment at the beginning of the grant period. For all 
continuation grants payment will be made in t1vo installments, an 
initial payment of one-half of the total approved and a second payment 
reduced by the amount of the unobligated balance shown on the financial 
report as carried forv~ard from the current grant . No unobligated 
balances may be carried over as amount additional for a rene-vml period, 
the total amount to be made available having been recommended in the 
renewal grant. 

' III. REDUCED BUDGETS: ifuere the amount approved ·cy the Surgeon General is 
less thah the amount requested, the budget category allocations are not 
co~leted on the Statement of Research Grant Award which is transmitted 
to the investigator. Upon co~letion by the institution2 one copy of 
the Statement must be returned to the Division of Research Grants before 
the grant may be vouchered. Overhead must be adjusted to an amount not 
in excess of 8% of the total of the other categories, all categories 
including overhead to equal the amount of the reduced budget recommended. 

IV. FUTURE COMMITMENT: The Statement of Research Grant Ao;.mrd indicates to 
the investigator all future commitment that has been recommended in his 
behalf, all future commitment being contingen upon evidence of satis
factory scientific progress and upon appropriation of necessary funds 
by the Congress. If no future commitment is indicated, it must be 
realized by the investigator that any renevml application for this 
project will be required to compete for funds available at that time. 



To: Mr. Leo Szilard 

From: Arthur Lincicome 

'l'HE UNIVE""rlSIT .~.. OF CHICAGO 

Dtte: November 12, 1951 

Department: Institute of Radiobiology and 
Biophysics 

Department: Assistant Comptroller 

Jn Re: Medical Research No. 185 

In accord with instructions from Mr. Harrell, we have opened the above-
referenced account to cover Grant No. E-144(C) from the Uo So Public Health 
Service for the period Dec. 1, 1951 to Nov. 30, 1952 o The budget has been al-
located as follows: 

3- 325G-00- 1623 Medical Research No. 185 
-20- Salaries 
-28- Fees for Volunteers 

-32-
-34-
-35-
-36-
-90-
-96-

Permanent equipment 
Travel 
Consumable SUpplies 

Other Expense 
Overhead 
Contingency 

Total 

$6,300 

300 
500 
100 
576 

$7.776 

This grant is a continuation of the project carried under Acct . No ~ ' 
3- 325G-00- 168J, Care should be taken that all charges for services rendered 

!"""\ and materials received after Nov. 30, 1951 are made against the new account, and 
similarly, that those before Dec. 1, 1951 are made against the old accounto 

The amounts shown (if any) for sub-accounts 32, 34, and 36 may not be 
increased except by prior written approval of the USPHS, which approval you should 
ask the Business Manager to get as necessaryQ 

The "Overhead" amount may not be expended by youo Also, if an wnount 
is shown above for "Contingency" jj such ammmt may not be expended from that 
subaccounto Any amounts needed for expenditure from the "Contingency" item 
must be transferred to the proper subaccount before expenditureo 

The regular commitment and expenditure procedures of the University may 
be followed for this account except that each "Purchase Request" (Form lOOR) 
must bear the note "Government contract- invoice in duplicateo11 

If you have any questi on regarding the administration of this account, 
please advise., 

AL:NR 
cc-Mr" Harrell 

Mro Watson 
Mr .. Cotton 
Dean Coggeshall 
Mr. Rogness 
Central Administration 

Mr., Cotton: 
~IJQen payment is received credit 

Account No., 0-0271-73- 1623 o 



ri FEDERAL SECURITY AGENCY • Public Health Service - -~_;,___-

NATIONAL INSTITUTES OF HEALTH • Betlteacla 1.4, Mel. 
A: ril 4, 1952 

IIATIOIIAL CAIICEJI IKSTITUn 

In reply refer to 
Grant I £-1.44(C) 

(Period Covered) IIATIOIIAL INS'TlTIIIE 01 CEJn'AI. 11D1EA11C1C 
NATIOHAL HEART INS'TlTIIIE 
NATIONAL lli$TTT\JTE CF 'IIENTAL IEAl.Tit 

NA TIOIIAL IIICII08JCX.OGICAI. lli$TTT\JTE 12/1/51 to 11/30/52 
Tl£ QJNICAI. aHTDI ----------------- ---------------

1B·1stn ss Han er, Special Projects 
The University 0f C >icago 
5801 Ellis Av nue 
Chicago 37, Illinois 

Dear Sir: 

A voucher representing final payment due on the above 
Public Health Service grant-in-aid has been processed and 
check should reach your office within three to four weeks. 
The amount due was determined as follows: 

Initial payment ••••••••••• $ 3;e8o.:u 

Transfer of unexpended baJ.ance 
from previous grant • • 

Other transfers (if any). . . . 
Final payment • 

• • • 

Total approved and made available 

Sincerely yours, 

c. A. lowe 

21.25 

------

c. A. Lowe, Operations Officer 
Division of Research Grants 

cc: 

1 Dr. Leo S zil <"!.rd 
Inst. of Radiobiology & Biophysics 
The Uni ersit: ' of Chicago 
Cruea 37, Illinois 



THE UNIVERSITY OF CHICAGO 

OFFICE OF THE COMPTROllER 

FOR M N O. 34 

Name of Account: 

MANUAL OF ACCOUNTS 

ACCOUNT INFORMATION SHEET 

li!.Y.l.2£Q 

Sedical Research No. 185 
Salari1~s 
Annuiti.es 
Travel 
Consumable 6upp11ee {OVER) 

QUADRUPLICATE 
Department 

AccouNT CoDE 

L Account Sub Fund 
·1---

3 3~50 20 16<~3 
.... ;, 3~50 .33 1623 
3 3~50 3':· 162.3 
lJ '3250 35 IH-::3 

Departmental Classification : 
Biological < ·~1.enc:F' i'1v-i.•':lcn 
Int titute oi Ra.dit:.'l,iolo"';r & Bionlw:;J1n!l 

Purpos~of Acc:;ount: • • _ 
ro oo~ up appropriat:l.ooo f'l<. .. Ofu too M<~dJ.Gal Re;:;oaror.~ No o ... :3; Fu .. £1 e.~d :J:"e~o. :.1 

Gxpendituree uguintJ·io tlw appropriatloniJ in G.CCOl"dEmce w:U.;h th3 tam3 or the U .. S.P .H~ . r 
grant E=l44(C)o 

Source of Funds : Donor Federal Security Ag~ncy, Publi~ Health Se:c·'Viee 

Amount $ Period 12/l/51 = 11/30/5:2 

Payable 50% at O~'lc~~ balanc,~ on accer-·tancs of fixl.!lJL Nport en p:t•Z!t.::t>•Ung ,J}~·:..':Jt,v 
U~d1ca1 Res. Noo 149o Subjeot to rof.~1 c 

Account to be debited with: 
!!:xpenditv..res approved by thrJ I'a5ponaible invostigator or hirJ 8:..Atho::-~.'1f3d !.'SpTe= 

sentativo and subject to the spac:tr:~c limitationa as set forth "'LD tl1c gl~etn~~ and 
regula~iono roverning U.S~Po]eS. gnm~l:J,, 

Account to be credited with: 

Disposition of Balance: 
For balance Bhaet purposaa 9 the unexpended balancl3 of this appropr:te.tion accourt. 

ia combined with the unappropriated relance of the furid and classified G~e ''Dsf'el. ..... '~d 
Incomeo 11 

.Bo
8
okkr el.ep_t:r

8
·d 

He ~ cw Expendable Bookkeeper 
Statements to: / / 

Mr a Leo Szilard 
Government Accounts Division Deau of Biological Sci~nce~ :i,isio~ 

TABULATING HEADING CARDS 
Card L Account Sub Fund Cards Punched Name of Account: Code 

Uedice.l Reao Noo 185 Salaries 1 (3 .3250 20 1623 
liedical Rss. Noo 185 Annuitiea 1 ~ 3250 33 l623 l.led1ca1 Rea. No. 185 'lbravel 1 3250 34 ~623 Medical Rase No. 185 Conaumblo Sup. 1 ~ 3250 35 jl.623 
l~edioal Res. No. 185 other l.xpc 1 6 .3250 .36 ~623 Medical Raso Noo 185 Ovel"haad 1 .P 3250 90 !.6.~3 
Medical Rseo No .. 185 2 .3250 """""' t62J 

Salarietl 2 3250 20 6.'U 
Annuitie' (OVl::R) 2 3250 33 ,~623 

. ll/8/51 
Date Esta.bhsheCZ./l/?z-· ·------··-----·-··················-·······-
Date ReVIsed·--······-···-·-····-····-··· -··-···-··-················-······· 

b RRC 
~~e:r::! :;:~·.:~~~~: :::::::::::~:~::Ji~: : :: : ::: : ::::::::::::::::::::: : 

Date Discontinued ....................................................... . Entered Code Rack. .... ....... ......................................... . 
17{ 



Medical Research Noo 185 (Cont o) 
Other El{penaes 
Overhead 

) 

~~d!cal Ree o No o 185 (Conte) 
Travel 
Consumable Suppliea 
Other Expense 
C·verhead 

2 3 
2 3 
2 J 
2 3 

3250 .34 
3250 35 
3250 36 
3250 90 

.3 3250 
3 3250 

1623 
1623 
1623 
.623 

36 1623 
90 1623 



~ 
KARL PRESSER, M . D . 

tOt EAS T 74 T H STREET 

NEW YoRK 21 , N . Y . 

BUT TERFIELD 6 - 8535 

January 4, 1952 

Dr. Leo Szilard 
1155 East~57th Street 
Chicago 37, Illinois 

FOR PROFESS I ONAL SERVICES 



Time: 

Place: 

SP2AI\ER: 

Subject: 

X CLUB HEETI NG 

Thursday, January 17, 1952 - 6:30 P.H. 

