
APPENDIX A 

REIMBWmNT OF COST3 -a 
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The allowable cost of performing the work under t h i s  subcontlast  
&all be the  cos t s  and expenses, (less applicable incom arid o ther  c r e i i t s ) ,  
+kat a r e  ac tua l ly  incurred by the  Subcontractor, a rz  applicable and prop%rly 
cLargealle, e i t ’ ier  as d i r e c t l y  incident thereto,  o r  as al locable  throJgh 
appropriate d i s t r ibu t ion  o r  apportionment, t o  the p e r f o r w c e  of t he  sub- 
contract  work i n  accordance with i t s  terms and a re  determined t o  be all.ovable 
pursuant t o  tl?.is Paragraph. 
hereunder €ha l l  be based on: (1) reasonableness, including the exercise  of 
prudent business jlidgment; (2) c o x i s t e i t  app l i cn t im  of Zenxa l ly  acceped  
accounting pr inc ip les  and p r a c t i c s  t h a t  r e s u l t  i n  3quita3le charges t o  the 
subcontract work; and (3) recognition of all exclusions a i d  l imi ta t ions  s e t  
fo r th  i n  t h i s  Ajpendix A, o r  elsevrbere ir, t h i s  subcontract as t o  types o r  
amounts of items of cos t ,  
described as unallowable i n  Paragraph B of t h i s  Appendix A except as il:dicat- 
ed tkerein.  
o r  Paragraph b shall not imply e i t h e r  that it i s  allowable o r  that it  i s  
unallowdble . 

The determination of the a l l o v a b i l i t y  Of cos t  

Allowable cost  sha l l  not inc2.ude cost of any i t e m  

Fai lure  t o  mention an item of cost  spec i f ica l ly  i n  Paragraph A 

A -  Examples of Item of Allowable Cost - 
Subject t o  other  provis is ions of t h i s  subcontract, t he  

following examples of items of cos t  of work under t h i s  subcontract s h d l  
be allowable t o  the  extent  ind-ic.ated: 

1. Bonds and insurance (including se l f  - Insurame) , a6 b provided i n  Ar t i c l e  XI11 - “INSURAJEE . 
2. Communication costs  iacluding telephone services,  lxd- 

and long dis tance telephone c a l l s ,  te le types,  telegrams, cablegrams, radio- 
g rms ,  postage and similar items. 

3. Consulting services, ( including l ega l  and accounting) , and 
r e l a t ed  expenses as ayproved in vriung hy -t;& C‘niversity. 

4. Litigatioii  eqenses ,  including reasonable counsel fees,  
incurred i n  accordance witch Ar t ic le  x;NII - “LITIGATION AND CMIb’!!” 

5 .  Losses and e,xpenses, ( including sett lements mace with the  
~PPrOVal of t h e  University and the Commission), sustained by the  Subcontract- 
o r  i n  the performance of t h i s  subcontract.and c e r t i f i e d  i n  wr i t ing  by the  
Uni-m-Sity t o  be j u s t  and reasonable, except the lo s ses  and expenses 
expressly made unallowable under other p rov i s ions  of t h i s  subcontract. 

~ ~ 2 3 6 5 s  
July 19, 1961 



6 .  Chter ia l s  and supplies,  (including those withdrawn from comon 
stores  costed i n  accordance with any generally reccgnized method t h a t  i s  
consis tent ly  applied by the  Subcontractor and productive of equi table  r e s u l t s  ), 
equipment and services  including f re ight ,  transportation, naterial handling, 
inspection, storage,  salvage and other expenses incident t o  t h e  procurenent 
and Lse thereof and del ivery as  required t o  the University, all subject t o  
the approvals required under any other provision of t h i s  subcontract. 

7. Patents,  purchased design, and royalty paynents t o  t h e  exkent 
expressly provided for under other  provisions of t k i s  subcontract o r  as  
approved by the  University; and preparation of invention disclosures,  reports 
ar.d re la ted  documents, and searching the  art t o  the extent necessary t o  make 
SuC% invention disclosures  i n  accordance with Art ic le  XIV - "PA!I!ENTS" of 
t h i s  subcontract. 

8. Personnel cos ts  and re la ted  expenses incurred i n  accordance 
with the Subcontractor 's  es tabl ished personnel po l ic ies  and programs appl ic-  
able on a company-wide basis throughout the  Subcontractor's p r iva te  operations 
by co l lec t ive  bargaining contracts ,  or by custom i n  the  industry or a rea  as 
approved by the  University; such as: 

a. s a l a r i e s  and wages; overtine, s h i f t  d i f f e r e n t i a l ,  holiday 
and other preIIliuu pay for tine worked; non-work time icchiding vacaticns,  
holidays, s ick,  funeral ,  mi l i ta ry ,  jury, witness, and voting leave; s a l a r i e s  
and wages t o  employees i n  t h e i r  capacity as union stewards and committeemen 
fo r  time spent i n  handling grievances, negotiating subcontracts with t h e  
Subcontractor, serving on labor-management (Subcontractor) committees, and 
bonuses and incent ive conpensation (subject t o  the  approval of the  Universi ty)  
if charged d i r ec t ly ;  a l l  subject t o  the  following requirements: 

1, s a l a r i e s  and wages of personnel connected w i t h  t he  
work under t h i s  subcontract at a r a t e  i n  excess of $15iOO0.00 per yeas s h a l l  
require the  wr i t ten  approval of t h e  University, and; 

2. ~~or!r by any person or group of persons i n  excess of 
forty-eight (48) hours i n  any one weelr s h d l  require wr i t ten  approval of t h e  
University, and; 

3. establ ishneat  of a regular work week i n  excess of 
fo r ty  (40) hours s h a l l  require  the  wri t ten approval of the University; 

b .  l e g a l l y  required contributions t o  old age and survivors '  
insurance, unemployment compensation plans and wor!nen' s compensation plans,  
(whether or not covered by insurance);  v o i u n t m  o r  agreed upon plans 
providing bene f i t s  f o r  retirement,  separation, l i f e  insurance, hospi ta l iza t ion ,  
medical-surgical and unemployment, (whether or nct such plans a re  covered by 
insurance) ; 

c.  t rwe l ,  (except foreign t r a v e l  which requires  spec i f i c  
approval by the  University on a case by case bas i s ) ;  inc identa l  subsistence 
and other allowances of Subcontractor em2loyees, i n  connection w i t h  perform- 
ance of work under t h i s  subcontract, (including, new employees report ing fo r  
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work and t r a n s f e r  of empl.oyees, the t r a n s f e r  of t h e i r  household goods and 
e f f e c t s  and th? t r a v e l  and subsistence of t h e i r  dependents); 

d. employee re la t ions ,  welfare, morale, e t c . ,  programs, 
including incent ive o r  suggestion awards, employee counseling serv ices ,  
heal th  or first-aid c l i n i c s  and house o r  employee publications;  

e. personnel t ra in ing ,  (except spec ia l  e d x a t i o n  and t r a 5 n i q  
courses and research assignments ca l l i ng  f o r  attendance a t  educational 
i n s t i t u t i o n s  which require spec i f ic  approval by the Universi ty  on a case 
by case basis), including apprenticeship t r a in ing  programs designed t o  
improve e f f i c i e r x y  and product ivi ty  of subcontract cpera%ions, t o  develop 
needed s k i l l s  and t o  develop s c i e n t i f i c  and technical  pe-.sonnel i n  special ized 
f i e lds  required' i n  the  subcontract work; 

f .  recruitment of personnel, ( including help-wanted advert ise-  
ment), including services  of employment agencies a t  r a t e s  not i n  excess of 
standard commercial r a t e s ,  emploment o f f i ce ,  t r a J e l  of ?rosy;ective employees 
at the request cf the  Subcontm@tdr fo r  e ~ l o y m e n t  Interviews; and, 

e;. net  cost  of operating p l an t - s i t e  ca fe t z r i a s ,  dining room 
and canteens, ( a t t r i b u t a b l e  t o  the  p e r f o m n c e  of t h i s  sxbcontract) .  

9.  Rental and leases  of land, buildings,  and equipment owned by 
t h i r d  p a r t i e s  whzre such items a r e  used- i n  the  performance of the  subcontract,  
except t h a t  such :-en-t;als and leases  d i r e c t l y  chargeable t o  the  subcontract 
s h a l l  be su3ject  to approval af the  Unlversity.  

10. ReptLirs, maintenance, inspect ion,  replacement and disposal ,  
(as provided i n  Ar t ic le  X I  - "PROPERTY"), of Government-mned property t o  
the extent directed or approved by the University.  
directed t o  perform minor repa i rs  and 
Government-owned property i n  accordance w:.th sound i n d u s t r i a l  p rac t ice .  

Subcontractor i s  hereby 
routine maintenanne and inspect ion of 

11. Repairs, maintenance and inspection af Subcontractor furnished 
property used i n  connection wi th  the performance of t h i s  subcontract end due 
to ordinary wear and t e a r  from use ar,d ac t ion  of the elements, provided such 
maintenance and repa i rs  keep the property i n  e f f i c i e n t  o2erating condition and 
do not add t o  i t s  permanent value or appreciably prolong i t s  iytended useful  
l i f e ; ,  major r epa i r  , (including replacement ) , t o  such property,  when charged 
d i r ec t ly  to the  subcontract and as directed o r  ap2roved by t h e  University.  

12. Special  too l ing ,  including j i g s ,  d ies ,  f i x tu re s ,  molds, 
pat terns ,  designs and drawing?, too ls  and eq-xipTcz'; of a special ized nature 
generally useful t o  the Subcontractor only i n  the  2er;'omnce of t h i s  
subcontract. 

13. Subcontracts, purchase orclers and purchases frcm Subcontractor 
control led sources subject  t o  approvals reqdired 5y other  provisions of t h i s  
subcontract. 

14.  
per iodicals ,  when charged d i r e c t l y  t o  the sa-ocontract and approved by the  
University. 

Subscriptions t o  trari?, b u 6 i . r ~ ~ ~ ~  te?hnical ,  and professional 
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15. Taxes, fees and charges levied by public agencies which the  
Subcontractor i s  required by l a w  t o  pay, except those which a r e  expressly 
made unallowzblc under Ar t i c l e  XXIX - "TAXES", or  w d e r  any other  provis ions 
of the subcontract.  

