
Contract No. AT-(40-1)-289 
Duke University 
Modification No. 13 

SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREELIZNT, entered i n t o  this 3r? day of I;ovei,.:x?r, 
1960 by and between the  UNITED STATES OF AI4ERICA (hereinafter cal led the  
ltGovernmentll), represented herein by the  UNITED STATES ATOMIC ENBRGY old- 
MISSION (hereinafter called the llCommissiontl), ard DUKE UNIKBSITy (hemin- 
a f t e r  cal led the "Contractorn) ; 

WITNESSETH THAT : \ 

WHEREAS, the  Government and t h e  Contractor entered in to  Contract No. 
AT-(LO-1)-289, dated June 15, 1949, providing f o r  performance of f i v e  
separate t ra ining o r  research projects; and 

WHERW, the contract has been amended heretofore by Modifications 
NOS. 1 - 121 and 

WHETWS, the Commission desires  t o  provide f o r  additional research 
as more par t icular ly  described i n  Supplement No. 13 t o  Appendix ''A1', t o  
obtain reports  thereon, and t o  e f fec t  cer ta in  other changes aa are here- 
i n a f t e r  more par t icular ly  described; and 

WHEREAS, t h i s  Supplemental Agreement i s  authorized by and executed 
under the  Atomic Energy Act of 1954; 

NOW, THEREFORE, t he  par t ies  hereto do mutually agree tha t  sa id  con- 
t r a c t  i s  hereby modified i n  the f o l l d n g  particulars,  but i n  no others: 

The f o l l o d n g  new section "9." is added t o  Article 111 1. 

119. The period during which the  work under this contract may 
be conducted i s  hereby extended t o  September 30, 1%lQ1' 

2. The following new subsection ~ ~ l . l o u  is added i n  Article 111: 

"1. In consideration of the performance of the  additional work 
described i n  Supplement No. 13 t o  Appendix Itan, and the Contractor's 
agreement t o  support that work i n  the estimated amount of Seventy-One 
Thousand, Six  Hundred forty-eight Dollars ($71,61r 8.OO), the Govern- 
ment w i l l  pay t o  the tiontractor Nineteen Thousand Dollars ($19,000.00) . I t  
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3. 
Appendix "B" : 

The fo l lowing  sentence  is added t o  subparagraph 3.a.(4) of 

"Access t o  c l a s s i f i e d  information o t h e r  than  R e s t r i c t e d  Data 
s h a l l  not  be g ran ted  un le s s  t h e  r e c i p i e n t  possesses  appropr i a t e  
s e c u r i t y  c l ea rance . "  

4. The fo l lowing  new paragraph "16."' is  added t o  Appendix "B": 

"16. Use of Concerns i n  Labor Surp lus  Areas 

I t  is  t h e  p o l i c y  of t h e  Government t o  p l a c e  supply 
c o n t r a c t s  wi th  s u p p l i e r s  who w i l l  perform such c o n t r a c t s  
s u b s t a n t i a l l y  i n  areas of c u r r e n t  labor  su rp lus  where t h i s  
can be done a t  p r i c e s  no h igher  t han  are ob ta inab le  elsewhere. 
The Cont rac tor  ag rees  t o  u s e  i t s  best e f f o r t s  t o  p l ace  i t s  
subcon t rac t s  i n  accordance w i t h  t h i s  po l i cy  t o  t h e  ex ten t  
c o n s i s t e n t  wi th  t h e  e f f i c i e n t  performance of t h i s  con t r ac t .  
I n  complying wi th  t h e  foregoing ,  t h e  Cont rac tor ,  i n  p l ac ing  
i ts  subcon t rac t s ,  s h a l l  observe t h e  fol lowing order  of 
preference :  

a. small  bus iness  concerns loca t ed  i n  l abor  su rp lus  
areas ; 

b. o t h e r  concerns loca t ed  i n  l abor  su rp lus  areas; 

c .  small bus iness  concerns no t  loca ted  i n  labor  su rp lus  
areas; and 

d. any o t h e r  concerns." 

5 .  The fo l lowing  new paragraph "17."' i s  added t o  Appendix "B": 

"17. Use of Small Business Concerns 

a. It is t h e  po l i cy  of t h e  Government as dec la red  by 
t h e  Congress t h a t  a f a i r  p ropor t ion  of t h e  purchases and con- 
t rac t s  f o r  s u p p l i e s  and s e r v i c e s  be procured from small business  
concerns. 

b. The Contrac tor  agrees  t o  accomplish t h e  maximum amount 
of subcon t rac t ing  t o  small bus iness  concerns t h a t  t h e  Contractor  
f i n d s  t o  be c o n s i s t e n t  w i th  t h e  e f f i c i e n t  performance of t h i s  
con t r ac t .  " 
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6. 

IN-YITYSSS 'REREOF, the  par t ies  hereto have executed t h i s  Supple- 

The Supp3.ement No. 1 3  attached hereto and made a par t  hereof 
is added t o  ADpendix "A" 

mental Agreement the day and year f i rs t  above written.' 

UNITED STATES OF AMERICA 

BY: UNITE9 STATES ATOMIC ENERGYAC0h!XISSION 

RESEARCH AND DEVELOPMENT W I  r)N 

(Contracting Officer) 

WITNESSES : . -  n i i b / 
DUKE UNIVERSITY 

> BY: 1,. 
G. C;. Henricksen 

TITLE: Business Manager & Comptroller 

-, 1 ,  ~ - /  
I - 1  , I * ,, ' ..,I 

Nary  U. Harris 
Durham, N .  C. 

(Address ) 

ACCEPTANCE BY SENIOR INVESTIGATOR 

I have read the foregoing Supplemental Agreement and the Supplement 
No. 1 3  attached hereto and made a part  hereof and agree t o  be bound by 
the provisions of t h i s  document. 

nior Investigator 
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APPENDIX ''Att 

SUPPLEUENT NO. 13 

T h i s  SUPPLEXENT NO. l.3 describes the research program and cost estimates 
agreed upon between the Commission and the Contractor. 

a. Scope and Plan of Approach: 

The Contractor will continue t h e  investigation of metabolic 
processes by the use of radioisotopes. These investigatians 
will include studies of (1) the  mechanism of action of the  
enzyme xanthine oxidase, (2) t he  mechanism of s u l f i t e  oxida- 
t ion  i n  the l iver ,  (3) pyridine nucleotide metabolism, 
(4) tr igonelline metabolism, and ( 5 )  the  metabolism of nitrogen 
compounds. 

2. BUDGET 

a. Outline of Cost Estimates: 

(1) Salaries and Wages: $48,870.00 
Dr. P u l i  P I-Iandl er (m of time) $ 8,500.00 
Research Associates 27,650.00 
Research Assistants 12,720.00 

(2) Equipment and Shop Timer 2,500.00 

(3 ) Equipment 2 S,LOO*00 

(4) Supplies: 7,000 . 00 
( 5 )  Indirect  Costs ( 55% af salaries and wages): 2 6,P 78.00 

T U N 4  # 9 0,648.00 

b. Items of property t o  be procured or manufactured b;s the  Contractor, 
o r  t o  be furnished by the Government, t i t l e  t o  which will vest  o r  
remain i n  the Government (see Article V)t None ' 

I O b 2 4 0 1  



Contract No. AT-(40=1)-289 
Duke Uniwrsi ty  
MadIfiC8tiOn NO. 12 

SUPPLEMENTAL A G R E m N T  

THIS SUPPIBAERTAL AOREEMENT, entered in to  t h i s  5 th  day of Movember , 
1959, by and between the UNITED STATES OF AMERICA ( h x n a f t e r  called the 
"GovernmentR), represented herein by the UNITED STATES ATOMIC ENERGY COMMISSION 
(hereinafter called the Tomnaission"), and lxlKE UWIVERSITP (hereinafter cal led 
the RContractora): 

WHEREAS, the Government and the Contractor entered into Contract Po. AT- 
(hO-1)-289, dated June 
training or reeearch projects; and 

1949, providing for performance of five separate 

WHEREAS, the contract has been mended heretofore by Modifications NO8. 
1 - 11; and 

WHEXEAS, the  Comission desires t o  vov ide  for additional research 88 more 
par t icu lar ly  dercribed i n  Supplemnt No. 12 t o  Appendix W A W p  t o  obtain report8 
thereon, and t o  effect cer ta in  other changes ad are hereinafter more part icular ly  
deacr ibed; and 

the Atomic Bnergy Act of 19%; 
WHEREAS, t h i s  Supplemental Agreement is authoriced by and executed d e r  

Nm, TREREFORE, the parties hereto do mutually agree tha t  said contract is 

1, 

hereby modified i n  the following particulars, but in no o t b r r :  

The following new section '80" is added t o  Article TI: 

"80 The period during which the wark under t h i s  Contract may be con- 
ducted I s  hereby extended to  September 30, 1960." 

2. The following new subsection "1. k." i8 added i n  Article 111: 

"k. I n  consideration of the perfmmnce of the additional work 
described i n  Supplement l o .  12 t o  Appendix 
t o  support tha t  work in the e s t i r r t ed  amount of Fif ty-f i ts  Thousand, Six 
Hundred Seventy-five Dollars ($%,6?S.O0), the Oomrnrsnt rill pay t o  tha 
Contractar Nineteen T h ~ ~ a n d ,  Rinety-elght Dollar8 ($19,098.00).~ 

and tb Contractor@s agreement 

30 In aubsections 2, a., 2. b o  and 2. c. of Article 111, delete the 
word8 voperly  cer t l f ied  rouchsr" and substitute therefor the words *proper 
voucher ,, @ 
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4. I n  subsection 2. d. of Article 111, delete the ward "termtt and substi- 
tu te  therefor the word b a r k " .  

so Subsections a ,  and b o  of section be, Examination of Records, of Article 
IV are  revised t o  read as  follows: 

The Contractor agrees tha t  the Comptroller General of the United 
States  or any of h i s  duly authorized representatives shall, un t i l  the expiration 
of three years  a f t e r  f i n a l  payment under t h i s  contract, have acceas t o  and the 
r igh t  t o  examine any d i rec t ly  pertinent books, doculllsnts, papers and recorda of 
the Contractor involving transactlons related t o  t h i s  conkact ,  

b. The Contractor further agrees t o  include in a l l  its rrubcontracts 
hereunder a provision t o  the effect that the 8ubconk~actas. agrees that the 
Comptroller General of the United Sta tes  or ray of his  duly authorized repre- 
sentatives sha l l ,  u n t i l  the expiration of tbree years a f t e r  f i n a l  p a m n t  under 
the subcontract, have access t o  and the r igh t  t o  examine any directly-pertinent 
books, documents, papera, and records of such subcontractor, hvolvlng trans- 
actions related t o  the subcontract. The term 'subcontract' as used i n  t h i s  
clauae excludes (1) purchase orders not exceeding $2500; (2) subcontract8 ah 
pnrchaae or&@ for public u t i l i t y  services a t  rates established for unlfar 
appl icabi l i ty  t o  ths general public; and (3)  subcontracts or purchaem orders fer 
general inventory i t e m s  not specif ical ly  ident i f iable  w i t h  the rerk wxbr thir 
contrac t ., 

6. Article  V is deleted i n  i ts  ent i re ty ,  and ths following new Article V 
is substi tuted therefar: 

"ARTICLE V - PROPERTI 

"In consideration of t h e  Contractorcs contribution t o  the research pro- 
3ect described i n  Appendix "A" of t h i s  contract, t i t l e  t o  a l l  material8, too ls ,  
machinery, epuipment and supplies acquired f+rm any eource, including the 
Government, or manufactured by the Contractor under t h i s  contract, shal l  vest 
i n  the Contractor, except tha t  t i t l e  t o  items of property described i n  section 
2, bo of Appendix @Am shall vest or remain i n  the Government. Additional item 
may be added t o  such section 2. be  i n  writing without the necessity fur a fakmal 
modification of the cont rac tan  

7. I n  Appendix fIB", paragraph 4. is revised t o  read a s  follarrs: 

a e  Except as othsrwbe provided In  t h i s  contract, any diapute con- 
cerning a question of f a c t  arising under t h i s  contract  which is not disposed of 
by agreement shall be decided by the Contracting Officer, who shall reduce h i s  
decision t o  writ ing and mail or otherwise furnish a copy thereof t o  the Contraeta-. 
The decision of the Contracting Officer sha l l  be final andconclusive unle8a9 
within 30 day8 From the date of receipt  of such copy, the Contractor mails cw 
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otherwise fu rn i shes  t o  the Contracting OffiCer a wr i t t en  appeal addressed t o  the 
Cammisaion. 
t i ve  for the determination of such appeals shall be f ina l  and conclusive unless 
determined by a court  of competent Jur isdict ion t o  have been fraudulent, or ca- 
pricious,  or arb i t ra ry ,  or so grossly erroneous as necessarily t o  imply bad 
f a i th ,  or not Bupportod by subs tan t ia l  evidence, I n  connection w i t h  any appeal 
proceeding under t h i s  clause,  the Contractar shall be afforded an opportunity 
t o  be heard and t o  offer  evidence i n  support of its appeal, 
sion of a dispute hereunder, the Contzactor shall proceed d i l i gen t ly  w i t h  the 
performance of t h e  contract  and i n  accordance with the Contracting Officer's 
doc is ion. 

The decision of the Commission or its duly authorized represent.- 

Pending f i n a l  deci- 

bo This ,Disputess clause doer not preclude consideration of 1- 
questions i n  connection w i t h  decisions provided for in paragraph go,  above; 
Provided, that nothing i n  t h i s  contract  shall be construed as making f i n a l  
the decision of any admfnistrative o f f i c i a l ,  representative,  or board on a 
question of 1m.R 

8. Tn Append- "EP, subparagraph 7. b. is revised to  read as fo l lar :  

"b. 
all subcontract8 hereunder 
-- raw mrt~rirls.~ 

The Contractor further agrees t o  i n se r t  the foregoing provision in 
except subcontracts far standard commercial supplies 

9. I n  Appendix lCBn, the second sentence of paragraph 11, Cownrnt Against 
, is revised t o  read as follorrs: i 

"For breach cr violat ion of t h i s  warranty the Government shall haw tho 
riRht t o  annul t h i s  contract  without l i a b i l i t y  or in its discret ion t o  deduct 
*om the contract  pr ice  or consideration, or otherwise recover, the f u l l  amount 
of such connuission, percentage , brokerage , cr contingent f e e o r  

loe-  The Supplement No, 1 2  attached hereto, and made a pkt hereof, is added 
t o  Appendix nh". 

I O b 2 4 0 4  
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IN WITNESS WHEREOF, the uarties hereto have executed th i s  Supplemental 
Agreement the day and year first above written. 

UNITED STATES OF AA4ERICA 

BY: UNITED STATES ATOYIC ENEROY CayYISSION 

WITNESSES: 

Ralph Earle, Jr. 
Durham, N, C. 

(Address) 

Durham, N. C. 
(Addre 88 ) 

ACCEPTANCE Bp SENIOR INVESTIGATOR 

DUKE UNIVERSI;Ty /7 

Hen icksen TITLE: k s k e s s  f; anager & Comptro l le r  

I have read the foregoing Supplemental Agreement and the SupRlelPent No. 12 t o  
Appendix "A* attached hereto and made a part hetreof and agree t o  b4 bound by ths 

O V i 8  i O M  
- 

of this document 



APPENDIX =Au 

SUPPLNEXT NO. 1 2  

This SUPPLEMENT NO. 1 2  describes the research program and cost  estimates agreed 
upon between the Commission and the Contractor. 

1. PROGRAM 

a. Scope and Plan of Approach: 

The Contractor w i l l  continue s tudies  of metabolism w i t h  use of 
radioisotopes t o  include: 

1, Mechanism of action of the emym xanthine oxidase, 
localization of important sulfhydryl groups, r e l a t ion  
t o  other components, and chemical characterization. 

2. Nature of the  sulfite-cytochrome C reductase including 
changes occurring i n  t h i s  system when subjected t o  
exposure t o  trypsin. 

3. Mechanism of s u l f i t e  oxidation i n  the l iver ,  par t icu lar ly  
the enzymatic basis for the s u l f i t e  oxidation i n  
mitochondria and the r o l e  of l ipoic  acid in the process. 

4. Properties of t h e  hypoxanthine dehydrogenase of liver, 
sens i t iv i ty  t o  sulfhydryl reagents, purification, and 
mechanism of action. 

5 .  Fatty Acid Hetrbolisr, Mechanism of conversion of long- 
chain f a t t y  acids, etc. 

6. Metabolisa of pyridine nucleotides, purification nrecbanism 
of action u t i l i z ing  Carbon-4 labeling, ens- isolation. 

(2) Equipment and mop Tinre: 1,500.00 

I O b 2 4 0 b  



(3  ) Equipment : 5,400 00 

6,900.00 (L) Supplies: 

( 5 )  Indirect  Costs ( 3 3 . d . d  of Salar ies  and Wages) 15,348*00 

T o t a l  $74,773.00 

b. Items of property t o  be procured or manufactured by the  Contractor, 
o r  t o  be furnished by the Government, t i t l e  t o  wtich w i l l  vest  o r  
remin in the Government (see Article  V): None 



Contract No. AT-(40-1)-289 
Duke University 
Modification No. 11 

SUPPLEhENTAL AGREEMENT 

THIS SUPPLEMENTAL AOREQdENT, entered into t h i s  29thday of Cctober 9 

1958, by and between the UNITED STATES OF AMERICA (hereinafter cal led t h e  
''Governmentn), represented herein by the UNITED STATES ATOMIC ENERGY COMYISSION 
(hereinafter cal led the "Commission"), and DUKE UNIVERSITY (hereinafter called 
the "Contractorn); 

WITNESSETH THAT? 

WHEREAS, the Government and the  Contractor entered in to  Contract No. AT- 
(40-1)-289, dated June 15, 1949, providing f o r  performance of f ive  separate 
t ra ining or research projects;  and 

WHEREAS, the contract  has been amended heretofore by Modifications Nos. 
1 - 10; and 

WHEREAS, the Commission desires  t o  provide f o r  additional research as more 
par t icu lar ly  described i n  Supplement No. 11 t o  Appendix "Am, t o  obtain reports 
thereon, and t o  e f fec t  cer ta in  other changes as are hereinafter more par t icular ly  
described; and 

WHEREAS, t h i s  Supplemental Agreement is authorized by and executed under the 
Atomic Energy Act of 19%; 

N d ,  THEREFORE, the  pa r t i e s  hereto do mutually agree tha t  said contract is 
hereby modified i n  the following part iculars ,  but i n  no others! 

1. The following new section "7." is added t o  Art ic le  11: 

"7. The period during which the work undq  t h i s  contract  may be conducted 
is hereby extended t o  September 30, 1959." 

2. The following new subsection "1. j." is  added i n  Article 111: 

n j .  In  consideration of t h e  performance of the additional work described 
in Supplement No. 11 t o  Appendix *A", and the Contractor's agreement t o  support 
t ha t  work i n  the  estimated amount of Fifty-six Thousand, S l x  Hundred Ninety-sir 
Dollars ($56,696.00), the  Government w i l l  pay t o  the Contractor Eighteen Thousand, 
Six Hundred Forty-three Dollars ($18,643.00) .* 

I O b 2 4 0 8  
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3. Subsection 2. a. of Article 111 is  revised t o  read as  follows: 

"a. On or before the date of commencement of 'the work on the project 
described i n  Appendix "A", the Government shall pay t o  the Contractor upon sub- 
mission by the contractor of a properly ce r t i f i ed  voucher, 45 per cent of the 
agreed consideration." 

4. The following new Supplement No. 11 is added t o  Appendix "A": 

nSUpPLEMENT NO. 11 

Vhis SUPPLEMENT NO. 11 describes the research program and cost  estimates agreed 
upon between the Commission and the Contractor. 

wa . saope and Plan of Approach: 

The Contractor w i l l  continue s tudies  re la ted  t o  problems of metabolism, 
u t i l i z ing  radioisotopes, t o  include (1) studies of the mechanism of 
enzyme action, on glutaminase and i t s  autocatalytic inact ivat ion in 
absence of anions and the  f a i l u r e  of azaserine t o  inh ib i t  exchange 
between subatrate glutamine and N15H3, and (2) on Xanthine oxidase with 
r e l a t ion  t o  fragmentation and r e l a t ion  to  molybdenum. Work rill also 
include studies of the  metabolic ro l e  of glutamine, s tudies  of sulfur 
metabolism with the a i d  of 535 a s  t racer  on the path of sulfite oxida- 
t ion,  cysteine oxidation, and the  path of su l fa te  f ixa t ion  i n  bacter ia  
and plants. 
pyridine nucleotides rill be made with assistance of Carbon-14 labeling . Studies of f a t t y  acid synthesis and the metabolism of 

R a  . Outline of Cost Estimatea: 

Salar ies  and Uages: 
Dr. Phil i p  Handler (50% of time) $ 7,250.00 
Research Associates 23,150.00 
Research Assistants, Technicians, 

and Laboratory Aide 13,700.00 
Equipment and Shop Time 1 , s00.00 

Equlpmentt 

#45,600.00 

5,400 . 00 
Supplies! 6,900.00 

Travel and Commmicat ion: 900.00 

Indirect  Costs (36.27% of s a l a r i e s  and raget?)r 16,539.00 

TOTAt $75,339 .a 
is recognized t h a t  the pro jec t  may receive additional 

support as  described i n  the Contractor's proposal. 

f O b 2 4 U Q  
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wb. Items of property t o  be procured or manufactured by the Contractor, t i t l e  
t o  rhlch w i l l  vest in the Government (aec Article V); None.* 

IN m, the parties hereto ham executed thi8 Supplemental 
Agreement the day and year f l r e t  above written. 

UNITED STATES OF AMERICA 

T Z W I S S I O N  

~ R E R M A N  M. ROTH 
D I R E C T O R  
P e  .L : L I _  I-.   YO DEVELOPMENT D I V I S I O N  

(Contracting Officer) 

/&Le YA+ffLL 
G a i l  P. i-iudis 

Duke  Univers i ty  
(Addreas) 

ACCEPTANCE BY SBNIOR INVESTIGATOR 
. .  

I have read the foregoing SupplepPental Agreenunt and agree t o  be bound by the 
provisions of th is  document. 

I O b 2 4 1 0  



Contract No. AT-( 40-1)-289 
Duke University 
Modification No. 10 

SUPPLEMENTAL ACREEadENT 

THIS SUPPLEMENTAL AGREmNT,  entered i n t o  this 2- day of :pgy&er , 
1957, effect ive as of October 1, 1957, by and between the UNITED a? 
AMERICA thereinaf ter  cal led the "Governmenttt) , represented herein by the 
UNITED STATES ATOMIC ENERGY CcpdMISSIaJ (hereinafter called the  wCopIpIssionlt) , 
and DUKE UNIVERSITY (hereinafter cal led the "Contractorn); 

WI?NESSETH THAT: 

UHEREAS, the Government and the Contractor entered in to  Contract No. 
AT-( 40-1)-289, dated June 15, 1949, providing fo r  performance of f ive  
separate training o r  research projects;  and 

WHEREAS, the contract has been amended heretofore by Modifications 
Nos. 1 - 9 ;  and 

WHIDEAS, the Commission desires t o  provide f o r  additional research a s  more 
par t icu lar ly  described i n  Supplement No. 10 t o  Appendix "Aft, t o  obtain reports  
thereon, and to  e f fec t  cer ta in  other changes as are hereinaf ter  more particularly '  
described; and 

WHEREAS, t h i s  Supplemental Agreement is 'authorhed by and executed under 
the Atanic Energy Act of 19%; 

Nm, THEREFORE, the par t ies  hereto do mutually agree t h a t  said contract  
is hereby modified i n  the following par t iculars ,  but i n  no othersr 

1. The following new Section rg.lt is  added t o  Article I; 

* t tSo me Contractor s h a l l  commence the work as  soon as feasible,  
prosecute it with due diligence and submit the reports re- 
quired hereunder as ear ly  as practicable, and not l a t e r  than 
the dates specified i n  Appendix IC' ."  

2. The heading of Article I1 is changed from aF CONTRACTtt t o  
YSCHEDULEF, and the folluwing new Section ~ 6 . t ~  is added t o  Article 11: 

"6. The period during which the work under t h i s  contract may be 
conducted is  hereby extended t o  September 30, 1958." 

3,, The following new subsection "1. iof1 is added i n  Article 111s 

"io In consideration of the performance of the additional work 
described i n  Supplement No. 10 t o  Appendix * A t ,  and the 
Contractor's agreement t o  support t h a t  work i n  the estimated 
amount of Fifty-seven Thousand, Seven Hundred Eighty-six 
Dollars ($57,786.00), the Government w i l l  pay t o  the Contrac- 
t o r  Seventeen Thowand, Four Hundred Fifty-eix Dollars ($17,4s6.00) .It 



Lo Subsection 2. a. of Article 111 is  revised to  read as  fol lowss 

:lao On or before the date of commencement of t he  work on the 
project described i n  Appendix , A I ,  the Government s h a l l  pay 
to  t h e  Contractor upon submission by the Contractor of a 
properly ce r t i f i ed  voucher, ks per cent of the agreed con- 
sideration; provided, hanever, that t h i s  payment shal l  be 
reduced by the amount of the  balance, if any, agreed to  be 
remaining unexpended from the previous work under t h i s  
contract." 

5. In  subsection 2. C. of Article 111, the  word l%erml' i s  deleted 
and the word "work' is  substi tuted therefor. 

60 Section 3. of Art ic le  I11 i s  revised t o  read as follows: 

113. Contract Renewal 

When renewal of the  contract is desired, the  Contractor 
shal l  submit to  the Commission's Oak Ridge Operations Office a 
renewal proposal as outlined i n  Appendix 'C' attached hereto. 
The Contractor and the Commission shall then negotiate as t o  
the amounts each w i l l  contribute f o r  the additional research 
a c t i v i t i e s  t o  be conducted, taking into consikhration the 
actual  costs  incurred f o r  the curmnt  work i n  comparison 
wi th  the  cos t  estimates i n  the contract, and, upon agreement, 
shal l  execute a formal modification of the contract." 

7. The following new ffSUPPLEYENT NO, 1011 i s  added i n  Appendix "A": 

lfSUPPLEyENT NO. 10 

ff'his SUPPLEXBNT NO. 10 describes the research program and cos t  estimates 
agreed upon between the  Commission and the Contractor. 

"lo PROGRAM 

'fa. Scope and Plan of Approach: 

The Contractor will continue work u t i l i z i n g  radioisotopes i n  
s tud ies  of metabolism i n  laboratory animals, principally u t i l i z ing  
r a t s ,  t o  determine (1) ,mechahisms of enzgnne action including 
glutaminase, xanthing oxidase, and the  processes of oxidative 
phosphorylation, ( 2 )  the metabolic ro l e  of glutamine, ( 3 )  problems 
associated with sulfur  metabolism, ( b )  fatty acid synthesis, (5) 
act ion af the parathyroid hormone, and ( 6 )  various aspects of the 
metabolism of pyridine nucleotides. Uti l izat ion w i l l  be made of 

i O b 2 4 1 2  



- 3 -  

radioactive Phosphorus-32 and Sulfur-35 i n  these studies 
Investigation of metabolic pathways nil1 be emphasized, 
including s tages  and by-products, and influence of hormonal 
and vitamin control. 

Outline of Cost Estimates2 

(1) Sa lar ies  and Wages: 

Dr. Paul Handler (50% of time) $ 7,000 

Research Associates 109Q7s 

Research Assistants, Wchnician 
and Laboratory Aide 30,200 

(2) Equipment ,and Shop Time: 

(3) Supplies: 

(L) Travel and Communications: 

3,000.00 

6,400 . 00 
900.00 

( 5 )  Indir'ect Costs (37.378 of Salar ies  
and Wages): 17,667: .OO 

+ I t  is  recognized t h a t  additional support may be received from 
other sources . 