Private Dining Room - Quadrangle Club 

Dr. ~ial ter L . Palmr:r~ Depart ment of Hedicine 
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THE UNIVERSITY OF CHICAGO 

OFFICE OF THE COMPTROLLER 

F ORM NO . 34 

MANUAL OF ACCOUNTS 

ACCOUNT INFORMATION SHEET 

QUADRUPLICATE 
D epartment 

Name of Account: 
Navy Bacterial Virus ·hesearch 

Salaries 
Annuities 
Travel 
Consumable Supplies 
Overhead 

In Charge of: 
Leo Szilard 

AccouNT ConE 
L Accoun t Sub 

J .3250 
3 .3250 20 
3 3250 33 
3 3250 34 
3 3250 35 
3 .3250 90 

Departmental Classification: 
B~ological Sciences Division 
Inst. R~d1obio1ogy & Biophysics 

Fund 

1746 
1746 
1746 
1746 
1746 
1746 

Purpose of Account:To set up appropriations from the Navy Bacterial Virus Research Fund 
and record expenditures against the aprroprintions in accordance with the terms or 
Contract No. N6ori 02038 for res£arch, development, and services. 

Source of Funds: Donor O.S. Government, Department or the Navy 

Amount $8P 834.00 Period 1/1/52 - 12/31/52 

Payable As cost invoices are submitted 

Account to be debited with: 
Expenditures approved b.Y the project dir£ctor or his authorized representative 

and subject to the specific limitations as set forth in the contracto 

Account to be credited with: 

Disposition of Bi lance: 
r·or ba ance sheet purpose5, the unexpended balance of the appropriation account 

is combined with the balance of the fund account and the net amount transferred to 
Accounts Receivable - U o ~. Government ( 0..0128-99-1000) • 

l%~1~~d txrendable Bookkeeper 
Government Accounts Division 

/ 

~~6ei§i\~~ / 
Dean of Biological Sciences Division 

TABULATING HEADING CARDS 
Name of Account: 
Navy Bacteria Virus Res Salaries 
Navy Bacteria Virus Res Annuity 
Navy Bacteria Virus Res Travel 
Navy Bacteria Virus Res Con Sup 
Navy Bacteria Virus Res Overh€ad 
Navy Bact Virus hes 

Salaries 
Annuity 
Travel 

~/14/~ (ovex) 
Date Established _______ ·---·-··-·----------· -----·--··----·------·--···--
Date Revised·---·-------------- ·------·-·-- -· --· ----·----·-·---------------
Date Discontinued __ _______ ·----·---·----··--·-----------------·--·--·----

~~ L Account Sub Fund Cards Punched 

r- r :;250 -w- 1746 
1 ~ .3250 .33 1746 
1 ~ 3250 .34 1746 
1 a 32;o 35 1746 
1 ~ .3250 90 1746 
2 & 3250 1746 
2 ~ 3250 20 1746 
2 ~ 3250 33 1746 
2 ~ 13250 34 1746· 

T!! 
Prepared bY---:ttRG---·-S-BI:;--·----Ea·-2;/lS/"5"2.-----·--·----
Approved by _________ , ________ ........................ ---·---·-------·-------
Entered Code Rack·--··--·--··-·----·-·----·-·-·---·-··---.. ··---·--·---

171 



Navy Bact· Virus Res .(canto) 
Consumable Supplies 
Overhead 

2 3 3250 
2 3 3250 35 
2 3 3250 90 

1746 
1746 
1746 



Bursar's Form f2SoA _, 

THE UNIVERSITY OF CHICAGO 
OFFICE OF THE BURSAR 

5801 ELLIS AVENUE 

FEB 2 1 1952 

Dr. Leo Szilard 

Inst . - Radiobiology 

Research Institutes- 308 

MAKE CHECKS PAYABLE TO THE UNIVERSITY OF CillCAGO- REMIT TO THE BURSAR 

Telephone Charge 

Please bring or send this notice with your remittance to Window No. 7 

3 63 
4 00 
3 19 
2 69 

13 51 



THE UNIVERSITY OF CHicAGo 
Comptroller's Form 64R 

TRAVEL EXPENSE VOUCHER 
Prepare in 

DUPLICATE-for General Travel 
TRIPLICATE-for B.S.D. Travel 
QUADRUPLICATE-for Government 

Contract Travel 

Date ...... ..!!.'-.U __ ~_,_JJ~.2 ........ . 
"~ arne .... -·-·······-······ ·······------~~9. .. ~ ... P. ~-- -----•----~-~~~~---¢ .. ~------~~Qi_;?J_ggy_~g_J~~9. --~~J~--~---- ---J.. .. ).S? ................................ . 
For travel expenses incurred while engaged on University business as follows : (Address) 
Destination .........................• .:la.dls.on, ..... ls.consin .............................. ____________________ Tra Yc I Authorization Number .... .... ......................... . 

Purpose _____ _______ ~t_ __ tt .. ~9-.U.l~ __ : _~_m.~r.t~~--~-9~.g?:UQ.g. __ {9~ ... ~~---~_t_~gy __ 9_! __ '.::~~-~~~~~---------·------------------·-········· · ············------·-· 
I certify that the amounts given herein represent actual expenses of the above travel and arc fa ir charges against 'rhe UniYcrsity of 
Chicago. -L29L52 ;:).1 
~:~: ~~ R:far~~~-~;-- ~~-:: :··rr~l§?:~:~i!4:{~ ::~~;:::~~{J:~:m::::::::: 

Con tract No·-------------------------------------- ___ --------·--·· ............ 1 .... ------ ·- ...................... _ -· .. __ .. _____ _ Signature of Tra veler 

Travel advances (if any) __________________________ ____________________________________________ $ ____ ._ .. .. .................. $ ___ ___ ______________________ $ ___________ __________ _ 

Expenditures: 
Transportation (Attach receipts for air travel) • isc. :=entral 

From ..... ~h~~-~-- - -- ------- --- -- -- - - -- --· · ·To ......... ; ... ~.- -9~--------- - ·---------------Carrier .. ~--J~~-~~~-~- -- ·····----- -····- - --~-~-~-~---···· 
From ____ __ , __ ad1.s.on ______ _____ ................ To ......... :hicag9-........................ Carrier _________ ~-~---····--· · ··---····--·· ............ !.9. ________ _ 
From .............. ·------- -----------------------------·To .. __________________________________________________ Carrier __ __________________________________ ·-------· --··---···- ------

Pullman, extra fares, etc. (Attach receipts or Pullman ticket stubs for each charge) 

From ............... ---------····-·-··----------····-····To ................. ................ ................... Space Used _________________ ___________ --·-···-·······----- ----·· 
(Lower, upper, etc) 

From .................................................... To __________ ______ ____________________________________ Space Used ____________________________ ------------ ---- ---···--·· 

From .................................................... To ___ _______ _______ __ __ _____________________ __________ Space Used _________________ __________ --·-··········----··--···· 
•Reason for space more exp;;nsi,than lower berth ...... ·- ·--·-·----·----··-------·-· ·--------------··-···----------------------·-------------··---·---·---···-········· 

Hotels Dates... ... ~~~~---§.? ______________ ___ ____________ Name ____ _)~'~~---;--~- ---~~--~----~~~~~~_?.~- - - · - -------- -- -~~? ______ _ 
(Attach receipts for each) 

Dates __ _______ ·- --- ·-··----·-· -···-····---····--··----···-·Name ........ _______ ___ ___ ___ ____ ___ ____ __ ____ __________________ _____ ________ __ --- --····----·-······--··-

Dates __________ __ _________ ___ __________ .................... Name ... ·-··-···--··--·····-------··-·····---------- ---·--···------ -- -------··· ·-··----------········----

Meals .................................................................. ,_. ________ ____ ___________ __________ ______ __ ___ __ ______ _____ _________ _________ ______ ____ ______ -·----------- -----------·· 

Taxi iares .... ~~--~~--~~9.~--~~-~~--~--9~~~~~--~~--~-: --~-~~~~~- --- -- · -· ··-- · ···--·--------····--·· ______ __ _ ?.~9_ ________ _ 
(Attach receipts when such are available) 

Miscellaneous ____ ______ __ __ __ __ ____ ______ ______________ _____________ _____ ___________________________ ____ __ ____________ ___ ____________________ ______ _____ ______ ----------------------·--· 
(Attach such receipts as are issued in the regular course of business; explain unusual items) 

Total Expenditures : .. ed. J.-les. • 185, f r avel n 3250 ~4 162'3 
Charge ................ ------- -------- -- --------- ·--·-·-- ·-· -····-------- -·----- ------------------------ ---- -- --- -----1--- ---1- --------- -- --1---- -- --1-------------

(Account Name) (Account Code) 
Balance of advance (if any) to be deposited with the Bursar _______ ___ __ ___ ___ __ ____ ___ ___ __ ________ __ __ __ _________ __________ _ 

INSTRUCTIONS: 
For General Tra vel-This form is to be prepared in duplicate and approved with the authorized signature of the Approved: ORI(;,I NAL ;:i l t.iht.U 01 

Department. The original should be forwarded to the Comptroller . The duplicate should be retained by the 
Department . 
I£ a tra,·el advance wns made, any unused balance must be deposited with the Bursar to be credited to your 
personal adva nce account, with the travel authorization number given as a reference. 
If expenses exceed the sum advanced, or i£ no advance was made, a check will be iss ued promptly. 

For Biological Sciences Division Travel (except when traveling under Government Contracts) the original and 
duplicate copies or this form should be forwarded to the Comptroller through the Biological Sciences Division 

T. H. DAVli.i 

Authorized signature 

32.8 

Accounting Office a nd cash deposited with the Hospital Cashier, ra ther than with the Bursar . ·- ---- -- -- -- ------------------------------------------- ------ ------------------ -- --------- ---- --For Government Contract Trnvcl- three copies of this form should be forw arded to the Comptroller and cash 
de sited with the Bursar. 