- 

16. U t i l i t y  service including e l e c t r i c i t y ,  gas, water, s t e m ,  and 
sewage. 

17. Vquipment and services  necessary t o  carry out secur i ty ,  benl th  
and szfety measurzs under t h i s  subcontract as zpproved by the  University.  

18. ' ke  cos ts  of preparfng bids  arid proposals t o  the  extent  
approfed by t h e  University,  but  not t o  exceed one perce t t  (1%) of t h e  d i r e c t  
material  a d  di:cect labor  cos t s  of the  subcontract work. 

19. I t e m  of cost  which are not expressly disellowed by any o ther  
p rmis ion  of t h i s  subcontract and spec i f i ca l ly  c e r t i f i e d  i n  wr i t i ng  by the  
University as being reasonable and necessary t o  -Lhe pesfornance of work under 
t h i s  subcontract.  

B - Exam-Dles of Items oE Unallowable Costs 

'Rle following examples of items of cost  a r e  unallowable under 
t h i s  subcontract t o  the  ex ten t  indicated.  

1. Advertising, except ( a )  help-wanted adver t i s ing  and ( b )  
other advert is ing (such os cos t s  of par t iccpat ion i n  exh ib i t s )  approved by 
the University as c l e a r l y  i n  furtherance of work performed under t h e  sub- 
coni rac t . 

2. Bad debts ,  ( including expenses of co l lec t ion) ,  and 
Provisions f o r  bad debts not a r i s i n g  out of the performance of t h i s  subcontract .  

3. Bonuses and similar compenssLtion under any o ther  name, 
which (a) a re  not pursuant t o  an agreement betweep the subcontrdctor and 
employee p r i o r  t o  t h e  rendering of the services  or  an establ ished plan 
consis tent ly  followed by the  subcontractor,  ( b )  a r e  i n  excess of those  cos t s  
which are  allowable by the  In t e rna l  Revenue Code and r e d a t i o n s  the remder ,  or 
( c )  provide t o t a l  compensation t o  an employee i n  excess of reasonable 
compensation f o r  t h e  serv ices  rendered. 

4. Commissions, bonuses and fees ,  (uneer whatever name), i n  
connection with obtaining o r  negot ia t ing f o r  a Goverrment contract  or a 
modification there  t 0.  

5. Contingency reserve provisions,  (except provisions f o r  
reserves under a self- insurance prozraa t o  the  extent &at the type,  coverage, 
ra tes  and premiums would be alloTjable if comerc ia1  Insu-ance were purchased 
t o  cover the same r i s k ,  as approved by the  University).  

6. Contributions and d0na.t ions. 
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7. Depreciation i n  excess of t ha t  calculzted by application 
of methods approved f o r  use by the  In te rna l  Revenue Service under t h e  In- 
t e r n a l  Revenue Code of 1954, as amended, including the  s t ra ight- l ine,  de- 
c l in ing  balarce (using a rate not exceeding twice the rate which would 
have been used had t h e  depreciation been computed under the  s t ra ight - l ine  
method) o r  sum-of-the-years-digits methods, on t h e  bas i s  of expected use- 
ful l i f e ,  t o  t5e cost  of acquis i t ion  of the  re la ted  f ixed a s s e t s  l e s s  esti- 
mated salvage o r  res idua l  value a t  the end of t h e  expected usefu l  l i fe .  
Amortization o r  depreciation of unrealized appreciatio2 of values of a s s e t s  
o r  of a s s e t s  f u l l y  znortized o r  depreciated on the  Subcontractor's books of 
account i s  unallowable e 

8. Divident provision o r  paynients md,  i n  the case of sole 
proprietors  and partners,  d i s t r i b u t i o n s  of p r o f i t .  

9. Enter tz iment  costs,  except thc costs  of such recreat iondl  
a c t i v i t i e s  f o r  on-si te  employees as may be approved by t h e  University o r  
provided f o r  elsewhere i n  t h i s  subcontract. 

10. Fines and p m a l t i e s ,  including assessed i n t e r e s t ,  result- 
ing from vio la t ions  of, o r  failure of the Subcontractor t o  comply with 
federal ,  s t a t e ,  o r  local laws, o r  regulations,  excegt wheii incurred in ac- 
cordance with wri5ten approval of t h e  University o r  es a result of c o w l i -  
ance with the  provisions of t h i s  subcontract. 

11. Government-furnished property, except t o  t h e  extent t h a t  
cash payment therefor  i s  required p u r s u a t  t o  procedures of t h e  Commission 
applicable t o  t r a n s f e r s  of such property t o  the Subcontractor from others .  

12. Insurance (including any provision of a self-insurance 
reserve) on any person where the Subcoxtractor under the insurance poECy 
is the  beneficiary d i r e c t l y  o r  indirect ly;  and insurance against  l o s s  cf 
O r  darage t o  Goverment property 8s define? i n  Ar t ic le  X I  - "Property." 

13. l n t e r e s t  however repesented ,  excegt, i u t e r e s t  incurred 
i n  compliance with Artic.le X X M  - "T&TS," bond ciiscomts and expenses, 
and cos ts  of financing and re,"inancir!g operatioas. 

14. Legal, accounting, and consulting services, and r e l a t e d  
Costs i x u r r e d  i n  connection with the  preparation of prospectuses, prepara- 
t i o n  and issuance of stock r igh ts ,  organization o r  reorganization, prosecu- 
t ion  o r  defense of a n t i t r u s t  sui%s, prosecution of claims against  the 
United S ta tes  o r  contesting act ions 07 proposed ac-Lions of the United 
S t a t e s  and prosecution o r  defense of patent infringement l i t i g a t i o n .  

15. Losses (including l i t i g a t i o n  expenses, counsel fees,  and 
sett lements) on, o r  a r i s i n g  from the  sale, exchange, or abandoment of 
c a p i t a l  asse ts ,  ir,clKding investments: losses  on other contracts ,  indL5-  
h g  the  Subcontractor's contributed portion under cost-sharing contracts;  
l o s s e s  i n  connection with p r i c e  reduction t o  and discount purchases by 
employees and others  from any source, and l3sses  where such losses or  
expenses : 

RL2365S 
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a, are compensated for by insurance or otherwise, or 
which would have been compensated by insurance required by law or by written 
direction of the University but which the Subcontractor failed to procure or 
maintain through its own fault ornegligency, or  which could have bezn 
covered by permissible insurance in keeping with ordinary business practice 
but which the Subcontractor failed to secure o r  maintain; 

b. result from wilful misconduct o r  lack of good fai% 
on the part of any of the Subcontractor's directors, corporate officers, or 
managerial personnel, as defined in Article XI - "PROPERTY"; 

c. represent liabilities to thir2 perscns for which tte 
Subcontractor hes expressly accepted responsibility unc?er other terms of 
this subcontract. 

16. Maintenance, depreciation, an3 other cmts incidental to 
the Subcontractor's idle or  excess facilities, (including machinery and 
equipment) , other than reasonable standby facilities. 

17. Membership in trade, business, and professional orgaiza- 
tions except as approved by the University. 

19. Pre-contract costs, except as expressly made allowable 
under other provisions in this subcontract. 

19. Reconversion, alteration, restoration, o r  rehabilitation 
Of the Subcontractor's facilities, except as enressly prcvided elsewhere 
in this subcontract. 

20. Research and developmen-i costs, uxless specifically 
provided f o r  elsewhere in this subcoctract. 

2 L  Selling and distributiox activities and related exTense9 
not applicable to the performance of this subcontract. 

22'. Storage of records pertaining to this subcontract after 
completion of operations under this subcontract irrespective of contractual 
o r  statutory requirements of the preservation of records. 

e3. Taxes, fees and charges in connection with financing, 
refinancing, or refunding operations, including the listing of securities 
on exchanges; taxes which are paid con-trary to Article XXIX - "TAXES"; 
Federal taxes on net income and excess profits; and special assessments 
on land which represent capital iaproveaent . 

C - Overhead 
1. Pending final audit and dztermination of ovzrhead, the 

S;ibcontractor shall be paid a provisional o-Jerhead rate as approved by the 
Commission from time to time and authorized in wri t ing  by the Ufiiversity. 
Such provisional payments w i l l  be adjusted to the zctual overhead costs 
and expenses determined as set forth in tLis Appendix A and principles 
herein established. 

- 6 -  
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2. \hen ac tua l  reimbursable overhead cos ts  have been deter-  
mined pursuant t o  this subcontract, adjustment shall be made for the  
difference between the  sum t o  be determined and the sum of the 
provisional payments made under Paragraph 1 above. 

3. Actual reimbursable overhead costs  shz11 be l imited 
t o  an amount not t o  exceed 15074 of the d i r e c t  labor cost  allowable 
under t h i s  subcontract. 

ACCEPTED AUTHORIZED 

UNIVERSITY OF CALIFORNIA 
LAWRENCE RADIATION UBORATORY 

T i t l e  President T i t l e  Deputy Wlsiness Maaager 

Date 18 September 1962 Date September 28, 1962 - 

RL2365S 
Monsanto Research Corp. 
A p r i l  18, 1962 
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SUBCOBTRACT 212 

between 

I l~ODUCTIOfJ  
ARTICLE I 
ARTICLE I1 
ARTICLE 111 
ARTICU N 
ARTICLE V 
ARTICLE V I  
ARTICLE V I 1  
ARTICLE V I 1 1  
ARTICLE I X  
ARTICLE X 
ARTICLE X I  
ARTICLE X I 1  
ARTICLE X I 1 1  
ARTICLE X N  
ARTICLE XV 
ARTICLE X V I  

ARTICLE XVII 
ARTICLE XVIII 
ARTICLE X I X  
ARTICLE XX 
ARTICLE XXI 
ARTICLE XXII 
ARTICLE! XXIII 
ARTICIB XXIV 
ARTICE3 X X V  
ARTICLE XXVI 
ARTICLE X X V I I  
ARTICLF: XXVIII 
ARTICm XXIX 
ARTICLE XXX 
ARTIC-LE XXXI 
ARTICLE XXXII  

SCOPE OF WORK 
TERM 
ESTIMATES AID FUCED FEE 
CONSIDE3ATIOU 

PAYMENTS 
CHANGES 
ACCOUNTS ATID RECORDS 
EXAMINATION OF RECORDS 
LIABILITY 
PROPERTY 
CONIIRIBUTIONS AID A S S I G N M 3 ~  
INSURANCE 
PATENTS 
COPYRIGHTS 
DRELWINGS, DESIGNS, SPECIFICATIONS 

SECURITY 
TERMINATION 
LABOR PROVISIONS 

pRccmmrpT 

AND RELEASE CrF INFORI~ATIOIl 

DISPUTES 
COVEIUNP AGAINST COl?I'II'JGEIU FEES _.  