"bo Items of property t o  be procured or manufactured by the  Contractor, 
t i t l e  t o  which w i l l  ves t  i n  the Government (see Article V ) r  Nonee" 

80 Paragraph 2. Publications of Appendix W B w  is  revised to read as 
f o l l m s  t 

2. Pub1 i c a t  i ons 

"It is intended tha t  the Contractor s h a l l  have f u l l  freedom 
of publication of the results of the research under th i s  
contract and the Contractor is  urged t o  disseminate the 
results of the work through customary sc i en t i f i c  publication 
channels, except t ha t  ' r es t r ic ted  data '  ad  defined i n  the 
Atomic Energy Act of 19sh sha l l  be governed by the provisions 
of Paragraph 3. of t h i s  Appendix Bt . 
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tlHowever, i n  order t o  insure that  the puhlic disclosure 
of such r e su l t s  w i l l  not adversely a f fec t  the patent 
in te res t s  of t he  Government provided i n  Paragraph 1. of 
this Appendix I B t  e n t i t l e d  !Patentst approval for  such 
release s h a l l  be secured from the C d s s i o n  pr ior  t o  
any such publication. 

" A l l  publications sha l l '  include a reference t h a t  the 
results were developed under a Commission sponsored 
pro j ect . 1' 

9. 

I N  WI'ITJESS WHEtEOF, the pa r t i e s  he re to  have executed t h i s  Supplemental 

Appendix YY is deleted i n  i ts  ent i re ty ,  and the new Appendix V" 
attached hereto and made a par t  hereof is subst i tuted therefor. 

Agreement the day and year first above written. 

UNI TED STATES OF AMERICA 

BY: UNITED STATES ATOMIC EWBGY COMMISSION 

DUKE UNIVERSITY 

A. S. Brower Durham, North Carolina TITLES 
(Address ) 

P a t r i c i a  S i l v e r  
Durham, North Carolina 

(Address ) 

ACCEPTANCE BY SENIOR INVESTIGATOR 

I have read the foregofng Supplemental Agreement and the Appendix "C" 
attached hereto and made a p a r t  hereof and agree t o  be bound 
of t h i s  document. 

t he  provisions 
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APPENDIX "Cfl 

IWORTS AND PROPOSALS 
(FOR DIRECT AEX RESEARCH CONTRACTS) 

Date Due Copies - 
1. Progress Report JUL 1 Six 

2, Renewal Proposal 

3. 200-word summary of purpose Within 30 days a f t e r  OCT 1 
and scope with submittal date 
indicated thereon 

Ir. Complete Sc ien t i f ic  Report 

5. Radioisotopes Purchase 
Report 

On contract  expiration o r  
termination 

With renewal proposal i f  
proposal i s  submitted, 
otherwise on contract  expiration or  
termination 

Six 

Three 

Six 

Three 

6. Brief reports  or  manuscripts 
may be submitted as desired by 
Senior Investigator 

NOTES : 

A l l  of the above should be addressed to: 

Research and Development Division 
Oak Ridge Operations Office 
U. S. Atomic Ens rgy  Commission 
Post Office Box E 
Oak Ridge, Tennessee 

The progress =port should br ie f ly  describe the scope of  investigations undertaken 
and the s ign i f icant  resu l t s  obtained. It should also explain any signif icant  d i f -  
ferences between the actual level of ac t iv i ty  (expressed i n  the various categories 
of man-mPnths, f a c i l i t i e s  procured, t rave l  performed, etc.)  and that contemplated 
i n  the contract. Technical wports  and a r t i c l e s  prepared f o r  publication should 
be l i s t e d  with bibliagraphic references. 
should be appended and material contained there in  need not be duplicated i n  the 

Reprints or preprints of a l l  such material  

report  . 
Remwal proposals, if any, should accompargr the progress report  and should contain 
the type of information outlined below unless the information i s  already contained 
i n  ea r l i e r  proposals or i n  the a c c a n p ~ n g  progress report. 
change i n  program o r  scope for the additionalmrk should be c lear ly  explained and 
the cost  estimated should be based upon past  experience. 

Any contemplated 
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1. Title of the project,  

2. 

3. Sc ien t i f ic  background including l i t e r a tu re  relevant t o  the proposal, the 

The in s t i t u t ion  and department i n  which the work w i l l  be dons. 

significance, and the motivation. 
work already i n  progress the extent of present support should be s ta ted 
identifying amounts received from federal  agencies . 

If the proposal is  f o r  continuation of 

bo Scient i f ic  scope of the proposed research, its objectives, i t s  re la t ion  t o  
present knowledge and t o  comparable work i n  progress elsewhere, and a plan 
of accomplishments f o r  the work. 

5. Scient i f ic  Personnel, G i v e  the name, highest academic degree, posit ion i n  
the ins t i tu t ion ,  s c i e n t i f i c  experience, publications and accomplishments of 
the  Senior Investigator (the individual who w i l l  ac t ive ly  direct the  research 
program) and of each regular staff sc i en t i s t  who it is  p q o s e d '  w i l l  engage 
i n  the work. 
devoted t o  t h e  project.  
project  should be so designated, and professional records given i f  possible, 

Indicate the approximate f rac t ion  of the time of each to  be 
Scient i f ic  personnel t o  be newly employed for the 

6. Other Personnel, The number of persons of each sub-professional grade and 
the f rac t ion  of the time of each to  be devoted t o  the project should be 
l is ted.  
tbesis i s  t o  be re la ted  t o  the project. 

Graduate student employees should be ident i f ied a s  such if t h e i r  

7. Other Financial Assistance, 
‘involving the same personnel or f a c i l i t i e s  i s  t o  be proposed to, or received 
from other federa l  or non-university sources the extent of t h a t  assistance 
should be c lear ly  s ta ted,  and the interplay of the  arrangements should be 
f u l l y  explained. 

I f  assistance f o r  t h i s  or other ac t iv i t i e s  

8. Haterials, Equipment and Facil t ies.  
work and j u s t i f y  the  need f o r  major items t o  be procured. 

List those already available f o r  the 

9 .  Travel and Other I t e m s ,  Explain the purpose of the proposed travel,  and of 
any other major i t e m s  i n  the budget, 
funds fo r  attendance a t  regular sc i en t i f i c  meetings should conform with the 
policy of the in s t i t u t ion  i n  the use of i t s  own funds f o r  these purposes. 

Travel r a t e s  and the we of contract 

10, Budget. 
the  project., It should includer a l ist  of the individual sa la r ies  a t -  
t r ibutable  t o  the  project,  supplies and services, equipaent (defined as  
things individually costing more than $500ahich w i l l  m t a i n  the i r  u t i l i t y  
f o r  mom than a year), travel,  communication and publication, and the 
indizwct costs  allocable t o  the project. T b  basis  for computing the 
ind i rec t  costs  should be br ie f ly  explained. The budget should not include 
the stipend of fellows. 
i n  accord with the established pol ic ies  of the i m t l t u t i o n ,  or, i f  not, an 
explanation should be aubmitted. 

This should l i s t  i n  d e t a i l  a l l  item of cost necessary to  carry 

A l l  sa la r ies  chargeable t o t h e  project should be 
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ll. Amount Requested. A statement of the par t  of the t o t a l  amount l i s t e d  i n  

the budget which the i n s t i t u t i o n  is prepared t o  bear, and the  amounts 
requested from the AEC9 and a statement of any other sponsors of the 
project w i t h  the amounts contributed by each. The proposal should be 
signed by the  Senior Invest igator  and endorsed by a responsible adminis- 
t r a t ive  of f icer  of the in s t i t u t ion .  

12,  Statement of Current Expenditures. A current statement of i t s  expenditures 
f o r  the project, and amestimate of expenses t o  be incurred. 

13. Residual Funds. Any difference i n  the scope of the work from t h a t  contemplated 
i n  the contract, a s  brought out i n  the report, may be ref lected i n  the amount 
Pequested. 
funds. 
for use of res idual  funds. 

If no new funds are required the contract may be renewed without 
A proposal f o r  such renewal should s t a t e  the scope of the work proposed 

The radioisotopes purchase repor t  sha l l  l i s t  a l l  radioisotopes included i n  the 
budget a t  the regular price established by the Commission, but which a re  purchased, 
o r  w i l l  be purchased under the current budget, a t  a price less than the  established 
pr ice  by u t i l i z ing  the  discount authorized by an AEC Discount Cer t i f ica te  issued t o  
the Contractor. For e a c h a c h  purchase, t h e  report shall s t a t e  t h e  price as estab- 
l ished by the Commission, the pr ice  paid or t o  be paid using the discount, and the 
savings realized or t o  be real ized.  
expirat ion s h a l l  cover a l l  such purchases actually made and not previously reported. 

The report  due on contract  termination o r  



UNITED STATES 

ATOMIC ENERGY COMMISSION 

Letter Supplement t o  
Contract No. AT-( 40-1) -289 
September 13, l?% 

W e  University 
Durham 
North Carolina 

Attention8 W. A. S. Brower 
Business W a g e r  and Treasurer 

Oentlemen 8 

Refemnce is made to  Hodification No. 9 of your Contract No. 

Pursuant t o  Paragraph l3. of raid nodification, you are hereby 
notified that your contract is  extended through September 30, 
1957, a 4  that the modifications pruvided for in aaid Paragraph 
13. are effectire a s  of October 1, 1956. 

AT-( 40-1)-289 

PlearJe aoknmledge receipt of t h i s  notice i n  the space provided 
below and ret- the original t o  this of f ice .  

Very truly yours, 

THE UNITFZl STATES OF AMERICA 

B r r  
Contracting Officer 

RECEIVED8 

Duke University 

T I T ~ E ~  Business Manager and Treasurer 

mm8 September 19, 1956 

I O b 2 4 1 8  



Contract No. &-( 4&l)-28S 
Duke UrrLvemity 
Modification No. 9 

SUPPLPJCENTAL ACIREEMEN!C 

THIS SUPPLEMENTAL AGREEMENT, entered into this 
'C 

O f  
by and between the UNITED STATE3 OF AMERICA ( h e r e i s  called 
represented herein by the uK17pED STA!IBS ATCUIC ENp;RcX COMMISSION (hereinafter called 
the aCcmnbaiona) and DUKE UNIVWSITP (herefnafter sed' the "Cartractor*); 

WITNBSETH THATo 

WHEEZEIS, the %mrament and the Contractorientered into Cantract No, AT-(4&1)- 
289,) dated June 15, 1949, prmlding far performance of fivb separate tralning or 
ntqearch proj'bat8; and 

and 
UHEREAB, the Oontract has been amsnded heretofom LIodificationa Nos.  1 - 8; 

-, tbe m i e s  hereto desim t o  &end the term of the can t rod  in order t o  
continue tb research ac t iv i t ies  prevlowly undertakes, aa such extended program l a  
described in Supplement No. 8 t o  Apperadiz "Au, gad t o  affect certcrin other changes 
ss are hereinaf"ter more particularly described; and 

WHIREIS, t h i s  Supplemental Agreement is autharised by and -cutad under the 
A t d c  Snergy Act  of 19%; 

NOW, lXlREFQZE, the parties hereto 'do mutually agree that said contract is hereby 

1. 

m o d i f ' h d  in the following particulars, but in no others: 

The following nenr arectim nb.* is added to Artlcls I I t  

%. The eighth period of performnee for the researeh p h j e &  c m m d  by 
t h i s  emtract  will commence on July 1, 19%, and will end m September 30, 1956.. 

2. a. The follorring new aubsection "1, go" is added i n  k t i c l e  III; 

"go In consideratfon of the prfonnanoe cb the research activltlerr desctribed 
in Supplement No, 8 t o  Appendix HA", and the Contractor's agxwment t o  mpport that 
work i n  the e s w a t e d  wunt of Eleven Thousand, Trio Hundred Ninety-three Dollars 
($ll,293e00), the Government rill pay t o  the Cantractor f o r  the 
performanae the emm qf Three Thousand, Two Hundred Fifty Dollars 

b. Section 2. of Article 111 sball not be i n  e f fec t  daring the eighth period 
of performanee, but  shall be in effbct theresftar in t he  event this contract is  renewed 
Daring the  elghth period of performance only, the follonlng section 2, of Art ic le  III 
ehall be In effectu 

ea. On or before the date of commencement of the w w k  on the projeot 
described i n  Appendix RAU, tb Chcam.ment rhall pay to tbe  Contractor upan sub~d~~elon 
by the Corrtrsctar of a properly certified voucher, the 
homver, t ha t  this payment shall be redaoed by the ~moun of tho balance, if anys 
agreed t o  be remaining unexpeded frolll the previous period of perform an^^.@ 

od consideration; prcrrrided, T 
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3. ltARTICLE VI - PURCHASE OF RADIOISOTOPESll is  deleted in i ts  
en t i r e ty  and the  following new Article "VI" is inserted in l i e u  thereof: 

"ARTIaE VI - PROUJRBIENT OF MATERIAL AND SWVICES FRCYL 
COMMISSION FACILITIES; COMPLIANCE WITH COHMISSION REW- 

"The Contractor s h a l l  cauply with a l l  licensing and other 
requirenmts of the Commission w i t h  respect t o  possession and uae of by- 
product material, murce material, and special  nuclear material (as 
these terms are defined i n  t h e  Atomic Ehergy Act of 1954), and may pur- 
chase or-acquire such materials, i r rad ia t ion  services, other redioactive 
material, cyclotron time, etc.  from the Conmission or Codssicm fac i l l -  
t i e s  i n  accordance with applicable procedures . It 

4. 
Article VI :  

The following new Article V I - A n  is  added immediately following 

"ARTICLE VI-A - PURCHASE CF RADIOISTOPES WDER AN ABC 

"If aw radioisotopes are budgeted in  t he  outline of cos t  
estinrsteq at  the  fbl1 amount of t h e  price as established by the ~ s s i o n ,  
but are purchesed a t  less than such established prices-under an AEC 
Mscount Certificate issued t o  t h e  Contractor (See: Ti t le  10 C.P.R., Part 
373, them difference between t h e  established price and tb price 80 
paid shall be paid by the  Contractor t o  t h e  Government o r  otherwise credited 
t o  the  Guvernment's account as the  Contracting Officer may di rec t  o r  approve. 
The reqiremd f o r  a report t o  be sutrmitted t o  the Caomission indicating 
t h e  purchases under the discount program is  outlined i n  Appendix nCn.R 

5 .  Ln subsections a. and b. of section 1. Patents of Appendix "BW, 
t h e  mrds "in the course of  aq= of the work under this contract" are de- 
le ted,  and t h e  words "in t h e  course of, i n  connection with, or under the  
t e r m  of t h i s  contract" are inaerted i n  l i e u  thereof i n  both subsections. 

6 .  In Appendix "Bn, section 7. Nondiscrimination-in Em~loymmt is 
deleted in Its en t i r e ty  and the following new section "7.It i s  inserted 
in l ieu thereof: 
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'7. &pu scriadna t ion  in Budoyment 

"a. In connection with the performmce of WAC under this 
contract, the  Contractor agrees not t o  discr-te against 
any emloyet or applicant f o r  employment because of race, 
rellgiaar, color or national origin, 
vlrian sha l l  inclade but not be liaPited t o ,  the fol l - t  
employment, upgrading, damtion, or t ransfer ;  recruitment 
or ncruitaart advertising, -off or torrainrtioa; rater 
of p q  or other f o m  of compsn8at~on; and 80lOctian for 
trdnlng, including apprenticeship. 
t o  post heredtor in conspicuous places, available for  
employee8 and applicants for  emplaymmt, notices t o  be 
protrided 
p r O v h i O n 8  of t h e  nondiacrhinf~tion clause. 

The aforesaid pro- 

The Cwrtractor a p o o  

t h e  Contracting Officer se t t ing  forth the  

%. The CCdractor further a p e 8  t o  insert t h e  foregoing pro- 
v%sioa in all subcontract8 hereunder, except (i) subcoatracts 
for stendud camercial  supplies or raw materiala, (U) mb- 
contracts t o  be perfonned outside the  United States whom 
no recruitment of workers Within t h e  limits of the W e d  
Stater I s  involved, (iii) purchaee orders on pocket-sI%o 
forme 8-r t o  U. S. Standard From 44, and (iv) rubcan- 
tracts t o  meet other special requirements or emergmdea, 
i f  mconrwnded by the  Camittee ~1 Gwememt Contract#, 
In the cam of purchase orders hersunder which do not ex- 
ceed $5,000, t h e  last sentence of pragraph a. above PUQ 
be cnitted." 

"15. Act 

"In t&e event this contract provides for the acquisition of 
4rt ide8,  materials, or 8upplies by the Govemmsnt, tho f o b  
1- pvlsion shall apply uLth respect t o  auch i t - 8  ?ha 
Cantractor agrees tha t  t he re  w i l l  be delivered under thin 
oontract only such unmanufactured a r t i c l e s ,  matarlala and 
rupplin (which term *art ic les ,  materia3.s ~ r d  auppUad irr 
horninafter referred t o  In this clause ar 'supplhs') 88 h.r, 
bur  8Imd or produced in the  United States, aad only ruch 
~ m f a c t u r e d  rupplies ab have been manufac.tund bl tho 
wad Stat68 rubs tan t id ly  a l l  fnua 8uppli.a mined, ma, 
or  mmahctwed, 40 tho cam may be, in  the United Sk-80 

toragow p o v i o i a u  s h a l l  nat a- (i) rbtb r a s p c t  

t O b 2 4 2  I 



t o  supplies exsmpted by the  Conmission from t h e  applica- 
t i o n  of the Buy American Act (W U.S.C. l o a d ) ,  (ii) with 
respect t o  supplies f o r  use outside t h e  United States, o r  
( i i i )  with respect t o  the  supplies t o  be delivered under 
t h i s  contract which a re  of a c lass  or kind determined by 
the Commission not t o  be mined, produced, or manufactured, 
as the case may be, i n  the United States  i n  s u f f i c i m t  
and reasonably available comnercial quant i t ies  and of a 
sat isfactory qu83.ityp or  (iv) w i t h  respect t o  such supplies, 
from which t h e  supplies t o  be delivered under t h i s  contract 
a re  manufactured, as  are o f a  c lass  or kind determined br  
the Commission not t o  be mined, produced, o r  manufactured, 
as the  case may be, in the United S ta tes  i n  suff ic ient  and 
reasonably available commercial quant i t ies  and of a satis- 
factory quality, provided t h a t  t h i s  exception ( iv )  sha l l  not 
permit delivery of supplies manufactured outside the United 
States  i f  such supplies a re  manufactured i n  t h e  United 
S ta tes  i n  suf f ic ien t  and reasonably available conxnercial 
quantit ies and of a sat isfactory qual i tyOtt  

- \  

8.  In the l ist  of reports on the first page of Appendix $ICn, the  des- 
ignation n5 .n  is  revised t o  read "6.", and the following new report  is pro- 
vided for as " S o n  of the l i s t :  

"Radioisotope Purchase Report With renewal proposal i f  !hreen 
proposal i s  sutxnitted, other- 
wise on contract telminaticm 

9 .  In  Appendix "C", t he  f a o w i n g  new pragraph is added inmediately 
following t h e  provision on page 3 ent i t l ed  1113. Residual fundson : 

"The radioisotopes purchase report s h a l l  l ist  all radioisotopes 
included i n  the budget f o r  the current period at the regular 
price established by the Commissim, but which a re  purchased, 
or w i l l  be purchased during the current period, a t  a price le8s 
than t he  established price by u t i l i d n g  t h e  discount authorized 
by an AEC Mscount Certif icate issued t o  t h e  Contractor. For 
each such purchase, the  report shall s t a t e  the price a8 e8tab- 
liehed by the Commission, the price paid o r  t o  be paid us- 
the discount, and the savings real ized or t o  be realioed. The 
report due on contract termination s h a l l  cover a l l  such plr- 
chases actually made during t h e  f i n a l  period." 

10.' In Appendix Wn, delete  t he  word8 "Research md h d i d n e  Divisiaa", 
UlLd Wert the wards "ReaeU"Ch ud Developsnt Mvi8ian" in lieu t henof .  



ll, The following new  SUPPLEMENT NO. 8" is  added to Appendix "A,*: 

"SUP-T NO. 8 

"July 1, 1956 - September 309 1956 

"This SUPPLEMENT NO,, 8 describes the research progrm and aaet estimates agreed upon 
betueen the Conmission and ths Contractor for  the eighth period of performance, 

'C1. PROGRAM 

"ae Scopb and Plan of Approach: 

The Contractur shal l  continue tihe foUOniag SkxdieS: 

(1) Mechanism of enzyme action. 

(2) Role of lactate in'aaroblc metabolism, 

(3) Metabolic role of glutamine. 

(4) 

( 5 )  )ispoets of mzlfur metabolism. 

The r o b  of phosphate activated glutaminase of Hdney. 

(a) me role of byposanthine in biological bddatians. 

(b) Possible role of thiosulfonate in mlfata eaterficetim 
en7iymaticU'y. 

(c) Pat- of 3% reduction and fixation in  plants and bacteria. 

(a) hemist+ of sulfite transformations induced by urnthine oxidase 

(e) Mechanism of action of the a-hydroxpulfonic desmolase which I s  80 
widely dietributedt in the plant and antmal world. 

I 

a d  ghltSthiOnS, 

( 6 )  h V i o n s  studies, directed at purlficatim of the paratmoid hormone w l l  
be remumdo 

"2. BuDm 
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(BuDcrET continued) 

(3)  Supplies t 1,200. a3 

(4) Travel and Communication: 

"bo Items of  property t o  be procured o r  manufactured by the Contractor during 
this period, t i t l e  t o  wbich ell vest in the Gemrnment (see Article V): 
Nme. = 

12, In Appendix nC., delet@ the date RApril 1" uhexwvsr it appears, and S u b t i t u f a  
the date "July 1" in lieu thereof in each instance, 

13. Upon m i t t a n  notice the Contracting Officsr before September 30r 1956, 
I this contract sha l l  be autanrritically renewed and modified in the follcnring porticulsre, 
bat in xa otherss 

a. The following n m  section 

"5. 

nil1 be added in M i c l e  11: 

The nlnth period of performance for the resear& projeat c m r e d  by thi8 
oontraet shall commence on October 1, 1956, and will end 001 September 30, 1957.m 

%. In conaideratian of the performame of the resem+ch ac t iv i t i e s  desorlbsd 
in SUP-T NO. 9 t o  Appendir "A", and the Contractor'r agremnt t o  support that  
work in the estimated amount of Forty-five Thoasad, Seven~-thme Dollam ($hs,073.00) 
the h m w n t ,  rill pay t o  the Contractor for the rrinth period of performance the IM 
of Thirteen l'hou~and Dollars ($l3,000.00). Notwlthstanding ar@hisg e lse  i n  t h i s  
contract, any balance remaining tmexpendad fmm the eighth period crf perfornurncs shall 
be carried forward and comicbred as an unexpended balance f o r  the nlnth period of 
perf onaance." 

C. The following m 1t-T NO, 9" w5ll be added to Appendix "An; 

Wctober 1, is6 - September 30, 1957 

%is SupPLEyBNT NO. 9 descr ihs  the resemh p r o m  and oost ertimates agreed upon 
betmen the C d s s i m  and the Cantractor far the ninth period of performance. 

"am Scope and Plan of Approach; 

The Contractor shall eontirme the research progrspn a t l i n e d  in S0Pm;LIDIBHf 
NO. 8, 

J o b 2 4 2 4  



- 7 -  

= 2. BuIxlFp 

"a. Outline of C a t  Estimates fur the Ninth Period; 

1,600.00 

( 5 )  Indireat Coets (38.03 of Salaries and Vagea): 4,2370OO 

"b. Item of praperty to be procured or manufactured Qy the Contimator darfng 
thia period, t it le t o  which uiU mat in the Govermwnt (rea Article V ) t  
Holm.' 

IN W I B  UHERBJF, the pSrti08 hereto ban exmcuted t h b  Supplemental &resalbnt 
the day aad year firut above written, 

G, C. Henricksen 

CON4RICTdg : Duke  Universi ty  

mt 

TI=: Eusiness M w e r  and We- r 
A. S:Erower 

Durham, North C a r o l i n a  
(AMreir) 

ACCIPTANCS BI sWIQ3 

I ham mad the foregoing Supplmmntrl --at ami agree t o  bo bound bY tho 
proviaiom of tbis document. 



Contract No. AT-(lcoll)-289 
Duke University I 

Modification No. 8 

SUPPLEMUTAL AGIiEEWENT 
d 

THIS SUPPLEWNTAL AGREZMENT, entered into this,& day of ' . 'c.&GtJ/ , 
1955, effective as of July 1, 1955, by and between the UNITED STAm OF UBEUCA 
(hereinafter called the nGmernwntw), represented herein by the UNITED STATES 
ATOMIC ENERGY COMUSSION (hereinafter called the aCammiseion~), and DUI(B UNIVERSITY 
(hereinafter called the "Contractorn) ; 

WITlJgSSETH THAT8 

WHEREAS, the Government and the Contractor entered into Contract No. AT-(&l)- 
289, dated June 15, 1949, providing for  the performance by the Contractor of f ive 
separate training or research projects; and 

WHEREAS, the contract has been amended heretofore by Modifications #os. 1-7; 
and 

WIIEREIS, the parties hereto desire t o  extend the term of the contract in 
order t o  continue the research a c t i v l t b 8  previously undertaken, a8 such extended 
program is described i n  Supplemnt no. 7 t o  A p p d k  "An, and t o  revise the form 
of the contract and appendices; and 

w, this Suppbnentd Agreement is authorised ky and executed under the 

NW, -RE, the parties hereto do mutually agree tha t  as of July 1, 1955, 

Atomic Energ Act of 1954; 

Contract 80. AT-(40-1)-289 is amended t o  read (with Appendices 
attached) as folloua: 

nBr, and WCn 

1. 'The C d s s i o n ,  i n  furtherance of i t a  policy of assiet iag and fostering 
private research, desires t o  support the Contractor's fundamental research i n  the 
f i e l d  of atomic energy. 

2. The work shal l  consist of performance of a research project involving 
letabokic studies w i t h  tracer teohniques. 
the agreed upon program and budget for the project are dercribed in Appendix "An, 
which is hereby made a par t  of this contract. The Contractor shall be guided by, 
b u t  not bound t o  conform to, the de ta i l s  of the budget described i n  Appendix N A N .  

The plan of approach t o  the problem and 

3. The Contractor shall furnish a l l  8ervice8, facilities, equipent,  supplies 
and materials (except such wrvices, equipaent, supplies and materials as the 
Government has agreed t o  furnish herein) required for the performance of the re- 
search program described i n  Section 2. above. 

I O b 2 4 2 b  
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4 .  The work w i l l  be carried out by the Contractor under the direction of' 
Dr. Phi l ip  Handler a s  Senior Investigator. 

gRTICLE 11 - TERM 0 F C O N T W  

30 The seventh period of performance fo r  the research project covered 
by t h i s  contract  w i l l  commence on July 1, 1955, and W i l l  end on June 30, 1956. 
It i e  recognized tha t  completion of the research work under this contract may 
involve a period of several years and t h a t  the term of this contract may be 
extended by mutual agreement. 

1. Consideration 
f .  In consideration of the  performance of the research a c t i v i t i e s  

described in  Supplement Bo. 7 t o  Appendix "An, and the Contractor's agreement 
t o  support that work i n  the estimated amount of Forty Thousand, Seven Hundred 
Forty-Three Dollars ($40,743.00), the Government w i l l  pay t o  the Contractor f o r  
the  seventh period of performance the  s u ~ l  of Fourteen Thousand Dollars ($~,ocrO.OO). 

a0 On or before the date of commencement of the work on the project 
described i n  Appendix "A", the Government shall pay to  tpe Contractor upon sub- 
mimion ky the contractor of a properly cer t i f ied  voucher, 45 per cent of the 
agreed consideration. 

b. On or before the expiration of sixmonths from the date of com- 
mencement of the project, the Government shall pay t o  the Contractor, upon sub- 
mission by the contractor of a properly cer t i f ied  voucher, 45 per cent of the 
agreed consideration. 