Charge: DO NOT WRITE BELOW THIS LINE 

AccoUNT ConE EN- AUTHORIZA- TYPE AMOUNT OF AMOUNT Audited 
TRY TION OF AUTHORIZATION OF CHARGE L Account Sub Fund ConE NuMBER CHARGE . CANCELLED - < g(J 

---·······---·--·--·-----------·--·--·- ---- -· -----·-···--··-··-·-···-······ (') 0 
for Comptroller Date =-a 

~"0 

Credit: Coding Tabulating 
z::;-
cg_ 

EN· AUTHOR!ZA- Verified Department s<> 
AccouNT ConE ADVANCE AMOUNT 

0" ... _ 

" "' TRY NUMBER TION OF CREDIT ... 
L Account Sub I Fund ConE NuMBER - --

I 0 014... ..... __ 04 i 1000 41 

/M 



. 
.-IE UNIVERSITY OF CHICAGO REQUEST FOR BUDGET TRANSFERS Triplicate 

COMPTROLLER FORM NO. 40R 
Sll-6-St 

(ENTRY CODE 01 For Other Adm. Officer 

INBTRUCI'IONS FOB PBEPAB.A..TION: 'l'his form is to be used in requesting transfers to or from 
Budget Accounts (includi)lg regular budget appropriations •. restric~ed expendable appropria· 
tions, and budget income estimates). ltshoul~ be prepared 10 triphcate by the p~an o~ other 
appropriate administrative officer, and all cop1es forwarded to the Central Adn11mstrat1qn for 
approval, where necessary, otherwise directly to ~be Co';"ptroller's.Offi~, where they w1ll be 
numbered and the coj>ies returned to the appropr!ate offices as ?Otlficatl<;>n that the request 
has been approved. If disapproved, the appropriate officer w11l be notified by the Central 
Administration or the Comptroller. 

Decreases in appropriations or increases in budget income estimates and negative &Jr 
propriations shall be entered under the "Debit" section; increases in appropriations or de
creases in budget income estimates and negative appropriations shall be entered under the 
"Credit., section. 

This form is also to be used for making and adjusting appropriations from Restricted 
Expendable :Funds and Unexpended Plant Funds. 

(Give Full Account Name) 
DEBIT: (Decreases in Appropriations or Increases in Budget Income Estimates 

and Negative Appropriations) 

Nav1 Bacterial Virus Res. Fund 

CREDIT: (Increases in Appropriations or Decreases in Budget Income Esti
mates and Negative Appropriations) 

lav.y Bacterial Virus Research 

EN-
TRY 

CoDE 
--

OJ 

Salaries 0 
Annuities 
Travel 
Consumable Suppllea 
Overhead 

L 
-

0 

3 

I 
I 

AccoUNT CoDE 

Account Sub 

0275 93 

3250 20 
33 
34 
35 
90 

Fund 

1746 

1746 

AMOUNT 

; 
I 
I 
I 

8,834!00 

! 

I 
I 

I 

! 
I 
I 

l 
I 

5,400 bo 
150 po 
300 00 
500 bo 

2,484 po 
I 
I 

I 

! 
I 
I 
I 

! 

REASONS FOR REQUEST: To set up appropriations froa funds provided by Contract No. B6ori-0203~ 
tor the period 1/1/52 thru 12/31/52 in accordance with Br. Harrell'• 
letter dated 2/5/52. 

llr. Leo Szilard 
REQUESTED-Dean or Other Adm. Officer 

L.T. Cogpahall 
APPROVED-Central Administration 

R.w. Barriaoa 
CHECKED FOR PROPRIETY OF ENTRY 

DATE 

2/14/52 
DATE FUNUS AVAILABLE-Comptroller 

2/l.A/52 

By_,_ r ~ 
CoDING 

VERIFIED BY 

DATE 

D,_ TE 
r, 

CoMPTROLLER's No. 

() 
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.H9ll Humphreys, 

Physics of the Air. 

Geology Library - Rosenwald 

Dr. Szilard 
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Vice-President 
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Secretary 
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Treasurer 
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Research Director 

Please reply to Chicago office 
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A PERs;;; :A L LE'.l '~H 

t o a 

FELID~J LIB::!.:RAL 

in a time of crisis 

"Liberals Should be : etting o f f their posteriors and s haking them 
fo r all they arc Harth to _,et the nonination fo r Jus tice Douglas. 11 

Lincoln ' s Birthday, 1952 

, --c. 



AN OPEN PERSONAL LETTER TO A FELLOH LIBERAL 

I N A TIHE 0 F CRISIS 

Dear Lewis Humford: 

Lincoln's Birthday, 1952 
411 Washington Street 
-?remont, Ohio 

As a Democrat in t he liberal tradition of Jefferson, Altgeld and 
Roosevelt, I agree vTholehartedl y with your l ett er i n the I\ew York Times 
Hagazine, January 27, 1952; in which you say concerning Justice lvi l liam 
0. Douglas' article the previous fortni r;h t, "The Black Silence of Fear": 

"Justice Douglas' article convinces me that despite his 
recent announcement that he 1dll not run, he is the only 
possible Democratic Presidential candidate capable of 
putting the life-and-death issues that confront our dem
ocracy before the electorate. No one else has pointed 
out 1d th such clarity the shameful inroads on our free
dom and our pm-rer of choice, made by both the Democratic 
and Republican parties. No one has better understood 
the hatred our present military and foreign policies 
have awakened in East -- and Hest. 

"Our leaders in both parties have talked peace and pre
pared for war; they have talked freedo m and abetted 
totalitarian compulsion; they have talked security and 
by putting their faith in 'magic Heapons,' they have 
promoted insecurity. 

"By reasons of his character and convictions, Douglas 
today looms like another Lincoln. Shall we recognize 
his gifts in time to put them to work? -- What we need 
now is a courageous leader who stands both for our old 
native tradition and our new promise. William 0. Douglas 
is such a leader, it seems to me, and, unless he has com
pelling personal reasons for keeping to his original 
decision, his nomination as Democratic candidate is still 
in order." 

To paraphrase your letter, no one else has pointed out with such clarity 
the proper choice for President in 1952 by liberal Democrats, if they are 
true to the liberal tradition and to their professed ideals. 

It is all very well, after the fact of nomination, if the machine poli
ticians have their way, for liberals to support some estimable men like 
Estes Kefauver or Adlai Stevenson. But their first choice ought to be 
Justice Douglas. At this stage, until the nomination is a fact, liberals 
should be getting off their posteriors and shaking them for all they 

IiI 



2 -- Harry Barnard to Lewis I1urnford 

are worth to get the nomination for Justice Douglas. I am convinced that 

it can be done, the politicos notwithstanding. But it will take work -
right now -- by all who call themselves liberals. 

I have talked with and corresponded with dozens of liberals in all parts~ 

of the country about Justice DouglasJ started doing so ever since his 
ad~ress on December 30, 1947 at the Chicago dinner in ob~ervance of the 

lOOth anniversary of the birth of John Peter Altgeld. In that address 

(Vi tal Speeches, February 1, 19h8), Justice Douglas set forth an American 
liberal philosophy from which he has not deviated apropos the world crisis. 

He warned then that we cannot win the battle for democracy in the world 

if we adopt totalitarian methods and if we support fascist and reudal 
regimes. He warned then that we cannot stem the tide of co mmunism· with 

dollars or bullets -- that we must win the hearts of the masses of the 
people by supporting their aspirations for independence, freedom and 

national pride. He warned then-- in 1947, just when the present witch 
hunt, the "revival of heresy" (to use Carey Mcvlilliams• phrase) was 
getting started -- that in sacrificing our ideals of civil liberties 

and civil rights, all in the name of so-called "security", we would be 
traveling down the road to totalitarianism. 

Ever since, in other public addresses, in his books, in his articles in 

Look Magazine, in Life Hagazine, in the New York Til'!\es Hagazine, he has 

fearlessly developed these same themes. Like Lincoln (as ·you suggest), 

Like Jefferson, like Altgeld, like .. Franklin D. Roosevelt in his prime, 
William 0. Douglas has been holding high and bright the ideals and the 
principles and the professions without which America has no meaning. 

As you suggest, he is the only public figure in high place in America 

today who has come forward fearlessly, and in the way of the finest 
American tradition, with a program that would both stem the tide of 

communism and also make possible the survival of America and the Western 
world as homelands of ~reedom. All of the liberals with whom I have 
talked and corresponded admit all this. They all say, as you have said, 

that William o. Douglas ought to be the Democratic candidate for Presi

dent. But nothing much has been done by us to get him as the candidate. 

I write this because I believe something ought to be done -- and at once. 

For liberals now to sit on their hands, to settle for lesser men, is to 

betray the cause of liberalism. Fbr liberals to play the game of 
"practical politics", as some are doing, and go along with certain 
candidacies because these certain candidacies have the backing of 

machine politicians, or of poiverful newspapers and magazines, is also 

betraying the cause of liberalism. Better by far, I believe, to go 

down to defeat behind a true liberal, behind William 0. Douglas, than 
to play a game that sells out both liberalism and the ultimate security 

of America itself as we have known it. 