WFICIALS NOT TO BEEZFIT 
NOTICE 
ZENEGCTr IAT IOFi 

BUY AMERICAN ACT 
LITIGATION ANI CLRI1;S 
WE;Ty, IWLTH AND FIRE PBOTECTION 
TAXES 
PERMITS 

USE OF SMclLL BUSINESS CONCERNS 

WALSH-REALGY PUBLIC CONTRACTS ACT 

USE OF co~cmris IN LABOR S ~ P L U S  AREI~S 



SUBCONTRACT 212 

bettreen 

THE REGENTS OF THE UNIVERSITY OF CALIFORTJIA 

and 

MOXTSANTO RESEARCH CORPORATION 

ITI'IRODUC TION 

This subcontract i s  made and entered i n t o  by and betveen 
The Regents of t he  University of Cal i forn ia ,  hereinaf ter  ca l l ed  the  
University", and Monsato Research Corporation, hereinaf ter  ca l l ed  

the  "Subcontract m". 
I f  

%e R3gents of t h e  University of California,  a Cal i fornia  
4.8 with t h e  corporation, ha ye entered i n  ;o a contract ,  W-7405-mG 

United Stazes  Government, he re ina f t e r  ca l l ed  "Government", represented 
by the  Atmic  Energy Commission, here inaf te r  cal led the  "Comission" , 
f o r  t h e  p e r f o r m c e  of ce r t a in  atomic energy research and development 
work a t  the  University of Cal i forn ia  Irtwrence Radiation Laboratory. 
This Subcontract i s  entered into i n  furtherance of the  performance 
of the  work provided f o r  i n  t h e  pr ine contract .  

In  accepting t h i s  Subcontract, the  Su5cmtractor agrees 
t o  perform the Subcontract w x k  i n  accordance with t h e  following 
terms and conditlons.  
upon t h e  p r t i e s ,  unless  accepted by them i n  writ ing.  
hereby accept, inccrporate  in to ,  and make a part of t h i s  Subcontract, 

N o  o ther  terms or  coilditions s h a l l  be binding 
The parties 

APPENDIX A - REIMBURSEMENT OF COSTS, and APPENDIX B - SCOPE OF l!ORI. 

The Subcontract recognizes that aud i t  hereunder i s  normally 
performed by the  Commission or other  Government Agency assigned t h e  
a rea  of t h e  Subcon5ractor's f a c i l i t y .  Sme of t h e  requirements fo r  
University approval hereunder are imposed by the  prime contract ,  
s t a tu t e ,  or governmental regulat ion.  Subcontractor recognizes t h a t  
f a i l u r e  t o  obtain approvals may jeopardize i t t s  reimbursement f o r  
cos ts  accrued hereunder. Al l  requests  fo r  University approval here- 
under shall be d i r ec t ed  t o  t h e  Business Manager, University of Cali- 
forn ia ,  hwrence Radiation Laboratory, or  h i s  designee, here inaf te r  
ca l l ed  "Business Mana~er" . 
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- ARTICE3 I - SCOPE OF WORK 

The Subcontractor shall furnish the  necessary f a c i l i t i e s ,  
supplies, e q u i p e n t  and personnel, except such as are furnished by 
t h e  University o r  the  Government, t o  conduct cer ta in  work t o  be 
performed by the  Subcontractor a t  Dayton, Ohio, t h e  nature and ex- 
t e n t  of which are more s p e c i f i c a l l y  described in  APPENDIX B - SCOPE 
OF WORK hereto,  and s h a l l  a l so  de l iver  such materials, products, 
supplies and inc identa l  services  and repor t s  as may be s e t  f o r t h  
i n  said ApPEM)IX B. 

The University and t h e  Commission s h a l l  have the  r i g h t  t o  
inspect  t h e  work and a c t i v i t i e s  of t h e  Subcontractor under th i s  
Subcontract a t  such time and in such manner as they s h a l l  deem 
appropriate.  

ARTICLl3 I1 - TEW 

The work described in ARTICLE: I - SCOPE OF WORK, s h a l l  begin 
October I, 1962, and shall continue i n  e f f e c t  u n t i l  t h e  latest  
expirat ion date of any Pro jec t  Agreement executed hereunder, unless 
extended by mutual agreement of the  p a r t i e s  or sooner terminated i n  
accordance with t h e  provisions of ARTICLE XVIII - TERXIEATION, 

"he time for completion of work under each Froject  Agreement 
hereunder w i l l  be s e t  f o r t h  i n  the  separate Project Agreements. 

ART1CI;E 111 - ESTIMATES AND FIXED FEES 

A -  I n i t i a l  Estimate of Costs and Fixed Fees 

The estimated cost  of work under t h i s  Subcontract shall 
be the t o t a l  of the e s t k a t e d  cos ts  as s e t  f o r t h  i n  a l l  of t h e  indivi-  
dual Project  Agreements as establ ished and agreed upon under ARTICLE I 
above. The Subcontractor's f ixed fees s h a l l  be individual ly  es tab l i shed  
f o r  each Pro jec t  Agreement and t h e  t o t a l  of a l l  such Project Agreement 
f e e s  shall be t h e  f e e  f o r  performance of t h i s  Subcontract. 
case, t h e  Universi ty 's  t o t a l  obligation hereunder f o r  costs  and 
f ixed  fees s h a l l  no t  exceed Two Hundred F i f ty  Thousand and no/100 
($250,000.00) Dollars. 

In any 

B - Revised Estimates of Cost 

The University and Subcontractor m y  m t u a l l y  agree t o  
revis ions of t h e  i n i t i a l  estimate of cos t  of the work as s e t  f o r t h  
in t he  separate Project  Agreements, (exclusive of the f ixed f e e ) ,  and 
frcln time t o  t h e  f u r t h e r  revise  my revised estimate of c o s t ;  provided 
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however any revis ion of estimat2s of cos t  under t h i s  Subcontract s h a l l  
be made with the f i n a l  approval of t h e  University. 

C - L i m i t  on Total Amount of Allowable Costs 

Payments on account of cos ts  s h a l l  not  i n  the aggre- 
gate  at any time exceed t h e  amount of the  present ly  estimated cos ts  
of the work under t h i s  Subcontract. Payments on account of cos ts  
under any Project  Agreement shall not  i n  t h e  aggregate a t  any time 
exceed the  then current miount of estimated costs  established for 
each Project Agreement, exclusive of the  Subcontractor's f ixed  fee .  

D - Notice of Costs Approaching Subcontract Amount 
Subcontractor Excused Pending Increase 

The Subcontractor s h a l l  n o t i f y  t h e  University i n  
wri t ing when t h e  aggregate of expenditures and outstanding commitments 
allowable under t h i s  Subcontract or estimated under any specif ic  
Project Agreement, i s  equal t o  90% of t h e  i n i t i a l  or revised estimate 
of cost  as indicated above (or such l e s s e r  percentage as the  University 
may from time t o  time e s t a b l i s h  by not ice  t o  the Subcontractor). 
such expenditures and outstanding comitments equal loo$ of the e s t i -  
mated costs  exclusive of the  Subcontractor's f ixed fee,  the Subcon- 
t r a c t o r  shall make no f 'urther comitments or expenditures (except t o  
meet ex is t ing  comitments)  and s h a l l  be excused from f'urther performance 
of the wark unless  and u n t i l  t h e  University t h e r e a f t e r  shall increase 
t h e  estimated cost  of the  work i n  accordance with B above. 

Idhen 

E - The University 's  Right t o  Terminate Hot Affected 

The giving of any not ice  by e i t h e r  par ty  under t h i s  
ARTICLE I11 s h a l l  no t  be construed t o  waive or impair any r i g h t  of the  
University t o  teiminate t h e  Subcontract under the provisions of 
ARTICLE XVJII  - TERMINATION. 

F - Cost lhformation 

The Subcontractor s h a l l  maintain current cost  informa- 
t i o n  adequate t o  r e f l e c t  the cost  of performing the vork under t h i s  
Subcontract a t  a l l  times while t h e  work i s  i n  progress and s h a l l  
prepare and f'urnish t o  the  University such m i t t e n  estimates of 
cost  and information in support thereof as the  University may request.  
The Subcontractor shall n o t i f y  t h e  University whenever it becomes 
apparent t h a t  the  t o t a l  cost  of the  Subcontract (exclusive of f e e )  
w i l l  exceed the estimate of the cost  of the work then current ly  i n  
e f f e c t .  
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G - f3orrectness of Estimates Not Guaranteed - 
It i s  understood t h a t  nei ther  the University nor t h e  Sub- 

contractor guarantees t h e  correctness of any estimate of cos t  or 
estknate of time Tor t h e  performance of the woi-k under t h i s  Subcon- 
t r a c t  and that t h e r e  s h a l l  be no adjustment in  the mount of the  
Subcontractor's f i x e d  f e e  by reason of e r r o r s  in the computation of 
estimates or d i f fe rences  between such estimates and the  a c t u a l  cos t  
or time f o r  perforinance of t h e  work. 

ARTICLE I V  - CONSIDERATION 

Payment for  allowable costs,  reimbursable i n  accordance with 
APPENDIX A - REIMBURSBmJT O F  COSTS hereto,  and of the  f i x e d  f e e  set  
forth i n  ARTICLE I11 - ESTIMATES AND F I X E D  FIB, s h a l l  c o n s t i t u t e  
complete coapensation f o r  Subcontractor's services, i n c l u d h g  prof it 
and a l l  items or kinds of expenses not allowable under t h e  terms of 
t h i s  Subcontract. 