C. Upon receipt and acceptance of a satisfactory progress report, i n  
case8 where the contract i s  t o  be renewed, or the final report i f  the contract 
is not  t o  be renewed, the Government sha l l  pay t o  the Contractor, upon suhnission 
by the Contractor of a properly cer t i f ied voucher, the remaining 10 per cent of 
the agreed consideration. An exbendon of the contract term without additional 
fund8 sha l l  not be considered a renewal of the contract and in such cases the 
retained 10 per cent of the agreed consideration w i l l  be paid upon s u h i s s i o n  and 
acceptance of a sat isfactory final report. 
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d. I n  the event the contract  i s  renewed, payments t o  the Contractor 
of any addi t ional  amount t o  be paid by the Government sha l l  be made f o r  the ex- 
tended term i n  accordance wi th  the schedule outlined i n  Paragraphs a., b. and c. 
above . 

3. E r a g r a m m f o r e  n t  P e r u  

When renewal of the contract is desired,  the Contractor sha l l  submit 
t o  the CommisFion's O a k  Ridge Operations Office a renewal proposal as outlined 
i n  Appendix "C", attached hereto. 
negotiate a s  t o  the amounts each will contribute f o r  the services t o  be performed 
during the ensuing period, taking in to  consideration the actual  costs  incurred 
during the current  period i n  comparison with the  cost  estimates in the contract, 
and, upon agreement, sha l l  execute a formal modification of the contract. 

The Contractor and the Commission sha l l  then 

ARTICLE IV - REPORTS. RECORDS AND INSPECTION 

1. The Commission sha l l  have the r i g h t  t o  inspect i n  such manner and 
a t  such times a s  it deems appropriate a l l  a c t i v i t i e s  of the Contractor a r i s ing  
i n  the course of the work under t h i s  contract .  

2. The C o d e s i o n  sha l l  a t  a l l  times be afforded access t o  the premises 
and t o  a l l  technical  records, correspondence, instruct ions,  drawings and memoranda 
of record value of the Contractor pertaining t o  said work. 

3. The Contractor sha l l  make progress and other reports  i n  such manner 
and a t  such times as specified i n  Appendix "C" which is  attached and hereby 
made a p a r t  of t h i s  contract. 

4 .  

a. The Contractor agrees t h a t  the Comptroller General of the United 
S ta tes  or any of h ie  duly authorized representat ives  shal l ,  u n t i l  the expiration 
of th ree  years a f t e r  f i n a l  payment under t h i s  contract ,  have access t o  and the 
r i g h t  t o  examine any d i rec t ly  pertinent books, documents, papers and records of 
the Contractor involving transactions r e l a t ed  t o  t h i s  contract. 

b. The Contractor fur ther  agrees t o  include i n  a l l  h i s  subcontracts 
hereunder a provision t o  the e f f ec t  t h a t  the subcontractor agrees t h a t  the 
Comptroller General of the United S ta tes  or any of h i s  duly authorized repro- 
sentat ives  sha l l ,  u n t i l  the expiration of th ree  years after f i n a l  payment under 
t h i s  contract  with the Government, have access t o  and the r igh t  t o  elcnmine any 
d i r e c t l y  per t inent  books, documents, papers, and records of such subcontractor 
involving t ransact ions related t o  the subcontract. 
herein means any purchase order or  agreement t o  perform a l l  or any par t  of the 

The term nsubcontractff as used 
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work or t o  make or furnish any materials required for  the performance of 
t h i s  contract, bu t  does not include (1) purchase orders n d  exceeding 
$1,000, (2) subcontracts or purchase orders fo r  public u t i l i t y  services 
at rates established f o r  uniform appl icabi l i ty  t o  the general public, 
or (3) subcontracts or purchase orders f o r  general inventory i tems not 
specif ical ly  ident i f iable  wl th  t h e  work under t h i s  c m t r a c t .  

c. Nothing i n  this contract s h a l l  be deemed t o  preclude an audit 
by the General Accounting Office of any transaction d e r  t h i s  contract. 

ARTICLE V - TI= TO PROPERTY PURCHASED BY CONTRACTOR 

In  consideration of t h e  Contractor's contribution t o  the 
research project described i n  Appendix "A" of t h i s  contract, t i t l e  t o  
all materials, tools ,  machinery, equipnent and supplies, acquired f r o m  
any source including t h e  Government, or manufactured by the Contractor 
under t h i s  contract s h a l l  ves t  i n  the Contractor, except t ha t  t i t l e  t o  
items of property described i n  Section 2. b. of Appendix "An sha l l  ves t  
i n  the  Gavenunent. 

ARTICLE VI - PURCHASE OF RADIOISOTOPES 

The Contractor shall purchase, t o  t h e  extent available i n  
appropriate form, a l l  radioisotopes, i r radiat ion services snd cyclo- 
t ron  time required in the performance of the work hereunder, through 
the Commission's Isotopes Division, Post Office Box E, Oak Ridge, 
Tennessee. 

ARTICLE V I 1  - GENERAL PRoVISI(;NS 

The provisions of Appendix "Bn attached hereto, a r e  hereby 
made a part of this contract. 

ARTICLE V I 1 1  - ALTERATIONS 
The following al terat ions to t h i s  conbract were made by mutual 

agreement of t he  parties prior  t o  i t s  execution: None. 

l U b 2 4 2 9  
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IN UZTUESS WHEREOF, the parties hereto have emcuted this Supplemental 
Agreement the day and year first above written. 

UNITED STATES OF M I C A  

BY : 
r = _ - -  
P C , L r ' .  I 0 '  : "F?;; ':E C I V I S ! Z h  - 

(Contracting Officer) 

, 
A. H m  

jlCCEPTANCE BY =OR 

I ham read the foregoing Supplemental Agreement with Appendices attached 
hereto and made a part hereof and agree t o  be bound by the provisions of th i s  
document.' 

l U b 2 4 3 0  



Contract lo. AT-(@-1)-289 
Duke University 

APPENDIX "A" 

SUPPLFMENT BO. 7 

July 1, 1955 - June 30, 1956 

This Supplement Bo. 7 describes the research program and cost estimates agreed 
upon between the Commission and the Contractor for  the seventh period of perfor?nance. 

The program of research by the Contractor will continue with studies on 
the mechanism of enzyme action by glutaminase, the ro le  of lactate In 
aerobic metabolism, studies of the incorporation of Carbon-U. labeled 
tyrosine into proteins of the l i v e r  and effects of compounds like DW. 
Studies vi11 be made of the metabolic role of glutamine, and certain 
aspects of sulfur metabolism dll be studied. 
permit, attempts w i l l  be madeto purify the hormone of the parathyroid 
gland . 

If local conditions 

a. Outline of cost estimates for  the aeventh periods 

(1) -: $34,900 00 

~ r .  Philip Handler (50% of time) $ 5 , 7 3 0 . ~  
Research Associatar U,k75.QQ 
Research Assistants, Technician, Etc. U;,675.00 

4,800.00 

( 4 )  T r a v e l a n d :  600.00 

( 5 )  Overhead and Indirect Coets (36.37% of Salaries 
and Wages)t 12,493.00 

TOTAL $54,743.000 

*It i s  recognized tha t  additional support may be received frcm other sources. 

b. Items of Property t o  be procured or manufactured by the Contractor during 
this period, t i t l e  t o  uhich u i l l  vest  in the Government (see Article V ) t  
lone . 



APPENDIX "B" 

GENERAL PROVISIONS 

(FOR DIRECT AEC RESEARCH COMTRACTS) 

Patent s 1. 

2. 

a. 

be 

C. 

d. 

Whenever any Fatentable invention or discovery is made cr conceived 
by the Contractor or i t s  employees i n  the course of any of t h e  work 
under t h i s  contract, the Contractor sha l l  furnish t h e  Canmission 
with camplete informstion thereon; and the  Commission s h a l l  have 
the  sole power t o  determine whether or not and where a patent appli- 
cation s h a l l  be f i l ed ,  a d  t o  determine the disposiIAon of the t i t l e  
t o  and r igh ts  d e r  any application o r  m t e n t  t h a t  may result .  The 
judgment of the Commission on these matters s h a l l  be accepted as 
f ina l ;  and the Contractor, f o r  i t s e l f  and fo r  i t s  employees, agrees 
t h a t  t h e  inventor o r  inventors w i l l  execute a l l  documents and do 
a l l  things 1. cessary or proper t o  carry out t h e  judpen t  of the 
C o ~ s s i o n .  

No claim fo r  pecuniary award under the  provisions of the Atomic 
Energy Act of 1946 or the Atomic Therm Act of 1954 sha l l  be 
asserted by the Contractor or i t s  employees with respect t o  my 
imrention or discovery made  or conceived i n  t h e  course of any of 
the work d e r  t h i s  contract. 

Except as otherwise authorized i n  writing by the  Cdss i an ,  the 
Contractor wi l l 'ob ta in  patent agreements t o  effectuate t h e  purposes 
of pragraphs a.  and b. of t h i s  Article from all persona who perform 
any part of the work d e r  this contract, except c l e r i ca l  and marrral 
labor personnel who w i l l  not have access t o  technical  data. 

Except a s  otherwise authorized i n  writing by the  Commission, the 
Contractor will i n se r t  i n  a l l  subcontracts provisions making para- 
graphs a., b., a d  c. of t h i s  Article applicable t o  the subcontractor 
and i t s  employees. 

Publications 

The Contractor s h a l l  have f u l l  freedom of publication of the r e su l t s  
of the research d e r  t h i s  contract ani the Contractor i s  urged t o  
disseminate the r e s u l t s  of the work through customary sc ien t i f ic  
publication channels, except tha t  "restr ic ted data" as defined in 
the  Atomic Energy Act of 1954 sha l l  be governed the provisiops 
of Paragraph 3 of t h i s  Appendix "B". 'All publicatdons sha l l  inclwle 
a reference t h a t  the r e s u l t s  were developed under a Commission spon- 
sored project.  

l o b 2 4 3 2  
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3. Securitx 

a. It is  understood t h a t  t h e  work under t h i s  c m t r a c t  w i l l  not involve 
res t r ic ted  data  or other c lass i f ied matter and t h a t  t h e  Contractor 
will perform such work as unclassified work. However, if i n  the 
course of such work any discoveries a re  made or any data used or 
developed tha t  consti tute res t r ic ted data or other c lass i f ied mat- 
t e r ,  the  Contractor shall promptly inform t h e  Commission and w i l l  
be bound & the following: 

Contractor's Duty t o  Safemard Restricted Data and Other 
Classified Information. In  the performance of  the work under 
t h i s  contract the Contractor s h a l l ,  i n  accordance d t h  the 
Comrnission~ s security regulations and requirements, be respon- 
s ib le  for safeguarding res t r ic ted  da t a  and other claasified 
matter and protecting against sabotage, espionage, loss and 
t he f t ,  the c lass i f ied  documents, materials, equipnent, processes, 
etc., as well as such other material of high in t r in s i c  or stra- 
t eg ic  value as  may be i n  the Contractor's possession in connec- 
t i o n  d t h  performance of work under t h i s  cmt rac t .  
otherwise expressly provided in the specifications the  
Contractor s h a l l  upon completion or termination of this contract 
transmit t o  the  Commission any c lass i f ied  matter i n  the posses- 
sion of the Contractor or any person under the Contractor's 
control i n  connection w i t h  performance of t h i s  contract. 

Except as 

Re~ulations. The Contractor agrees t o  conform t o  all sectwit7 
regulations and requirements of the  Conmission. 

Definition of Restricted Data. The term "Restricted Data", as 
used in t h i s  a r t i c l e ,  means a l l  data  concerning (1) design, 
manufacture, or ut i l iza t ion  of atomic weapons; (2) the produc- 
t i o n  of spec ia l  nuclear material; or (3) the use of special 
nuclear material  i n  the production of energy, but s h a l l  not 
include da ta  declassified or m o v e d  f r o m  the Restricted Data 
category pursuant t o  Section 142 of the Atomic Fnergy Act of 
19 54 
Security Clearance of Personnel. 
authorize, i n  accordance wi th  the Atcmic Energy Act of 1954, 
the Contractor sha l l  not permit any individual t o  have access 
t o  Restricted Data u n t i l  the designated investigating agency 
s h a l l  have made an investigation and r e p m t  t o  the Conmission 
on t h e  character, associations, and loyalty of such individual 
anl t he  Connnission shall have determined t h a t  permitting such 
person t o  have access to  Restricted Data will nut, endanger the 
common defense and security. 

Except as the Commission may 

A s  used i n  th i s  paragraN, the 

l o b 2 4 3 3  
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tern "designated investigating agencyn means t he  United States 
Civil Service Commission or the  Federal Bureau of hvest igat ian,  
or both, ~ I Y  detelsnined pursuant t o  the provisions of the A t d c  
Wrgy Act of 1954. 

(5)  Criminal Liebilitxo It i s  understood that disclosure of infor- 
mation relating t o  the work or ser7nces ardsred hereunder t o  my 
prem not en t i t l ed  t o  recedve It, or fdlure t o  safeguard any 
Restricted Data or  any top secret, secret, ar conf'idential mat- 
ter that may come t o  t h e  Contractor cr my p m n  Wer the 
Contractors8 cmtral in connection with work under this contract, 
may sub*& the Contractor, h i s  agents, ang&ope8, end subcan- 
tractors t o  criminal l i a b i l i t y  under the  laws of t h e  United 
Stater. 
also Executive &der 101% of February 1, 19503 15 F. R. 597.) 

( 6 )  Stban t r ac t s  and Purchase Orders. Except as otherwise author- 
i m d  i n  writing by t he  Contracting Officer, the Conbractor s h a l l  
insert p~cirlsions similar t o  the foregoing i n  all subcontracts 
and purchase ardors urder t h i s  cartract .  

(See the  A t d c  k r g p  Act of 1954, 68 Stat. 919), (See 

b. The continuation by the Contractor of work found t o  imo1.e  res t r ic ted 
data will be mbJect t o  mutual agrement of the Commisdon and the 
Contractor a d  sheill be covered by a modification of t h i s  agrement. 

Except as otheruiee provided in this contract, any disp&e concerning a 
question of f ac t  arlsing d e r  thb contract which is not disposed of by 
-nt shall be decided by t h e  Contracting Officer, who ahall reduce 
h i s  decision t o  wr i t i ng  and mail or atherwise furnish a copy thereof t o  
the Contractor. Within 30 d q s  frm the date of rece ip t  of such copy, 
the Corrtractcr may appeal by mailing or otherwise hrnishing t o  the 
Contracting Officer a wFitten a p p d  addressed t o  t h e  kmi8sion, and the 
deds lon  of t h e  Comnisdcm shal l ,  unless determined by a court of cmp- 
tent Jurisdiction t o  have been fraudulent, arbitrary, capricious, cr 80 
groraly erramam as necessarily t o  bply bad fa i th ,  or is not supported 

8uch appeal t o  the Caumission is taken, the d e c l a i m  of t h e  Contracting 
Officer s h a l l  be final a d  conclualm. 
p r o c e d n g  d e r  %hi8 clauae, the bntracto~ 8 h . U  be afforded an o m -  
t d t y  t o  bo heard and t o  of fe r  oddonce I n  support of its appeal. 

m b 8 t b i d  OYid-CC, be f i n d  ard C O n C l U 8 i W :  PrOddd,  That if 110 

In connection with any appeal 
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Pending final decision of a dispute hereurder, t he  Contractor sha l l  
proceed di l igent ly  w i t h  t h e  performance of the contract a d  in accordance 
wi th  t h e  Contracting Officer 's  decision. 

5 *  -He 
The Contractor shall take all reasonable precautions b the performsnce 
of t h e  work d e r  th i s  contract t o  protect the health and safe ty  of 
employees a d  of members of the public and to  minimize danger f r o m  all 
hazards t o  l i f e  and property, and s h a l l  canply uith all health, safety, 
and f i r e  protectiun regulations and requirements (including report- 
requirements) of t h e  Camnission. 
t o  comply w i t h  said regulations or requirements of the C d s s i o n ,  the 
Contracting Officer may without p r e j d i c e  t o  any other l e g a l  QT con- 
t rac tua l  rights of the Commission, issue an order stopping all or q&y 
part of the work; thereafter a start order for  resmption of work 
be issued a t  the discretion of t h e  Contracting Officer. 
sha l l  make no claim for an extension of time or fo r  compensation or 
damages by reason of or in  connection with such mrk stoppage. 

In the went that  t he  Contractor fails 

The Contractor 

6. Off ic ia ls  Not t o  Benefit 

No msmber of or delegate t o  Congress or resident commissioner aha l l  be 
admitted t o  any share or part of t h i s  contract or t o  any benefit  t h a t  
may a r b e  therefrom but t h i s  provfaian shal l  nat be COm!!tNed to extend 
t o  t h i s  contract i f  made w i t h  a corporation f o r  i t s  gemral benefit. 

7. Nondiscrimination i n  Baplcrsmeat 

I n  connection with the  prfarmance of work under this contract, the 
Contractor agrees not t o  discriminate agaimt any employee or applicant 
for emplopment because of race, religion, color, or national origin. 
The aforesaid provision s h a l l  include, but not be l imited to, the  follow- 
ing : emplayment , upgrading, demotion, or transfer;  recruitment or 
recruitment advertising; layoff or termination; rates  of pay or other 
f o r m s  of compensation; a d  selection for training, including apprentice- 
ship, The Contractor agrees t o  post hereafter in conspicuous places, 
available f o r  ernplagees and applicallts f o r  emplayment, notices t o  be 
provided by the Contracting Officer s e t t i ng  forth the provisions of the 
nondiscrimination clause. The Contractor fur ther  agrees to  insert the 
faregoing provision i n  all subcontracts hereurder, except subcontracts 
for standard comnercial supplies or raw materials. 

8.  Convict Labor 

In  connection with the performance of work under t h i s  contract t h e  
Contractor sha l l  not anploy any person undergoing sentence of hprlson- 
ment at  hard labor. 

l o b 2 4 3 5  
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90 Termination 

a, The Commission may a t  any t h e  upon 120 days written notice t e n d -  
nate t h i s  contract i n  whole or i n  pax%, 

b. I n  the  event of termination pursuant to subsection a., the Contractor 
sha l l  s u h i t  a statement of costs incurred i n  performance of the  work 
under the contract prior t o  such termination, and the Government 
shall pay t o  the Contractor that poPtfon af the costs incurred which 
bears the same relationship t o  t h e  total  as the agreed Government 
support for the fill. term bears t o  the t o t d  of cost estimates for 
t h e  f u l l  term, less the  amount of all payments theretofore made. 
If t h e  to ta l  payments theretofore made t o  the Contractor exceed 
the amount t o  which it i s  en t i t l ed  hereuaier, t h e  Conbractor sha l l  
promptly remit the amount of any such excess to  the Guvenuaent. 

10, EiRht-Hour Law 

a. No laborer or mechanic doing any part of the  work contenplated by 
t h i s  contract, i n  the employ of the  Contractor or any subcontractor 
contracting fo r  any part, of said work contenplated, shall be re- 
quired or permitted t o  work more than eight  hours i n  any one calen- 
dar day upon such mrk9 except upon the condition tha t  compensatia 
is paid t o  such laborer or mechanic in accordance with the pro- 
visions of t h i s  a r t i c l e .  
employed by t he  Contractor or any subcontractor engaged in the per- 
formance of t h i s  contract shall be computed on a basic day rate of 
eight hours per day and wmk in excess of eight hours per day is 
permitted cnly upan the condition that every such laborer and 
mechanic shall be compensated for all hours worked in excess of 
eight hours per day at not 'less than one d one-half times the 
basic r a t e  of pay. For each violation af the requiremnts of 
t h i s  a r t i c l e  a penalty of five dollars s h d l  be b i p e d  upon the 
Contractor for each laborer or  mechanic f o r  every calerdar day in 
which such employee is requhea or p e d t t e d  t o  labor more than 
eight hours upon said work without rtceivfng compensation computed i n  
accordance wi th  t h i s  a r t i c l e ,  and all penalties thus imposed shall 
be withheld for the use and benefit  of the Government: 
that t h i s  s t ipulat ion shall be subject i n  a l l  respects t o  t h e  e x c e p  
t ions  and provisions of the Eight-Hour Laws as s e t  forth i n  40 
U.S.C. 321, 324, 325, 325a and 326, bhich re la te  t o  hours of labor 
and compensation far overtime. 

The wages of every laborer and mechanic 

Provided, 

b. This provision does not apply t o  wrk performed by employees of t h e  
Contractor i f  t h i s  contract is w i t h  a s t a t e  or a s t a t e  inst i tut ion.  

I O b 2 4 3 b  
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11. Covenant Against Contiwent Fees 

The Contractor warrants that  no person or ae l l i rg  agmcy has been 
employed or retained t o  s o l i c i t  or secure t h i s  contract upon an 
,agreement or understanding f o r  a commission, percentage, broker- 
age, or contingent fee,  excepting bona f ide  employees or bona f ide 
established comercial  or se l l ing  agencies maintained by the 
Contractor f o r  the purpose of securing business. 
violation of this warranty, t he  Government sha l l  have the  right t o  
annul t h i s  contract without l i a b i l i t y  o r  i n  i t s  discret ion t o  deduct 
from t h e  contract  price or consideration the  full amount of such com- 
mission, percentage, brokerage or contingent fee. 

For breach or 

1 2  Def hit ions 

As used i n  t h i s  contract: 

a. tho tern "Contracting Officer" means the  person executing this 
' contract on behalf of the Government and inclules his successor 

or any duly authorized representative of such perscu. 

b, the term "Commi.ssion1I means the United States  Atomic Energy 
Comnissian OF any duly authcrieed representative thereof, includ- 
ing the Contracting Officer except f o r  deciding an appeal under 
t he  article en t i t l ed  "Disputes". 

13 Fellowships 

It is'understood by the Contractor t h a t  none of t he  W s  supplied by 
the Connnission under this contract shall be used i n  any way t o  pay the 
stipend of any appointment f o r  which comensurate services  are not 
rendered under t h i s  cmtrac t ;  nor shall any of t h e  funis be used to 
confer a fellcwship, or t o  pay aw part of the  st ipend of a fellow- 
ship, of any ldncl. 

l.4* Foreim Travel 

It i s  agreed that none of the funds supplied by the Commission under 
th i s  contract s h a l l  be used t o  pay the expenses of foreign travel,  
except where such foreign t rave l  i s  made w i t h  the prior approval af 
the Cormnissiun, 
t h e  continental  United States, excepting, however, t ravel  t o  Canada. 

"Foreign travel" as wed h e r d n  means t ravel  outside 



REPORTS AND PROPOSALS 
(FOR DIRECT AEC RESEARCH 03NTRACTS) 

Date Due Copies 

1. 

2. 

3- 

4. 

5. 

Six Progress Report April  1 

Renewal Proposal April 1 S i x  

200-word summary of purpose and scope Following completion of 
negotiation of c ontrac t 
and any renewal Three 

Complete Sc ien t i f ic  Report On contract termination six 

Brief reports or  manuscripts may be 
submitted as  desired by investigator 

NOTES : 

All of the above should be addressed to: 

Research and Medicine Division 
Oak a d g e  operations Office 
U. S. Atomic Energy OmmLssion 
Post Office Box E 
Oak Ridge, Tennessee 

The progress report  should b r i e f l y  describe the scope o f  investigations 
undertaken and t h e  s ignif icant  r e s u l t s  obtained. It should a l s o  explain any 
s igni f icant  differences between the  actual  level of activity (expressed i n  
the  variaus categories o f  man-months, f a c i l i t i e s  procumd, travel performed, 
e tc . )  and that contemplated i n  the contract. Technical reports  and art icles 
prepared f o r  publication during the  period covered should be l i s t e d  wlth 
bibliographic references. Reprints or preprints of a l l  such material should 
be appended- and mater ia l  contained therein need not be duplicated i n  the 
report. 

Renewal proposals, i f  any, should accompany t h e  progress report  and should 
contain the type of information outlined below unless the information is 
already contained i n  e a r l i e r  proposals o r  i n  the accompanying progress 
report .  
should be clear ly  explained and the c o s t  estimated should be based upon 
past experience. 

Any contemplated changs i n  program or scope for  t h e  renewal period 
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1. 

2. 

3. 

4 .  

5 .  

6. 

7. 

8. 

9 .  

10. 

Tjtle of t he Droject. 

ne -ti tution and deDartment i n  whi-e w m  be d m .  

Sc ien t i f ic  b- including l i t e r a t u r e  relevant t o  the proposal, 
the significance, and the motivation. 
t ion  of work already i n  progress the extent of present support should be 
stated identifying amounts received from federal  agencies. 

If the proposal is f o r  continua- 

m e n t i f i c  scope of the -d research , i t s  objectives, i t s  re la t ion  
t o  present knowledge and to  comparable work i n  progress elsewhere, and a 
plan of accomplishments for  the first year 's  work. 

Sc ien t i f ic  P m  Give the name, highest academic degree, position 
in the inst i tut ion,  s c i en t i f i c  experience, publications and acccmplish- 
ments of the senior investigator (the individual who w i l l  act ively d i r ec t  
the  research program) and of each regular staff sc i en t i s t  who it is pro- 
posed w i l l  engage in  the work. Indicate the approximate fract ion of the 
time of each to  be devoted to  the project during each period of the year. 
Sc ien t i f ic  personnel t o  be newly employed f o r  the project s h c d d  be so 
designated, and professional records given i f  possible. 

Qther m. 
and the fraction of the time of each to  be devoted t o  the project should 
be l i s t ed .  
t h e i r  thesis  is  to  be related t o  the project. 

The number of persons of each sub-professional grade 

Graduate student employees should be ident i f ied as such if  

c l a l  -. If aseistance f o r  t h i s  o r  other a c t i v i t i e s  
involving the same personnel or  f a c i l i t i e s  is t o  be proposed to, or re- 
ceived from other federal  or non-university sources the extent of tha t  
assistance should be clear ly  stated,  and the interplay of the arrange- 
ments should be fu l ly  explained. 

k t e r i a l s .  Ea u m n t  . List those already available fo r  
the work and ju s t i fy  the need fo r  major items t o  be procured. 

p a v e 1  and 0th- . 
of any other major items i n  the  budget. 
funds f o r  attendance a t  regular s c i en t i f i c  meetings should conform w i t h  the 
policy of the ins t i tu t ion  i n  the use of i t s  own funds f o r  these purposes. 

-lain the purpose of the proposed travel,  and 
Travel ra tes  and the u8e of contract 

Budpe_t. This should l i s t  in d e t a i l  a l l  items of cost necessary t o  carry 
the  project for one year or f o r  the duration of the project if l ee s  than 
a year. It should include: a l i s t  of the individual s a l a r i e s  a t t r ibutable  
to the project, supplies and services, equipment (defined a s  thinge 
individually costing more than $500 which w i l l  r e ta in  t h e i r  u t i l i t y  for 
more than a year), travel,  communication and publication, and the 



indirect costs  allocable t o  the  project. 
ind i rec t  cos ts  should be briefly explained. fie budget should not 
includs the  stipend of fellows. 
should be i n  acsord w i t h  the establishbd pol ic ies  o f  the  ins t i tu t ion ,  o r ,  
i f  not, an explanation should be submitted. 

"he basis for  computing the 

All sa l a r i e s  chargeable t o  the project  

11. Amount requested. A statement of the par t  of the to t a l  amount l i s t e d  i n  the 
budget which the ins t i tu t ion  i s  prepared t o  bear, and t h e  amount requested 
from the AEC, and a statement of any other sponsors of the project with the  
amounts contributed by each. 
Investigator and endorsed by a responsible administrative of f icer  of the 
ins t i tu t ion .  

The proposal should be signed by the  Senior 

12. Statement of current expenditures. A current statanent of i t s  expenditures 
?or t h e  project, and an e s t b t e  of expenses t o  be incurred during the 
remainder of the current period. 