What is needed more than anything else in the coming presidential elec

tion is a real debate on the one issue that is important. This is the 
issue of foreign policy. If the Republicans nominate Senator Taft (as 
I think they will), or General Eisenhower, and if the Democrats nominate 

President Truman or Senator Kefauver, or somebody handpicked by President 

Truman, there will be no real debate on foreign policy. The truth is 



3 -- Harry Barnard to Le1·1is Humford 

that not even Senator Taft o f fers any real alter native to the Truman 

f ore i gn policy, not>vi thstanding his SU?posed critic ism of it. Taft 

vJOuld simply '"'O along <vi th t he 'I'ruman pror;ram, only not so far and not 

so fast voluntarily. A care ful analysis will shovr that Taft comes for

ward with the present f oreign policy merely diluted and dehydrated. If 
Truman or his choice is el ec t ed , or on the =~epublican side, Taft or 

Eisenh01-1er, the nation would be com:ni tted to f ollowing the present Truman 

doctrines, at the end of Hhich, in my opinion, is only bankruptcy, moral 

and economic, ivi th Soviet communism more dominant than ever in the world , 
especially in Asi a and the ·~ear 3ast, which is the real battle ground. 

As f or Senator Kefauver , the New York Times in an editorial January 25, 
said: ns enator Kefauver is a strone supporter of the Adl7linist.rAtion' s 

forei gn policy . " As fo r Senator Paul H. Douglas , 1-rho is s t i l l being 

boomed i n certain circles , his .fcr eicn pol icy is even 1-vorse than the 

Administration ' s , f or remember that he favor ed (University of Chicaeo 

Round Table , December 3, 1950) , using the atomic bomb in Korea and in 

China, and he has galled for our making co mmon cause i-Ti th totalitarian 

dictators such as Chiang kai-shek and Franco. 

Only Willigm o. Dou~le~ , amen~ public lender~ of eminenc~, r®preaentn an 
ali®rn~tiv@. Only rt~illbm 0 . Douglns o ':fen th@ r~opl e any rem.l choice 
~t all for a .t"rtl!i gn polic~r , All of' tho othor men mention111cl nre M0- tf)ot:~rs . 

Thir: june tun of crh1~ hM bi!Jan nblo t c, prnd'k1CO cm1 y- om~ tl•llnocendont 
£1gur~ to giva th® p~op1o a ch~ice in t hG on~ fl~ld -- foroiGn policy -
which in thg on® iiHlUG that ou~h1·, to IJO debnt®d in th0 presidential cam
paign. Yet thi~ it~ incli~jpu'Lably the f (tct . 

'Io m~ 1 :!. t is clear that liborallj in this t i mE:l o.r crisis must call for the 
nomination of Justice Douglas or i'or f'ei t t he right to call t hemselves 
liber~l9. I am awar ® t hat Juetice Dour,lae has not approved and may not 
ni'i'irlna:liivoly approve any such call in advance of a nomination . I am 
awar e toot he h r ®ported to have said that he is not available. But I 
am convinced that all this should be ignored. No man who was ever serious
ly demanded by the people for President has ever refused to accept their 
cal l. IJo man hae a ri t;ht to refuse to accept such a call. · It goes with 
citizenship. Moreover, as The Nation magazine has pointed out, there are 
definite indica t i ons that JuDti ce Douglas is available, that he will 
accept n call from t he people . It is inconceivable that he would present 
a pro v;rmn to th~ people , a~ he has lJee ·1 cloinG in a nw.n;ntficent manner, 
and t hon r d'u~o to giv~ the leaders11lp for cnrrying out his program. 

But there haa to be a call. Five months remain to sound the call before 
iEi Democritrc-nnllonar-convention. It makes no difference what Prenident 
Truman uecidss to do. Liberals all over America must go to work. 

Two 1mm®diate s t eps are necessary. 

First, the formation of a committee, b:i.(~ or smnll , for N lHllng "1 omo f undo 
and fo r estal,l:i.shinf\ soma kinc.l of headquarter s , i'or the r ccr.ivinc and 
sending of mail. 

{ J( r 
' I 



4 -- Harr y Barnar d t o Le1vis Humford 

Second, this commi ttee should i~mediately send out copies of Justice 
Douglas' speeches and articles. These should go out at once to every 
labor unio n official, to every newspaper editor, to every 1romen's club 

leader, to everybody listed in "~·:ho ' s ~fuo 11 , to every college professor 

i n short to all the key people in America. I n pr i maries, they should be 
urged to 1.rri te Justic e Douglas 1 name i n. 

I am satisfied t hat the rest 1..Jill follmv -- the local cor.rrnittees, the 
state committees , the pressure on the politicians and the delegates to 
the conventio n, and t he raising of the money for a r eal campai gn of educa

tion . The money can be had . I know of one multimillionaire who is 
for Wi lli am 0. Douglas heart and soul. He only has to be convinced 
that a serious drive is on and that Justice Douglas 1.vill ac cept the 
call for co ntributing and getting other to contribute what is needed. 
But the main reliance should be and can be in the little people . They 

have t o have leadership . 

It is no excuse to say that we have no time for this effort. Of course 
we have no time . I am wor king on a new book . Probably you are too . 
All liberals ar e busy making a living, if no t hing els e . But we must 
make time . You as l~ : "Shall we r eco gniz e hi s gifts in time to put them 
to work? 11 The ans 1:-Jer i s up to you and to me and others to lvhom I am 
s end i ng a copy of thi s letter . There is a t s t ake VThat we say we 
believe i n -- also t he lives of our children. For t hem He can make 
t ime , or l'lfe must hide our heads in shame and sit bacl<: , trembling like 
cowards, prigs and poltroons , to wait for the dark ni ght of r eaction 
and disaster to come . 

Le1-1is Mumford, Esq. 
Q/o Harcourt Brace & Co. 
Publishers, 
New York 17, New York 

Copies to: 

Sincerely yours, 

~':S~ 
Author of "Eagle Fbr gotten", the 
Life of John Peter Altgeld. 

Irving Dillard, Herbert H. Lehman, William Benton, Thurman Arnold, 
Freda Kirchwey, Abe Fortas, Paul Porter, Leon Henderson, Joseph P. 
Kennedy, Carey McWilliams, Adlai E. Stevenson, Harshall Field, 
Stephen A. Hitchell, Sidney Yates , Adolph Sabath, Eduard Keating, 
Dorothy Thompson, Doris Fleeson, Thomas L. Stokes, Marquis Childs, 
Walter Lippman , James Loeb Junior, Thomas Mann, Louis L. Mann , 
Abba Hillel Silver, Spencer Ir1.,rin, Herbert Brucker , Robert Nor ss 
Lovett, Curtis MacDougall , Arthur E. Horgan, Hans Mo r genthau, Louis 
Wir th, Herbert Finer, Halcoln Sha r p, Robert M. Hutchins, Pearl Buck, 
Katherine Arnett, A. N. Spanel, Ted Thackrey, Arthur 1,-J , Olsen, 
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Albert Deutsch, Hax Lerner, Bishop G. Bromley Oxnam, Al Billstein, 
Drmv Pearson, Leon Pearson, Irving St one, Phil Kerby, Bertram B. 
I1oss, Albert Lepaivsky, Alfred Kamin, Emily Balch, Russell W. Bal lard, 
George Stoddard, Harold Taylor, Gordon K. Chalmers, Ed . C. Johnson, 
Paul Hutchinson, Carl Sandburg, Cyril Bath, Henry Busch, Jame s A· 
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ENCLOSURE A 

Research proposal submitted to the Office of Naval Research, United 
States Navy, by Leo Szilard, Professor of Biophysics in the Institute 
of Radiobiology and Biophysics of the University of Chicago, through 
and with the approval of Dr . Lowell T. Coggeshall, Dean of the Divi
sion of Biological Sciences. 

Problem: Study of the growth, adaptation, and mutation of bacteria 
and bacterial viruses , carried out with new biophysical methods. 

Background: Up to now, studies of growth adaptation, and mutation 
of bacteria were invariably carried out in cultures which grew 
from a small inoculum up to a certain concentration of bacteria 
at which further growth was limited either by the exhaustion of 
the nutrient or by insufficient supply of oxygen. For a number of 
problems this conventional method of study is inadequate, and pre
liminary experiments which we carried out (unpublished) show 
that these problems are capable of a solution if a different method 
is adopted . 

Significance : The new method permits us to study these phenomena 
while the bacteria are being kept indefinitely in the growth phase 
and to vary independently the growth rate and concentration of the 
bacteria. Thus a number of the previously unmanageable problems 
become open to experimental attack. 

Plan: Several lines of investigation to be listed below will be carried 
out by means of an apparatus called the "Chemostat '' which we have 
developed. This apparatus permits us to maintain a bacterial popu
lation in the growth phase over long periods of time (in excess of 
ten days). It permits varying the growth rate at constant tempera 
ture by automatically maintaining the concentration of one of the 
growth factors required by the bacterial strain at such a low level 
that the growth rate is depressed to any desired degree . In pre
liminary experiments carried out with a tryptophane requiring 
strain of coli, we found, for instance, that we could vary the growth 
rate between the normal growth rate and a growth rate about ten 
times lower by maintaining tryptophane concentrations ranging 



- 2 -

from 3 x lo -9 grams per cc . to 3 x 1o - 10 grams per cc . The fol 
lowing is a selection from the investigations which will be carried 
out with the chemostat: 

1) The number of mutants (resistant to some bacterial virus) 
which establish themselves in the bacterial population will be de 
termined for different growth rates . The results should show 
whether at a given temperature the mutation rate is determined 
by the number of cell divisions or rather the time that the bacteria 
spend in the growth phase . 

2) The ratio of mutation rates for different mutations will be 
studied in order to determine whether this ratio depends, for one 
and the same organism, on the particular growth factor which is 
used for depressing the growth rate . 

3) Bacterial metabolism will be studied: 

a) It will be determined whether oxygen consumption varies 
at a given temperature with the growth rate; and 

b) It will be determined whether, at depressed growth rates, 
the bacterial population pours out, at an increased rate, intermediate 
metabolites into the nutrient liquid. 