ARTICE3 V - PROCUREMENT 

Subcontractor s h a l l  use subcontracting and purchasing 
pL-acticcs v1iici.i a r e  acceptable t o  the University, including t h e  
following : 

A - Subcontracts and purchase orders sha l l  be rnade i n  t h e  
name of t h e  Subcorkractor only; s h a l l  not  re l ieve  the Subcontractor oi" 
any obligat ion under t h i s  Subcontract, (includin; mong other  things,  
the obl igat ion t o  supervise and assure performince of the  work 
described in APFENDIX B - SCOPE OF VOFX) ,  sha l l  be made or confirmed 
i n  wri t ing vheii iii excess of $100.00 and shall be i n  such form anti 
contain such provisions as a r e  required b;r t h i s  Subcontract. 

B. - The Subcontractor s h a l l  not enter  into subcontracts, 
purchase orders,  or any other contractual arrangement made pursuant 
t o  t h i s  Wocontrac-t, on a cost  plus percentage of cost b a s i s  or fo r  
items whose purchase i s  expressly prohibited by APPEFDIX A - R E D W R S Z -  
I@NT OF COSTS or  any other provision O P  t h i s  Subcontract. 

C - The w i t t e n  approval of the  University must be obtained- 
f o r  purchase pursuant t o  t h i s  Subcontract of: 

(1) 

(2 ) 

~ n y  singI-e t o t a l  proaurement i n  excess of $~,OOO.OO 

3esearch and develcpment ircr:: 

( 3  ) ~ n y  s ins le  item (s ingle  1-ec;aireneiit) of equipment, 
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mater ia l s  or services,  t h e  cost  ( t o t a l  i t e m  c o s t )  
of vhi ck exceeds $100.00 

( 4 )  Services of a consultant 

(5) Construction of ary 'ouilding or appurtenmce, 
builc?ing A t e r s t i o n s ,  o r  acquis i t ion of r e a l  
procerty by purchase or  by any i n t e r e s t  thereof .  

D - Tie Subcontractor s h a l l  not subcontrzct v i t h  any other  
lar ' iy ior the  rrorli define6 i n  ARTICLE 1 - SCOFE OF i lORK (other t k n  
t h e  furnishing of stand-ard- or cormercial a r t i c l e s  02 rali material) 
i:itliout 'che a p p o v a l  of the University. 

A - Payments on Account of Allorrable Costs 

Once each month, or  at more frequent in te rva ls  as 
approved by t h e  Universi'cjr, t h e  SUbcontrac'Lor T r i l l  sitbait t o  t h e  
University i n  such forzi and reasonable d e t a i l  a s  the University may 
require,  En invoice or voucher suppor-Led by a statenent of costs  
incurred by t h e  Su'acontractor in t h e  performance of vork m d e r  each 
current Pro j c c t  Agreeaent of this Subcontract and claiaed t o  cons t i tu te  
allowable costs .  
t h e  University sha l l ,  subject t o  the provisions of 23 below, nakc 
payments thereon if  aTproved. by the University. 

P r o q t l y  a f t e r  r e c e i p t  of each Lnvoice or voucher, 

B - I n s t s l h e n t s  of Fixed Fee 

85;: of t h e  f ixed fee ,  i f  any, foi- each Project Agreement, 
s h a l l  become dce and payable i n  monthly i n s t s l l n e a t s  in  moun'is 
based upon -the proportion oQ work then coinpleted under the  Froject 
Agreement, as d e t e m i r e d  by t h e  University, aiid the balance upon 
couTletion and acceptmce of 311 uorli un8.e- the Project Agreenent; 
pi'ovided hos;.ever University Eay, a t  any time the'i the amount of t h e  
re tained f e e  e q i a l s  15;; of the t o t a l  f ixed  fee  or i f  the aziount 
re ta ined s h a l l  be i n  excess of $10,000.00, nake pymects of' any of the  
r e m i n i n g  perioclic instalLiients 0: the  fixe<, fee ,  i n  f u l l .  

A t  any tkxe or tiiiles p r i o r  t o  set t lemeit  under t h i s  Scb- 
contract  or Frojec'i Agreeljients unaer t h i s  ,Subcontract, the Ufiiversity 
nay have invoices o r  vouchers ai6 s ta tenents  o-i' cos-ts xc? i teC.  
Each p a p e n t  theretofcre iade shall be svbjcc-k t o  ret:J.ction Cor 
xqouiits inclu2ei  i n  'i!:e i-elzvte5. ixvoice or vo:-i.c!;cr T.:l:ic'n zre fourid 
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by 'i2ie UniversitJr, on %he b a s i s  of such audi t ,  not t o  cons t i tu te  
a l lovable  cos t .  Any payment may be recluccd for overpayments, or 
increased for underpayments, on preceding illvoices or vouchers. 

D - Final  Payment 

A closing f inanc ia l  statement s h a l l  be submitted by t h e  
I Subcontractor promptly f o l l o i ~ i n g  completion of Project Agreements 
under t h i s  Subcontract and in no event l a t e r  than one year (unless  
University gran ts  a fur ther  specif ic  period of time) from the  &ate of 
corn-letion of each ProJect Agreenent. 

Upon completion of the  work, i t s  acceptance by the  
Univers i ty ,hrn ish ing  by t h e  Subcontractor of a closing f inanc ia l  
statement, and completion of a f i n a l  audi t  by the  Comission, providing 
the  Subcontractor has complied with all the  provisions of t h i s  Subcon- 
t r a c t ,  ( including 1-rithout l imi ta t ion ,  t h e  accounting f o r  Governnient- 
owned property required by ARTICLE X I  - PROPERTY and disclosures,  if 
any, cf information c a l l e d  for under ARTICLE X I V  - PATENTS and ARTICLE 
XV - COFYRIGHTS), and the  provisions of Paragraphs D and E below, 
the University s h a l l  p r o q t l y  pay t h e  Subcontractor the  u n p i d  
balance of reimbursable cos ts  and any part of the  f ixed fee  which has 
been withheld pursuant t o  Paragraph A above or  otherb-ise not paid t o  
the  Subcontractor. 

In a r r i v i n g  a t  the  amount clue the Subcontractor under t h i s  
ARTICE3 V I ,  there  s h a l l  be deducted (1) all unliquidated payments on 
account theretofci-e made t o  the  SuScontractor, ( 2 )  any claim which 
the  University or t h e  Government may have against  the Subcontractor 
i n  connection with t h i s  Subcontract and, ( 3 )  deductions due t o  t h e  
termination of t h i s  Subcontract and not otherwise recovered by or 
credi ted t o  the University oi* the  Governr,ent. 

E - Applicable Credits 

The Subcontractor agrees t h a t  my refunds, rebates,  
c red i t s  or other amounts, (including any i n t e r e s t  thereon, accruing 
t o  o r  received by t h e  Subcontractor 01- any assignee under t b i s  Sub- 
contract  s h a l l  be pi& by the Subcontractcr t o  the University, t o  the 
extent t h a t  they are properly al locable  cos-ts f o r  vhich the Subcon- 
t r a c t o r  has been reimbursed by the University under t h i s  Subcontract. 
Reasonable expenses incurred by the Subccntractor for the purpose of 
securing such refunds, rebates,  c r e d i t s  or  other arn.ounts s h a l l  be 
allovable costs  hereunder when approved by the University. 

F - Financicl  S e t t l e r e n t  

Pr ior  t o  f i n a l  ;payment under c ~ c h  Project Agreeiaent, tile 



Subcontractor and each assignee under t h i s  Subcontract r:hose a s s i s -  
mcnt is  i n  e f f e c t  a t  the time of f i n a l  payment under t h i s  Subcontract 
s h a l l  execute and de l iver  : 

(1) A s  assignment i n  form and substance sa t i s fac tory  
t o  the University, of refxnds, rebates ,  c r e c i t s ,  or other amounts, 
(including any i n t e r e s t  thereon), properly al locable  t o  costs f o r  
rrhich t h e  Subcontractor has been reimbursed by the  University under 
t h i s  Subcontract. 

(2) A re lease  i n  such forn md with such exceptions as 
may be approved by the  University, discharging the University and t h e  
Government, t h e i r  o f f icers ,  agents, and employees, f ron  a l l  l i a b i l i -  
t i e s ,  obligations and claims a r i s i n g  out of o r  under t h i s  Subcontract 
subject only t o  the  fol loving exceptions: 

(a) spec i f ied  claims i n  s t a t e d  amounts o r  i n  es- 
timated r n - o u t s  where the mounts  a r e  not  susceptible of exact s ta te -  
ment by the Subcontractor, 

(b ) claims, together with reasonable expenses 
incidental  thereto,  based upon l i a b i l i t i e s  of t h e  S~tbcontrector t o  
t h i r d  p a r t i e s  a r i s i n g  out of performance of t h i s  Subcontract; provided 
t h a t  such c l a i y s  a r e  not known t o  t h e  Subcontractor on the date of 
t h e  execution of t h e  release;  and provided fur ther  that the Subcon- 
t r a c t o r  gives not ice  of such claims i n  wr i t ing  t o  the University not 
more than three (3)  years after t h e  ?ate of the  re lzase or the date 
02 any not ice  t o  the  Subcontractor t h a t  t h e  Universlty i s  prepared 
t o  make f innl  payment, vhichever i s  e a r l i e r ,  

( c )  claims for rebburseixent of costs ,  (other than 
expenses of t h e  Subcon trac-lor by reason of any indemif ica t ion  of the  
Uoiversity against  patent l i a b i l i t y ) ,  including reasonable expenses inc i -  
dcc ta l  thereto,  Sncurred by the  Subcontractor under the prcvisions of 
t h e  Subcontract r e l a t i n 2  to patents .  

G - C1ak -s  

Claims f o r  payinent s l ia l l  be accompanied by such support- 
ing documents and j u s t i f i c a t i o n  as the  Universi’iy s:?el l  recuire .  