13. Residual funds. Any difference i n  the scope of the work during the  cur ren t  
contract  period from t h a t  contemplated i n  the contract, as bought  out i n  
the  report, may be reflected i n  the amount requested for the enrming year. 
If no new funds are required the  contract may be renewed without funds. A 
proposal for such renewal should state t h e  scope of the work proposed f o r  
use of  res idual  funds. 
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Contract No. AT-( b0-1)-289 
Duke University 
Modification No, 7 

SUPPLgdENTllL AGRFZMENT 

THIS SUPPLEXENTAL AGREEMENT, entered in to  t h i s  , 1954, by and between the UNI'iED STATES OF 
called the wGovernmentH), represented herein by the 

UNITED STATBS ATOMIC ENERGY COlUI&IoN (hereinaflter called the 
f'Co~Mdssion*) and DUKE UNIVERSITY (hereinafter called the wContractor*) ; 

WITNESSETH 'PHAT: 

WHEREAS, the Government and the Contractor entered into Contract 
No. AT-(404)-289, dated June 15, 1949, providing f o r  the performance 
the Contractor of f i v e  separate training or research projectq; - a d  

, WH3REA8, the contract has been amended heretofore by ~ o d i f i c a t i o n s  

WEREAS, the pa r t i e s  hereto derrire to exto& the tom of the 1 

NOS. 1 - 6 ;  and 

, 
contract i n  order t o  continue the re8ssrch activities ddscribed in 
Supplemest No. 6 t o  Appendix *An, and t6 revise the form of the cor&& 

* and appendices; urd 8 %  a, 

. .  
,EI=, t h i s  Supplemental Agreement is 'authorleed by and 

!IOU, 'Mm-bEZE, the partiea hereto du mutually agree that as of 

executed under the Atomic b e r g y  Act of 1946; 

July 1, 1954, Contract No. AT-(h0-1)-289 58 amended t o  read (wlth- 
Appendices #Arn, "Bo and "C9 attached) as f O l l O l r 8 :  

L .  

. r i ,  , 

ARTICLE I - PUFUWB AND SCOPB 
. 

1. The Commission, i n  furtherance of its policy of assisting and 
fostering pr ivate  research, desires t o  support the Contractor's fundamental 
research i n  the f i e l d  of atanic energy. 

2. 
techniques. 
program and budget for the project are described in App ndir *Am, which 
is hereby made a p a r t  of thla contract. The Contractor 8hall  be guidmd 
by, but not bound to  c o n f m a  to, the d e t a i l s  of the hdget described i n  
Appendix @A*. 

supplies and materials (except such servlcea, equlpmht, supplies and , 

, '  . 
The work shall c o n s b t  of metabolic 8tudi48 r$ th  tracer 
The plan of approach t o  the probled and the agreed apon 

/ 

3. The Contractor sha l l  furntsh all service8, faciI$ties, e q u i p n t ,  

. . : - . *  . .  

I 0 b 2.4 4'1 
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materials a8 the Ooverment has agreed t o  furn ish  herein) required for the 
performance of the research program described i n  Section 2 above. 

4. The work w l l l  be carr ied o u t  by the Contractor under the  
direction of Dr.  Phi l ip  Handler a8 Senior Investigator.  

2. 'Ihe s i x t h  period of performance fo r  the  reaearch project 
kovered by this contract w l l l  camence cn July 1, 1 9 9 ,  and w 5 l l  end on 
June 30, 1955, 
this contract may Involve a period of several  years and that the  tern of this 
contract may be extended by mutual agrement. 

It is recognileed that completion of the research work Undm 

ARTICLE 111 

1. Consideration 

e. . Ih consideration of the per formme of the rerearch- 
Ic t i v !Mes  described 
Contractor's agreement t o  support t ha t  work in ths estimated amount'of 
flctrf$-zhree Bowand, six Etxndred lOinety Dollam ($33,690.00), the bonr- 
m a i t  w Z l l  pay t o  the Contraator far t h e  8 ix th  period of perfomatnee th 
pum of -Irourtaon Thousand Dollars ($4,000.00). 

SlrpplemOnt l o .  6 t o  Appendix *A", rnd the 

2. papre& - 

a. oa or ,bforo the date of conmencub& of work on t2.a projrot ' 
&mm3tmd in Appendlx *A*, the Qovernment shall pay t o  tb doliormtor upoa 
lmbJdssfon by the Contractor o f a  properly certified voucher, 15 per cent o f  
the agreed considaration. 

o m e m e n %  of t h e  proJect, t h e  Qaverrrpent shall p ~ y  t o  t b  Contractcr, 
\I~OEL mbaaission try the Contractor of a  proper^ cartiflad m u c b r ,  45 per 
cent of the  agreed consideration. 

- - 
b. & or  before the  expiration of Six months from ths d r t e  of 

. 

C. Upon rece ip t  and acceptance of a sa t i s fac tory  progress report, 
i n  cases where the contract i s  t o  be renewed, or the  final. report  if tho 
.cantract i s  not t o  be renewed, the Oorss.ment rrhull pay to the Con t rao tq ,  
up& mbmlssion by the Contractor of_r properly certified voucher, the remain- 
ing 10 per cent of t h e  agreed eaosidere.tLien. In extensioa of tb c a r t m a t  
term ulthout addi t ional  finds shall not be eonsidered a renovel of W-oontmut 
urd i n  such c a ~ e s  t be  retained 10 per ceat o(i thq rgreed caardderaflon w i l l  be 
pnld upon submaiasion and eecaptmue of a sr t1rfaota-y fl.1~1 repast, 

i 

0 

- , - 
. ,  

A 

. -  

t O ' b 2 4 4 2  
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d, In the event the contract i s  renewed, payments t o  the 
Contractor of any additional amount t o  be paid by the  Government s h a l l  be 
made f o r  the extended term i n  accordance w i t h  the schedule outlined in 
Paragraphs a., b, and ca  above. 

3. Promam and Budget f o r  Subsequent Periods 

When renewal of the contract is desired, the Contractur sha l l  
submit t o  the c d S S i O n c S  Oak Ridge Operations Office a renewal proposal as 
outlined i n  Appendix *Cff, attached hereto. 
s h a l l  then negotiate aa t o  the amounts each will contribute f o r  the services 
to be performed during the ensuing period, taking into consideration the 
actual costs incurred during p e  current period fir compdson n i t h  the cost 
e s t i ~ u t e e  in the contract, and, upon agreement, shall execute a formal 
modification of the ,  contract. 

The Contractor and the Commission 

ARTICLE IV - REPORTS, RECCIilXS AM, INSPBCTIa 

1, Th6 Commission shall  have the r igh t  to inspect in such manner 
and at  6 G h  times aa it deems appropriate all ac t iv l t i ed  of the Contractor 
arising i n  the course of the work under t h i s  contract. 

premises and to  all technical records, comepondence, instruct ions,  draengg 
and alamorand. of record rrlne of the Contractor pek tah ing  t o  said work, 

manner and a t  such times os sp'ecified in &pen& MCfl uhich is ettachsd and 
hereby mado a part of this contract, 

2, The Commission s h a l l  at  a l l  times be afforded access t o  the 

c 

3. The Contractor shall make progress and other reports in such 

Examination of Records 

a, 
- 

The Contractor agrees tha t  the Ccuuptroller General of the  
United States  or any of h i s  duly authorised representatives shal l ,  u n t i l  the 
expiration of three years after f i n a l  papent under this contract, have access 
t o  and the r ight  to  examine any directly per t inent  boob , doeurpsnts, papers 
and recorda of the Contractor involving transactions re la ted  t o  th la  contract, 
unless tho Camissian authorizes t h e i r  prior diaposit ion,  

* b e  The Contractor fur ther  agrees t o  include i n  all his rub- 
contracts hereunder a provision t o  the e f f ec t  that the subcontractor agrees 
that the C a p t r o l l e r  General of the United States or any of hi8 duly wthorlsed 
representatives shall, until the expiration of t hee  years after final pasrJaart 
under t h i s  cantract with t h e  Grmerwent,'have accos~  ,to Unb the right, to  
exambe imy di rec t ly  p e r t b e n t  booka, documents, papers, pnd records oi auuh- 
subcantractor involving transactions related to the  subcontract, unlesb the 
Commission au~or ' ises  their prior dispositian. The term *rubc~ntract*.as  wed 
herein meane any purchase order o r  agreement to  perfurr a l l  or q part of the  
work or t o  ndm or furnish arp n O t d a 8  required - 

- 
# 

4 

- 
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contract, but does not include ( i )  purchase orders not exceeding $1,000, 
(ii) subcontracts or purchase orders for public u t i l i t y  services a t  rates 
establi8hed for unfforn appl icabi l i ty  t o  t h e  general public, o r  (fit) sub- 
contracts or  parchme orders for general inventow items not specifically 
ident l f iable  with the work under t h i s  contract. 

co Nothing i n  this contract shal l  be deemed t o  preclude an 
audft by the &mtral Accounting of f fce  of any transaction under t h i s  contract, 

consideration of the Contractort8 contribution t o  the 
research project described in Appendix *A* of thi8 contract, t i t l e  t o  all 
materials, tools, machinery, equipment and supplieu, acquired from any 
source including the Ooverrmtent, or nranufactured by the Contractor under 
this COr ' i t r8Ct  sha l l  vest  in the Contractor, except that t i t l e  to Item of 
propertp described in Section 2, be of Appendix *&* shall  vest in the 
[)ovol.lllwnt 

ARTICLB VI - PURCXASB OF RADIOIs(rr0Pes 

Ths Contractor 8hall purchase, t o  the extent available in 
appropriate form, all radioisotopes, i r rad ia t ion  aervlcss and cyclotron 
tirPs required in the  perfonuanco of the work hereunbr, through the 
Ccmmission~8 fsotop Dirislcm, &st Office E, oak Ridge, Temkee, 

ARTICLL VI1 - QE#ERUI PRDVISIOBPI 

The provirions of Appendix **, attached hema, are hereby 
made a part  of thie contract. 

ARTICLB PffI: - UITEFUTIOLSS 

The following al terat ions t o  t h i s  contract were mado by 
mutual agreement of the parties prior t o  ita executianr 

I n  Appendix General Provisions, Paragraph 39 Muclosure 
of Informatian, the third sentence of subparrrgraph a. rras deleted. 

. 

, 
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I N  'RIITNESS WHEREUF, the parties hereto have executed this  
Supplemental Agreement the day and year first above written. 

UNITED STATES OF m I C A  

BY? UNITH) STATES A* V G Y  CCUUSSION 

- * "  
6 "  

I /  

- ACCEPTANCE BY SENIQR INVBTIGATaR - 
I have read the foregoing Supplemental Agreement and the AIjpendIcer 

attached hemto and made a part hemof, and I agree to be bound by the 
provlsims of this document. 



Contract No. AT-(40-1)-289 
Duke University 

SUPPUWNT NO, 6 

July 1, 1954 - June 30, 1955 

T h i s  Supplement No, 6 describes the research program and cost estimates 
agreed upon between the Commission and the Contractor for the s i r t h  period 
of performance. 

a. Scope and Plan of Approach 

h r i n g  th i s  period of performance, investigation ell be made of 
the follarrlngo 

(1) Mechanism of enzyme action. Present s tudies  are t o  be 
\ 

continued. Several hydrolytic enzymes uhich hare  not 
previously been studied i n  this manner w i l l  be eramined by 

I an established general procedure t o  deterutine the c o n d i t f k ,  
under uhich they may seme aa ntransferringu eaaymar, After 
these have been examined by the isotopic procedure, the 
kinetic's of the- hydrolytic and transfer,rcurctiolrrr (if wkl l  
be studied, It I s  hoped that from these 'a Pge6eral picture of 
the mode of action of hydrolytic enapes  may smerge. 

Methods =re established for f ract idhat ion of glucose-l-& and 
glucose=6-P0), in .the quant$ties found i n  rat t iS8~e8.  Them 
are nm t o  be employed i n  a study af (1) glacore absorption by 
r e n d  tubules and (2) the in i t ia l  steps i n  muscle glucose 
metabolism wing  glucose.(-l.h, 

(2)  

(3) Methods were established f o r  estimating the specif ic  activity of 
l a c t i c  acid, pyzwic acid, glucose and glycogen. 
be employed i n  a s t u e  designed to determine uhether l a c t i c  acfd 
is an obligatory intermediate i n  both the .am&ic and ,anaproblc 
qtabol isrn of glucose i n  muscle, l i v e r ,  kidney and brain slices.  

These are t o  

(4) The nature of the rechanism whereby tyro8ine-C-lb I s  @incorporated* 
in to  the insoluble proteins of liver-and kidney under the-influence 
of dinitrophenol, homogentiaic acid and c¶ihydroxypheay'lala&e 

' fill -be fur ther  investigated and $he .at6kpta t o  d e t s d n b  tihe . 
kctual  nature of the "incorporateds- materia 

' 

1 continucrr * '. I 
/L - - 

(5) Present 8tudie8. af the ro l e  of &&im in metabolisr dU W - , 
continued, Included rill bet b> Distribution and turnover of 
glutamine in the pigeon. (2) Turnover of the amide poslt i&~ oi 

,. - . ,  

* '  - 
!. 

t .  
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gfu%tt&ae as w e l l  as that of HH3, urea, glutandc acid and 
aspartic ac id  and aspar t ic  acid imd glycine in the none 
protein f rac t ion  of ra t  l i v e r  a f t e r  a@inis t ra t ion of 
glutamine, mrH3 and leucine labeled with IVls. 
of renal ammonia production as determined by turnover studiibs 
as i n  (2) in i so la ted  perfised dog kidrrsys. 

(3) Hechanim 

(6) Atteaapts t o  es tab l i sh  the pathway of 
which can u t i l i t e  sol, 

(7) If a suitable person i s  available, prefioas attempts t o  ptri ip 
t he  harmone of the parathyrlid W i l l  be reinitiated. 

= f ixat ion in bacteria 
for cystine synthesis w i l l  be continued. 

a. OuUne of cos t  estimates fcir the sixth perlod; 

(1) Salaries and tbagO6t* 

Dr. Phil ip  Mndler (LO$ of ti-) $ &,600'.00 

Research Aissiatanta C Technic- l 9 , s ~ . O o  
Other facul ty  6,375.00 , 

1Jsbebo - 
(3) Strpp1i-r ' - _  * ,3,sbo.06 

- bSo.00 

(5 )  zndir.ct Coutsl . - . 11,065.00 
*7 , 690 .oo 

- 
\ (h)- Trp-1 and C L d o a t i a w r  

# Yt I s  reuognised that additional support MY be r e o e i d  !'rea 
other 6ource8 as outlined i n  the Contrrctortrs proposal to the 
Conmrisaion, particularly v i t h  respect to other personnel who 
ray be emgaged i n  the prograa. 

b, It- of property t o  be procured o r  manaiactured 
during this period, t i t l e  t o  which will va8t in tbb  Qommrsnt 

tbs Contractor 

(800 @ ' & i d 0  v)? XOllO. 

. 



GENERAL PROVISIONS 

(FOR DTRECT AEC RESEARCH CONTRACTS) 

l o b 2 4 4 8  

1. Patents 

a. Whenever any patentable invention or  discovery is made or  
conceived by the Contractor or its employees in the course 
of any of the work under t h i s  contract, the Contractor shall 
furnish the Commission wi th  conqrlete information thereon; 
and the  C d s s i o n  s h a l l  have the sole  power t o  determine 
whether or not and where a patent  application s h a l l  be 
f i l ed ,  and t o  determine the disposit ion of the t i t l e  t o  and 
r igh ts  under any application or patent that  may result .  
judgement of the Commfssion on these matters s h a l l  be accepted 
as f inal ;  and the Contractor, f o r  i t s e l f  and f o r  its employees, 
agrees tha t  the inventor or  inventors w i l l  execute a l l  documents 
and do a l l  things necessary or  proper t o  carry out the judgment 
of the Commission, 

The 

bm lo claim f o r  pecunfary award under the provisions of the Atomic 
Energy Act of  1986 shall be asserted by the Contractor o r  its 
employees w i t h  respect t o  any invention o r  discovery made or 
conceived i n  the course of any of the work under t h i s  contract. 

Cm Except ~d otherwise authorized -in u r t t i n g  by the Commission, the 
Contractor w i l l  obtain patent  agreements t o  effectuate the 
purposes of paragraphs a, and bo of this Art ic le  from a l l  persons 
who perform any part of the work under this contract, except 
c le r ica l  and manual labor personnel who w i l l  not have access t o  
technical data, 

d. Except as otherwise authorized i n  writ ing by the Commissionp the  
Contractor rill i n se r t  i n  a l l  subcontracts provisions making 
paragraphs a,, bo,  and co  of t h i s  Article applicable t o  the 
subcontractor and its employees, 

2, h b l i c a t i o n s  

The Contractor sha l l  have f u l l  freedan of publication of t he  resuEt8 
of the research under this contract and the Contractor is 'nrged to 
disseminate the resu l t s  of the work through customary s c i e n t i f i c  
publication chaunels, Bxcept t h a t  # res t r ic ted  data' as defined in 
the h m i c  Energy Act of 1946 ohal l  be governed trg the provisions 
of Paragraph 3 of t h i s  Appendix .B1, 
a reference that the'results were developed under a Colnaissian 
sponsored project, 

A l l  publication8 s h a l l  include 

, '  
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30 Disclosure of Information 

a. It is  understood that  the work under t h i s  contract w i l l  not involve 
res t r ic ted  data and the Contractor will perform such work as un- 
classi f ied work, 
discoveries are  made o r  any data used o r  developed t h a t  constitute 
res t r ic ted  data, the Contractor sha l l  promptly inform the Commission 
and sha l l  c lass i fy  and safeguard a l l  discoveries and data i n  accord- 
ance with the requirements of the Conmission. ,&-- 
that  the *- 
Except as the Commission may authorize, i n  accordance w i t h  the 
Atomic Energy Act of 19L6, as anlended, the Contractor shall not 
permit aqy individual t o  have access t o  res t r ic ted  data u n t i l  the 
designated investigating agency s h a l l  have made an investigation 
and report t o  the Camubsion on the character, associations, and 
loyal ty  of such individual and the Commission sha l l  have determined 
that permitting such person t o  have access t o  res t r ic ted data will 
not .endanger the common defense or security- As used i n  this 
paragraph the term "designated investigating agencyn means the 
United States C i v i l  Service Commission or the Federal Bureau of 
Investigation, or  both, as determined pursuant t o  the provisions 
of the Atomic Energy Act of l9h6, as rrmended. 
t o  whether my discovery or data developed conetltutq restric,ted - 
data, prior t o  t h e  release Og these data and before p e r a i t t a g  any 
indi,vidual who has not received clearance fram the Commission t o  
have access-to.quch data, the Contractor aha l l  seek guidance fxq 
thq Commission, Furthermore, the Commission reserves the r e h t  t o  
require the classification of work whenever i n  its cphbn ' res t r ic ted  
data am involved. 

The bontiquation by the Contractor 04 r o e  found-to involve res'tricted 
data w i l l  be subject t o  mutual agreenest of the. Commission and the  
Contractor and sha l l  ba covered by a modification of this agreement, 
The phrase "restricted data* as defined i n  the Atomic Energy Act of 
19h6 and employed in t h i s  section sha l l  mean "all data concerning the 
manufacture or  ut i l izat ion of atomic weapons, the production of 
f issionable material, or the use of fissionable material in the 
production of power, bat  s h a l l  not Include any data which the 
Colamission From time t o  time determines may be publishedfithaut 
adversely affecting the corn3011 defense Qftd.aecuritfl. 

However, i f  i n  the course of such work any 

If doubt exist8 ad 
. 

b. 

. 
I _  

I 

i 
A -  

h. Msputes , 

Except ae otherwise provided i n  this contract, -any 
question of fact W i n g  under thlr contract ,which 
agreement s h a l l  ba decided by the Contradtlng Office?, who sha l l  reduce 
h i s  decision t o  writing and m a i l  o r  otherwise -fumisfi, a aopy-thereof t o  ~ 

the Contractor. Within 3 d a p  from the date of receipt.of euch uopy, . 

not disposed of by 

\. 



the Contractor may appeal by mailing o r  otherwise furnishing t o  the 
Contracting Officer a writ ten appeal addressed t o  the Commission, and 
the decision of the Commission shall be f i n a l  and conclusive, unless 
determined. by a court of competent ju r i sd ic t ion  t o  have been fraudulent 
or arbitrary o r  capricious or so grossly erroneous as necessarily t o  
imply bad f a i t h  or  not t o  be supported by substant ia l  evidsncet 
That, i f  no such appeal t o  the Conmission i s  taken, the deciaion of the 
Contracting Officer s h a l l  be f i n a l  and conclusive. 
any appeal proceeding under this clause, the Contractor sha l l  be afforded 
an opportunity t o  be heard and t o  offer  evidence in support of its appeal. 
Pending final decision of a dispute hereunder, the Contractor shall 
proceed d i l i g e n t 4  with the performance of' the  contract and i n  accordance 
with t h e  Contracting Officer's decision, 

Safety and Accident Prevention - Inspections ~ 

The Contractor w i l l  comply with health and safety regulations of the 
Ccxmtission required f o r  work of this nature, and pennit the Coaaission 
and i t a  designees t o  inspect the work conducted u n d h  t h i s  agreement. 

Provided, 

In connection with 

s 

5 ,  

, *  

6 .  

- 
? 

0. 

Official8 Not t o  Benefit 

NO m e m b e r  "of' or  Delegate t o  Congress, ar Re8ident COaai ou$r 8haI.i .ba 
admitted t o  any share or part of this contraat or ta t&ny ben&i%.thath 
may arise therefrom, bu t - th i s  pravisiop a h a l l  not be eonstrud,'to.extend -- 
t o  t h i s  contract if  made w i t h  a corporation for its gene 

Anti-Diacrlmination 

The Contractor, i n  performing the work required by this contract, shall 
not discriminate against  any employee or applicant for emplopant becawe 
of race, creed, color, or national origin. 

Convict Labor 

. $ 
I '  

\ 

The Contractor ahal l -not ,  i n  the performance of %hi8 contract, emplqy any 

Termination 

a. 

person undergoing sentence or imprisonment a t  hard labor. ' .  

< 

me co&sion may at any time upon 120. cia78 m i t t e n  notice terminate 
t h i s  contract i n  whole or  i n  pax%. 

I n  the  event of t emina t i&  pursuant t 0  s t i o n  a., the ' 
Contractor s h a l l  submit a a2atcment 'a? coats incurred-in . 
performance of the mrk uqdsr the contract prior t o  8ucb 
termination, and the  Opvarnment s h a l l  pay t o  t h e  Contractor' 

r e l a t iomhip ' t o  the total as the agre 

< 

_ _  4 

bo 

that  portion of the  costa incurred whia bars the sane : , -  

+ 

e 

i x .  ~ . 
t L x. rJ'  
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for the full term bears t o  the t o t a l  of cost estimates fo r  the 
full term, l e s s  the amount of all payments theretofore made. 
If the t o t a l  payments theretofore made t o  the Contractor exceed 
the amount to which it is ent i t led  hereunder, the Contractor 
shall promptly remit t h e  amount of any such excess t o  the 
Government 

10. Eight-Hour Law 

a, No laborer or mechanic doing any par t  of the work contelPplated by 
this contract in the employ of the Contractor o r  a y  subcontractor 
contracting for any p a r t  of s d d  work c o n k p l a t e d ,  shall be required 
or permitted t o  work more than eight (8) hours i n  .ny o w  calendar 
day upon sach work at the site thereof, .except upon the caadition 
that compensation is paid t o  such laborer o r  mechanic in rccordazlt% 
w i t h  the provisions of t h i s  k t l d e .  Tbe wages of every laborer and 
mechanic employed by the Contractor or any subcontractor engaged in 
the performance of this contract s h a l l  be computed on a b w f c  day 
ra ta  of e ight  (8) hours per day and work in excess of eight (8) - - 
hours per day is pe-tted only upon the condition th&' e w q  such 
laborer and meehanic shall be capermated f o r  all hmr8 worked i n  
excess of e i @ t  (8) hours per day at not less than one and anewf 
(13) times the boaic rate of payr Far each violatioa of tho 
requirements of this h t i c l e  a Wnalty of Five Dollar8 l$s.aOi shaU 
be imposed upon the  Contkactor for each laborer or Ire&anic for every 
calendar day i n  which such employee 5s require'd or perritted to 
labor more than eight (8) haam upon said work withorit receiuing 
conpensation computed in accordrmco dth this &ticle, and all 
penalties thus imposed shall be.withheld far tihe w e  and benefit 
of the Cbvemnentj provided, t ha t  t h i s  s t ipulat ion r h d l  be 8ubJect 
in- a l l  respects t o  the exceptions end pllwisioas of U. S. Code, 
Title 40, Sectiana 321, 324, 325, and 326, re la t ing  t o  h h  of 
labor, as modiiied by the pro~s ione  of Section 303 of ArbUc Act 
No, 7816 76th Congress, approved September 9,  19&0, re lat ing to 
compensation for overtime. 

his provision does not apply t o  work performed by employee; of the 
Contractor if this contract is w i t h  a state or  a state institution. - 

b. 

c 

'11. I)efirdtioM 

* AS wed in this aontirad the terms Wnited Staka A&c 1Fao 
 atomic b r g l  C d s e i o n a  and a'coraission* rhall man the U t o d  Sta te8  
Atomic Energy Combsion ar its dulj. author&ad 
representat+ves .. 

-. 
? -  

12. Fellamhipa' 
*.- , . . -.- It is understood 

the Coosmission'dder this contract shall be -8 
the  Contractor that  none of 'the.. r\r& mpipiiSd-$r: 

I 
I , 

1 .  

d r .  i 0 b Z W  
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c 

I .  , 
.'- 

stipend of any appointment f o r  which canmeamrate services are not 
renderetd under t h i s  contract; nor 8haU any of the fun& be used to 
confer a fellowship, or to pay aw part of the stipend of a f e l l m h i p ,  
of any Mnd, 

13. Foreign Travel 

< '  . . -  
. ,- 

It is agreed that none of ths fund8 suppiled by t h o  C d s s l o n  under 
thir contra& shall be u8ed to pay the sqnrnrres of  forslgn travel, 
except where such foreign travel18 aade d t h  the prior appr0vd.l. of 
the C d s l o n .  
the continental United Staterr, excepting, however, travel t o  Canada. 

Voreign travel" aa w e d  herein means travel cmtslde 

, 

. .  



REWR'ZIS AND PROWBUS 
(FOR DIRECT AEC RESBARCH CONTRICTS) 

Date h e  Copies 

.' 1, 

2, 

Pmgress Report six 

Ipu l  Six - Renewal Proposa3. 

m-uord summary of purpose and scope FoUoriDg coapletioa 
of negotiation o f .  
contract and any 
renewal Three 

Complete Sc ien t i f ic  Report On contract termination Six 

Brief r e p o r t s s r  nkmscriptr  may - 
be submitted aa desired by I 
inves t lga tw 

I 

r m s  1 , 

A l l  of tb above should be a d b a s e d  to: 
- Research and Medicine Mvislon \ 

Oak R i d g e  Operatiom Qffice - 
U. S, A t d c  Energy C d s s i t m  
Post Office Box B \ - 
Oak R i d g e ,  !hnnessee ., 

The progress report should briefly describe the scope of tmrestigationa 
undertaken and the s igni f ic ian t  resu l t s  obtained. 
any signif icant  difference8 between the actual  l eve l  of activiw (eqresasd 
i n  the various categories of wmn-montha, f a c l l i t i a s  procured, t r ave l  performed, 
etc . )  and that contemplated i n  the contract, Technical rsportm and a r t i c l ea  
prepared for publication dulling tho period covered should be U 8 h d  w i t h  
bibliographic references. Reprints or proprintis of all ad? material should 
be appended and materia contained thorein need no% be duplicated in the 

It should also explain 

, report. 
: 

s.Ren'mal kopiW&s, if  a q ,  rfionld accoapany the progress report, md-8hottld 
contain the typo of information outlined belpu unless the information fb 
already oontalnectin e a r l i e r  prapoeale or i n  the a c o o a p a w  progross 
report, 
qhould be clearly explained and'the cost  estimated shoald be babed-upoa past  

- 

Any contemplated change i n  program or scape far the renewal period 

experience . I .  * 
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1. Ti t le  of the project.  

2, 
! 

The i n s t i t u t i o a  and departmnt in which the work fill be dons. 

fo Scient i f ic  background including l i t e r a t u r e  relevant t o  the proposal, 
the signfficance, and the motfvation. If the proposal i8 for 
contfnuatfon of work a l r e a w  i n  progress the extent of present support 
should be s ta ted  identirying mounts received from federal  agencies. 