4) The growth rate will be determined for bacterial strains requiring 
various growth factors as a function of the growth factor concentra 
tion. These functions will be determined for two temperatures 
differing by about ten degrees, in the hope of obtaining relevant 
information on the chemical kinetics of bacterial growth. 

Requirements : Space , general laboratory facilities, and most of 
the necessary special apparatus are available in the new Institutes 
Building of the University of Chicago. I have had considerable 
experience with the methods that are to be used, and Dr . Aaron 
Novick is well qualified to apply those methods to the problems 
under consideration. The proposed program requires also sub 
stantial fractions of the t ime of a qualified Research Associate 
and a Technician, both of whom would be available from the can
didates in sight. Though it seems wise to plan this program on a 
two year basis, it is believed that some significant results can be 
obtained within the first year . 
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Proposed budget for 1 July, 1950, through 30 June, 1951 

Personnel 

4/5 time of one Assistant Professor (Novick) 
3/4 time of one Research Assistant 
3/4 time of one technician 

Overhead (45% of above) 

Annuities (5%, Novick) 

Equipment, etc . 

Apparatus and installation 
Expendables (glassware, chemicals, etc .) 

Travel 

$4,000 
2,600 
1,800 
8,400 

3, 780 

200 

1,600 
500 

2,100 

300 

$8,400 

3,780 

200 

2,100 

300 

Total for one year . . . . . . . . . . . $14,780 

Submitted by ----------------------------
Professor of Biophysics 



ENCLOSURE A- II 
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Research proposal submitted to the Office of Naval Research, United States 
Navy, by Leo Szilard, Professor of Biophysics in the Institute of Radio
biology and Biophysics of the University of Chicago, through and with the 
approval of Dr. Lowell T. Coggeshall, Dean of the Division of Biological 
Sciences. 

Study of the relationship between chemical structure and m 

We have developed a technique that makes possi e for the 
firs tim precise measurement of the mutation rate of b eria (see en-

~ closed rep 'nts) . This method permits us to determine ether a given 
· l ~substance ca increase the spontaneous mutation rate fa microorganism 

and is not di urbed by the question of selection. 

Significance: Tee 'ques available up to th present have confined 
mutagenic studies to he very powerful rea ents that kill very extensively, 
i.e. ultraviolet radia 'on, x-rays, the trogen mustards, etc. This new 
method because of its gr at sensitivit permits us to detect the mutagenic 
action of substances that re only s ghtly mutagenic and do not kill the 
organism. In addition, it lows to measure the dependence of mutagenic 

~ctivity on concentration of e hemical substances. Through studies on 
~ the kinds of substances that ar, mutagenic and their kinetics we hope to be 

able to understand considerab y m re than is known at present about the 
biochemical nature of a mut · the mechanism of its induction. 

Plan: In some preli · ry experiments we have found that we can increase 
~spontaneous muta on rate in E coli twe ty-fold through the use of a 
relatively low con ntration of caffeine. 0£ er methylxanthines behave 
similarly. In a 'tion, we have found that ade ·ne itself is mutagenic 
but much less s than the methylxanthines. First e would like to see 

(.:whether the ml)'tagenic activity of these compounds is ue to some antagonism 
(~of normal puline SJ~thesis and utilization. Furthermo we plan to con-
~tinue thes experiments using other purine analogues, pyr· idines and their 

analogue , and compounds biochemically interesting for othe easons. In 
additio , we plan to examine what kinds of chemical inhibition an be found 
for s ch mutagens. Finally, we will study the dependence of the tagenic 
eff t on the concentration of the mutagen. Through these studies hope 
to be able to develop some concept of the relationship between chemica 

ructure and mutagenic activity. 

--<-
Requirements: Space, general laboratory facilities, and most of the neces
sary special apparatus are available in the new Institutes Building of the 
University of Chicago. I have had considerable experience with the methods 
that are to be used, and Dr. Aaron Novick is well qualified to apply those 
methods to the problems under consideration. The proposed program requires 
also substantial fractions of the time of a qualified Research ~ssociate and 
a Technician, both of whom would be available from the candidates in sight. 
Though it seems wise to plan this program on a two year basis, it is believed 
that some significant results can be obtained within the first year. 
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Problem: We we\:ila 

chemical structure and mutagenic activity. 

Background: In the past the chemical mutagens studied have always been 

reagents that in addition to producing mutations caused very extensive 

killing. This was due to the lack of a technique for measuring mutation 

rates accurately. We have developed a device, called the chemostat, which 

permits percise measurements of the mutation rate. (See enclosed reprints.) 

With the chemostat we can readily determine whether a compound has even 

a very slight mutagenic effect. 

Significance: With this technique we will be able to study compounds of 

biochamical interest. For ex&~ple, some preliminary experiments on E coli 

with this method have shown caffeine (trimethylxanthine) to cause a large 

increase in the mutation rate even at low concentrations. The dimethyl-
8-Ji?.N-' ~,)_ ................ 5f-~L ...V.v ,a.(!_,_~ -n-u.~¥<~-'-<-6 I 

xanthines behave similarly. /\ Studies of thi~ kind--;hat types of chemical 

structure are associated with mutagenic activity--and what are the kinetics 

of these phenomena--should furnish the kind of information needed for 

understanding genetic phenomena at the biochemical level. 

Plan: First we would like to see whether other purines and pyrimidines 

and their analogues possess mutagenic activity. This work will then be 

extended to amino acids and their analogues as well as other compounds 

of biochemical interest. Moreover studies will be made on what types of 

chemical inhibition or antagonism can be found for such reagents. Further-

more we plan to study the dependence of the mutagenic effect on the 

concentration of the mutagen. 
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United .States Public Health Service Res earch Grant E -144(C) 

Study of the Growth, Adaptation, and Muta ion of Bacteria and Bacterial 
Viruses, Carried Out with New Biophysical Methods 

Leo Szilard 
Institute of Radiobiology and Biophysics 

The University of Chicago 

December 1, 1950 - June 12, 1952 

A. Summary Statement: 

Work on this project has largely been concerned with a study of muta 
tions in bacteria. In addition, some progress is reported on the mechanism of 
biosynthetic regulation in bacteria~ 

The work on mutations has demonstrated that the spontaneous mutations 
studied occur at a rate which is time dependent rather than generation dependent. 
In addition, a method has been developed for observing "evolution" in bacteria. 

A study has been made of the effec.t of mild chemical reagents on the 
mutation rate, and it was discovered that purines and purinP. analogues have the 
property of increasing the mutation rate without killing the organisms. No other 
class of compounds studied displayed this character. Very recently it was 
discovered that certain purine derivatives have the unusual property of decreas 
ing the mutation rate. 

An attempt has been made to learn something about the nature of the 
regulatory mechanisms employed by a bacterium to regulate the rates of 
syntheses of its amino acids. This study has been largely concerned with the 
investigation of the rate of synthesis of a tryptophane -like substance produced 
by a biochemical mutant incapable of synthesizing ryptophane . The rate of 
formation of this compound was observed under a variety of conditions in a 
bacterial population growing in the Chemostat. This work was extended to 
include a study of the rate of arginine synthesis by a bacterium capable of 
synthesizing its own arginine. It was found that arginine synthesis is sup
pressed by an exceedingly low concentration of arginine in the medium. 
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B. Full Statement of Progress: 

A new model of the Chemostat has been constructed and has been em

ployed for a variety of studies. The Chemostat permits the maintenance of a 

population of bacteria of constant size growing at an arbitrary but fixed growth 

rate. All of the work has been done with the .B st;rain of E. coli and mu1:ants 

derived from it. 

Bacterial mutations: In a population of bacteria in a Chemostat , mutants 

resistant to phage T5, for example, should increase linearly in frequency in time 

providing that the mutant grows at the same rate as the wild type. Such a straight 

line inc:rease, when obseTved, furnishes from its slope the mutation, rate; and at 

the same time, rules out selection for or against this mutant. This technique 

permits for t,pe first time precision in the measurement of mutation rates. Using 

this method, it has been possible to show that the rate of mutation to phage T5 

resistance is a constant per unit time, independent of the ~Pn,eration time. This 

rate has a value of 1.25 x 10-8 /hour/bacterium at 37° C. for a population of 

bacteria growing under tryptophane cop.trol. Decreasing the temperature by 1.0° 

reduces the :rate about a factor 2. 

In the course of these studies on mutation rates, sudden falls in the fre

quency of phage resistant mutants were observed. These falls, it was possible 

to show, resulted from the appearance of a strain by mutation that can grow faster 

than the original strain under the conditions prevailing in the Chemostat. This 

faster strain displaces the original strain and all of the phage resistant mutants 

accu~ulated in it. One Chemostat was run for 600 generations, during which some 

10 "evolutionary steps" were observed. 
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The precision furnished by the Chemostat for the measurement of muta

tion rates makes possible the detection of mutagenic character on the part of mild 

chemical reagents--reagents that do not, like those employed in the past, kill a 

large fraction of the population. A large number of compounds were tested. 

Mutagenic..activity was found only in the class of purines and purine analogues. 

Caffeine, a trim.ethylxanthine, for example, at a concentration of 150 mg/ 1, gives 

a more than 10 fold increase over the spontaneous mutation rate. Even adenine 

is mutagenic, but much less so than caffeine. No pyrimidine or pyrimidine 

analogue tested displayed any such mutagenic character. 

_.An investigation of the purine ribosides has led to the discovery of a 

new phenomenon--the decrease in the mutation rate. Guanosine, inosine, and 

adenosine,. for example, can completely eliminate the mutagenic effect of theophyl

line . . This antimutagenic action seerris to lead to a value even less than the normal 

spontaneous rate. 