ARTICLE: VI1 - CHAEGES 

h - Chances and- Ad.iustment of Fee 
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and without no t ice  t o  t h e  sure t ies ,  if any, issue t r r i t t en  d i rec t ions  
requir ing addi t iona l  work within the general scope of any Project  
Agreement under t h i s  Subcontract, or direct ing the omission of or var i -  
a t i o n  i n  work covered by any such Project Agreement. If any such 
d i rec t ion  r e s u l t s  i n  a material change i n  the amount or character of 
the  work described in a Project  Agreement, an equitable adjustment of 
t h e  f ixed  fee,  estimated cos t  and time of performance of such work 
s h a l l  be made i n  accordance with the agreement of the p a r t i e s  and the  
Project  Agreement s h a l l  be modified in writ ing accordingly. 

Any claim by the Subcontractor f o r  an adjustment under t h i s  
ARTICLE V I 1  must be a s s e r t e d  i n  wri t ing within s ix ty  (60) days from 
t h e  date of r e c e i p t  by the Subcontractor of the n o t i f i c a t i o n  of change, 
unless  t h e  University within said s i x t y  (60) days, grants  a f u r t h e r  
period of time f o r  a s s e r t i n g  the  claim. 
equitable adjustment under t h i s  ARTICLE V I 1  shall be deemed t o  be a 
dispute within the  meaning of ARTICLE XX - DISPUTES. 

A f a i l u r e  t o  agree on an 

13 - Work t o  Continue 

Nothing contained i n  t h i s  ARTICLE: VI1 shalL.excuse t h e  
Subcontractor from proceeding with the work under t h i s  Subcontract in 
accordance with t h e  requirements of any changes directed hereunder. 

ARTICLE V I 1 1  - ACCCUNTS AND RECORDS 

A - Accomts 

The Subcontractor s h a l l  maintain accounts, records, 
documents, and other  evidence showing and supporting all allowable 
cos ts  incurred, revenues or other applicable c red i t s ,  f ixed  fee 
accurals  and t h e  r e c e i p t ,  use, and disposi t ion of all University 
furnished Government Property coming into the possession of t h e  Sub- 
contractor  under each Project  Agreement under t h i s  Subcontract. The 
system of accounts employed by the Subcontractor s h a l l  be s a t i s f a c t o r y  
t o  t h e  Commission and i n  accordance with generally accepted accounting 
pr inciples ,  cons is ten t ly  applied.  

B -  Inspection and Audit of Accounts and Records 

A l l  books of account and records r e l a t i n g  t o  t h i s  Sub- 
contract  s h a l l  be subject  t o  inspection and a u d i t  by the University 
and the  Commission a t  a l l  reasonable times before and during the  
period of re ten t ion  provided f o r  in  Paragraph D below, and the  Sub- 
contractor s h a l l  a f ford  the  University and t h e  Comission proper 
f a c i l i t i e s  f o r  such inspection and audi t .  
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C - Audit of Subcontractor$s Records 

The Subcontractor agrees, with respect t o  any subcon- 
t r a c t s  (including lump-sum or  unit-price subcontracts or purchase 
orders )  where, under the  terns of t h e  Subcontract, costs  incurred 
a r e  a f a c t o r  i n  determining the  amount payable t o  the  Subcontractor 
of any t i e r ,  t o  conduct an audi t  of t h e  c o s t s  of t h e  Subcontractor 
i n  a manner s a t i s f a c t o r y  t o  t h e  University and Canmission o r  t o  have 
such audi t  conducted by the next higher t i e r  Subcontractor, unless  
t h e  University e l e c t s  t o  waive such audi t  o r  approve other arrange- 
ments f o r  conduct of the  audi t .  

D - Disposition of Records 

Except as agreed upon by t h e  University w i t h  the  
approval of t h e  Commission, all f i n a n c i a l  and cost  reports ,  books of 
account and supporting documents, and other data evidencing cos ts  
allowable and revenues and other appl icable  c r e d i t s  under t h i s  Sub- 
contract  i n  the  possession of the Subcontractor r e l a t i n g  t o  t h i s  
Subcontract s h a l l  be preserved by the  Subcontractor f o r  a period of 
six (6) years after f i n a l  sett lement of the Subcontract or otherwise 
disposed of i n  such manner as may be agreed upon by the University 
with the approval of the Commission. 

E - Reports 

The Subcontractor s h a l l  furn ish  such progress repor t s  
and schedules, f i n a n c i a l  and cost  reports ,  and other reports  con- 
cerning the  work under t h i s  Subcontract and Project  Agreements under 
t h i s  Subcontract, as the  University may from time t o  t i m e  require,  
and in addition, s h a l l  a l s o  furnish such monthly progress repor t s  
and a f i n a l  report  i n  such form and numbers of copies and t o  such 
addresses as and when directed under APPENDIX B - SCOPE OF WORK. 

F - Subcontracts 

The Subcontractor shall include provisiofis similar t o  
those contained i n  t h i s  ARTICLE VI11 i n  any subcontract issued under 
t h i s  Subcontract, of any t i e r  (including lump-sum o r  uni t -pr ice  sub- 
contracts  or  purchase orders)  where, under the terms of the Subcontract, 
cos t s  incurred a r e  a fac tor  i n  determining the  amount payable t o  the 
Subcontractor. 

ARTICLE IX - EXAMINATION OF RECORDS 

A - The Subcontractor agrees t h a t  the Commission and the  
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Comptroller General of the United States  or  any of th&r duly 
authorized representat ives  s h a l l  have access t o  and the  r i g h t  t o  
exauine any d i r e c t l y  per t inent  books, documents, papers and records 
of the Subcontractor involving t ransact ions re la ted  t o  t h i s  Subcon- 
t r a c t  u n t i l  the expirat ion of three (3) years after f i n a l  payment 
under t h i s  Subcontract, unless  the University, with the app-oval of 
t h e  Comission, authorizes  t h e i r  prior disposit ion.  

B - The Subcontractor fur ther  agrees t o  include in a l l  i t s  
subcontracts hereunder a provision t o  the e f f e c t  t h a t  the  Subcon- 
t r a c t o r  agrees t h a t  the Comission anci the  Comptroller General of 
the United S t a t e s  or  any of t h e i r  duly authorized representat ives  
s h a l l  have access t o  and the r i g h t  t o  examine any d i r e c t l y  p e r t h e n t  
books, documents, papers and records cf such subcontractor involving 
t ransac t ions  r e l a t e d  t o  the  Subcontract u n t i l  the  expiration of th ree  
(3)  years a f t e r  f i n a l  payment under t h i s  Subcontract, unless t h e  
University, with t h e  approval of the Comission, authorizes t h e i r  
p r i o r  d i spos i t ion .  The term "Subcontzact" as used herein means any 
purchase order or  agreement t o  perforn all or  any part of the work 
o r  t o  make or  furn ish  any mater ia ls  required f o r  the performance 
of t h i s  Subcontyact bu t  does not include (1) purchase orders no t  
exceeding $Z,5OO.OO and (2)  subcontracts or purchase orders f o r  
public u t i l i t y  se rv ices  a t  rates established f o r  uniform a p p l i c a b i l i t y  
t o  t h e  general public.  

C - Nothing i n  t h i s  Subcontract shall be construed t o  
preclude an a u d i t  by the  Genera  Accounting Office of any t ransact ion 
u d e r  t h i s  Subcontract. 

ARTICLF: X - LIABILITY 

In t h e  conduct of work under this Subcontract, the  Subcon- 
t r a c t o r  i s  a c t i n g  i n  the  capacity of m independent contractor;  and 
ne i ther  par ty  s h a l l  by reason of t h i s  Subcontract ke obligated t o  
defend, assume the  cos t  of defense, held harmless cr indemnify the 
other from any l i a b i l i t y  t o  t h i r d  p a r t i e s  for  l o s s  of or  damage t o  
property, death, or bodi ly  injury,  a r i s i n g  out of or connected with 
the  work under t h i s  Subcontract, except as provided i n  ARTICLE XXVII - 
LITIGATION AND CLAIMS and ARTICLE XXIX - TAXES. %is ARTICLE X s h a l l  
have no appl icat ion t o  public l i a b i l i t y  as defined i n  the  Atomic 
Energy A c t  of 1954, as amended, t o  the  e x t e r t  Subcontractor i s  indemni- 
f i e d  under s a i d  law. 

ARTICLE xr - PROPERTY 

A - F'urnishing of Governrrent ProperLy 

The University reserves the r i g h t  t o  I"urn?Lsh any property 
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or services avai lable  t o  t h e  University required for the performnee 
of the  work under t h i s  Subcontract. 

B - T i t l e  t o  ProDertY 

T i t l e  t o  all property furnished by the University shall 
remain i n  the  Government, except as otherwise provided i n  t h i s  ARTICLE 
X I .  
materials,  equipment, suppl ies  ar,d tangib le  personal property of 
every kind and descr ipt ion purchased by the  Subcontractor, for  the 
cost  of which t h e  Subcontractor i s  e n t i t l e d  t o  be reimbursed as a 
d i r e c t  i t e m  of cost  under t h i s  Subcontract, s h a l l  pass d i r e c t l y  from 
t h e  Subcontractor t o  the  Government. 
reserve the  r i g h t  t o  inspect  and t o  r e j e c t  o r  accept any item of such 
property. 
items as the University shall d i r e c t .  
cost  of which i s  reimbursable t o  t h e  Subcontractor under t h i s  Subcontract, 
shall pass t o  and v e s t  in  the  Government upon (1) issuance f o r  use of 
such property i n  t h e  performance of t h i s  Subcontract, ( 2 )  commencement 
of processing or use of such property in t h e  performance of t h i s  
Subcontract, or (3)  rein?bursement of the cos t  thereof by the 
University, whichever f i r s t  occurs. 
University, and property purchased o r  furnished by the Subcontractor 
t i t l e  t o  which ves ts  i n  the  Government under t h i s  paragraph a r e  
hereinaf ter  re fer red  t o  as Government Property. T i t l e  t o  Government 
Property s h a l l  not be a f f e c t e d  by t h e  inccrporation of the  property 
i n t o  or  t h e  attachment of it t o  any property n o t  omed by the Govern- 
uent; nor s h a l l  such Government Property o r  any p a r t  thereof be or  
become a f i x t u r e  or  l o s e  i t s  i d e n t i t y  as personalty by reason of 
a f f ixa t ion  t o  any r e a l t y .  