Sc ien t i f ic  ssope of the prbposed research, Its objectives, Its re lat ion 
t o  present knmledge and ' to  comparable work in progress el8eUhe1%, and 
a plan of Bccolnplishnentr f o r  the first year's work, 

bo 

5. S c i e n t i i h  Personnelo Give the RCPIB, highest acadeaic degree, position 
in the - t i t a t fan .  s c i en t i f f c  exmrlencf?, ~ u b l i c a t i a n s  and occampllshments 
of the  senior -investigator (the lndlvictud h o  w i l l  actively dire-& the  
research program) and 'of each regular ttaff r c i e n t i s t  who it is proposed 
will engage in the work, Indicate+ the appradmate fraction of the time 
of each t o  be devoted-to the project during each perid of ths yew, 
Sc ien t i f i c  personuel to  be newb employed for the prodect should be so 
designated, and professional reaords given $f poas$ble. 

60 Other perbormelo, The number of perrasrs of each'stlb-proPese~onal grade 
and th  e f rac t ion  of  the time of each t o  bo devoted t o  the project should 
be liated, Oraduate student emplcyeea should be'identlfled a8 auch if 
t h e i r  thesis is t o  be related t o  the project. 

7. m e r  Financial ~ s s i s t a n c e ,  D assistance for thirr"or other activities 
involving the same personnel br f a c i l i t i e s  I s  t o  be proposed to, or . 

rec6Ived fro0 other f edmal  or non-univerafty 8-artrces the-extent of t ha t  
assistance 6hould be clear ly  s ta ted,  and the_interplTg of the mange-  
m a t s  should be f u l v  explainsdo 

8, IlateriaXs, Equipment and Faci l i t i es .  L l s t  those already available f o r  
the work and just- the need fo r  major items t o  be pmcured, 

Travel and other  items, Explain the pu&e of the proposed travel,  
and of any other major Items i n  the budget, 
contract funds f o r  attendance a t  regular s c i e n t i f i c  meetings should' 
conform r i t h  the pollcy of the i n s t i t u t ion  i n  the use of Its om fmds far 
these W r p O B e S o  

10. Bud eto' Rib should U8t $n d e t a i l  8l1 items of c b t  Weess&y # c._prjr 
- t Ti+ project  f o r  one year or far the duratlan of the proaeet If less than 

a ye&, - It rhonld Includes a Ut- of the individual s a l a r b a  attrihtablji 

individually costiing ry)m than $500 rhich d l  ,reb'in the* u t i l i t y  f o r  

iudimct costs allocable t o  the proJeqt.: 

' 2  

90  
Travel rates and the use of 

/ 

- \* -- 

. to the p r a e c t ,  s+plIes and 8ervice8, equipment- (defined a8 thinp J 

. -re than a par ) ,  travel, coauhiaatfoq 

et cor t r  should be briefly explained, Fhe . 
, .  

1 

r 
I . , r  - _ . *  * I  

l O b 2 4 5 4  
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include the  st ipend of fellows. 
should be i n  accord ul th  the established pol ic ies  o f  the ins t i tu t ion ,  
or, i f  not, an explanation should be submitted. 

A statement of the par t  of the t o t a l  amount l i s t e d  
i n  the  budget which t h e  in s t i t u t ion  is prepared t o  bear, and the amount 
requested from the AEC, and a statemeht of any other  sponsors of the 
project w i t h  the amounts contributed by each, me proposal s h d d  be 
signed by the Senior Investigator, endorsed by a responsible acbinistrative 
o f f i ce r  of the  ins t i tu t ion ,  

12, Statement of current expenditures. A current statement of I ts expenditure8 
for the project, 'and an estimate of expenses t o  be incurred &fig the 
remained of the current period, 

A l l  aalaries chargeable t o  the project 

U. Amount requested, 

13. Residual funds. Any difference i n  the scope of the w r k  d u r h g  the 

If no new funds are required the contract  may be 

current contract period from tha t  contemplated in  t h e  contract, 88 
brought oat in  the report ,  may be reflected i n  the amount requested fo r  
the ensuing year, 
renewed without funds. 
scope of the work proposed for use of residual  fun&&. . 

A proposal f o r  such renewal should &ate the  
.- 

r 

1 -  

b 

, 

._ 

# 

. 
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Contract 100. AT-(4&1)-28q 
Duke University 
Modification Noe 6 

s?Em!m& A- 
THIS SWPUNZNTAI., A m ,  entered in to  t h i s  *yth day of June , 

1953, effect ive a s  of July 1, 1953, by and between the UNITED STATES OF AME3ICA 
(hereinafter referred to a s  the "Governmentff), represented herein by the UNITED 
STATES ATOHIC =CY COMMISSION (hereinafter referred t o  as the nCoarmissionn), 
and DUKE UNIVERSITY (hereinafter referred t o  a s  the  "Contractora); 

UITlOESSETH THAT: 

WEEREAS, the Government and t h e  Contractor entered in to  Contract Bo. AT- 
(4O-l)-289, dated June 15, 1949, provfding for the perfollnance by the  Contractor 
of f ive  separate training OF research projecbs, which contract was subsequently 
amended by Modifications Nosa 1 - 5 ,  inclusive, thereto; and 

order t o  continue one of the said research projects (Title 11); and 
WH-, t h e  par t ies  desire t o  fur ther  extend the term of the contract h 

WHEREAS, this Supplemental Agreement is authorized by and executed under 
the Atomic Energy Act of 1946; 

BOW m, the parties hereto do mutually agree that  Contract Bo. 
AT-(4O-lj-289 i a  modifled i n  the following particulars,  but in no other8:. 

1. In AFt TIC= I& section 1, -, add the following new s u b  
section d t  

"de In consideration of the Cont racbr ' s  perfoMMlnce of 
the research a c t i v i t i e s  described in Supplement No. 5 t o  
Appndix 'A1 and the Contractor18 other conbibut~ons t o  
the project, the Government w i l l  pay t o  the  Conhractor the 
sum of Thirteen Thousand Seven Hundred and Fiw Dollars 
($13,705.00) far the f i f t h  period of perforrmU1ce." 

2, In - REPORTS. REcoRDcj AMD INSPEC TION, add the following new 
section 42 

"a. The Contractor agrees that  *he Comptroller General 
of the United States  or any of h i s  duly authorized representa- 
t ives  shall, u n t i l  the  expiration of three pears after final 
payment under this contract have accesi  t o  and the r igh t  t o  

I U b 2 4 5 b  
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examine any direct ly  pertinent books, documents papera and 
records of the Contractor involving transactions related t o  
t h i s  contract. 

"be The Contractor fur ther  agrees t o  include i n  a l l  h i s  
subcontracts hereunder a provision t o  the e f fec t  t ha t  the sub- 
contractor agrees tha t  the Comptroller General of the United 
State8 or any of h i s  duly authorized representatives shall, 
u n t i l  the expiration of three years a f t e r  f i n a l  payment under 
t h i s  contract with the Government, have access t o  and the 
r igh t  t o  examine any di rec t ly  pertinent books, documents, 
papers and records of such subcontractor involving trans- 
actions related t o  the subcontFact, The term 'subcontract' 
a8 used herein means any purehase order or  agreement t o  per- 
form a l l  or any par* of the work or  t o  make or furniah any 
materials required fo r  the performance of t h i s  contract, but 
does not include (1) purehase orders not exceeding $1,000, 
(2) subcontracts or purehase order8 fo r  public U t i l i t y  ser- 
vleea a t  rates established f o r  uniform appl icabi l i ty  t o  the 
general publfcp or (3) subcontracts or purchase orders for 
general inventory Items not speclf i c a l l y  ident i f iable  with 
the work under this contracto 

%. Nothing i n  t h i s  contract shall be deemed t o  pre- 
clude an audit by the General Accounting Office of any tranrr- 
action under this contract.a 

3. Add the follouing new Supplement ?Joe 5 t o  Appendix "Ans 

"Supplement Noo 5 

"a. w c t  Le aderr Dr. Phil ip  Handler. 

"b. Titla: (a) Localization of Brain Tumors Using Positron- 
emitting Isotopes and 
(b) Renal Function and Metabolism. 

"c. -8 The f i f t h  period of performance Vi11 commnce on 
July 1, 1953, and w i l l  end on June 30, 1954. 
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"de Scone and Plan of Amroach: 
of t h a t  project heretofore undertaken as Title 11. During 
t h i s  period experiments will be continued in the study o f %  

(1) 

(2) 

(3) 

The work will be a continuation 

The mechanism of glucose absorption and the first s tep 
i n  carbohydrate metabolism &&go 

Lactic acid turnover i n  kidney sl ices .  

Made of  enzyme action, par t icular ly  the action of 
esterases and the i r  transferring ac t iv i ty  and the 
action of chymotrypsh. 

( 4 )  Purification of the active principle of the parathyroid 
gland 

"a. %e Contractor shall furnish a s  its contribution t o  the 
project : 

(1) Salar ies  of s t a f f  members, ineluding the 
Project bade r ,  and other personnel engaged 
in the work i n  excess of the Governmentti 
payment under bo (1) below. 

Use of laboratory work space; and equipment, 
materiale, and facilities needed for the 
project i n  excesi of the Government's con- 
t r ibut ion under b. below. 

(2) 

(3) lu1 cler ical ,  administrative and overhead 
coats i n  excess of the Government's payment 
under be below. 

"be The Government's payment as set out i n  ARTICLE 111, section 
1, subsection de ,  shall be applied generally i n  accordance 
with the following operating estimates: 

(1) Salaries and Wages #9,040.00 

3 Research Aseiatants $5,400.00 
Electronics Technician 1,000.00 
Technician 2,640.00 

l o b 2 4 5 8  
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"3 0 

(2) Equipment and Shop Time 

(3 )  Supplies 

Radioisotopes, chemicals, glass- 
ware, animals, i l l u s t r a t ions  

(4)  Travel and Communications 

( 5 )  Overhead 

"c, Items of property procured or manufactured by the Contractor, 
t i t l e  t o  which shall vest i n  the Government (see ARTICLE VI): 
Hone e 

TECHNICAL AD MINISTRATIOlO BY C OMMIssIOlp 

"The Commission has assigned the responsibil i ty for  adminiatering 
the technical and sc i en t i f i c  aspects of this contract to: 

MeUical Branch 
Division of Biology and Medicine 
k i t e d  S ta tes  Atomic lbergy h d S s i O n  
1901 Constitution Avenue 
Washington 25, D. C." 

4. In Appendix "Bn, PROVISIOIQ, section 3, Wac losurp oi Inior- 
mation, subsection a., de le te  the th i rd  and fourth sentences thereof, and sub 
s t i t u t e  therefor the fol lor ings 

"Except a s  the Commission may authorize, in  accordance with 
the  atomic berm Act of 1946, as amended, t h e  Contractor shall 
not permit any individual t o  have access t o  r e s t r i c t ed  data 
u n t i l  the designated investigating agency sha l l  have made an 
investigation and report t o  the Commission on the character, 
associations, and loya l ty  of such individual and the Commission 
sha l l  have determined that permitting euch person t o  have ac- 
cess to  r e s t r i c t e d  data  wi l l  not endanger the common defense or 
security, 
gating agency' means the  United States  civil Service h d s s i o n  
of the Federal Bureau of Investigation, or both, as determined 
pursuant t o  the  provisions of the  Atomic hrgy Act of 1946, as 
amended by the Act of t p r f l  5 ,  1952, Public Law 298, 82nd Congress, 
66 Stat ,  43.m 

As used i n  t h i s  paragraph the term 'designated invest- 
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IN WITNESS WHWEOF, the parties hereto have executed t h i s  Supplemental 
Agreement the day and year ffrst above written. 

UNITED STAT= OF bMERICA 

BY: U. So ATONIC ENWGP COl#ISSION 

Bys 
Contracting Officer 

% m n  M. Rath  

WITNESSES: 

; 

/ i 
i 

Durham, N. C. 
Addresa 

@ 2 d ?  
Wharn, N. C. 

(Address 1 

AccsDtance & Role& Leader 

I 
by its 

&&I$ Dirertor 

R E S E A R ~ H  AND MEDICINE DIVISION 

have read the 
provisions. 

foregoing Supplemental agreement and agree t o  be bound 



Contraot Bo . AT- (40-1 )-2 

Yodlfioation lb. 6 
(mkm Univ.rrity) 

TUS SUPPUIEE'TAL AQBti;EyEIIT, entered into thia 2 thby of June 
1952, effsotire a e  of July 1, 1362, by and betweon d%EI= lo;-' 
AMBRlccI (hereinafter or l l ed  fhs "Qovdsmn~"), np?om&Od huein by the 
mDITeD STATES ATOMlC EZBRGY COPYISSIOY (hereiariter oalled the "Co~dsrion"), 
and OOZE UBIVEBSITP (hereinrltsr cal1.d the "ConfrpntorR); 

REEREAS, the Ooternamnt and the Contraotos. ePtered i n t o  Coxatnot 
%b. AT-(40-1)-289, dated June 15, 1949, fcw the perf- 
trrotar, oopagcnroing 

t& Con- 
July 1, 1049, of Sive eepulite training o r  n l u v o h  

F O j W t 8 3  and 

lAtIEBEas, the  Contraot &e beon amnded heretaforo by Ypdlfloatiarrrr 

UHEZWS. the partier dsriro to &end the t e r m  o f  the Cantmot In 

ma. 1 tkough 4, 

order t o  oontinw and oacpuad thrm of the projmtr ,  u suoh ext.pd.6 pro- 
grmm i s  &scribed in Supplsarnt Po. 4 t o  dppodl% "A", a d  

'CIBEBELLS, t h i a  Supploiaental Agreezmzit is authorired by ud rx.oufsd 
under the A t d o  Ebmrgybt of 19463 

Isom, TMSRWCRB, the partier hereto do mutually %reo that Copztnof 
Illo. AT-(40-1)-289 i s  modified in the f o l l a i n g  p u t i o u l i u r ,  but in ao d b r e t  

I O b 2 4 b l  



"SUPFUMm la. 4 

"July 1, 1952 - JUOS 30, 1953 

"Phi8 Supplement Eo. 4 desoribea the researoh progranre nnd budgee 
under three asparate t i tbs  8s agreed upon betwoen the CmniusPon and 
tho  Contraotor for the fourth period of perforrPPnne. 

"TITLE 11 

"a. 

b. n 

"0. 

Rojeot hade? 

"The work under th i8  Title I1 all be aarried on by the 
Contraotor under the d ireet ia  of Dr. Philip kIar,dler. 

Term 

"The fourth period of perfonneuroe for th la  Title I1 rill 
oammrroe on July 1, 1952, and will end on Jwm 30, 19€Se 

- 

Program 

"(1) scope a& Plan of Appr oaoh 

"The objeatiw of the projeot under this Title II 
dll oozxtirrue t o  be &nvestQatiOns into (.a) thf3 
use of pasitron-emitting irrotopes fo r  extraorenial 
loual ieat ion of brain tunore; (b) ranah f m t f o n  
and wtabolitm; ( 0 )  parathyroid funotiou.. 

(a) walitat ian of Brain amDrs 

U s i n g  paper eleotrophareale of eerebroapinal 
f lu id  fran norm1 subjeats ~d ptients  with 

U 8 0 f i l  mppr and Iodine labeled dyes am086 the 
'Blood-brain lwwrler' will bs studied as a 
eoreenmg procedure t o  obtain infornation 
xmaeesary t o  dsv6lop more ruifable crarriem for 
ooppor and iodine whioh r v f l l  p e d %  more effective 
lwel irat ion.  Dye8 with wrftabl e ahwaotsr i s t io s  

brain ld8iOn8, tbe mode O f  pa68agO O f  pote&hlly 

~ I l l  then be &&Ode 

I O b 2 4 b 2  
... 



TSIO reabsorption of gluooee by rem1 tubules 
will be studied with C1*-gluOOss  in w r  
alvrlogoua t o  prOJious rbadies rfth P 82 

In order better to interpret previouly obtain- 
ed data with g2 i n  oat  kidneys, rimihr 
atudiss will bo made w i t h  yeast O d l S  end yeast 
ertraota. 

Qls-rrixth of all t h e  energy avai&bie fran 
glU008B oombustiaa in tho kidney is patentially 
made available by oxidation of 3-phoophoglyoerrlde- 
hyds. Yet dnao this ooours in tho oytoplasm 
and the 8y8tem for generat ing  ATP i s  in 
mitoohodria, this O a x m t  happen unlesr the 
p y r w e t e  formed i s  reduced t o  laatate axid then 
delivered t o  the mitochondria. If' this ie t& 
oobe then a l l  ghooao oxidation proceed8 through 
laatio sold.  
theory with C1klabelsd gho08e and laatiats. 

The Contraator will t e a t  this 

( 0 )  Parathyroid Etamtion 

Attumpbr to pUrm t h i s  Wrppone Will be OOA- 
tiuued and the mode 
prsviourly developed proocrdure w i t h  

of aotion apprri 

"a. The Contractor w i l l  fwnb6h a# its oontribution t o  the 
Title 11 progectt 

(1) Salaries of staff members i n o l u d i q  tho hojsa t  
Leader, and other persome1 q q e d  in the work In 
0x008~ of fh, ~ovommeplf's ppnt d e r  b ( l )  below. 

(2) Use of laboratory rork spaoa; d materials, equlp- 
ment and facilltiea required fer the  work in  0x0088 
of the GOVerm~bnt'r oozxtrlbu%ion under b, below. 

( 3 )  Clerioal, administrative and overhead oosti  io 
excmnr of the OC)8e?~~ent'b paynent under b. below. 



, 

Three Research Asaietaxtrr 
Eleotronios technician 

(Foster ) 
T e o U c i m  (Blook) 
Total S d a r i e a  

Equipnt d Shop T i m e  

(Inohding 1)3,200.00 far air- 
oonditicming e q u i p n t )  

$6,4OOoOO 

Supplieo (includes rodioisotopea) 

Travel and Comnunications 

$8,940,00 

4,200.00 

2,400.00 

250.00 

Overhead 

subtotal 416,757.00 

3.960.00 

TOTAL $1 2, W?. OQ 



"a. ProJect Leader 

"The fourth p l o d  of performcuroe for thie Title 
w i l l  o~nnsloce on July 1, 2952, and w l l l  and on Jurv SO, 
1953 b 

'(1) Scope and P l a n  af Approaoh 

"The objeotioe of  t h i s  Title III w i l l  oontinuo t o  be 
etndies of electrolyte and f lu id  balanoe in health 

period atrot 
rrrd di8-80. Tb 6hZdi08 cOUtmp&ted f o r  th i s  



(2) 08s of laboratory rrork rpoe;  and mtoriala, equip- 
ment rad faoilitids required for the work In 8 ~ ~ 6 6 1  
of t b  WverrmQnt’s oontributioa under b. bdor. 

(3) Clerioal, adminirtratiw and overhead W8t8 in 
oxod8s of the Cwernment*e payment W&r bo below. 

“be Ths 0OrW‘M-t Will pBy t o  the Contrwtor the 8- C& 

Iko ThouraIld Pi- &andred Eighty-be Dollars and Forty 
Cent6 ($2,581.40) whioh, together with the dum of h o  
Thousand Borty -b  Dollarr ($2,0al.OO)(Wh%oh amauat tho 
parties hereby agree ahall bo d e e d  t o  repreeeat the 
aroo\urt by rhioh the total pf peymsnts Inadd by the 

priods axcwds total expenditures for tb 8- periods) 
is  t o  ower beanrally the fohlming operatixg ertimatert 

h V e F n m s &  under fh i8  T i t l e  111 for  prdOUr OOntrocf 

(1) Salaries 

(4) 2lrarel and Communication6 

( 5 )  C ~ h & p n t  Fund 

100.00 

160.00 

I O b 2 4 b b  



"0" Itma of property growred or zmmf'notursd by the Con- 
trector during this period, tf.l;le t o  -oh w i l l  test 
in the Go~sr~ment (see Axtiole V1)i XOXW. 

"The ~0mmi8Si003 h e  aesigmd tbs reaponaibility for administer- 
ing tho taohnical and soiantlf io  aspots  of this Title I11 to: 

Ybdical Branoh 
D i v i s i o n  of Biology and Yedioine 
United Staters Atomlo bergy Conmiasion 
1901 Comtitution hvenue 
lashingtcnr 2&, D. C. 

"a. Bojeot Leader 

"The work d e r  this Title V will be orrrfed out by the 
Contraotor under the direotion of Dr. I. E. OTIy Ob 
ROjOct 

"The fourth period of perfarnrarrpe for thib Titlo rfll 
commenoo on July 1, 2962, om3 rill end on Jurzb SOp 1955. 

"(1) Soope and Plm of Approach 

The work under th ia  T i t l e  V w i l l  be carried 9ut 8s two 
separate projeote during thir periods 

"Project rba 

f U b 2 4 b l  



L 

c 

LIC) irotope rill be introduood into the labeled 
homogenate. m a r  8uitable iaoubation th. 
nuoleotiden end histons rill be irolated rrd 
their frotope ooxtest measured. 

Thr objoutfw of R o j r o t  *B* of Tftl:, V rU1 -a- 
time t o  be the study by r 8 d i O b O t 6 ~ 0 8  of rho11 
f o m t l o n  in mllurrkso 

2.600.00 
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"0. 

(2)  bnaumable supplies 

(3) Ieotopss 

1,100.00 

300.00 

Stroborcope 260.00 
tUgh 8- oentriiuge bd 80.00 
Majntenanoe rpld Repair 260.00 

Total 12quipmat and ILirrt.lurPo0 680.00 

(6) Contingent Fund 

( b l u d e 8  travel)  . 

Itanr of property poourod QC munlhntured by tbo Ooatraotor 
during thio period, title t o  r h l o h  rri l l  rest in the Oorerxmmt 
(608 &%%Ole n)t b Z l @ e  

"3. TECENICAL ADHTNISTRATIOli BY COydISSIOB 

Modioal &umh 
Mvimion of Biology and ybdiolao 

1901 Conetitutlon Avenue 
U d t d  Stater A f o l n f O  W&Y OarPad88l08 

25, D. C.' 



ACCEPThlOCB BY PROJJ3CT WESS 

I bava read the foro@.ng Sup 
by its praaiaiorul to the extent t 
uhioh I a s  respoasible. 



Contract No, AT-( LO-1) -289 
(Duke University) 
Abdification Noo b 

___ --- SUPPLEWTAL AGREEldENT 

THIS SUPPIJUENTAL AGREIWXT, entered into this 4th day , 1951, by and betwen the UNITED STA-AMEXUCA 
7;e-d the "Clovernmenttl), represented herein by the 

mlssionn) , and DUKE UNIVERSITY (hereinafter called the "Contractor") ; 

, %  
* .  

I UNITED STATES ATOMIC ENERGY COMMISSION (hereinafter cal led thenCom- 
*. ' 

'AITNESSETH THAT: 

WHEREAS, t h e  Government and the  Contractor entered into Con- 
tract Noo AT-(&O-1)-269, dated June s, D49, for the prform~nco by 
the Contractor, commencing on July 1, 19&9, of five separate trainhg 
or research proJects; and 

PTHEREAS, the contract has been amended heretofore by Hodifi- 
cations NOS. 1 through 3; and 

WEREAS, the par t ies  desire to c o m o t  an error in the budget 
of the Title V project appeming in Modification Noo 3; and 

WHEREAS, this Supplemental Agreement is authorized and 
executed under We AtopPic Energy A O t  of 19&6; 

NOW, THEREFORE, the par t ies  hereto do mutually agree that 
Contract No. AT-(&0-1)-289 is  modified in the following particulma, 
but i n  no otherst 

1. In Supplement Noo 3 t o  Appendix "An, T i t l e  V, Section 2 b, 
lines 2 and 3, delete the ium "Ten Thousand One Hundred Forty-Three and 
60/100 Dollare ($10,fi3hO)n and s u b s t i t u t e  therefor the sum of "Ten 
Thousand 2ive Hundred Porty-hree and @/lo0 Dollars ($10,543.60)~. 

I O b 2 4 l l  



IN WITNESS WHEREOF, the parties hereto have executed t h i s  
Supplemental A g r 8 e m e n t  the day and year first above written, 

UNIlED STATES OF A m I C A  

BY: uN1'E.D STATES ATOMIC ENERGY COMMISSION 
A- 

BY : <?3.---fso(uc 
C. Vanden Bulck, Assistant Wanager, ClRO 

. 
une JoWson, 

-Durham, Bo C; 
(Address) 

ACCEPTANCE BY PROJECT XlEADER: 

I have read the foregoing Supplemental Agreement and agree to be 
bound by the prodsion of th is  document. 

A%. h J L  
Project Leader, Title V 

- 2 -  



Contract No AT-( h=l) -289 
(Duke University) 
Modification No. 3 

THIS SUPPLE:GMTAL AGREEME:n, entered into this  29th 
day of Jhan , 1951, by and between the UNITED STATES OF 
W X C A  (hereinafter called the "Govemnenttt), represented herein 
by the UNITED STATES ATOMIC SNmGY COMSSJON (hereinafter called 
the lrCammfssionn), and DUKE UNIIIKRSITY (hereinafter called the 
"Contractor 1') ; 

WITNESSETH THAT: 

IHEREAS, the Government and the Contractor entered 
be0 Contract No, AT-(hO-1)-289, dakd June 15, 19b9, for tbs 
performance by the Contractor, cmaencing on July 1, 1949, of 
ffve separate training or research projects3 and 

W H E R E A S ,  the contract harr been amended hemtofore @ 
Modifications Nos. 1 and 2; and 

?MEREAS, the partiea desire to extend the ten0 of the 
contract i n  order to continue and expand four of the pmjects, 
as described i n  Supplement No; 3 to Appendix "A"; and 

ViHERElls, this Supplemental Agreement is authorked by 
and executed under the Atomic Energy Act of 1946; ,- 

NO"!, TCiEREFORE, the parties hereto do mutualu agr'ee 
that Contract No. AT-( hO-1)-289 is modified In  the PolloUIrLg 
particulars, but in no bthers: 

1, Insert the sub-section letter "a," between the 
wrds Wonsideration." and "In" In Section 1 o f  ARTICLE IIf - 
PROGRAM DEVEU)PMENT AND FINANCING, and add the followin g- 
~ I C L E  III: 

ltb. In consideration of the performance of the 
work under the four Titles descrihd i n  
Supplement No. 3 to Appendix # A * ,  the Govern- 
ment w i l l  pay to the Contractor the t o t a l  m u  

I O b 2 4 1 3  



of Farty-Four T h o w a d  gight Hundred 
Nineteen and 73/1W Dollars ($44,813,73) 
f o r  the period July 1, 1951 - June 30, 1952, 
t h e  funds to bo applied to the four T i t l e  
according ta the budget provisions of 
Suppleizent No, 3 to Appendh (A' .  
express3y agreed that the t o t a l  sum of 
Four Thousand E i g h t  Hundred SiXty-One and 
27/19U Dollars ($4,861,27) which had been 
pneviously paid to the  Contractor by the 
Government under Chis contract but which 
~3.11 remain unexpended on June 300 1951, 
Prill be a;3plied to the costa during the 
period of performance July 1, 1951 - Jane 
30, 1952." 

It i s  

2, Add the following new Supplement NO. 3 t o  
Appendix "Arf : 

nSU??ia!m!lT NO. 3 

"Thia supplement describes the research pm- 
gram under four separafie titJes for the period 
of' performance, July 1, 1.951 - June 308 1952. 

"lo PROJECT 

I t a -  Project Leader 

"lac work under t h i s  Tide - m i l l  be 
carried out by the Contractor under 
t h e  direction of Dr, Philip Handler 
as Project Leader. 

"'lhe third period of performance for 
th is  I'itle will commence on July 1, 
1951, and end on June 30, 1952. 