Regulatory activities: Studies were made of the manner in which a 

bacterium controls the rates of syntheses of the various amino acids so that no 

excess is produced even under conditions in which the rate of protein synthesis 

has been reduced by a factor of 10 through the feeding of a required amino acid 

at a very low concentration. This study has been concerned with the rate of 

production of a tryptophane-like substance by a mutant incapable of making 

tryptophane. This compound is produced at a constant rate, independently of 

the growth rate, between generation times of 3-!- hours and 14 hours. If protein 

synthesis is stopped by withholding tryptophane, the compound continues to be 

produced from ammonia and lactate at a high rate for more than 8 hours. The 
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bacterium can synthesize this compound at a r ate four times as fas t as it would 

have to make tryptophane if it were to grow at i ,. maximum growth rate in the 

absence of tryptophane. At short generation u mes the compound is produced 

at a low rate. The rate of the production of the compound, at generation times 

which are long enough to permit it to proceed at full blast, increases from 25° 

to 37° by about a factor of 2 and decreases from 370 t o 430 by about a factor 

of 0. 75. If the generation time is switched from a low value, at which the com-

pound is ._made at a low rate, to a longer generation, at which it is made at a 

high rate, the response in the production rate of the compound to the change in 

gener atior:. time appears to be immediate, i.e. if there is a lag it is less than 

30 minutes. If the bacterial population in a stationary state is pouring out the 

compound, and if the concentration of tryptophane is suddenly raised, the pro-

duction rate of the compound falls to less than one -third of its previous value , 

and if there is a lag it is less than 10 minutes. 

Some studies on the rate of arginine synthesis by a bacterium that can 

synthesize arginine have shown that arginine synthesis can be suppressed by 

external arginine even at an exceedingly low concentration of arginine. This 

suppression of the rate of synthesis of an amino acid by an increased concentra -

tion of that amino acid is proposed as a possible mechanism for the regulation 

of the rate of amino acid synthesis. 

Papers published during this period include the following: 

Aaron Novick and Leo Szilard, Science 112, 715 (1950). 
Aaron Novick and Leo Szilard, Proc . Nat. Acad. Sci. 36, 708 (1950). 
Aaron Novick and Leo Szilard, Science 113, 34 (195 i'}. 
Aaron Novick and Leo Szilard, Cold Spring Harbor Symp . Quant. 

Biol. XVI, 337 (1951). 
Aaron Novick and Leo Szilard, Growth, in press. 
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C. SignificanLAccomplishments: 

The following facts have been establishe d relating to a tryptophane-

requiring.strain of E. coli when grown with tryptophane as the controlling growth 

factor in. the Chemostat: 

1. The rate of mutations to resistance to the virus T5 has a value of 

about 1.25 x_ 10~8/hour and does not depend on how fast the bacterium grows 

within the limits of a generation time of 2 hours and 12 hours. 

2. There is a class of compounds which are chemically not very 

reactive but,. whenemployed in low concentrations in which there is no ap-

preciable killing, will increase the rate of mutation 3 to 17 fold. This has 

been established so far for the following substances: caffeine (17 - 150), 

theophylline. .(10 . .8 -150), paraxanthine (8.4 -150), theobromine (7.5; 150), 

tetr_amethyl uric acid (7.6- 150), 8-chloro caffeine (4.3- 150), 8-methoxy 

caffeine (5.2- 150), 8-azaguanine (3.4- 150), adenine (5o?.- 500). The muta

tion rates per hour per 108 bacteria and the concentrations used in milligrams 

per liter are indicated in the brackets. 

3. It was found that guanosine, adenosine, or inosine, Vl,ill completely 

counteract the mutagenic effect of theophylline. 

D. Plans for Next Year: 

It is proposed to put the main emphasis on the study of the relation-
" 

ship of mutagenic action, antimutagenic act ion, and chemical constitution. In 

addition, we plan to continue our study of the regulation of biosynthetic 

processes. 
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Task Order 38 
Contract N6ori-20 

- I 

Request for Renewal for the .!?eriod January 1, 1953 through December 31, 
1953, Submitted by Leo Szilard, ..?rofessor . of Biophysics in the Institute of 
Radiobiology and Biophysics of the University of Chicago, through and with 
the approval of Dr. Lowell T. Coggeshall, Dean of the Division of Biological 
Sciences. 

Problem: To determine the relationships between chemical structure and 
mutagenic activity. 

Background: In the course of the work on this project a search has been 
made for compounds possessing mutagenic activity without killing the 
organisms. ~;r.._re have used a device called the Chemostat which permits 
precise measurements of the m~tation rate (see enclosed reprints). We 
have studied mutations in the bacterium E. coli. 

The only compounds possessing the above properties that we can find 
are either purine or purine derivatives. No pyrimidine or pyrimidine ana
logues tested showed such activity. 

Recently we have found that certain purine ribosides (nucleosides) 
possess the unusual property of reducing the mutation rate. This is the first 
time that any such behavior has been observed. 

Significance: The discovery in our laboratory of antimutagenic activity on 
the part of he nucleosides offers great promise as a lead to the understand
ing of the nature of the mutation. Since very· much is being learned in other 
laboratories about the metabolism of nucleic acid derivatives, these findings 
of o s may very well be integrated with this knowledge. This may give us 
for tile first time an understanding of genetic phenomena at the biochemical 
level. 

Plan: We plan to continue our search for compounds that have mutagenic 
activity. Vle will, however, expend our major effort in an attempt to under
stand the nature of the antimutagenic activity that we have recently found. 
We would like to know whether these compounds act through a simple 
comp.etition with normally occurring compounds in the cell or whether 
t.here is some more deep -seated stabilization of the genetic system by the 
nucleosides. 



.. 
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Requirements: The space, generallabo:r:atory facilities, and most of the 
necessary special apparatus have been available o us in the Research 
Institutes Building of the University of Chicago. The proposed program 
requires, in addition to my time, that of Dr. Aaron Novick and substantial 
fractions of the time of a qualified research associate and a technician. 

Proposed Budget: 

Personnel 

Assistant Professor (A. Novick), 6/13 time $3,000 
Secretary, part time 600 
Research assistant, 9/16 time 1,800 