Except as otherwise provided by the  University, t i t l e  t o  a l l  

The University and the Government 

The Subcontractor s h a l l  make such disposi t ion of re jec ted  
T i t l e  t o  other property, the 

Property furnished by the 

C - Ident i f ica t ion  

To the  extent  d i rec ted  by the University, the Subcon- 
t r a c t o r  s h a l l  i d e n t i f y  Govern-ent Property c o h g  i n t o  t h e  Subcon- 
t r a c t o r ' s  possession or  custody by marking o r  segregation i n  such a 
way, s a t i s f a c t o r y  t o  the  University, as shall indicate i t s  ownership 
by the  Government. 

D - Disposition 
c_ 

The Subcontractor s h a l l  make such disposi t ion of Govern- 
ment Property which has come i n t o  t h e  possession or custody of the 
Subcontractor under t h i s  Subcontract a s  the Uaiversity s h a l l  d i rec t .  
When authorized i n  wri t ing by the University d x i n g  tile progress of 
the work or  upon completion or termination of t h i s  Subcontract, t he  
Subcontractor may, upon such terms and conditions as the  University 
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may approve, s a l  or exchange such property or acquire such property 
at a price agreed upon by the University and the Subcontractor as 
the fair value thereof. The amount received by the Subcontractor as 
the result of any disposition or the amount of the agreed fair value 
of any such property acquired by the Subcontractor shall be applied 
in reduction of costs allowable under this Subcontract or shall be 
otherwise credited to the account of the University, as the University 
may direct. Upon completion of each Project Agreement or the termina- 
tion of this Subcontract, the Subcontractor shall render an accounting, 
as prescribed by the University, of all Government Property which has 
come into the possession or custody of the Subcontractor under that 
Project Agreement. 

E -  Protection of Government Property - Classified bkterials 
The Subcontractor shal l  take all reasonable precautions 

as directed by the University, or in the absence of such directions, 
in accordance with sound industrial practice, to safeguard and protect 
Government Property in the Subcontractor's possession or custody. 
Special measures sha.l.1 be taken by the Subcontractor in the protection 
of and accounting for any classified or special materials involved 
in the performance of this Subcontract in accordance with the regu- 
lations and requirements of the Commission. 

F - Risk of Loss of Government Property 
The Subcontractor shall riot be liable for loss or 

destruction of or damage to Government Property in the Subcontractor's 
possession, unless such l o s s ,  destruction or damage results from 
wilful misconduct or lack of good faith on the part of the Subcon- 
tractor's managerial personnel or  unless such l o s s ,  destruction or 
damage results from a failure on the part of the Subcontractor's 
managerial personnel to take all reasonable steps to comply with any 
appropriate written directives of the University to safeguard such 
property under Paragraph E hereof. 
gerial personnel'' as used herein means the Subcontractor's directors, 
officers and any of its managers, superintendents, or other equivalent 
representatives who have supervision or  direction of (1) all or sub- 
stantially all of the Subcontractor's business, (2) a l l  or substantially 
all of the Subcontractor's operation at m y  one plant or separate 
location at which this Subcontract is being performed, (3) a separate 
and complete mjor industrial operation in connection with  the per- 
formance of this Subcontract, or (4) a separate and complete major 
construction, alteration or repair operation in connection with 
performance of this Subcontract. 

The term "Subcontractor's mana- 
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- G - Steps t o  be Taken i n  Event of Loss 

Upon the  happening of any l o s s  or destruct ion of or  
damage t o  Government Property in  the possession o r  custody of t h e  Sub- 
contractor,  t h e  Subcontractor s h a l l  immediately inform the  University 
of t h e  occasion and extent  thereof,  s h a l l  take a l l  reasonable s teps  
t o  protect  the  property remaining, and s h a l l  repa i r  o r  replace the 
l o s t ,  destroyed, or damaged property, i f  and as directed by t h e  Uni- 
vers i ty ,  but s h a l l  take no ac t ion  pre judic ia l  t o  t h e  r i g h t  of the 
Government t o  recover therefor  and s h a l l  furnish t o  the University 
and/or Government on request a l l  reasonable ass is tance i n  obtaining 
recovery . 

H - Government Property For Government Use Only 

Government Property s h a l l  be used only f o r  the  performance 
of t h i s  Subcontract, provided however, nothing contained herein s h a l l  
be construed t o  preclude any proper wri t ten agreement between the 
p a r t i e s  approved by the  Commission with reference t o  the use of t h e  
Government Property furnished hereunder. 

ARTICLE XI1 - CONTRIBUTIONS AND ASSIGNMENT 

A - Contributions 

The Subcontractor s h a l l  accept exclusive l i a b i l i t y  f o r  
payment of any contr ibut ions measured by the  wages of employees of the 
Subcontractor and i t s  agents assessed by t h e  Federal Unemployment Tax 
Act, t h e  Federal Insurance Contributions Act and any other applicable 
laws or s t a t u t e s  and s h a l l  indemnify and hold harmless the University 
and the  Government on account thereof .  

B - A s s i m e n t  

The Subcontractor s h a l l  have no r i g h t ,  authori ty  o r  
power t o  s e l l ,  mortgage or  assign t h i s  Subcontract o r  any i n t e r e s t  
herein nor any r igh t ,  power or author i ty  t o  allot: o r  permit any other  
person or persons o r  organizations t o  have any  i n t e r e s t  i n  o r  use any 
p a r t  of the r i g h t s  or obligat ions granted hereunder f o r  any purposes 
whatsoever without the p r i o r  wr i t ten  consent of the  University. 
Neither t h i s  Subcontract nor any i n t e r e s t  created thereby shall pass 
by operation of l a w  t o  any t r u s t e e  or  receiver i n  bankruptcy or  t o  
any other receiver o r  assignee f o r  the benefi t  of c red i tors  o r  any 
other person or otherwise. The Subcontractor shall not assign or 
t r a n s f e r  t h i s  Subcontract, any portion hereof, any i n t e r e s t  herein, 
o r  any claim hereunder t o  any other party or Fart ies ,  except a s  

sc 212 -13- 
hws t  31, 1962 



expressly authorized by t h e  Universikz. 
t h i s  Subcontract t o  t h e  Government. 

The University may assign 

ARTICLE XI11 - INSURANCE 

A - Bonds and Insurance 

The Subcontractor s h a l l  procure and maintain such bonds 
and insurance as a r e  required by l a w  o r  by the wri t ten d i rec t ion  of 
the University and with companies, underwriters or underwriting firms 
under forms o r  p o l i c i e s  subject t o  the University review and approval 
a t  the option of t h e  University. The terms of any such bond o r  
insurance pol icy  shall be submitted upon request for University 
approval. 
Subcontractor will n o t  be reimbursed f o r  any insurance (including 
self-insurance or  reserves)  covering lo s s  or  destruction of ,  or  
damage t o ,  Government-owned property. 

I n  view of t h e  provisions of ARTICLE X I  - PROPERTY, t h e  

B - Woi-ben s Compensation 

In  furtherance of t h e  provisions of Paragraph A above, 
the Subcontractor shall at  all times maintain during the  performance 
of the  work under t h i s  Subcontract, Workmen's Compensation Insurance 
which w i l l  compensate up t o  the maximum benef i t s  as required by t h e  
applicable Workmen's Compensation Laws.  

ARTICLE XIV - PATEXTS 

A - Whenever any invention o r  discovery is made or  conceived 
by t h e  Subcontractor or  i t s  employees i n  the course of or i n  connection 
with any of the  work under t h i s  Subcontract or under t h e  terms hereof, 
t h e  Subcontractor shall furn ish  t h e  Commission w i t h  corrplete informa- 
t i o n  thereon; and t h e  Commission s h a l l  have the sole  power t o  
determine whether or no t  and where a patent application shall be 
f i l e d ,  and t o  determine t h e  disposi t ion of the t i t l e  t o  and the 
r i g h t s  under any appl icat ion or  patent t h a t  may r e s u l t ;  provided, 
however, t h a t  t h e  Subcontractor i n  any event, s h a l l  r e t a i n  a t  least 
a sole  (except as aga ins t  t h e  Government o r  i t s  account), irrevocable,  
royal ty-free l i c e n s e  with t h e  sole r igh t  t o  grant sublicenses, under 
s a i d  invention, discovery, appl icat ion o r  patent,  such l i c e n s e  being 
l i m i t e d  t o  t h e  manufacture, use, and sale for purposes other  than use 
i n  the  production or u t i l i z a t i o n  of special nuclear material or atomic 
energy. Subject t o  the  l i c e n s e  retained by the Subcontractor, as pro- 
vided i n  t h i s  paragraph, t h e  judgment o f  the  Commission on these 
matters shall be accepted as f i n a l ;  and t h e  Subcontractor, f o r  i t se l f  
and f o r  i t s  employees, agrees t h a t  t h e  inventor or  inventors w i l l  
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execute a l l  documents and do a l l  things necessary or proper t o  carry 
out  the judgment of t h e  Commission. 

B - Ro claim f o r  pecuniary award or  compensation under the  
provisions of the Atomic Energy Acts of 1946 and 1954 s h a l l  be a s s e r t e d  
by the Subcontractor or i t s  employees with respect t o  any invention 
o r  discovery rmde o r  conceived i n  the  course of, or i n  connection 
with, any of t h e  work under t h i s  Subcontract or under the terms thereof .  

C - Except as otherwise authorized i n  writ ing by the  Comis- 
sion, the  Subcontractor w i l l  obtain patent agreenents t o  e f fec tua te  
t h e  purposes of Paragraphs A and R of t h i s  a r t i c l e  from a l l  persons 
who perform any part of t h e  work under t h i s  Subcontract, except 
such c l e r i c a l  and manual labar  personnel as w i l l  not have access t o  
technical  data. 

D - Except as otherwise authorized i n  wri t ing by t h e  Commis- 
sion, the  Subccntractor will i n s e r t  in a l l  subcontracts provisions 
making t h i s  a r t i c l e  appl icable  t o  the  Subcontractor and i t s  employees. 