- 2 -  
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"c. Program 

"(1) Scope and P l a n  of Approach 

??The objective of t h i s  Title dl1 
continue to  be t h e  conducting of  
an 4t.C fellowship training program 
along the lines set  forth i n  the  
original T i t l e  I, the details of 
the curriculum, tuachlng staff, 
number and nature of students, and 
program as stated in the Contractor's 
annual progress report dated March 
15, 1951. 

't2* BUDGET - Third Perlod: July 1, 1951 - June 30, 1952 - 
"a. The Contractor w i l l  furnish aa Its contri- 

bution to the Title X project: 

(1) Salaries o f  8-f members, including 
the Project Leader, and other personnel 
engaged In  the work in  excess of the 
GovernmentU payments qnder b (1) 
below. 

(2) Use of'laboratory and classroom b r k  
space, and equipmsnt, mahrlals and 
facilities on hand as needed for the 
work., 

(3) Clerical, administrative and otrefiead 
costs in exc01 of the CZove-tas 
paymnt under b ( 5 )  below. 

"b. The Govermentrrlll p a y  to the Contractor 
the sum of Twelve Ihmsand Eight Hundred 

which, together with the unexpended amunt 
of E i g h t  Hundred Fifty- and 67/lOO D o l l a r 8  
($851.67), remaining f r o m  the aOoanamsnt~8 
payments under the aecond period of perform-- 
ance, will cover the Contractor88 other 
expensea, esthated aa follows, 5n the per- 
fonnancs of the contract during the third 

FOrty-Eight 'urd 33/IOO Doll- ($12,848.33) - 

period: 

- 3 -  



3. 

(1) %laria3 

?raject Leader at 
$150.00 a month 

Laboratory instructor 
at $200,00 a month 

Lecturers at rate of 
$15.00 per hour 

(2) Pezlllanent equipcat 

(3) SUppli08 and shop time 

(4) Travel and c o d -  
catioGs 

(5 )  Overhead at  3 s  OS (i) 2,550.00 

"c. Itema of property procarsd or manufacturad 
by the Contractor during this perfod, title 
t o  which win vest in  the rnernrnent (see 
Article V I ) r  None, 

TECHNICAL ADbiINISTRATION - BY C W S S Z O N  

"The Commission has assigned the responsibility 
for administering the technical and scientific 
aspects of this l ' i tle to: 

Medical Branch 
Division of Biology and Medicine 
U, S. Atolpic Energy Commission 
1901 Cons tltution Avenue 
lashington 25, D. C. 

- L -  



"TITLE I1 

"lo PROJECT 

Pro-iect Leader 

qlfie work under th is  Title W i l l  be carried 
on by the Contractor under the direction 
of Dr. Phi l ip  Handker. 

Term 

"The third period of performance for t h i s  
Title will commence on July 1, 1951, and 
rill end on June 30, 1952. 

- 

Program 

"(1) Scope and P l a n  of Approach 

"The objective of t h i s  Title w i l l  
continue to ba inveetigatione into 
(a) the w e  of poaitron-sndtt% 
isotopes for localization of brain 
tumors; (b) rsnal function and 
metabolism; and (c) parathyroid 
function. 

"Ihring this period, the Contractorerr 
work lrill follow these m e a  of en- 
deavor: 

Locolitation of brain tumor8 

It is contanpiateti that at leaat 
tu0 patienta a reek rill be caret- 
fully studied. It is thought that 
SUCc68Y of the pmjeot nill depend 
on the biological propertha of the 
poeitrona;ioitting dprs employed. 



and insulin. Also, previous 
studies ~3.11 be repeated in p a r t  
80 that the specific activity of 
each of t h e  phosphonrs abms of 
adenosine triphosphate can be \ 

measured as a function of time, 
In addition, the glycolytic schene 
established by non-tracer techni- 
ques in yeaat and niuscls W i l l  be 
rb-exmined. 

( c )  Physiology of the parathyroid 

An effort will be made to purify 
and isolate the physiologically 
active principle of the parathyroid 
gland using a combination of electro- 
phoresis and counter current d i s t r i -  
bution for purifications and the new 
activity assay using ~ 3 2 .  

"2. BUDG5T - Third Period: July 1, 1951 - June 30, 1952 

"a. The Contractor w i l l  h r n i s h  ao its contrlbutian 
t o  the 'I'itle I1 project: 

(1) Salaries of staff memoem, including the 
Project Leader, and other personnel 
engaged in the work in exoess of the 
Government*a payments under b (1) below. 

Use of laboratory work e p m ,  and equip- 
ment, materials and Facflitfes on hand 
as needed for the work, 

(2) 

(3)  Clerical, administrative and overhead 
costa i n  excels of the OOve~nment'8 pay- 
ment under b (5) below. 

"bo The Government w i l l  pay to the Contractor the 
sum of Seventeen Thousand Four Hundred Ninety- 
Three and 991100 Dollars ($17,&3.B] which, 

- 6 -  
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together with  the unexpended amount of One 
Hundred Seventy-Five and &/lo0 Dollars 
( $175.OI) remaining from the Government9 s 
payments under the second period of perform- 
ance, w i l l  coJer the Contraetorts other ex- 
penses, esthated  aa Pollms, in the perform- 
ance of the contract during the third period8 

(1) Salarie. 

Two research asaiutants 

II. H. Good (partial) 

A, Foster 

E. %allam 

(2) Equipment and shop t l m o  

(3) SUPPli- 

(4)  Travel and communicaticrtv 

( 5 )  Overhead at  8% 

Total u7,66g.00 

@cc Items of property procured or muufacturetd by 
the Contractor during this period, tit le to 
lrhich -1 vest in the (3ovsrnment (see Article 
V I ) r  Noneo 

"30 TECHNICAL ADlylNXSTRATIcEi BY COMHISSIW 

''The Commission has assigned the respaasiblllty for 
administering the technical and acientific aspeob 
of t h i s  Title t o t  

- 7 -  
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"TITLE 111 

Project Leader 

'"lhe work under t h i s  Title w i l l  be carried 
out by the Contractor under the direction 
of D r .  J, 5, Harris as Project Leader. 

"The th ird  p e i o d  of performance for thi.8 
'l'itle w i l l  commence on J u l p  1, 1951, and 
lrill end OA June a, 1952. 
Program 

"(1) Scope and Plan ~ of Apoach 

"The obJactive of this Tit le  ell con- 
tinue to be studies of electrolyte and 
f l u i d  balance in health and disease, 
bring this period, the  Contractor fill 
continue studies in progress, Among 
the specif ic  studies contemplatad am: 

(a) An intensive s t u e  of the s a l t  and 
f l u i d  exchanges of the isolated rat 
diaphragm with the surrounding 
medium, 

(b) Investigations of upWn of radio- 
potassium in the liver of the 
anesthetized &go 

"2* - BUMiET - Third Period: July 1, l9Sl - June 30, 1952 

ma. me Contractor dU furnish a8 StS CO!&fibut iOn 
to the Title ,III pmjeett 

(1) Salarlw of mtaff members, Inch- the 
Project Leader, .nd ather peroonnel 

I O b 2 4 8 0  
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engaged in the work in excess of the 
Goverxment‘a payments under b (1) 
belowo 

(2) Use of laboratory work space, and 
equipment I materials and faci l i t ies  
on hand needed for the work, 

(3 )  Clerical, administrative and overhead 
costs in excess of the Government’s 
pay.nent under b (5) below, 

“be The Government w i l l  pay to the Contractor the 
sum of Three. lhousand N i n e  Hundred Thirty-Three 
and 81/100 Dollars ($3,933.81) which, together 
with the unexpended amount of ‘hree Thousand 
Three Hundred Thirteen and l Y / l O O  Dollars 
(43,313.19) remaining f r o m  tbe Governmentoa 
payments under the second period o f  perform- 
ance, w i l l  cover the Contractorts other ex- 
penses, estimated as follows, in the perform- 
ance-of the contract awing the third period3 

(1) Salaries 

V. Ho1loway (technician) 82,bCXI. 00 

C. Wckler (technician) 2,260.00 

(2) EquipiI1ent 9009 00 

{b) Travel and communications 1500 00 

( 5 )  Overhead at  8% 537000 

Total 

- 9 -  



"c. Items of property procured or manufactured 
by the Contractor during this period, t i t l e  
to uhich rill vest In the Government (aea 
Article V1)r None. 

"3. TECHNICAL ADUINISTRhTXON BY COIMSSIW 

Wlhe Combsian has assigned the responsibUtY 
for adminiatering the technical and aclentUla 
aspecta of this Title t o t  

"b 9 Tom . .  

"co Pmgran 

- 10 - 
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' I  

the second period of perforprirnes, w L U  
C O V B ~  the Contractorla other eLpbIu(Y, 
estimated u1 folSQws, in the perf-- 
of the contract during the third period: 

Salarim 

c. wlnn (12 months) a,3,400.00 

- 1 2 -  
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IN JTNFSS P;IIERW, the part ies  hereto have executed 
th i8  Supplerpsntal Agreement on the day and year flmt above 
written, 

UNITED STATES OF ILICERZCA 

4ZL-J  
A. s./Brower, 
D u r h b  I?. C; 

61Pt UNITED STATES ATOMIC ENEfEY COMMISSION 

BY: 

TITIE: Contractinn Wf!l cer 
C. Vanden Bulck, ASsi8tant Mmager, OR0 

TITLE; 



Contract Non PT-(LO-1)-289 
Modification No, 2, 

SUPPLE.MENTA L A CFLEMFNT' 

THIS SUPPLEIENTAL AGREEUENT, entered into t h i s  
1950, effective as of the * ! t  by and between t h e  UNITED STATES CIF 

represented 

/a ~8 day of 
GGGy of July, 
Ai@ H K A  (hereinafter called the l*Governmentn ) 
herein by the UNITED STP.TF3 ATOMIC ENERGY C O K ~ I S S I O N  (herein- 
a f te r  called the "Commissiont1), and DUKE UTlrlVE.Z3ITP (hereinafter 
called the  "Contractor" ) ; 

'NITNhSSETH THAT: 

'JVHEilLAAs, tie Government and the Contractor entered 
into a contract, Noo PT-(&o-1)-289, dated June 15, 19&9, for 
the performance of research wcrk by the Contractor, and 

WHUiAS, said Contract has previously been amended 
by Modification No, 1, dated June 28, 1950, and 

W H E C A . 5 ,  the parties desire t o  revise the scope of 
the research project under Ti t le  I1 of kppendix " A n  as herein- 
after s e t  forth, and 

HIIWERE'AS, t h i s  Supplemental AgreeEent is authorized 
by and executed pursuant to  the Atomic Energy Act of 1946; 

NOW, TiIEKEFOBF, the par t ies  hereto mutually agree 
tha t  said Contract No, hT-(L0-1)-289, as heretofore modified, 
is hereby further modified i n  the following particulars, but 
in no others1 

1, Supplement No, 2 t o  Appendix "AH which c o n t a b  
a description of the new work under Title I1 is attached hereto 
and hereby made a part of this Contracto 

2, It is understood and agreed tha t  no additional 
consideration shal l  be paid t o  the  Contractor on account of 
t h i s  addition t o  t h e  research project, 

I O b 2 4 8 b  



IN WIT.N?iSS YJHEi-IFOF, the parties hereto have 
executed this Supplemental Agreement on the day and year 
first above written* 

UNITED STATES OF AMERICA 

BY: U. S. A T O a C  ENERGY CO?6MISSIW 

BY: 
C. Vanden Bulck 

TITIE t Contracting Officer 

e 
DUKE UNIVERSITY 

INITNESSES FOR CONTRACTOR’S SIGNATUREI 

Address /ou.’cRh..-,/- 
2. Name 

Address L;t-c 



T h i s  Supplement Noo 2 describes the revision o f  
t h e  scope cf t n e  reseerch p r o j e c t  covered by Tit1.e I1 of 
this ;penm.:yC - .  

? &search f-:oy;, --_- 
kdci the I'cUowine nri -  subsections under I<, c o  

LProi:rani : 

l o  c c  (6) '&e of a positron emitter i n  the 
precise localieation of tumora & 
coincidence coiinti~'g, 

I* :: \:)) Stx&J af +,he rnetzhclim =f ~4 
labelr d cnoles  t e ro l  

0 

*- ACCEYr4NCE 3Y PriOJi'CT LE .j 9kK 

I have read the foregoing revision of Title 11 and 
the Modification t o  which it relates and I agree to be bound 
by the provisiofis of said, 

l o b 2 4 8 8  



TJUS SURUWBTfU AG-, entored I n t o  thir 28th day of 
1950, effective aa of the 1st Or J u l y , > F w  and 

lid?%%e o UNITED STAZES aF AiAiStUCA ( heroinafter oalled tb "GavaanrsxtW), 
roprasaatod herein by tho UNITED SWES ATOMIC E34BcUX COhbUSSXOY (heroiruftw 
oalled the "Comniision"), a'nd DUKE UNIVBRSITY ( h o r o M a F  o l l l sd  the 
"C)oatraotor"); 



't20 Paymoxtb 

a. Prior t o  June 1, 1950, t b  Goveramsat hrrs ;mid t o  tho 
Co,ntractor the sum of Thirty T;?nusud Yman dundrsd S m n  Ikllars and Forty- 
Eight C d e  ($30,707,48){which reprosants tho Initial payment of tho lump-aum 
oonsidoratlon atatod in SeatLon 1 abmo. 

b. 48 awn aa practicable & f t W  July 1, 1950, t b  &VSFnab& 

ahall pay to tho Contraotor, upon submission by tho Contractor of a ptoperly 
certified vouoher, the rum of Twanty-Six Thourrclnd S I X  kiundrad Fffty-'P&oo Oollrra 
a d  Sspenty-Om Conte (l~Z6,658~71)) and, OA or baf'oro Junury 1, 1961, the 
c)aparnmunt shall pay to the Contraotor, upon rubmis01oa by tho Co&ra&Or oi a 
properly o s r t l f i o d  w o h o t ,  tho uum of 'honty-SiX Thoumad Sir ktuakad m- 
Three b l l ~ s  m d  Sevsnty-Ona (~26,655011). 

Os fn the 0~8nt that the tern P i  the QOnt-Gt i n  further 
extended, the Oavsrrrmsnt ahall  pay to  the ContrWtW, upon 8Ubmi68iQa O f  

properly cert i f ied touchers, eaoh aix m o n t h s  in  a d m o o ,  m umuflt aqua1 
t o  om-half tha anmat y r s d  oonsideration tor the pro.j00toae anrtually 
w o o d  upon by the parties hereto. 

m o w  urd &&et Pae Subrequent Period.. Ora or before Apri l  1, 
U S l ,  and Apri l  1 of arch year tkbroaiYer, the Contractor nikl euWt t o  tho 
Cosmni8sion 8 current 8tat&t of  ita oxponditurss for the proJsot8, an o s t i n r t o  
of oxpsnsas t o  be j.murred durw t& rlrarindsr of the thon curref t e r m  o f  the 
oontract, and Q propooad program ud bud@ for the NQooO~rrC; Y8-e 8 b U i X 4  
the proposod work t o  be f inu lced  by *he Cornpireion and tho CoPtraotor. 'rho 
Contraator U'Ld the C~m&srioa ahall tbon xm&irto u t o  tho emoullt t o  be prid 
by the C d 8 s i o n  t o  tho Contrator for tho s.FVIoo8 t o  be performod during . 

the onsuing period, tw info oorhidoration any porf lo~  uf -&8 thoro- 
toforo made whioh w i l l  romain unarpondod at the & of the p r w o ~  pwiod. 
The extended progams, bud& 61ad the additional amunt to be prid t o  the Con- 
tractor ehal l  bo incorporated i n t o  a f o r d  mdiSfiorrt5on of th io  o 9 n t r ~ t . ~  

3. iralote Sectiona 2 t o  6 bClueive.of &io10 v - &Opts, 
Records and Inspoctioru, and  substitute tbrdor  tho follaninr, i iactiona 2 4 3: 

"2. The Contractor -11 mako protfers aad other roports in 
suah mnnor a n d  at M h  t imes  a8 8pecfPied in nppendix nCn whioh i a  attached 
hareto and hereby made a part o f  this contract. 
a list of per801~~1  workiJy on t h e  projeot. 
should be aooorapaJlidd by a brief statomant of tho lncUrid#l*r b.ak#ound, 
trainin& end experience. 

Proyoss reports -11 inoludo 
hxnoe appear- POJ? the f b r t  tiPla 

"3. The Commission dm11 at all timer be dfordod aooorr t o  tho 
p r U I d S O 6  and t o  a11 t e C h n i O d  P O C W d 8 ,  oorre8pondonoe, % & r U & i O n 8 ,  &aUill&88 
and memoranda of record value of' tho Contractor partaAni4 t o  so ld  work." 



4, Delete Artiols VI- Property hLirnished t o  contractor - Liabilityp 
and 8Ub8titUte therefor the following Artiolb VI: 

"Artiole V I  - Title to Property Acquired by Contraotor 

In conaideration of the Contrautor'a contribution to the reeearQh 
projecrtr deeoribed inhppondix 'A" o f t h i r  contract, t i t l o  to all Iprtaridls, 
tools ,  nnohinsry, equip me^ and suppliae, acquired fron any aowoe includinr, the 
Commission, or mwufactured by the Corrtrrrotor under this contraot, and speoifi- 
oa l ly  imludiq a l l  of that property i t d t e d  In lnvoiae doo 000116, I W  Atlanta, 
Georgia, dated February 20, 1950, Xeoord h. C-455 ( U e  University), a oopy of 
 hio oh may be found in  ths f i les  of  the General LIooounts Branoh, Office of U k  
Ridge Operations, A t d o  &ne+rt;y ~OIPmibbion, UaL tlidge, Tenm8688, and be- the 
mum proprrrty transtarred t o  the Carplriaaion irarn the Suporvising Laepector of 
lyavrrl ihterial, USI, A t l a n t a ,  -@a, per maid intoioe, &all vest in thn 
Contramtor, except that t i t le  t o  it- of property demriboci in Seotioa 2, u,  
of Appeadir "Am ahall terrt ia the (iovsrmmrrto The Contraator relinquisbea rqy 
and al l  rights it nray haye uder  arrry other oosftrrot with the Oovsrrmrent t o  
reotoratioa at Govarnmrnt experma of a q  and all prasiser rrbblraia uaid kvy 
peowty glry bare beon iaetallod or wed t o  the maam oondition an ex%nted prior 
t o  alteration or ooautrwtion of maid prssulnr imide& t o  ths parfaamus of 
ally maoh coatraot or oonk.ootn with the Gmwnmant." 

5, Delete A r t i o b  X - Alteratiam. 

6. The attoohod Supplaaont t o  bpperdix *A" is -de a part of 
AppQdix "A" Of this ~~atroat. 

- 3 -  
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i i J  kiIT;b.:S ',;-OF, t h e  pjsties nere to  hnvc exocutod thiG 
Supplemental Agoc:x r i t  on tho day and year first above writton, 

UNITLD STATIi;s OF AitERIcR 



SUfi'UUENT NOo 1 TO AP€lUDIX A 

Thi. Supplemnt Bo. 1 Qscribor the roeerroh progun .ad bud& 
for Contrrot Noo AT-(40-1)-289 for tho period indicated under eroh rerpedlve 
title. 

1. 

2, 

3. 

4, 

It 
fund8 provided by the Goverrrmsxt, rball bo (Euidod by, but aot a t 0 - m  
form to,  the details of the pr0C;F.m and bud@ sot forth abwo. 

I O b 2 4 9 3  



5. Aooeptanoe by Project Leader 

I haw road the foregoing Title I d' t h i s  supplement t o  Appendix 'An and 
the modifbation t o  whiuh it relates and I w e e  t o  be bound by the 
~ O Y % S i O p S  O f  said dOO\nas*Ue 



T I T U  ii 

~ o s e a r c n  i’ropua. Continues unahaagsdr 1. 

2. 

S. 

40 

Delete t h o  data “dum 30, 1960“ under 1, Pro eot, b. Term, and 
0ub6tituto therefor the date “June 30, 19 & - -  

38 

wrd&& 

A. Contrrotor d l 1  furnirh; 

(1) Wary of ProJaut -der. 
(2 )  U8o of laboratory work apU80 
( 5 )  Overherd oosts over uud r-0 that part bOrxL0 by 

CorarPist#ion. 

B. Canmiasion will furnish: 

(1) The dum of b14,170.00 t o  oover tho f o l l w  rpppoxbnato 
roquirenmntr I 

Radioisotope (for 5 projoato 
included in this eontract) 0------ 1,60&00 



It is understood and agreed tht the Contrast;or, in axpending the 
funds provided by the Govsrnmsnrt, &all be a i d e d  by, but not bound t o  oon-- 
form to, the de ta i lo  of the progun and 'ludga'; set forth aboveo 

C, Itsma of property acquired or mnufacturad by the Contrnctw 
under thia contract, title t o  whiah will vest in the Govern. 
xmnt (see Articbe VI of this Supplementu'y &reamant;): 

5. Acceptanue by Roject Leader 

I have read the foregoiw Tit le  Sfof' this Supplement t o  Appendix "A* and 
the modifioation to whioh it r@&tes and I apse  t o  be bound by the 
provirions of aaid  documenti. 

- 2 -  
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1. Hasoarah Program. Corrtinuss u n c w o d .  

3. Delete 

A, Contraator w i l l  fwnioh: 

(1) Salary o f  &oj& Inador. 
(2) URO of laboratory S ~ G O .  

(3)  OPerhead ooatr, over m d  abovo that prt bora, by 
cQnxliss1Qn. 

(1) Tba oum of 96,631.00 t o  001tar t h o  felloWiag rpp.oslmnto 
requlre!neflte t 

C. hrval t o  other laboratorius -------0 160.00 



It l e  understood rud agreed that  tho Contrrotor, in expending the 
funds provided by the Goperxxnento shall be guided bys but not b-d t o  con- 
form to, the detrilr of the progam and budget a& forth above0 

Co Item of proprty roquired or mmufactur6d by the Contrrotor 
under th ia  oontr'Lot, t i t l e  t o  which w i l l  wat 3.m the Ccrarlllmbnt 
(see Artiole VI of this Supplomentrry &reemsnt)r 

. .  

, 
. .  

- 2 -  

I 

1052498 



TITLE V 

2. Dolets the date "JtDb $0, 1950' under 1. 
eubstltute thorsf'cw t h o  date "W 30, 



C. Itam Or property acrquired or mrnufaotured by the Coxltlwfor 
updbr this oontrwt, t i t le  to h i a h  will vwt in  the Govern- 
men* (Ses ~ r t i o l e  VI of th ir  Supplemsatrry &rsrPsnt)r 

None 

- 2  - 



APPENDIX “C” 

DISTRIBbTION AND SCHEDULING OF REPORTS 
FOR DIRECT AEC RESEARCH CONTRACTS 

Date Copies and Distribution Remarks 

CONTRACTOR 
REPORTS 

1. Progress On one of 2’ollowing: (2) Appropriate Washington 
hlarch 15 Division (See note) 
June 15 
Sept. 15 
Dec. 15 Office (See note) 

(2) Oak Ridge Operations 

To be received on date 
listed which is nearest 
to end of nine month 
period from effective 
date of contract and 
annually thereafter on 
the s a m e  date 

2. summary 1. On completion of Prepared a s  a part of contract negotia- 1. Distribution by Oak 
200 words on contract negotiation tions Ridge Operations Office 
scope and with Conkact copies 
pur pose 2. With progress (2) Same a s  Progress Reports 2. Revised Summary to 

be included as part of 
Progress Report 

reports 

3. Manuscripts A s  available (1) Patent  Branch, Washington 
(1) Technical Library, Washington 
(1) Appropriate Washington Division 
(1) Oak Ridge Operations Office 

4. Reprints As available 

5. Complete On Contract 
Scientific Terminat ion 
Report 

6. Brief Reports A s  desired by 
investigator 

(2) Appropriate Washington Division 
(2) Technical Information Branch, Washington 
(1) Oak :.idge Operations Office 

(1) Same 
(1) as 
(1) for 
(1) manuscripts 

‘mucicripts prepared for 
publication may in some 
cases  take the place of 
this roport 

(1) Appropriate Washington Office 
(1) Oak Ridge Operations Office 

Covering significant 
results or developments. 



METHOD OF OR ABSENCE OF ADVERTISING 
(Saction 5108 of the Revised 6tataW 

1. After advertising in newspapers. 

(Here state  aircumstanma under which the securing of cornperftion WBB Imprsctlmble) 

AWARD OF CONTRACT 
A. To lowest bidder as to price (Expenditures). 
B. To other than the lowest bidder as to price (Expendituree). 
C. To highest bidder as to price (Receipts). 
D. To other than the highest bidder as to price (Receipts). 

i 

FOR USE BY 0. A. 0. ONLY 

cud g?jJ Indexed 

;?“;rr“?@ .c I/ 

CERTIFICATE 
I CERTIFY that the foregoing statement is true and correct; that the agreement waa made in consequence of No. ----_f_----- 

of the method of or absence of advertising and in accordance with award of contract lettered --2?E2?-?-----, as shown above; 
that the total number of bids received is --=-s=s-%mw~, and that where lower bids (expenditure contracts) or higher bida 
(receipt oontracts) as to price were received 8 etatement of reasons for their rejection, together with an abstract of bids 
received, including all lower than that accepted in case of expenditure contra& and all higher in C B B ~  of receipt contracts, ia 
given below or on the reverse hereof or on a separate sheet attached hereto; that the articlea or services covered by the agreemen* 
(expenditure) are necessary for the public service, and that the pricea charged are just and reasonable. 

. .  i 



UNITED STATES ATOKLC ENERGY CONMISSION 
OAK RIDGE OPERATIONS 

POST O F F I C E  EOX E 
QAK RIDGE, TENJESSEE 

R E S E A R C H  C O N T R A C T  

COKTRACT NO. : AT- (40-1)-289 

CONTRACTOR: DUHE U N I V E R S I T Y  

ADDRESS : m, NORTH CAROLINA 

AMOUTJT OF CONTRACT: $49 .I46 a 0 0  

CONTRACT ASSIGNED TO: 

FOR TECHNICAL ADR!IITISTRATION 
(ORGANIZATIONAL UNIT MEED I N  APPENDIX "A'') 

A t o m i c  Energy C o m n i s s i o n  
1901 C o n s t i t u t i o n  A v e n u e ,  N. NJy, 
W a s h i n g t o n  25, D. C. 

FOR BUSINESS A D I J I F X S T W T I O N  - 
O f f i c e  of R e s e a r c h  and l d e d i c i n e  
U. S. A t o m i c  Energy C o m n i s s i o n  
Cak Ridge O p e r a t i o n s  
Post  O f f i c e  Eox E 
Cak Xidge, T e n n e s s e e  

f O b 2 5 0 3  



Contrac t  No. AT-(40-1)- 289 

THIS CONTRACT, en te red  i n t o  t h i s  15th day of June , 
1949. b?f t he  UNITED STATES OF AMERICA (here-r-called the "Governmnt" ), 
a c t i n g  ihrough the  UXITTED STATES ATGXIC ENERGY COVJI?'ISSION ( h e r e i n a f t e r  
c a l l e d  t h e  "Comission")  and UKE UNIVXRSITY - (her:inafter c a l l e d  t h e  " C o n t m x F - -  

ARTICLF: I PURPOSE !AND SCOPE - 
1. The Commission, i n  fu r the rance  of i t s  pol icy  of a s s i s t i n g  

and fos toy ing  p r i v a t e  research,  d e s i r e s  t o  suppor t  t he  Cont rac tor ' s  
fundamental  research  i n  t h e  f i e l d  of  atomic energy. 

2, "he work under t h i s  c o n t r a c t  w i l l  involve one o r  more 
r e sea rch  problems. A 2 e s c r i p t i o n  of t h e  problem, p lan  of approach, 
agreed upon program and Sudget f o r  each  p r o j e c t  i s  descr ibed i n  Appendix 
11 11 k which i s  hereby =de a part of t h i s  c o n t r a c t .  

3. The work w i l l  be c a r r i e d  ou t  by t h e  Contractor  under t h e  
d i r e c t i o n  of t h e  P r o j e c t  b a d e r ( s )  named i n  Appendix "A". 