$5,400 

Overhead (46% of above) 2,484 

Annuity ( 5%, Novick) 150 

Expendable Supplies (glassware, chemicals, etc.) 500 

Travel 300 

TOTAL $8,834 

Submitted by 
~~~~~~-----------Leo Szilard 

Professor of Biophysics 



To 

FROM 

Dr. Leo Szilard 

W. B. Harrell 

INRE: Renewal Proposal 
Task Order 38 
Contract N6ori-20 

THE UNIVERSITY OF CHICAGO 

DEPARTMENT 

DEPARTMENT 

DATE July 18, 1952 

Institute of Radiobiology and 
Biophysics 

Business Manager 

This will confirm statements made to you concerning application for renewal 
of Task Order 38, Contract N6ori-20. The situation is as follows: 

1. The present expiration date of Task Order 38 is, as you know, 
December 31, 1952. 

2. Said Task Order is covered under a basic contract (N6ori-20) 
between the University and the Office of Naval Research. 

3. Your project is one of twenty- four (24) currently covered by 
Task Orders under the basic contract. 

4. A standard overhead rate equal to 46 per cent of direct Salaries 
and Wages applies uniformly to all of the Task Orders under the 
basic -agreement. 

5. The uniform overhead rate of 46 per cent of direct Salaries and 
Wages has also been negotiated with other divisions of the De
partment of Defense (Army and Air Force). 

The University could not accept a different overhead rate for your Task Order 
without reopening the overhead rate question for all contracts the University has 
with the Department of Defense (Army, Navy and Air Force). 

In preparing the budg~t to accompany the proposal for renewal of your Task 
Order beyond December 31, 1952, will you, therefore, please compute the overhead at 
46 per cent of the est imated direct Salaries and Wages to be reimbursed under the 
Task Order. 

When the renewal proposal is completed twelve (12) copies (including the 
budget) should be forwarded to this office through the Office of the Dean of the 
Division of the Biological Sciences (Dr. LeRoy) for transmittal to the Office of 
Naval Research. 

Your cooperation and assistance in this respect is much appreciated. 

WBH:F:ab 
cc: Dr. G. V. LeRoy 

Dr. T. H. Davies 

/ 



Dr . Elizabeth K. Kelly 
Head, Biophysic Section 
Ph}lsiology Brancn 
Department of the Navy 
Office of t~a val Research 
Washington 25. D. C. 

Dear Mrs . Kelly, 

l· ebruary 20 , 1953 

Enclosed you will find nine copies of the semi-annual 

Progress Report which Dr . · ~ . T. Jones informs us was dUB in Janua:r"J. 

I wish to apoloc;ize for the delay. 

Very siooerely yours ; 

Enclosure 

Leo Szilard 

IS/llt 



Dr. :J. T. Jones 
Chicago Branch of t he ONR 
John Cr erar Library - lOth floor 
86 East Randolph Str. 
Crdcago , I llinoi s 

Doa.r Dr ,. Jones , 

February 26 , 1953 

Enclosed is a copy of our Progress Report. I have sent 

nine copies t o Mrs . Kelly in Washington. 

Very sincer e l y yours , 

Leo Szilard 



P OGRESS REPORT 

Contract N6ori 02038 

Leo Szilard 
Institute of Radiobiology and Biophvsics 

Ehe University of Chicago 

Jul y 1, 1~ 2 - Dece~be r 1, 10~2 

Durin~ t he period between July 1 t , and Decembe r 31st, 1952 we 

continued our progr am of studyin~ ~ut tions i r bacteria usin~ the 

Chemostat to obtain precise v 1 es of mutati on rates. ·.e concentrated 

our attention on t he s tudy of t he Anti-muta1enic action of the purine 

ribosides. 

We had earlier found that certain nurines increase the rate of 

~utation to bacteriophage resi stanc e in the B strai n of E coli. The me-

thylated xanthines , caffeine and theophylline , at concentrations of 

about 100 mg/1 increase the rate ten to twenty fo ld over the sponta-

neous rate for mutation to T5 resistance . No pyrimidines have any 

effect on the mut ation rate , nor do any of the purines contained in 

nucleic acid counteract tl}e mutagenic effect of the purines used. On 

the contrary adenine itself is mildly muta~e nic . 

~ re further found that we can antagoni ze the l:lutagenic effect 

of these purines vlith certain puri ne ribosides. Adenosine, guan.osine 

and i nosine are effective in t his r espect, while xant hosine has no 

effect. Not only do t hese compounds canteract t he effect of t he above 

mu!Jagens but in addition they reduce t he "spontaneous mutation rate". 

Although these nucleosides revers e t he ef fect of the mutagenic purines 

to less than 10%, they only reduce the spontaneous rate to 40 to 50%. 
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We determinated what concentrations of ribosides are required to 

counteract the mutagenic effects of the purines. v.i th theophylline at 

a concentration of 150 mg per liter the mutation rate to T5 resistance 

increases from its spontaneous value of 1.3 x 10-8 per bacterimn per hour 

to a value of 11 x 10-8
• The concentration of riboside required to re

duce this to one half is about 0.4 mg per liter for adenosine and 2 mg 

per liter for guanosine or inosine . 10 mg per liter of any of these 

ribosides reduces the mutagenic effect of theopylline to a point where 

it is no longer detectable. 

A study of the precise dependence of the mutation rate on the con

centrations of guanosine at a fixed concentration of theophylline has 

provided data that ' are consistent with the notion of competitive inhibition 

of theophylline by guanosine. However, other models can be constructed 

that are equally consistent. 

The antagonism of the mutagenic effect of the purines by the ri

bosides was quite complete in every case except one. The compound tetra

methyl uric acid which gives a mutation rate of 7 x 10- 6 at a concentra

tion of 150 mg per liter is only weakly antagonized; high concentrations 

of ribosides depress the rate only to about 5 x 10-8
• 

Several purine nucleotides were tested for antimutagenic activity 

but in every case they are much less effective than the corresponding 

nucleosides. This lower effectiveness mi ght be due to a lower permeabi

lity of the bacterial cell wall for the nucleotides. 

A study of the mutagenic effect of x-rays has been started. The 

x-rays obtained from a cobalt source are used at a very low intensity 

(lOOr per hour) where there is no detectable killing~ At this intensity 



the mutagenic effect of the x- rays is simil ar to that of theophylline at 

a concentration of 150 mg per liter. However, in the case of x- rays there 

is no reduction in the mutation rate by even hi gh concentrations of nucleo-

sides. 

Leo Szilard 
Professor of Biophysics 



Contract N6ori 02.0.38 

Leo Szilard 
Inntitute of Radiobiology and Bieph.reiea 

The Jni versi ty of Chica~o 

July 1, 1952 - December 31, 1952 

During the period between July 1st, and ~ecember 31st , 1952 we 

continu~d our prot;r&m of studying mut.:J.tions in bacteria. using the 

Chemostat to obtain precis0 values of ~utation rates • . l-ie concentrated 

o'\l:F attention on the study of the anti- mutagenic action of the purine 

r i t craides • . 

'7ie .had earlier found that eortain pl:ll"ines increase the rai;.e of 

m:uta.tion to bacteriophage resi stance in tbe B strain of L coli • . The me-

tbylated xa.nthines, caf feine and theophylline, at concentrations of 

about -100 mg/1: increase the rate ten to ·twenty fold over the sponta-

neuus ~ rate fbr mutation to T£) resistance. . No pyrimidines have any 

ecfieot , on the-mutatiol\1 rate , . nor do any of the purines, contained in 

nuclei~ acid counteract the mutagenic efiect of the purines used. , On 

the contrary adenine itself is mildly mutagenic •. 

'Ne further fou..n.d that we can anta.gonicze the mutagenic effect 

of these purines with eertain purine ribosides •. Adenosine:, guanos-ine 

and il1osine are effective in this respect , while xanthosine has no 

effect .· I~ot ohly do these compounds counterac.t the effect of the above 

rm.ita:gens but in addition they reduc-e the "spont.aneous mutatiro1 z:ate" •. 

AlthGugh these nueleos~des reverse the effect of· the mutage~Q purines 

to less than 10% ' they crnly redoo.e the spontaneous raw tgc 40 to so;;;;." 
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l[;e dete.rminated what concentrati 011s of ri bosides are required to 

counteract the mutagenie effects of the purines. ~th theophylline at 

a concentration of 15'0 mg per liter the mutation rate to T5 resistance 

increases from its spontaneous value of 1. 3 x 10-e per bacterium per hour 

to a value of 11 x 10-8
• The concentration of riboside required tore

dnce this to one half is about 0.4 mg per liter for adenosine and 2 mg 

per liter for guanosine or inosine. 10 mg per liter of any of these 

ribosides reduces the mutagenic effect of theophYlline to a point where 

it is no longer detectable. 

A study of the precise dependence of the mutation rate on the con

centrations of guanosine at a fixed concentration of theophylline bas 

pro~ded data that are consistent with the notion of competitive inhibition 

of theophylline by guanos1.ne . However, other models can be constructed 

that are equally consistentQ 

The antagonism of the mutagenic ei'fect of the purines by the ri

bosides vms quite aomplete in every case except one. The c~ound tetra

methyl uric acid which gives a mutation rate of 7 x l0-8 at a con<:entra

tion cf 15'0 mg per liter is only weakly antagonized; high concentrations 

of ribosides depress the rate only to about 5 x 10~8 • 

Several purine nueleotides were tested for antimutagenic activity 

but in evl!;ry ease tl;:ey are much less ef£ecti ve than the corresponding 

nuc.leosides~ This lower effectiveness miglrt be due to a lower permeabi

lity of the bacterial cell wall for t he nucleotides ~ 

A study of the mutagenic effect of x-rays has been started, The 

x-rays obtained from a cobalt source are used at a vary low intensity 

{J.OO r per lrou:r) 11here there is no detectable killing. At t.bis_intensity 
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the mutagenic effect of the x-rays is simil_ar to that of theophylline at 

a concentration of 150 mg per liter • . However, . in the case of x-rays there 

is no re'duction in the mutation rate by e'\Ten high concentrations of nucJ.eo-

sides . · 

Leo ', zi lard 
Professor of Bicphysies 
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FEDERAL SECURITY AGENCY 
PUBLIC HEALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH 

BLANK) 

APPLICATION FOR RESEARCH GRANT 

PUBLIC HEALTH SERVICE 
NATIONAL INSTITUTES OF HEALTH 
DIVISION OF RESEARCH GRANTS 
Bethesda 14, Maryland 

Date June 12, 1952 

Application is hereby made for a grant in the amount of $_7~17._7.L-"'6"'-.0~0'------------ for the period 

from ----=De::..-=:...c=e=m=be:...=.=.r_..=.lL.., __ _.:1=-=9::...:5=2=---__ through November 30, 1953 
Month Day Year Month Day Year 

inclusive lnof to exceed J yearJ for the pu~pose of conducting a research project on the following subject: 

TITLE OF 

PROJECT 

IG/ve only brief descriptive tltlel 

Study of the growth, adaptation, and mutation of bacteria and bacterial 
viruses, carried out with new biophysical methods 

NAME OF PRINCIPAL INVESTIGATOR TITLE OF PRINCIPAL INVESTIGATOR 

Leo Szilard P rofessor of Biophysics 

ADDRESS OF PRINCIPAL INVESTIGATOR 

Institute of Radiobiology and Biophysics 
The University of Chicago, Chicago 37, llllnois 

NAME OF FINANCIAL OFFICER TITLE OF FINANCIAL OFFICER 
TO WHOM CHECK SHOULD BE MAILED 

\V. B. Harrell Business Manager, Special Projects 

ADDRESS OF FINANCIAL OFFICER 

The University of Chicago 
5801 Ellis Avenue, Chicago 37, Illinois 

AGREEMENT 
,It is understood and agreed by the applicant: (I J That funds granted as a result of this request are to be expended 

for the purposes set forth herein; (2) that the grant may be revoked in whole or part at any time by the Surgeon General 
of the Public Health Service, provided that a revocation shall not include any amount obligated previous to the 
effective date of the revocation if such obligations were made solely for the .purposes set forth in this application; 
(3) that all reports of original investigatons supported by any grant made as a result of this request shall acknowledge 