E - In addi t ion t o  t h e  r i g h t s  of the p a r t i e s  under the  fore-  
going paragraphs i n  and t o  inventions or discoveries made or con- 
ceived i n  the  course of the work under t h i s  Subcontract, the  Subcon- 
t r a c t o r  agrees t o  and does hereby grant t o  the  Government an irrevo- 
cable, non-exclusive, royal ty-free l i c e n s e  i n  and t o  any and a l l  
inventions or discoveries  (whether patented or no t )  , secre t  processes, 
technical information and know-how of the  Subcontractor made, developed 
o r  acquired p r i o r  t o  or  on the  e f fec t ive  date of expiration or  com- 
p le t ion  of t h i s  Subcontract which s h a l l  be u t i l i z e d ,  t e s t e d  or embodied 
i n  t h e  work under t h i s  Subcontract ( a )  t o  make, use and t o  have made 
and used through t h e  work f o r  governmental purposes, and ( b )  t o  s e l l  
and have sold such a r t i c l e ,  material o r  product embodying sa id  invention, 
discovery, secre t  processes, technical  information as surplus or 
condemed public property as provided by l a w .  The acceptance or  
exercise by the Government of the aforesaid r i g h t s  and l i c e n s e  shall 
not prevent the Government at any time frorc contesting the enforceabi- 
l i t y ,  v a l i d i t y  or  scope of,  or the  t i t l e  t o ,  m y  r i g h t s  o r  patents 
herein l icensed.  

F - Except as otherwise provided, the Subcontractor agrees 
t o  indemnify the  University and t h e  Government and t h e i r  o f f icers ,  
agents and employees against  l i a b i l i t y ,  incluciing c o s t s  and expenses, 
f o r  infringement upon any Letters Patent of the United S ta tes  (except 
Le t te rs  Patent issued upon an appl icat ion which i s  nox or pay here- 
a f t e r  be, for  reasons of nat ional  securi ty ,  ordered by t'ne Government 
t o  be kept secre t  or otherwise withheld fron; i s sue)  arisirig out of the  
performance of t h i s  Subcontract o r  disposal by or  f o r  t h e  account of 
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the  Government of supplies furnished or construction work p e r f m e d - - - - -  
hereunder. 

ARTICLE XV - COPYRIGHTS 

A - The Subcontractor (1) agrees that the Commission s h a l l  
determine the  d ispos i t ion  of t h e  t i t l e  t o  and the r i g h t s  under any 
copyright secured by the  Subcontractor or i t s  employees on copyright- 
ab le  mater ia l  f i r s t  produced or composed and delivered t o  the Government 
under t h i s  Subcontract and (2)  hereby grants  t o  the Government a 
royalty-free,  nonexclusive, irrevocable l icense t o  proGuce, t r a n s l a t e ,  
publish, use and dispose of,  and t o  authorize others  t o  do so, a l l  
copyrighted 01- copyrightable work not  f i r s t  produced or composed by 
t h e  Subcontractor i n  the  performnce of t h i s  Subcontract, but which 
i s  incorporated i n  t h e  material furnished under t h i s  Subcontract, 
provided t h a t  such l i c e n s e  s h a l l  be only t o  the extent t h e  Subcon- 
t r a c t o r  now has or p r i o r  t o  t h e  completion or f i n a l  settlement of t h e  
Subcontract may acquire t h e  r i g h t  t o  grant such l icense without be- 
coming l i a b l e  t o  pay compensation t o  others  solely because of such grant .  

B - Tlie Subcontractor agrees t h a t  it w i l l  not knowingly 
include any copyrighted mater ia ls  i n  any writ ten or copyrightable 
mater ia l  furnished or del ivered under t h i s  Subcontract without a 
l icense  as provided i n  ( A )  above, or  without t h e  consent of t h e  copy- 
r i g h t  owner, unless  s p e c i f i c  wr i t ten  approval of the Comission t o  t h e  
inclusion of such copyrighted m t e r i a l  i s  obtained. 
such approval s h a l l  be d i rec ted  t o  University. 

Requests f o r  

C - The Subcontractor agrees t o  report  i n  wr i t ing  t o  the 
University promptly and i n  reasonable d e t a i l  any not ice  or claim of 
copyright infringement received by the Subcontractor with respect  t o  
any material del ivered under t h i s  Subcontract. 

ARTICLE: XVI - DRAWINGS, DESIGNS , SPECLFICATIOHS AND RELEASE OF INFORMATION 

A - Drawinrrs. Desims and S-mcifications 

All drawings, sketches, designs, design data, specif ica-  
t ions,  notebooks, technical  and s c i e n t i f i c  data, and all photographs, 
negatives, reports ,  f indings,  recomendations, data and memoranda of 
every descr ipt ion r e l a t i n g  thereto,  a s  well  as a l l  copies of the fore-  
going, r e l a t i n g  t o  t h e  work o r  any part thereof,  sha l l  be subJect t o  
inspection by the  University and the  Co;;rmission a t  a l l  reasonable 
times; and the Subcontractor and its subcontractors shall af ford  the  
University and the Conmission proper f a c i l i t i e s  for such inspection; 
and, fur ther ,  shall be the property of t h e  Goveriment and may be used 
by the Government f o r  m y  purpose whatsoever v i thou t  any clzim on the 
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part of the Subcontractor and its subcontrzctors and vendors for addi- 
tional compensation and shall be subject to the Subcontractor's right 
to retain a copy of said material where not classified, for its o m  
use (such retention and use subject to the patent and security pro- 
visions of  this Subcontract) and shall be delivered to the University 
o r  otherwise disposed of by the Subcontractor, either as the University 
may from time to time direct during the progress of the work, or, in 
any event, as the University shall direct upon completion or termination 
of this Subcontract. 

B - Release of Information 
Publications, news releases, advertising, speeches, 

technical papers, usage of photographs, releases of information 
regarding this undertaking or data developed hereunder may not be made 
except upon prior written approval from the Business Manager, o r  his 
designee. 

ARTICU XVII - SECURITY 
A - The Subcontractor's Duty to Safeguard Restricted 

Data and Other Classified Information 

In the performance of the work under this Subcontract, the 
Subcontractor shall, in accordance with the Commission's security regula- 
tions and requirements, be responsible for safeguarding restricted data 
and other classified natter and protecting against sabotage, espionage, 
loss and theft, the classified documents, materials, equipment, proces- 
ses, etc., as well as such other material of high intrinsic or strategic 
value as may be in the Subcontractor's possessioll in connection with 
performance of work under this Subcontract. 
expressly instructed by the University or  the Commission, the Sub= 
contractor shall upon completion or termination of this Subcontract 
transmit to the University any classified matter in the possession of 
the Subcontractor or any person under the Subcontractor's control in 
connection with performance of this Subcontract. 

Ekcept as otherwise 

B -  Regulations 

The Subcontractor agrees to conform to a l l  security 
regulations and requirements of the Commission. 

C - Definition of Restricted Data 
The term "Restricted Data", as used in this ABTICLE XVII, 

means all data concerning: (1) design, manufacture, or utilization of 
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atomic weapons, (2) the production of spec ia l  nuclear material, o r  
(3) the use of spec ia l  nuclear material i n  the  production of energy, 
but  s h a l l  not i n d u d e  da ta  declassif ied o r  removed fmm t h e  Res t r ic ted  
Data category pursuant t o  Section 142 of the  Atomic Energy A c t  of 1954. 

D - Securi ty  Clearance of Personnel 

B c e p t  as t h e  Commission may authorize, i n  accordance with 
t h e  Atomic Energy Act of 1954, the  Subcontractor shall not permit any 
individual  t o  have access t o  Restricted Data or other  c l a s s i f i e d  
information, except i n  accordance with the Atomic Energy A c t  of 1954 
as amended and the  Commission's regulations or  requirements. 

E - Criminal L i a b i l i t y  

It i s  understood t h a t  disclosure of c l a s s i f i e d  information 
r e l a t i n g  t o  the work or  services ordered hereunder t o  any person not  
e n t i t l e d  t o  receive it o r  f a i l u r e  t o  safeguard any Res t r ic ted  Data o r  
any Top Secret, Secret  o r  Confidential matter t h a t  may come t o  t h e  
Subcontractor or any person under t h e  Subcontractor's control  i n  
connection with work under this Subcontract may subject the  Subcontractor, 
i t s  agents, employees, and subcontractors t o  criminal l i z b i l i t y  under t h e  
laws of t h e  United S ta tes .  
S t a t .  919). 

(See the Atomic Energy Act of 1954, 68 
(See a l s o  Executive Order No. 10104 of February 1, 1950, 

15 F* R -  597). 

F - Class i f ica t ion  

In t h e  performance of the work under t h i s  Subcontract, 
t h e  Subcontractor s h a l l  assign classificcit ions t o  a l l  documents, 
material and equipment or iginated or generated by the  Subcontractor 
i n  accordance with c l a s s i f i c a t i o n  guidance furnished t o  the  Subcon- 
t r a c t o r  by the  Cormnission and the  University. Every Subcontract and 
Purchase Order issued hereunder involving the or iginat ion or generation 
of c l a s s i f i e d  docuinents, material or equipment, shall include a pro- 
vis ion t o  the e f f e c t  t h a t  i n  the performance of such Subcontract o r  
purchase order t h e  Subcontractor o r  suppl ier  shall assign c l a s s i f i c a -  
t i o n s  t o  a l l  such documents, materials, and equipment i n  accordance 

- 18 - 
sc 212 
September 11, 1962 

1 2 b 2 0 0 2  



c l a s s i f i c a t i o n  guidance f'urniehed t o  such Subcontractor or supplied 
by t h e  Subcontractor. 

G - Subcontracts and Purchase Orders 

Except as otherwise authorized by the University in 
writ ing,  the  Subcontractor. s h a l l  i n s e r t  provis iom similar t o  the 
foregoing i n  all subcontracts and purchase orders under t h i s  Subcon- 
t r a c t .  