ARTICLE I1 - TEW OF CONTRACT 

The period of por formnce  f o r  each r e s e a r c h  p r o j e c t  covered 
I t  i s  recognized that  by th i s  c o n t r a c t  i s  set  r o r t h  i n  Appendix ''A''. 

complet ion of tho rcsearch  work m d e r  t h i s  c o n t r a c t  may involve a poriod 
of several yoars  and t k a t  the term or  torms of t h i s  c o n t r a c t  m y  be 
extended by mutual agrcjsmont, 

ARTICLE 111 - FINANCING AND PIIOGRW DEVELOPYEVT - 
1. F'avment 

a. The conbincd t o t a l  of the agreed  upon budgets f o r  t h e  
p r o j o c t s  descr ibed  i n  Appendix "A" i s  i n  the  amount of $49,i46.00 

and the  Comiss ion  has  obl iga ted  ft~d S - .-- 
in t h i s  amount f o r  t h i s  cont rac t .  
by tho Government under this c o n t r a c t  w i t h  r e spec t  t o  each p r o j e c t  
descr ibed  i n  Appcndix "A'' s'hall n o t  excocd tho  amount of the agreed upon 
budget f o r  each such pro jcc t .  

Hmevcr,  pa;.rrmts t o  t he  Cont rac tor  

b. On o r  s h o r t l y  a f t e r  tho e f f e c t i v e  d a t e  of t h i s  c o n t r a c t  
the Comiss ion  shall  pay t o  tAo Contrac tor  a sum which shall r ep resen t  

- 2 -  
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Contrac t  No. bT-(40-1)- 289 

t he  combined t o t a l  of a mutually agreed upon es t imte  of t he  Cont rac tor ' s  
c o s t  o f  opcra t ions  dur ing  t h e  f i r s t  two q u a r t e r s  under each p r o j e c t  
descr ibed i n  A?pendix "A". As soon as  p r a c t i c a b l o  a f t e r  thz end of t h e  
f i r s t  q u a r t c r ,  and a f t e r  the end a f  each succoeding qua r t e r  dur ing  tho 
t e r m  of this c o n t r a c t ,  t h e  Contractor  shall submit t o  the Commission a 
c e r t i f i e d  voucher suppwtcd  by a c e r t i f i e d  schedule of t he  Contractor  I s  
expcndi tures  under  each p r o j c c t  descr ibed  i n  Appondix "i~", and thc  Com- 
mission s h a l l  promptly pay a l l  such vouchcrs. 
paymcnt r e l a t i n g  t o  any one p ro joc t  togothor  w i t h  a l l  q u a r t e r l y  payments 
r e l a t i n g  t o  tho same p r o j e c t  s h a l l  n o t  exceod t h o  agrood upon budget f o r  
such p r o j e c t s  a s  s o t  f o r t h  i n  Appendix "A", here to .  

Howover, the  i n i t i a l  

2. Program and k d g e t  f o r  Subscquont Per iods 

A t  l e a s t  t h r e c  months before tho end of t h e  term es tab l i shed  
i n  Appendix "A" the Contractor  w i l l  submit t o  t h e  Commission a proposed 
program and budgo% f o r  t h e  succeeding year  showing t h c  proposed work t o  
be f inanced by t h c  Comiss ion  nnd the Contractor .  The Contractor  and the 
Comiss ion  shall n e g o t i a t e  Q S  t o  tho amount t o  be pr id  by t h e  C o r d s s i o n  
f o r  tho services t o  bc rendered by t hc  Contractor  du r ing  the nex t  period. 
Such a d d i t i o n a l  prcgrams and agreed upon budgets shall be incorporated i n  
a f o r m 1  modi f ica t ion  t o  t h i s  con t r ac t .  
f o r  s a i d  period the  u n o 3 l i ~ a t c d  balance of f i n d s  paid t o  the  Contractor  
covering t h e  budgot (s )  f o r  ffic preceding perioc! shall bo appl ied  i n  re- 
duc t ion  of funds requirod t o  c m o r  the  new budget (s ) .  Upon completion 
of the c o n t r n c t  work  or  upon c a r l i o r  torminet ion of t h i s  CoCtract, the  
Cont rac tor  shnll r e t u r n  t o  t h e  Comiss ion  the unobl igated po r t ion  of all 
payments m d e  by t h e  Commissior: t o  t h e  C o n t r m t o r  uadcr this c o n t m c t .  

In  n s p a t i a t i n g  tho now budget 

3 .  New Problems 

I t  i s  contemplated t h a t  the parties h e r e t o  m y ,  from time 
t o  t im,  agree  upon nc,w rcscarch  problans t o  be included i n  tho  work under 
t h i s  con t r ac t .  The p a r t i e s  w i l l  thereupon prepare a d e s c r i p t i o n  of the 
problem, p l an  of approach, ngrced upon program and bcdget f o r  the  new 
p ro jec t ,  which w i l l  5 c  incorporated i n  Appendix ."A" horeto,  by menns of 
a f o r m 1  x o d i f i c a t i o n  of t h i s  cont rac t .  
incorporated i n  Appendix shLl1 bo s u b j e c t  t o  a l l  t ho  terms m d  con- 
d i t i o n s  of t h i s  con t r ac t .  

All such new p r o j e c t s  he rea f t e r  

- 3 -  
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Contract  No. AT-(40-1>-289 

ARTICLE IV - AWINISTRATION Or" COFI'RACT BY CObISSION 

The C o m i s s i o n  has ass igned  the  r e s p o n s i b i l i t y  f o r  admin i s t e r ing  
t h e  t e c h n i c a l  and s c i e n t i f i c  s s p e c t s  f o r  each p ro jec t  t o  t h o  Washington 
o rgan iza t io2a l  uni t  s e t  f o r t h  i n  Aopendix "A" here to ,  t o  be addressed as 
f ollaws : 

U, S. Atomic Energy Commission 
1901 C o n s t i t u t i o n  Avenue, N .  3. 
'[?a-shington 25, D. C. 

Respons iL i l i t y  f o r  adminis tor ing  the bus iness  aspects of t h i s  
c o n t r a c t ,  inc luding  c o n t r a c t  nego t i a t ions ,  budget, payment, a u d i t ,  e tc . ,  
has been ass igned  by the Comdss ion  t o :  

Off ice  o f  Research & Medicine 
Cak Ridge Operat ions Off ice  
U. S .  Atomic Energy Commission 
Pos t  Office Bax E 
Cak Ridgo, Tonncsseo 

The Cont rac tor  may, as necessary,  comunica t e  d i r e c t l y  w i t h  t he  _ -  - -  
appropriate o f f i c e ,  a3 i n d i c a t e d  above. 
i n f o r m t i o n  copies  of c o m u a i c a t i o n s ,  memorandc of tclophono conversat ions,  
o r  o t h e r  con tac t s  t o  Oel Ridgo Oporations Off ice  on a l l  d i r e c t  dea l ings  

The Contractor  shall f u r n i s h  

w i t h  the  Washington Of"' A Ice. 

ARTICLE V - REPORTS, RECORDS A!D INSTECTIOIJ 

1. Tne Commission shall have the r i g h t  t o  i n s p e c t  i n  such 1IEsnner 
and a t  such times QS I t  d e e m  appropr i a t e  a l l  a c t i v i t i e s  of the Contractor  
arising in the course  of t h e  work under t h i s  con t r ac t .  

2. Tho Contrac tor  sha l l  make progress  r epor t s  q u a r t o r l y  (unless  
a d i f f e r e n t  r epor t ing  per iod i s  spoci f icd  i n  Appendix "A") t o  tho Commission 
on all i t s  a c t i v i t i c s  under t h i s  con t r ac t ,  inc luding  a l i s t  of personnel 
working on t h ~  p r o j e c t .  
accompanied b;. a brief stntoment of the ind iv idua l  1s  background, t r a i n i n g  
and expcricnce.  As soon 8s p a c t i c n b l o  s f t o r  t h e  end of t h o  term of t h i s  
c o n t r a c t  and any renewal thc reo f  the Contractor  shall make a t echn ica l  r e p o r t  
t o  t h e  Commission of a l l  i t s  a c t i v i t i e s  under t h i s  con t r ac t .  I n  t h e  i n t e r e s t  
of reducing t h e  e f f o r t  roquirod i n  preparing those r e p o r t s  the Contractor  
m y  inc lude  as  a part of such reports copies  of p e r t i n o n t  t dchn ica l  paners 
prepared f o r  p u b l i c a t i o n  i?l c u s t o m r y  s c i e n t i f i c  p u b l i c a t i o n  chnnels .  A t  
t h e  time t e c h n i c a l  ppers prepared by tho Con tmc to r  r e l a t i n g  t o  t h e  work 
hereunder are submitted for pub l i ca t ion  i n  customary s c i e n t i f i c  pub l i ca t ion  
c h n m c l s  tho  Cont rac tor  shall f u r n i s h  t h e  Commission w i t h  information copios 
of such papers. 

Names appear ing  f o r  t h e  f i r s t  t i m  should bc 
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3. I f ,  dur ing  t h o  course  of  t h e  Cont rac tor ’s  a o t i v i t i c s  under 
t h i s  c o n t r a c t ,  n.ny t e c h n i c a l  f i n d i n g s  arc mado which, i n  tho  opin ion  of 
tho Cont rac tor ,  would be of s p c c i a l  i n t o r e s t  t o  the  Conmission, t h e  
Cont rac tor  shall imnodiately mko a r e p o r t  of such t e c h n i c a l  f i n d i n g s  t o  
the Commission. 

4. me Conmission w i l l  r e q u i r e  f ive  (5 )  copios  of ~ l l  r e p o r t s  
and payxrrs. 
cop ies  t o  Oak Ridge, addressed as shown i n  A r t i c l c  I V  of this c o n t m c t .  
The Conmission shall hcvo t h e  r i g h t  t o  rsproduco and 2 i s t r i b u t o  a t  its 
d i s c r e t i o n  all such r e p o r t s  and t echn ica l  papers Appropriate  c r o d i t  
l ines  v r i l l  bo included i n  n ? l  such roproduct ions.  

Tvvo (2) copics  shall be s e n t  t o  ih sh ing ton  and th roo  (3) 

5 .  The Contractor  agreos  t o  kocp records  nnd books of account  
showing the mnner  of oxpondi turos  of a l l  funds rcceivcd by it pursuant  
t o  t h i s  con t r ac t .  

6. The Commission shall a t  a l l  times be af forded  a c c e s s  t o  the  
prcnisus and t o  a l l  books, rocords,  cormspondcnco, i n s t r u c t i o n s ,  drawings,  
r e c c i p t s ,  vouchors, and nlomorcsndn of rocord vnluo of the Cont rac tor  per- 
t z i n i n g  t o  said work. 

AISTICLE VI - PROPERTY FURXISHED TO CONTMCTOR - LIABILITY 

1, .FZ’SEEVATION BY G(3VERNWENT 
----I-- 

The Government reservos  t ho  r i g h t  t o  f’urnish any mtorials, 
equipment or supp l i e s  which m y  be r equ i r ed  i n  t h o  por formnco of t h i s  
c o n t r a c t .  
so furnishod s:hall bo and romslin thc  proper ty  of t h e  Government. 
Cont rac tor  shall, t o  the extent p r a c t i c a b l e ,  cau80 a l l  c a p i t a l  items of‘ 
C-ovornmnt property so furnishod t o  be s u i t a b l y  m r k s d  with a n  i d e n t i f y i n g  
symbol i n d i c a t i n g  C o v e r m n t  a m s r s h i p  and the  USBS End d i s p o s i t i o n  of 
such items shall be nnde a mtter of record .  

l b c e p t  as provided i n  paragraph 3 of this A r t i c l e ,  a l l  proporty 
T h e  

2. LIABILITY FOR GCVEmBITT-O;mD PaO?FJ?T!f -_I_ 

V-cept  as othcrwi se spoci f  i c a l l y  provided, t h e  Cont rac tor  
shal l  not bo l h b l c  for loss or d c s t r u c t i o n  o f  o r  6arongc t o  p rope r ty  of 
t h e  Gomrmr-t i n  thc  possossion o r  c o n t r o l  of t h o  Cont rac tor  i n  connoction 
w i t h ’ t h i s  con t r ac t  ( h c r c i m f t c r  ca l l ed  “Govcrnmont p ropor ty” )  u n l e s s  such 
l o s s ,  d e s t r u c t i o n  o r  domgc r s s u l t s  from w i l f u l  misconduct or f a i l u r e  t o  
cxcrcis9 good f a i t h  on thc prt of ths Ccnt rac tor ’s  corpora te  o f f i c e r s ,  
Exocut ive Dircc tor ,  or Direc tor  of any program adminis tcrcd by tho Con- 
t r a c t o r  i n  the p c r f o m n c e  of this con t r ac t .  



Contrac t  No. AT-(40-1) -  289 

3. TITU TO PRCPERTY PURCiLSED By CONTRXTOR 

Notwithstanding cny o thor  p rov i s i cns  of t h i s  A r t i c l e  V I  fird i n  
cons ide ra t ion  of t he  Contractor  Q s  c o n t r i b u t i o n  t o  the rcsoarch  p r o j e c t  
descr ibed  i n  Appon2ix "A" of t h i s  c o n t r a c t ,  t i t l e  t o  a l l  n n t e r i s l s ,  t o o l s ,  
mch inory ,  oqu ipmnt  and suppl ies ,  acqui red  from sources  othor  than  the 
G o v e r m n t ,  o r  mnufac tured  by the Contrac tor  tzndcr this c o n t r a c t  (including 
i h m s  mnufac tu rcd  i n  whole o r  i n  m r t  from p rope r ty  furn ished  by the 
G o v c r m n t  b u t  only t o  tho  c x t o n t  tha  Governrant hes not dosignated such 
proper ty  R S  capital), shall v e s t  i n  t h e  Cont rnc tor ,  except  t h a t  t i t l e  t o  
itcm of property descr ibed in Sec t ion  2.c. o f  each  Title of Appendix "A" 
s h a l l  v e s t  i n  thc Govern,mnt. 

ARTICLE V I 1  - ?URC€??SE OF RADIOISOTOPES 

Tho Contractor  shall purchase, to tho e x t e n t  a v a i l a b l e  i n  
appropr i a t e  form, all rodioisotopos i r r a d i s t i o n  s e r v i c e s  and cyc lo t ron  tim 
requirod in the perfcrmancc. of tho work hereunder ,  through t h o  Commission's 
Isotopc Division,  Post  Off ice  Box E, Oak Ridgc, Tonnesseo. 

ARTICLE V I 1 1  - GENEfLlL PROVISIONS 

The provis ions of iLppcr.dix "R", 8 t k c f i e d  h e r o t o ,  nra  hereby  m d o  

- 
E: pert of t h i s  cont rac t .  

A R T I C D  IX - iiUTIIORI2rZTIOh' 

This con t rac t  is authorized by and has bcon oxecutcd under the 
Atomic Energy Act of 1946. 

ARTICLE x - ALTERiiTIOI?S 

Tho fol lowing a l t e m t i o n s  to t h i s  c o n t r a c t  were mde by mutual 

Sec t ion  4 of Ar t i c l e  V i s  amended t o  provide. tha t  s i x - ( 6 )  copies  I ,  

agreement of t he  p r t i c s  p r i o r  t o  i t s  execut ion:  

of a l l  r e p o r t s  and p a i e r s  w i l l  bemqui red ,  o f  which th ree  ( 3 )  eepies sha-11 ' 
be sent to both 'flashington and Oak Ridge. 

tract t he  day wad year first c . : b ~ . ~  written. 
I N  i7ITNESS Jii:fiEOF, thc  parties h e r e t o  hcve exocutcd t h i s  con- 

UXITED STATES OF AK3RICA 

BY : UIUTED STATES ATWIC ENERGY CC&Q.lISSIO!J 

BY: Pr-u 
C. Vanden Bulck 
Act ing Deputy k a g e r  

(Contmctor  1 
DUgE UNIVERSITY 

WITNESSES : 
BY- -- 
TITLE : 

_ _  -. 
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FITLZ i 

Available a t  a l l  times, accordinE t o  individual needs, w i l l  bo 
beckgrounc! coursas in p:?eral physfcs, chemistry, biochemistry, 
zoology, Easmotology, etc .  For a l l  students,  t h i s  program w i l l  be 
supplamnted by a course in IIealth fiynias at  an AE;C ins ta l la t ion ,  

a. The Contractor vi11 furnish an Its contribution to'tho project  
desoribed i n  t h i s  T i t l e  I, the following: 

(1) That portion of t h e  overhead costs allocable t o  the  work which 
ropresents the differantle between the Contraotor's normal over- 
head rate a d  the much lower overhead rate af 3% which has been 
negotiated and included in  Section 2 bD of this T i t l e  I. 

Use of laboratory and olaseroam work spaeo. (2)  

b. The Cammission will furnish a sum no+ t o  exceed 816,485.00 fn 
conneotion with the  work under t h i s  Ti t le  L of Appendix "A", t o  
be spent roughly as follows: 

(1) Peraonnel (including d i rec tor ,  laboratory 

(2) 
i n s t r u c t o r s  and l e o ~ r e r s ) D .  . . . . .D . . . .D . .D.~ooD. .~o.  # 9 , 2 ~ , ~  
Ovarhoad a t  the  rate of 30% of' salaries under 
(1) abom . * e  0. 4 b e e. q 2,760.00 

NOTE: ' This rats (whiah is  eubs tan t ia l ly  lower 
than the Contractor's n o m 1  overhead 
r a t e )  ha8 been negotiated as a prb- 
determined, fixed a l l w a n o e  and n o t  by 
way of reimbursement of a c t u a l  cos t  during 
the term July 1, 1949 through June 30, 1950 

( 3 )  Capi ta l  Equipment (1 Synchrosoope, 2 Registers, 
2 GM Tubes, 1 Kegawe F'ump, 2 Stopwatches, 3 Volt 
?bters,  1 Csci l la tor ,  1 Test Sect, 1 Vaauum system). 1,425.00 

(4) Consmable Supplies. . . .. . . . . . . 0 . . . . 0 . 0  . . . . 0 .  1,200.00 

( 5 )  Services performed by Contractor's 1,500,OO 

(6) 
400.00 

, 

Travel (Teachors from Raleigh, Chapel H i l l ,  
Xlnston-Salem t o  Durham). . . . . . . . . . .. . . . . . . . . . . .. 



- u -  

S .  :tams of prope r ty  p;.ocureii OT nanufacturod by the Contractor under 
a i r  aon t rac t ,  titlo t o  ,N~IcPI xi11 o 3 s t  in t h o  Gomrnment. See 
-'-rticla VI, Soc t ioz  S ,  

4UAM T ITY DESCRIPTION 

3.  PROGRESS RZPORTS 

The Contractor shall  make progress reports a t  six months intervals  
in the nanner desoribed in Artic le  V of th i s  contract. 

4.  TSCHN I C A L  ADhGM ISTMT ION BY ZOMXISS ION 

The Commission has a s s i p e d  the respons ib i l i ty  for administerin 
technical and sc i ent i f i c  aspects of this Tit le  I to Appendix "A 

the 
to: a 

Medical Branch 
Division of Biology and lbdioins 
U. S. Atarnic Energy Commission 
1901 Constituticn Avenue, N.W. 
'ivashington 25, a ,  C. 

5.  ACCEPTANCE BY PROJECT LEADER 

I have reed 
to which it 
documents 

the foregoing 
relaten and I 

Title 
a p e s  

I of Appmdix "A" and the basio conbract 
to be bound by the provisions of said 



TITLE I1 

8 0  Project Luader 

The work under this Ti t l e  I1 of Appendix 'An will be carried out 
by &&e Contractor undar t h e  direction of Dre Philip Handler as 
Projeot Leader. 

b. Term - 
The performance of work under t h i s  Ti t le  I1 of Appedix "A" shall 
commence on &gust 1, 1949, and continue u n t i l  June 30, 1950. 
I t  is understood, howewr, that completion of the research projeot 
described herein may involve a period of several years. 
the work under this Ti t le  I1 may be extended by mutual agreement. 

&!oordingly, 

(1) Study of turnover of organio phosphates in the kidney under 
various conditions of renal h a t i o n e  
uderwayo 
of carbohydrate oxidation8 must. be conwrted t o  high energy 
phosphate bonds in order t o  perform useful work, the aotual work 
performed in the kidney may ba compared with its usef'ul work in 
elaborating urine by measuring phosphate turnover. 
such observatiom in intact anima18 whose kidneys are requlrsd t o  

possible to determine the relationship between the metabolism 
of the kidney and its organio f'unotlan. 
t h e  long-standing debate regarding the therapeutio benefits of' 
"resting the kidney" in renal disease. 

$2 as  a t racer  i n  devising technics f o r  osttmaQion and 
seprration of organic phosphates using ion exchange resins. 
Pressnt day researoh with organic phosphates a8 i n  program (1) 
above is seriously hampered by the cumbers~me and 
technios neoessary. Xork i s  now i n  progeas  in which 
labeled organic phosphates are  being fractionated by ion exchange 
resins. 

This problem is now well 
Since, acoarding t o  a l l  present oonoepts the energy 

By making 

nake canoentrated Urine, di lu te  UrinS, 0 t C 0 ,  it Should M 

This in turn may answer 

(2 )  

tediv 

(3 )  .p32 a& C$' as trncors i n  the study of the mode of action of 
parathyroid i n  bono. Kork done i n  this laboratory under our 
present oontract seems t o  hem established t h a t  the p r b  
locus of act ion of parsthormone is not the kidney, 88 f'requently 
stated,  but bone, 
pioture of this process and, eventually, same knowledge of the 
meuhanim involved, 

Using traoer technio we hope t o  obtain a 



Crpasic phosphate tu rnowr  during amino acid netabolism. This 
i s  part of a large proprran devoted to a study of' amino a d d  
metobclism. W i l e  the obliqatory couplirie, of' carbohydrate and 
phosphate'metabo~isn i s  well  reoognized, it is n o t  yet clear 
ghel;her such coupling also exists bet-men amino acid and 
phosphate metabolism. 
triose phosphate, with the h e l p  of' s2, mill be measured in 
intes t inal  mecosa, l i e a n d  kidney af ter  cral  and intravenous 
a d a h i s t r a t i o n  of amino aoids.  

Turnover of ATP, glucosbr6-phosphate, and 

2. XJDGET - PERIOD AUGVST 1, 1949 .. JUNZ SO, 1950 

a. Duke Univvrsity w i l l  fu rn i sh  as its contribution t o  the project 
desoribed in this Title 11, the following: 

(1) Salary of R.ojeet Loader 

(2)  That portion of the omrhead Cost8 allocable to the work whioh 
rapresents the difference between the CmfFaotor's nornal owr=  
head rete and the much lower overhead rate of SO$ which has been 
nsgotiated and included in Section 2 b. of t h i s  Ti t le  11. 

Use of laboratory work space. (3)  

b. The C d s s i o n  will furnish a sum not t o  exceed $14,8S4&0 in 
connection with tho work under this Title I1 of Appendix ''1," to 
be spont roughly as follows: 

(1) ~ersonne l  
2 Technicians ................................. .$3,960*00 
2 Graduate students 4 $129, per month.......... 2,640.00 
1 Secre t a ry  - 112 tim~~..............e.a....o~~ 880.00 
1 Electronics technician, 1/5 time e 0 . e 550d00 
1 Laboratory aide . 1/2 time', ................... 550.00 

$8 *580.00 
( 2 )  Overhead a t  the rate of 3% of  salaries 

under (1) above. ............................... 2,574 .oO 

l o b 2 5 1 3  



(3)  Cm8umable Supplies (Includes glassware 
films, chemicals, parts, radioisotopes, 
animal food and care, etc , ) . ,, . . , . e a e ~$3,200 900 

(4) Travel. , .+ , . , . . b  , . .. . . , , . . . 300.00 

(5) Contincent ~ 4 .  . . , . , , , . . , , o 4  e . ZOO~OO 

8:.  . $14,854 +m TOTAL, . 
It is understood and agfood, by and batween tho parties hereto, that the 
Contraotor in expending the funds provided by the Government shall be 
guided by, but not bound to confoq  t o ,  the d e t a i l s  of' the program and 
Sudget set for& above. 

0 .  Itoms of property procured or rnanufactured by the Contraator under 
this contraot, t i t l e  t o  whioh w i l l  west in the COWFIIIIIS~~. 
Artiule  VI, Section Bo 

see 

4UMTITY DESCRIPTION 

3. 

4. 

5. 

€%OGRESS REPORTS 

The Contraator shall make progress reports a t  s i x  months intervals h 
the mnnor desoribed in Article V of this omtraot. 

TECHNICAL ADMINISTRATION BY CO~~ailISSIOR 

The ~ammi81sion has assigned the responsibility for administering the 
technical and scfentif io  aspects of this Title 11 of' Appendix "A" to: 

kkdioal Rranoh 
Division of Biology and hhdicine 
U. S, Atcauio Energy comm~ssitm 
1901 Cunstitutiog Awnue, B,W, 
Washington 25, D. c e  

ACCEPTANCE BY PROJECT LEBDER 

I have read the foregoing Title I1 of Append 
t o  which it relates and I agree t o  be bound 

2 /srp 



A.PPE?lIl IX. “A ‘ 
TITLE 111 Contract Bo. AT-(40-1. >-zag 

Duke Uniwrsity 

a. 

b o  

a. 

Projsct Le&der 

The work under this Tit le  1x1 of Appendix “A“ nil1 be carried out 
by the ;ontractor under the direction of D r .  J. S, Harris as 
project Leader e 

TeZlU 

The performance of work under this Title I11 of Appendix “A” shall 
cmenoe 011 July 1, 1949, and continue unt i l  June 308 1950. It 
is understood, however, that completion of the researah projeat 
described herein may iavolm a period of several y e a r s .  
the work under this Title 111 may be extended by mutual agreement. 

- 

Acaerdingly, 

program 
Studiea of Elestrolyte and Fluid Balanae In Health and Disease. 
Recent data has indipatad that, in diarrea and diabetic acidoair 
o e l l  rnmbrane loses its normal aapacity t o  retqin potassium and keep 

planned t o  study the movement of these tu0 elements aam88 musale 
a e l l  msmbtaner in experimental aaidosis,  arlralosia and dehydration. 
Technies for there studies haw been established during the past 
yaw. Suah studies  rill not only Increase our knowledge of *hi8 
M m e n t a l  problem but will be of aaa idera3le  aid in formulating 
proper therapy for the843 disease stateso 

aut  80dhU0 r a d i O i S O t O ~ 8  Of S a d i W l  and pOb88fUm, it is 

BUDGFX - pEERIo8) JULY 1, 1949 0 JUNE 30, 1950 2*  - 
a. Duke University w i l l  furnish a8 i ts  contribution to the prO$MJ.b 

dosotibed i n  this Ti t le  1x1, the f o l l o w h g t  

(1) Salary of Pkojeot badere 

(2) That portion of t h e  overhead oosts  allocable t o  the work which 
represents the difference between the Contractor’s normel 
overhead rate and the mch lower overhead ra te  of 3@ whiah has 
been negotiated and included in  Section 2 b, of this Title 11x0 

(3) Use of laboratory work space. 

me Conmission w i l l  furnish a ~ u m  n o t  t o  exceed $78201.00 in aamrtectim 
with the work under this Title I11 of Appendix “A” t o  be spent 
roughly as follows: 

b. 



A?pendix "A" (Contvd) TITLE 111 Contraot ?Jo. AT-(40-1)-289 

(11 Persoranel 
2 Technicians . . . . a . . . . . . . . . ,$4320.00 

3.  

1 Laboratory Aids (1/2 t b )  . . . . . 
Overhead a t  the ra te  Of 3@ of sa la r ies  
under (1) above . . . . . . . . . . . . . . . . . . . . . . - 0 .  