such support; (4) that if any patentable discoveries or inventions are made in the course of the work aided by any 
grant received as a result of this application, the applicant will, in consideration of such grant, refer to the Surgeon 
General of the Public Health Service, for determination, the question of whether such patentable discoveries or inven
tions shall be patented and the manner of obtaining and disposing of the proposed patents in order to protect the 

public interest. 

PHS-398 
Rev. 8·51 

NAME OF INSTITUTION ___ Th=-_e_U_n_l---,• V=-:e:-r--::-S_it....!y~O.:___f__:C--::h:-ci::-C.:___a=g;L_O----:----:--:--
~ifH~~2b:D., Associate 

NAME AND TITLE OF 
OFFICIAL AUTHORIZED 
TO SIGN FOR INSTITUTION 
I Please Type I 

Dean, Division of Biological Sciences 

PERSONAL SIGNATURE--~---------------------------------------------
(This agreement must carry the 

actual signature of the officia l whose 
name appears on the line above. ) 

PAGE 1 

Form Approved 
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These dates ta be the same as those given on page 1. 

BUDGET PROPOSED FOR THE YEAR December 1, 1952 through November 30, 1953 

NOTE: Under column entitled "OTHER" indicate funds presently available 

or anticipated from other sources including own institution. 

BUDGET 

REQUESTED 
FROM P .H.S. 

PERSONNEL fltemize all positions by lndic:ating type· names of professional personnel If selected I 
' . 

Professor of Biophysics (L. Szilard). full time 
Assi~t::lnt Professor (A .. Novick). full time $2.000 
Research Assistant. full time 21200 
Research Assistant. full time 2.100 

PERMANENT EQUIPMENT (Itemize) 

Apparatus and installation 

CONSUMABLE SUPPLIES (Itemize) 

Glassware. chemicals etc. 500 

TRAVEL (Stale purpose} 

For exchange of information with others working 
on related subjects and for presenting results at other 300 
universities or research institutions. 

OTHER EXPENSE (Itemize} 

Annuities: L. Szilard 
A. Novick 100 

NOTE: The administrative official signing this application may add SUBTOTAL $7,200 
for overhead an amount not to exceed 8 percent of the operating 

costs, i.e. 8 percent of the subtotal. OVERHEAD 578 

TOTAL FOR ·THE YEAR $7,776 

OTHER 

$10.500 
4,500 
1,100 
1.200 

3.000 

2,00Q 

300 

525 
225 

$23J350 
ESTIMATE OF FUTURE REQUIREMENTS 

Estimate of future requirements applies to funds needed from the Public Health 
Service for the years subsequent to the period proposed at the to.p of this page. 
The blanks at the right provide s.pace for requesting four additional years of support; 
any amounts entered should include "overhead" if such is to be requested. Do not 
leave any of these spaces blank-enter one of the following as applicable: The amount 
needed, "not applicable," "unknown" or "none". FOR FURTHER INFORMATION: 

2 ____________________ __ 

See detailed instructions accompanying application forms. 

PHS·398 
Rev. 8·51 
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PROGRESS REPORT 

United.State s Public Health Service Research Grant E-144(C) 

Study of the Growth, Adaptation, and Mutat i 0n of Bacteria and Bacterial 
Viruses, Carried Out with New Biophysical Methods 

Leo Szilard 
Institute of Radiobiology and Biophysics 

The University of Chicago 

December 1, 1950 - June 12, 1952 

A. Summary Statement: 

Work on this project has largely been concerned with a study of muta
tions in bacteria. In addition, some progress is reported on the mechanism of 
biosynthetic regulation in bacteria. 

The work on mutations has demonstrated that the spontaneous mutations 
studied oc~ur at a rate which is time dependent rather than generation dependent. 
In addition, a . method has been developed for observing ''evolution'' in bacteria. 

A study has been made of the effect of mild chemical reagents on the 
mutation rate, and it was discovered that purines and pu-rinP. analogues have the 
property of increasing the mutation rate without killing the organisms. No other 
class of compounds studied displayed this character. Very recently it was 
discovered that certain purine derivatives have the unusual property of decreas
ing the. mutation rate. 

An attempt has been made to learn something about the nature of the 
regulatory mechanisms employed by a bacterium to regulate the rates of 
syntheses of its amino acids. This study has been largely concerned with the 
investigation of the rate of synthesis of a tryptophane -like substance produced 
by a biochemical mutant incapable of synthesizing ryptophane . The rate of 
formation of this compound was observed under a variety of conditions in a 
bacterial population growing in the Chemostat. This work was extended to 
include a study of the rate of arginine synthesis by a bacterium capable of 
synthesizing its own arginine. It was found that arginine synthesis is sup
pressed by an exceedingly low concentra ion of arginine in the medium. 
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B. Full Statement of Progress: 

A new model of the Chemostat has been constructed and has been em -

ployed for a variety of studies. The Chemostat permits the maintenance of a 

population of bacteria of constant size growing at an arbitrary but fixed growth 
I . 

rate. All of the work has been done with the .B st:rain of E. coli and mutants 

derived from it. 

Bacterial mutations: In a population of bacteria in a Chemostat, mutants 

resistant to phage T5, for example, should ipcrease linearly in frequency in time 

providing that the mutant grows at the same rate as the wild type. Such a straight 

line inc;rease, whep observed, furnishes from its slope the mutation, rate; and at 

the same time, rules out selection for or against this mutant. This technique 

permits for ijle first time precision in the measurement of mutation rates. Using 

this method, it has been possible to show that the rate of mutation to phage T5 

resistance is a constant per unit time, independent of the ~P.n.eration time. This 

rate has a value of 1.25 x 10 -S /hour /bacterium at 37° C. for a population of 

bacteria growing under tryptophane coptrol. Decreasing the temperature by 10° 

reduces the rate about a factor 2. 

In the course of these studies on mutation rates, sudden falls in the fre-

quency of phage resistant m"t.+tants were observed. These falls, it was possible 

to show, resulted from the appearance of a strain by mutation that can grow faster 

than the original strain under the conditions prevailing in the Chemostat. This 

faster strain displaces the original strain and all of the phage resistant mutants 

accumulated in it. One Chemostat was run for 600 generations, during which some 

10 ''evolutionary steps" were observed. 
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The precision furnished by the Chemostat for the measurement of muta

tion rates makes possib-le the detection of mutagenic character on the part of mild 

chemical reagents--reagents that do not , like those emplDyed in the past, kill a 

large fraction of the population. A large number of compounds were tested. 

Mutagenic..-activity was found only in the class of purines and purine analogues. 

Caffeine, a trim.ethylxanthine, for example, at a concentration of 150 mg/1, gives 

a more than 10 fold increase over the spontaneous mutation rate. Even adenine 

is mutagenic., but much less so than caffeine. No pyrimidine or pyrimidine 

analogue tested displayed any such mutagenic character. 

_.An investigation of the purine ribosides has led to the discovery of a 

new phenomenon--the decrease in the mutation rate. Guanosine, inosine, and 

adenQsine., for example, can completely eliminate the mutagenic effect of theophyl

line. This antimutagenic action seerris to lead to a value even less than the normal 

spontaneous rate. 

Regulatory activities: Studies were made of the manner in which a 

bacterium controls the rates of syntheses of the various amino acids so that no 

excess is produced even under conditions in which the rate of protein synthesis 

has been reduced by a factor of 10 through the feeding of a required amino acid 

at a very low concentration. This study has been concerned with the rate of 

production of a tryptophane-like substance by a mutant incapable of making 

tryptophane. This compound is produced at a constant rate, independently of 

the growth rate, between generation times of st hours and 14 hours. If protein 

synthesis is stopped by withholding trypt ophane, the compound continues to be 

produced from ammonia and lactate at a high rate for more than 8 hours. The 
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bacterium can synthesize this compound at a rate four times as fast as it would 

have to make tryptophane if it were to grow at its maximum growth rate in the 

absence of tryptophane. At short generation b mes the compound is produced 

at a low rate. The rate of the production of the compound, at generation times 

which are long enough to permit it to proceed at full blast, increases from 25° 

to 37° by about a factor of 2 and decreases from 370 to 43° by about a factor 

of 0. 75. If the generation time is switched from a low value, at which the com-

pound is . ..made at a low rate, to a longer generation, at which it is made at a 

high rate, the response in the production rate of the compound to the change in 

generatior_ time appears to be immediate, i.e. if there is a lag it is less than 

30 minutes. If the bacterial population in a stationary state is pouring out the 

compound, and if the concentration of tryptophane is suddenly raised, the pro-

duction rate of the compound falls to less than one-third of its previous value , 

and if there is a lag it is less than 10 minutes. 

Some studies on the rate of arginine synthesis by a bacterium that can 

synthesize arginine have shown that arginine synthesis can be suppressed by 

external arginine even at an exceedingly low concentration of arginine. This 

suppression of the rate of synthesis of an amino acid by an increased concentra-

tion of that amino acid is proposed as a possible mechanism for the regulation 

of the rate of amino acid synthesis. 

Papers published during this period include the following: 

Aaron Novick and Leo Szilard, Science 112, 715 (1950). 
Aaron Novick and Leo Szilard, Proc. Nat. Acad. Sci. 36, 708 (1950). 
Aaron Novick and Leo Szilard, Science 113, 34 (195:[f." 
Aaron Novick and Leo Szilard, Cold Spring Harbor Symp. Quant. 

Biol. XVI, 337 (1951). 
Aaron Novick and Leo Szilard, Growth, in press. 
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C. SignificanLAc.complishments: 

The following facts have been established relating to a tryptophane-

requiring strain of E. coli when grown with tryptophane as the controlling growth 

factor in. the Chemostat: 

1. The rate of mutations to resistance to the virus T5 has a value of 

about 1.25 x. 10-:8/hour and does not depend on how fast the bacterium grows 

within the limits of a generation time of 2 hours and 12 hours. 

2. There is a class of compounds which are chemically not very 

reactive but, when employed in low concentrations in which there is no ap-

preciable killing, willincrease the rate of mutation 3 to 17 fold. This has 

been established so far for the following substances: caffeine (17 - 150), 

theophylline .(10.8 - 150), paraxanthine (8.4 - 150), theobromine (7. 5 -;- 150), 

tetr.amethyl uric acid (7.6 - 150), 8-chloro caffeine (4.3 - 150), 8-methoxy 

caffeine (5.2- 150), 8-azaguanine (3.4- 150), adenine (5o?.- 500). The muta

tion rates per hour per 108 bacteria and the concentrations used in milligrams 

per liter are indicated in the brackets. 

3. It was found that guanosine, adenosine, or inosine, Vl,ill completely 

counteract the mutagenic effect of theophylline. 

D. Plans for Next Year: 

It is proposed to put the main emphasis on the study of the relation-
• 

ship of mutagenic action, antimutagenic action, and chemical constitution. In 

addition, we plan to continue our study of the regulation of biosynthetic 

processes. 
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