450.00 
34,770.00 

(2 )  
1,431.00 

BOTE: This ra%e (which is substant ia l ly  lower 
than the Cont.ractor's n o m 1  overhead 
rate) has been negotiated as a pre- 
debrmined, fixed allmmoe end not by 
m y  of reimbwsment of aotual c o a t  
during tho term July 1, 1949 - b e  
30, 1950 

(3) Consurnable Supplies....o.........~~o..~o...~....b 800.00 

(4) 150.00 Travel. . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL.. -0  .eo $7,201.00 

I t  ir underrtood and agreed, by and between the part ies  hereto, that 
the Contraotor in expending the funds provided by the Government shall 
be guided by, but not bound t o  omform to,  the  details of the program 
and budget s e t  forth above. 

0 .  Items of property procurad or manufaotured by the Cantraotor under 
t h i s  oontraot,  t i t l e  t o  which w i l l  v e s t  in the Clovermeento See 
Article VI, Seoticm 3. 

Q,UAI?TITY DESCRIPTION 

None 

PROGRESS REPORTS 

The Cantraotor shall make progress reports a t  six months intervals in 
the manner desoribed in Artiole V of t h i s  ccmtraot. 

4. TECHNICAL ADMINISTRATION BY COMbIISSION 

The Caamnlseion has assigned the respausibi l l ty  for admlnlehrhg the 
teohnioal and solentiflo aspeote of t h i s  Ti t le  111 of Appendix A" t o t  

l o b 2 5 1 6  



Appendix 'Aq (Csnt7d) 

Medical Branch 
Division Qf Siology and Xedicimze 
U. S, A t m l e  Energy Comissioa 
1901 Constitution Avenue, N 3 .  
IYashin~ton 25, D. C. 

5. ACCEPTANCE BY PROJECT BADE3 

I have read the foregoing Title I11 of Appendix "A" and the basia 
contraot t 6  which it relates and I agree t o  be bound by the provision8 
of said d o o w n t a a  



Contract Eo. -4T-(40-1)-289 
( m e  Unimrsity) 

TITLE XV 

1, PROJECT 

a. R o j o o t  Leader 

The work uxder t h i s  Ti t l e  IV of Appendix “A” w i l l  be carried Out 
by thg Contractor under t h o  direction of Dr. Paul J, kamer, 11 
Projeot  Leader. 

The parfornranoe of work under *hi8 Title rV of Appendix “A“ sha l l  

is LmtbPStood, hmover, that cmpletion of the researoh pro3eot 
described herein may involve 8 psriod of separal y e a r s .  
the work under this T i t l e  fv may be extended by mutual agreement. 

0 - 0 ~ 1 0 ~  011 July 1, 1949 and Cantime u n t i l  Juris 30, 1960. It 

Aooordhgly, 

0 .  Rowam 

ii study of &e absorption of rndioeotive p h o s ~ w u r r  

(1) 

pine ~eedl tngr .  

Soopo and Present S t a t u s  of Roblemr 

k i n  the past year a rtudy ha8 been made of the abaorptiorr 

indioating that myoorrhisal roots aao~mulate r e l a t ive ly  large 
quant i t ier  of g2 and that loa oonoentratiom f arid6 nhioh 

extent in nm-mycorrhital roots than In  myeorrhital roots. 

of fl 5 by myoorrhisal roots of pine. Evidenoe har been obtained 

inhibit respirat ion inhibit aocumulatim of fl 8 t o  a greater 

It is now proposed t o  more carefully invettigate the  r e l a t i an  
between root  anatomy and absorption and t o  d e t e r d m  the effeafs  

Of Of w by pine  seedlings. This w i l l  give 8~118 understanding of 
me faotor8 affect ing the absorption of minerals by trees in 
the forest .  
Soientif i o  Motivation and Signif ioanoe . 
In general this study w i l l  g i n  more h f o m t i a n  oaneernhg the 
faotora affeoting the absorption of  water by fo re s t  free8. 
Most of the research on abSOtpti01i of mineral nutr ient8 has 
been done on roote of her’baoeous plants, 
tree8 are longer l i w d ,  d i f f e r  8anewhnt h struoture and are 
par t ioular ly  distinguished by the possession of myoorrhiraeo 
Conolusions based on herbaceous roots nre therefore not 

rpiration, aeration, and tamperatke on rate of absorption 

Root systems of 

I O b 2 5 1 8  
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Appendix mA' (Cont'd) TITLE IV Contract No. AT-(SO-l>-ZSS 

. 
? 

applicable t o  wosdy plants. 
t o  know mora about the role of mycorrhizae i n  absorption 
of mineral nutrients by fores t  t ree  seedlingso 
not  yet been established whather the increased absorption 
of minerals by seedllnpp bearing mycorrhizae i n  the root8 
is the reaul t  of increased absorbing surface or of increased 
metabolic ac t iv i ty .  

I t  is part icular ly  desirable 

I t  has 

BUDGET - pE;RIOD JULY 1 ,  1949 - JUNE 30, 1950 2, - 
a. The Contractor w i l l  fbrnish as i ts  contribution t o  the pro3eot 

desoribed in this T i t l e  IV, the following: 

(1) Salary of Project Leader. 

(2) That portion of the ovsrhead costs allocable t o  the work whioh 
represents the difference between the Contraotor'e normal 
owrhead ra te  and the much lower overhead r a t e  of 3& whioh 
ha8 been negot iabd end inoluded i n  Section 2 be of this 
Tit le  ma. 

(3) 

The Conmissfox) w i l l  f'urnish a sum not t o  exceed $1,180.00 in 
aannection with the work under t h i s  T i t l e  IV of Appendix "A", 

Use of laboratory space and equipment already on hand. 

b. 

t o  be SpS& roughly a8 f O l l o n t 8  : 

(1) Salarier e researoh ase is tan t  fo r  10 months 
(Sept . 1949 0 JURO 1950) 0 0 e 0 *$ 600 e o 0  

(2) Overhead at the rate of 3C$ of salaries under 
(1) above. . . . . . . . . . . . . . . . . . . . . . . . . . 180.00 

NOTE$ Thi8 r a t e  (whlah 18 6ubStRRtially lOWet 
than the Contractor's normal overhead 
rata) has been nogotiated as a pro- 
determined, fixed allarrance and not by 
way of rebburstment of aotual ooet  during 

(3) Purohare of isotopes and aooessory equipment..*... 4OO00O 

TOTAL. . . . .. . . . e. .$l,l80&0 

the t e n  July 1, 1949 0 Sune 30, 19500 

It is understood and agreed, by and between the parties hereto, that 
the Cmtraotor 
be guided by, but not bound t o  oonform to,  the detail6 of the program 
and budget r e t  for th  aboveo 

expending the funds provided by the Gwernmeht shall 



c o  Itens o f  property pracurad or mencfactured h ; ~  the Contractor under 
this contract, title t o  wkioh w i l l  vest in the  Gcnsment. See 
Article Iv, Section 3 r  

CBSCR X PT IOli QUANTITY 

3. PROGRESS REPORTS 

The Contractor shall make progress reports at six months  hterval8 
in the maaner described in Article V of *&ir cont5aoto 

4, TECRNICAL ADIAIHISTRATIOrJ BY CO~ISSIOn 

The connnission has assigned the respcmsibility for administering the 
technical and scientifio aspeota of this Title IV of Appendix “A“ to8 

Medical Branoh , 1 

Diviaioz of Biology and Mediains 
U. S. A t d c  Energy Ccmunissian 

Washington 26, Dr CI 
1901 Cmti tut im AWWO, n*w. 

6* ACCEPTANCE BY PROJECT LEADm 

I hava raad the fwecoing Title IV of Appendix “A* of the basio oontraot 
to whioh it relates and I agree to be bound ‘by the prodaims of raid 
doawmnts I 

l O b 2 5 2 0  



Contraat No, AT-(40=1)-299 
( D U ~ O  University) 

T T T U  V 

a. Proje.:t h a d o r  

The w m k  d e r  t h i s  T i t l s  V of Appendix 'A" w i l l  be carried out by 
tho Contractor under the direct ion of Dr. Xarl lyj. W i l b u r  as f i o j e o t  
Leader . 
The performance of work under this Title V of Appendix "A" shall 
omenoe on July 1, 1949 and w i l l  oontlnue through June 30, 1950. 
It  is  understood, however, that completion of the work hereunder 
m y  involve a period of several years. Accordingly, the term 
undar this Ti t le  V of Appendix "A" may be extsnded by mutual 
agreement. 

a. S h e l l  Formetion in Mollusos and Barnaoles as studied by Radioisotopes. 

(1) Baakground 

'Rhile the detailed meohanism of she l l  deposition by molluao8 is 
lot ham, certain f a c t s  have been established oonoening she l l  
formtion, The she l l  is oompored of oaloiam c&bmate in a 
p r o t a b  matrix, and is l a id  down through th0 ao t iv i ty  of the 
mantle tidl8ue. 
t o  appear first a s  a phosphate and then t o  ahange t o  aarbonate. 
It is of interest  and parhaps of some signifioance that the 
enzymes oarbanio anhydrase and phosphatase whioh catalyze the 
formation of oarbanate and phosphate a m  present i n  the shell-  

The l n o r p i o  portion of the she l l  is thought 

forming tissuesib 

Inwstigatians by the Contraator re la t ive t o  the problem of she l l  
formation include msthods for the measurement of carbanio anhydrase 
act ivi ty;  a Study of the carbanio anhydrase content of she l l  
formating tissues in 20 species of molluscs~ and an investigation 
of the carbonic anhydraee ac t iv i ty  a t  the t b a  she l l  fo rmt ion  
begins and during growth of the oyster, 

Eleotrmetrio and colmimetrio determination of  carbonio 
anhydrase. 
147, 1948. 
Freenian), Mol, Bull.a 94, 56, 1948. 

(With N.O. Anderaan), J, B i 0 1 o  Chsm., 176, 
Carbanic anhydrase in mollusoa, (Vi th  J. A. 
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T I T I S  V Ccntract 30. AT-(40-1)-289 

"he P:WPCXQ of the investigation here proposed is thpsefold, 
m d  Is a continuaticn of a program already under way. 
as a preliminary s b p ,  better technics f o r  the isolat ion of 
?at liver nuclei free frm other c e l l  components must be 
aaolvod rhich do not invalvu d i s t inc t ly  mpbpio logioa l  
procodure6. 
papsin digestion, U l t r E S O X l i O  vibration, freezing, hemolysin 
treatment, etc., have been used heretofore.) 

F i r s t p  

(Citric acid, d i s t i l l e d  water, high temperatures, 

Seeondly, it is proposed t h a t  the permeability of the isolated 
nuc leu~~ te studied by u t i l i z ing  radioactivu t racers  t o  follow 
the entrance of sodium, potassium and calcium, 
pem.it &be study of permeability without appreciable changes 
in osnotic pressure and aanatitution of the medium. 
resul ts  may be checked by following volume chfwges. 
permeability aharacter is t ics  of the nucleus are eluoidated they 
may be usod a8 c r i t e r i a  f o r  the evalutation of extraction 
media and as a measure of  the ef fec t  of other factors  on 
nuclear permsabillty. 

This w i l l  

The 
As the 

Thirdly, Bs a seoond method of evaluating extraotion teohnios, 
the protein and nuolei acid content of the nuolei w i l l  be 
determined and the oxygen omsumption measured. 

Nualui rill be isolated by d i f fe ren t ia l  centrifugation at low 
temperatures. Permeability t o  inorganic ions rill be 8tadied 
by conventianal GsigerMuller counting teohnior . Isolation 
media and technios w i l l  be evaluated aocording t o  the i r  e f feo ts  
on vital staining, oxygen consumption, protein-moleio aoid 
ratio and permeability. 

BUDGET - Ti3RMt JULY 1, 1949 - JUNE 30, 1950 2*  - 
8. "he Cantraotor rill fixmiah as i t 8  contribution t o  the proJeot8 

desoribed in this Title V, the following: 

(1) Salary of Project Leader. 

\e)  
, 

That portion of the overhead coats allocable t o  the work whioh 
represents the differenoe bwtueen the Contraotor's n o m 1  over- 

l o b 2 5 2 2  



TITLE V Contract No. AT-(40-1)-289 

has.' rets arid the much lmar overhoad rate of 3@ which 
hae basn negotiatsd and iaoluded i n  Seation 2 b. of this 
Tid;'.a v, 

(3 )  Ial watory work space. 

Tlze Zonaisslon w i l l  furnish a sum not t o  exaeed $9,426.00 in 
cclnnsctibn -5th the work under this Title V of Apnendix "A" 
t o  bo sj23nt. roughly as follows: 

b. 

(1) Persanncl (2 research assistants). . . .  ...... ...$ 4,320,OO 

(2)  Ovrtrhsai. a t  the rate of 3@ of salorier 
u t e r  (1) above ............................... 1,296.00 

NOTiE: This rate (whiah is  substantially lower than 
the Contractor's n o m 1  owrhead rate) ha8 
been negotiated as a predetermined, fixed 
allowance and not by way of mlmburaewnt 
of aotual cost  during the term July 1, 1949 

ahme 30, 1950. 

( 3 ) .  Capital  Equipment 
haling Unit, ..................... .$ 650.00 

1 Monitoring DeVloe.................. 250.00 
1 Refrigerated high speed centrifuge. 2110.00 

$ i5010.00 w.010.00 

(4)  Consumable Supplieu 
(Induderr animals and feed, chemieala 
and raacents, glasmares) ........... .$ 600.00 

(5 ) Contingent w ...................... 200 .OO - TOTAL. . $9,426000 

It i o  understood and a ~ f s e d ,  by and between the parties hereto, that 
the Contraator in expending the f'unds provided by the Oollsrnment Shall 
be guided by, but not bound to conform to, the details of the pro- 
&I 'budget set forth abopb. 

o1 Item of property prooured or manufaatumd by tho Cantmotor under 
this  contraat, t i t l e  to whiah will v e s t  in the Government. 
Artiole VI ,  Ssotibn 3. 

See 

QUANTITY 
None 

DESCRIPTIOg 



3.  PRCGRBS REPOETS 

The Contractor shall make propess reports at s i x  months intervals in 
the lllanner d e ~ c r i b a d  in Article V of this contraat. 

4 . TECHNXCAL ADMfNfSTIiAT ION BY CCUMISS ION 

The Cammission has assignee! the responsibility for administering the 
technioal and sofentifie zspecta of this Title V to Appendix "A" to: 

Ededioal Branch 
Division of Biology and Micine 
U. S. AtoPaic Energy Cauunission 
1901 Conatitutian Avenue * N.W. 
Washington 25, D. Ce 

, 5. ACCE€TANCS BY PROJECT LEADEB 

I have read the foregoing Title V of Appendix "A" and the bssio con- 
t raot to  which it relates and I agree t o  ba bound by the provisium 
of said dooUP1;Bnts). 

1 



1. PATLJ?TS 

a. *,‘;henever any pa ten tab le  invent ion  o r  d iscovery  i s  made o r  conceived 
b j r  t h e  Cont rac tor  o r  i t s  employees i n  t h e  coa r se  of any of t h e  work under 
t h i s  c o n t r a c t ,  t h a  Cont rec tor  shall f u r n i s h  t h e  Comnission wi th  complete 
in fo rna t ion  thereon;  and t h e  Commission s h a l l  have t h e  s o l e  power t o  de t e r -  
mine whether o r  no t  and winere a patent a p p l i c a t i o n  s h a l l  be f i l e d ,  and t o  
deteruiine t h e  d i s F o s i t i o n  of t h e  t i t l e  t o  t n d  r i g h t s  under any ap$ication 
o r  pa ten t  t h a t  may r e s u l t .  Tiit: judgment of  t h e  Coamission on t h e s e  mtters 
shall be accepted E S  f i n a l ;  and t h e  Cont rac tor ,  for itsslf and f o r  its emloyL;es, 
ag rees  t h a t  t h e  inventor  o r  inventors  will execute  a l l  documcnts and QO a l l  
th ings  necessarg o r  proptr t o  c a r r y  ou t  ti?; judgnent  of t h c  Comaission. 

b. No claim f o r  ptcuniar;: a w r d  under t h i  7ro-r is ions of t h e  Atomic 
Lncrgy Act of 1946 s h a l l  bL a s s d x d  by t h t  ContractGr o r  i ts x p l o y c e s  
wi th  r c s p s c t  t o  any i n v t n t i o n  or discovcry  mad€ o r  conccivtcl i n  t h c  coursf: 
of any of tila tiork undcr t h i s  con t r ac t .  

C.  LxcLpt as otfitrrvise au thor izcd  i n  v r i t i n g  by t h c  Coomission, the  
Contractor  ) T i l l  ob t a in  p a t t n t  agrteracnts t o  vf f -c tua t t :  t h t  purposcs of 
paragraphs a. and b. of t h i s  H r t i c l i  from (ill persons who perform any p r t  
of t h r  vork under t h i s  c o n m i c t ,  6xc ip t  c l t r i c a l  and m.r.nw.1 L b o r  y c r s o m d  
who : r i l l  no t  h a r t  access  t o  t ? ; c b i c a l  da ta .  

d. Ixcep t  os o t h t m i s c  au thor iacd  i n  :Triting by t h c  Commission, t h e  
Contractor  v i 1 1  i n s c r t  i n  cll subcont rzc ts  p rov i s ions  m k i n z  paragrcphs i., b., 
a d  c. of t h i s  k r t i c l t  appl ic r ,b l t  t o  t h t  subcon t rac to r  and i t s  ttLgloyas. 

2 . PLB TJCAT IONS \ 

The Cont rac tor  shall h9.m f u l l  frtcZoa of p u b l i c a t i o n  of t h c  r t s u l t s  of 
thc  rcsLc?rch under t h i s  con t r cc t  end t h i  Cont rzc tor  is  urngt? t o  d i s s c n i x t c  
t h t  rcsu1t.s of t h c  :-Joric through mstomr,ry s c i a t i f i c  public2.tion chcnnt ls ,  
cxccpt t h a t  “ r r t s t r ic tLd dr ik l l  2s dcf in td  in t h t  Atomic L i i t r a  Act of 1946 

A l l  pub l i ca t ions  s h z l l  inc ludc  CI rLfcrCncc thct t h c  results “crL d t v c h p c d  
undcr t. Conmiasion sponsored p r o j t c t .  

s h l l  be govdncd  by t h t  p rovis ions  of P::rcgrrlph 3 of t h i s  X,-p~nai_: U “  

a. It i s  understood thst t h e  work under this cailtrzst ~5.1 n?-L iin;o1fc 
r c s t r i c t c d  dz t a  2nd t h L  Cont rcc tor  n i l 1  p c r f o r a  such w x k  2.5 urdzs3fticc1 
nork. Howvcr, i f  i n  t h e  coursc of such m r k  m y  d m x v w i c s  3 x  Z E ~ C  Lr 
any dLtc uacd or  IcvLlo2c,d th2t c o n s t i t u t e  r c s t r i c t c d  deta, t h c  Contrcctqr  
shr.11 proap t ly  M o r n  thc: Commission and s h a l l  s i c s s i f y  2nd s a f c g a r d  cll 
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d i scove r i e s  and d a t a  in accorciance w i t h  t h e  r e q s i r e z s n t s  of  t k e  ;ommission. 
It i s  unlers toou that t h e  pcrson d i r e c t i n g  r e sea rch  riork under t h i s  con t r ac t  
shall have Seen c leared  by t h e  Commission f o r  access  t o  r e s t r i c t e d  da ta .  
Contractor  agrees  t h a t  it w i l l  n o t  permit m y  i n 4 i v i d u a l  t o  have access  t o  
r e s t r i c t e d  da t a  u n t i l  t h e  Fede ra l  aureau  of I n v e s t i g a t i o n  s h a l l  have made an  
inves t iga t ion  and r e ? o r t  t o  t h e  Commission of t h e  c h a r a c t e r ,  a s s o c i a t i o n s  and 
l o y a l t y  of such ind iv idua l  and t h e  Comsission s h a l l  have determined that per- 
mi t t i ng  such pcrson t o  :?avo QCCBSS t o  r e s t r i c t e d  data w i l l  n o t  endsngcr t h e  
common defenss  o r  s e c u r i t y .  If doubt sxists as t o  whcther any discovcry o r  
data dcvJoped  cons t i t u t t ,  r e s t r i c t t d  d a t a ,  p r i o r  t o  t h t  r s lu se  of thLs t  d a t a  
mu b t f o r c  p c m i t t i n g  any i n d i v i d v a l  who k s  no t  r c c c i v t d  cl .-arance from t h c  
Comnission t o  k v o  acccss  t o  s u h  d a t a ,  thL Cont rac tor  sh r ; l l  scek guidance 
from tk  Commission. 
t h t  c l a s s i f i c a t i o n  of work whenever i n  i t s  opinion r c s t r i c t e d  data arc  involvcd. 

The 

Furtherrnorc, t h t  Commission rcsurvcs t h c  r i g h t  t o  r e q u i r e  

b. Thc cont inua t ion  by thc, ContrGctor of work found t o  involve r c s t r i c t L d  
ds t a  n i l 1  be s u b j e c t  t o  mutual agreement of t h a  Commission and thr,  Cont rcc tor  3nc 
s h e l l  bc covtred by n modif icat ion of t h i s  egrcLncnt. 
dctZ1’ 2,s defincci i n  tn6  Atomic Lncrgy Act of 1946 and employcd i n  t k i s  s cc t ion  
s k l l  mcan “311 dcta conccrning t h c  mnufac tu r t  o r  u t i l i z a t i o n  of ctornic, x - p c n s ,  
t h e  production of f i s s i o n s b l c  m - t e r i c l ,  o r  t n c  usc of f i s s i o n z b l c  !x.Lri:l i n  
t h c  production of poa t r ,  b u t  shall no t  i n c l u d i  any dctc. rahich t h c  Co:.ic-’zsion f n v  
timc t o  t i m t  dc t i rminss  m.y bc publ ishcd rri thout tldvcrscly al”fbcci;l$ ~ ! i c  ~ c a c ! ~ ~  
def tnsc  tnd security" 

Thc phrcsc a r c s t r i c t L d  

Exccpt 3s othtr . : ; isc  spcc i f  i c a l l y  provided i n  t h i s  co;?trCct, c.11 d ‘ . ~ v ~ - , ~ , . i  
nhich my -,rise under t h i s  contr,o.ct m u  :7hich a r c  no t  2is;>osLc si 1; ,T., I- *- 

agrtcmcnt s k l l  bc 2ccid td  by E, r t p r t s c n t z t i v c  of t h e  Gcmiss ion  duly  ~ . ~ x w -  3 i’ 
t o  s u p w v i s e  a d  r.cimir,isttr pcr formncc  unair this  c o n t r s t ,  who s k l l  rcducc 
h i s  dec i s ion  t o  . ; r i t i ng  2nd. CZUSL c copy t h c r t o f  t o  b, m i k d  t o  t h c  C o n t r x t c - ,  
s a i d  dec is ion  s h d l  be f i n c l  :-ad aonclusivc,  s u b j c c t  t o  t n t  p rovis ions  of t h c  
scn tsncc  ncxt fo l lov ing .  i i i t h i n  t h i r t y  (30) dzys from t h t  dc.tc of such m i l i n g ,  
t h c  Contr,:tor my nppcr.1 i n  x r i t i n g  t o  t h c  Cornmission, vhos6 writ ten dec i s ion  
thcrcon ,  o r  t h c t  of i t 3  duly  c u t h o r i z t d  r t p r t s c r i k t i v c ,  r L p r e s c n t c t i v c s ,  o r  boarc 
no t  i n c l u d h g  t h c  r t p r i s c n t z t i v ;  nmt ioncd  i n  t h L  p rcc td ing  scntencc,  s h l l  be 
f ic t1  and conclusivt .  Pmding d c c i s i o n  of  a ciisputc, hcr tunder ,  t h e  Cont rac tor  
s h l l  proce6.d Kith the  pcrforrancc. of i t s  undcrt?.!tings undcr t h i s  con tmc t .  

5 .  

Thc Contrsc tor  :!ill cocply v i t h  hhc l th  and s a f c t y  re:ul-.tions of  t h c  Con- 
mission rcqui rcd  f o r  Ylork of t h i s  nc tu re ,  nnd pLrr. i t  +.hc Connission 2nd i t s  
dcs igcxs  t o  inspect t h t  work conducttr? under t h i s  gg;?ecacnS. 

50 ncribcr of o r  i’c,;.ezLtc t o  Congrcss, o r  R t s idcn t  Cmmissioner  s k l l  be 
cdmit tcd t o  cnj. s k r c  o r  p z r t  of t n i s  c o n t r a c t  o r  t o  r.ny t cncZi t  t h z t  my ?.rise 
therefrom, but t h i s  provis ion  s h d l  not bt construed LO t x t cnd  t o  t h i s  c o n t r a c t  
if mdt: with a corporzt ion f o r  i t s  gcncrrsl S a x f i t ,  
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7. BIU"~I-DISCRII~INAT ION 

The Contractor, i n  performing t h e  work required by thi.s contract ,  shall 
not discriminate agsinst  any employee or applicant fo r  employment because 
of race, creed, color, or nat ional  origin. 

8. CONVICT LABOR 

The Contractor s h a l l  not, i n  t h e  performance o f  t h i s  contract ,  employ any 
* person undergoing sentence of imprisonment a t  hard labor, 

9. '$&RMINliT ION 

a. The Commission my a t  any time upon 2 0  days written not ice  terminate 
t h i s  contract  i n  whole or i n  part, 

b. In  the event of termination pursuant t o  subsection c . ,  t he  Contractor 
will be paid f o r  the portion of tho contract  work already pcrformLd, together 
w i t h  rcnsonablt costs of termination, 

' 10. &IGHT -HOUR 

No laborer or mechanic do- any part of the  work contemplated by t h i s  
contract ,  i n  the amploy of the  Contractor or  any subcontractor contxicting 
for my pc.rt of s a i d  work c o n t e a p b t d ,  orhall be rcquircd or  pcrcl i txd t o  
work more tL:n eight  (8) hours $n any me calendar day upon such nork n t  t he  
s i t e  th t rcof ,  except upon the W t $ w  thct compensction i s  pcid t o  such 
laborer or  rncchanic i n  z~CCObdaB06 w $ t h  fha provisions of t h i s  Ar t i c l t .  
wages of cvcry hborc r  and mecknic employed by t he  Contractor or cny subcon- 
t r c c t o r  cngcgtd in  thc  performance of t h i s  contrcct shall be computed on a 
basic  dcy r c t c  of eight ( 8 )  hours per day and work i n  excess of eight  (8) 
hours per dcg is  pLrmittcd only upon t h e  condition thc?t cvcry such laborer 
and mechanic shdl be cornpamated f o r  all hours :.rorked in 6xcess of e ight  (8) 
hours p t r  dzy c t  not lcss t k n  one and ons-klf  (1Q) timcs thc b m i c  rate of 
pay, 
Five Dollnrs (3.00) s h a l l  bt imposed upon thc Contr-xtor f o r  ccch lzborcr  or 
mcchcnic f o r  tvLry colcndar dcg i n  which such cmpioyce is rcq--.ired or per- 
n i t t s d  t o  lnbor nore %hen eight (5) hours ?~pon szid vork 7:ithout rccciving 
cornpasation corrputbd i n  accordnncs with t h i s  Article,  and c l i  penalt ies  thus 
imposed shrill bt  ~ i t h h c l d  for thc use and b m e f i t  of the, Govcrnrnent; providcd, 
that t h i s  stipuL-.tian sh?.ll be subJ tc t  i n  a l l  resptcts  t o  t h t  cxccptions and 
provisions of U.S. Codc, Title 40, Sections 321, 324, 325, an? 324, r c h t i n g  
t o  hours of I tbor,  cs modificd by the  provisions of Scc3on 303 of b i i c  Act 
No. 781, 76th Congress, ipprovcd Scptcmber 9, 1940, rc1;ting t o  ccnpcrmtion 
f o r  ovartimc , 

Thc 

For c x h  vioL-.tion of the  requircmmts of t h i s  Ar t i ch  9. p c x l t y  of 

As usad in t h i s  contract  t he  terms "United S ta tes  Atomic Enorgy Commissionn, 
"Atomic Ensrgy Cornnission" and nCommissionll shall m a n  ';he United Stp.tos A-:.o;nic 
h e r g y  Conmission or  i t s  duly authoriacd rcprssmtc t ivc  o r  r e p r e s c n t c t i n s ,  