ARTICLE XVIII - TEF!MDTATION 

A - The performance of work under t h i s  Subcontract may be 
terminated by t h e  University i n  accortlance v i t h  t h i s  ARTICLE: XVIII i n  
whole, or from time t o  t h e  i n  par t ,  (1) whenever the Subcontractor 
s h a l l  defau l t  i n  performance of t h i s  Subcontract in  accordance w i t h  
i t s  terms (including in t h e  term "default" any such f a i l u r e  by the 
Subcontractor t o  make progress i n  the prosecution of the work here- 
under as endangers such performance), and s h a l l  f a i l  t o  cure such 
defaul t  within a period of ten  days, (or such longer period as the 
Business Manager may allow) after rece ip t  from the b s i n e s s  Manager of 
a not ice  specifying the defaul t ;  o r  ( 2 )  whenever f o r  any reason the 
Business Manager s h a l l  determine t h a t  such terniination i s  i n  the b e s t  
i n t e r e s t s  of t h e  University. Any such termination shal l  be effected 
by de l ivery  t o  t h e  Subcontractor of a Notice of Termination specifying 
whether termination i s  f o r  the defaul t  of the Subcontractor or f o r  t h e  
convenience of t h e  University, t h e  extent t o  which perfornance of work 
under the  Subcontract i s  terminated, and t'ne date upon which such 
termination becomes e f fec t ive .  I f ,  a f t e r  not ice  of termination cf t h i s  
Subcontract f o r  defaul t  under (1) above, it i s  determined t h a t  the 
Subcontractor 's  f a i l u r e  t o  perform or t o  make progress i n  performance 
i s  due t o  causes beyond the control  and without the f a u l t  o r  negli-  
gence of t h e  Subcontractor including, but  not r e s t r i c t e d  t o  a c t s  of 
God or t h e  public enemy, a c t s  of the  University, a c t s  of mother  Sub- 
contractor i n  the performace of EUI agreement f r o c  the  University, 
fires, floods, epidemics, quarantine r e s t r i c t i o n s ,  s t r ikes ,  f r e i g h t  
embargoes and unusually severe weather or  Celays of other  subcontract- 
o r s  due t o  any of such causes unless  the B s i n e s s  Xanager s h a l l  deter-  
mine t h a t  the supplies or services  t o  be furnished by other subcon- 
t r a c t o r s  were obtainable from other  sources i n  suf f ic ien t  time t o  
permit the  Subcontractor t o  meet the required. delivery schedule, a 
Notice of Termination s h a l l  be deemed t o  have been issued under ( 2 )  
above and t h e  r i g h t s  and obl igat ions of t h e  p a r t i e s  hereto sha l l ,  i n  
such event, be governed accordingly. 

E - A f t e r  r ece ip t  of a Notice oi Termin2tion and except as 
otherwise d i rec ted  by the Business banager of  the  University, the 
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Subcont_ractor shal l  (1) stop  work under the Subcontract on t h e  date and 
t o  t h e  extent  spec i f ied  in  t h e  Notice of Termination; ( 2 )  place no 
f u r t h e r  orders or subcontracts f o r  materials,  services, or f a c i l i t i e s  
except as may be necessary f o r  completion of such portion of t h e  work 
under the  Subcontract as i s  not  terminated; (3) terminate a l l  orders 
and subcontracts t o  t h e  extent  t h a t  they r e l a t e  t o  the perr'orulance 
of work terminated by the  Notice of Ternination; (4 )  assign t o  the 
University, i n  t h e  manner and t o  the  extent directed by the Business 
Manager, a l l  of the  r i g h t s ,  t i t l e ,  and i n t e r e s t  of t h e  Subcontractor 
under t h e  orders  or other  subcontracts so terminated i n  which case t h e  
University s h a l l  have t h e  r i g h t  i n  i t s  discret ion t o  s e t t l e  or  pay 
any or all claims a r i s i n g  out of the  termination of such orders  and 
subcontracts; ( 5 )  with t h e  approval or  r a t i f i c a t i o n  of the Business 
Manager, t o  t h e  ex ten t  he may require,  which approval or r a t i f i c a t i o n  
s h a l l  be f i n a l  and conclusive f o r  a l l  purposes of t h i s  a r t i c l e ,  s e t t l e  
a l l  outstanding l i a b i l i t i e s  and all claims zr i s ing  out  of such termi- 
nat ion of orders  and subcontracts,  t h e  cos t  of which would be reim- 
bursable, i n  whole or i n  part, i n  accordance witn t h e  provisions of 
t h i s  Subcontract; ( 6 )  t r a x s f e r  t i t l e  ( t o  the extent t h a t  t i t l e  has not  
already been t ransfer red)  and i n  t h e  manner, t o  the extent  and a t  
t h e  times d i rec ted  by the Business Manager, delivery t o  the University 
(i) the  fabr ica ted  o r  unfabricated parts, work i n  process, completed 
work, supplies, and other  material produced as a part of, o r  acquired 
in respect of t h e  performance of ,  t h e  work terminated by t h e  Notice of 
Termination, (ii) t h e  c m p l e t e d  o r  p a r t i a l l y  completed plans, drawings, 
infomation,  and other property which, i f  the Subcontract had been 
completed, would be required t o  be furnished t o  the University, and 
(iii) t h e  j i g s ,  d ies ,  and f i x t u r e s ,  and other special  tools ,  and 
tool ing acquired or  manufactured f o r  the  performnce of t h i s  Subcontract 
f o r  the cost  of which t h e  Subcontractor has been or w i l l  be reimbursed 
under t h i s  Subcontract; ( 7 )  use i t s  b e s t  e f f o r t s  t o  s e l l  in t h e  manner, 
a t  the times, t o  t h e  extent ,  and a t  the pr ice  or prices  directed or 
authorized by t h e  Business Manager, any property of the  types r e f e r r e d  
t o  i n  provision (6 )  of t h i s  paragraph; provided, hovever, t h a t  the  
Subcontractor (i) shall not  be required t o  extend c r e d i t  t o  any 
purchaser, and (ii) may acquire any such property under the conditions 
prescribed by and a t  t h e  pr ice  o r  pr ices  approve6 5y the  Business 
Manager; and provided, f u r t h e r ,  t h a t  the proceeds of any such t r a n s f e r  
or  disposi t ion s h a l l  be appl ied in reduction of m y  payments t o  be 
made by the University t o  t h e  Subcontractor under t h i s  Subcontract o r  
s h a l l  otherwise be c red i ted  t o  the  pr ice  or cos t  of the  work cevered 
by t h i s  Subcontract o r  paid i n  such other manner a s  t h e  b s i n e s s  
Manager may d i r e c t ;  ( 8 )  complete performarlce of such part of t h e  work 
as s h a l l  not have been te rn ina ted  by the IJctice o? Termination; and 
(9) take such ac t ion  as nay be necessary, cr as the Exsiness Manager 
m y  di rec t ,  f o r  the  protect ion m d  preservation of t h e  prcperty re la ted  
t o  this contract  which i s  i n  the possessicri of t k e  Subcoztracto: and 
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i n  which the  University has or may acquire  an i n t e r e s t .  
t r a c t o r  shall proceed immediately with t h e  perfolrnance of t h e  above 
obl igat ions notwithstanding any delay i n  determining or ad jus t ing  
the amount of the  fixed fee,  or any i t e m  of reimbursable cos t  under 
t h i s  a r t i c l e .  

The Subcon- 

A t  any time after expi ra t ion  of t h e  plant  clearance per iod 
(See MC Manual Chapter 9112 f o r  de f in i t i on ) ,  t he  Subcontractor may 
subai t  t o  t he  Business Manager a l i s t ,  c e r t i f i e d  as to qv-antity and 
qua l i ty ,  of any or a l l  i t e m s  of termination inventory not previously 
disposed o f ,  exclusive of items the  d ispos i t ion  of which has been 
d i rec ted  or authorized by t h e  Business Manager, and may request  the 
University to.remove such items or en ter  i n t o  a storage agreement 
covering them. 
University w i l l  accept t i t l e  t o  such items and rernove them or en te r  
i n t o  a storage agreement covering the  same, provided t h a t  t h e  l i s t s  
submitted s h a l l  be subject  t o  ve r i f i ca t ion  by the  Business W a g e r  
upon removal of the  items, or  i f  the  items a r e  stored, within for ty-  
f i v e  (45) days fron the  date of submission of the  l i s t ,  and any 
necessary adjustment t o  cor rec t  t he  l i s t  as submitted s h a l l  be made 
p r io r  t o  f i n a l  sett lement.  

I'Jot l a t e r  than f i f t e e n  (15) days the rea f t e r ,  the  

C - After r ece ip t  of a Notice of Termination, t he  Subcontractor 
s h a l l  continue t o  submit cost  wuchers  f o r  cos t s  reimbursable under t h e  
Subcontract and s h a l l  subni t  t o  the Business Manager, i n  t h e  form a d  
with t h e  c e r t i f i c a t i o n  prescr ibed by the Business Manager, a proposal 
fo r  adjustment of t he  f ixed  f e e  by reason of the  termination. Such 
proposal shall be subni t ted promptly but  i n  no event l a t e r  than six 
months from the  e f f e c t i v e  date of termination, unless  one o r  more 
extensions i n  wri t ing a r e  granted by the  Business Manager upon request  
of t h e  Subcontractor made in  wr i t ing  within such six-month period or 
authorized extension thereof .  However, i f  the  Business Manager de te r -  
mines t h a t  the  f a c t s  j u s t i f y  such acti.cn, he nay review and a c t  upon 
any such proposal a t  any time a f t e r  such six-nonth period o r  any ex- 
tension thereof .  Upon f a i l u r e  of t he  Subcontractor t o  submit i t s  
proposal within t h e  time allowed, the Business Manager may deternine,  
on t h e  b a s i s  of information ava i lab le  t o  him, the  amount of fee ,  i f  
any, due to t he  Subcontractor by reason of the terEinat ion and s h a l l  
thereupon pay t o  the  Subcontractor t he  amount sc determined. 

D - In t h e  event of t h e  termination of performance of wcrk 
under t h i s  Subcontract, full and complete sett lement of a l l  claims of 
t h e  Subcontractor v i t h  respect  t o  t he  terminated vorlr s h a l l  include 
the  f ollo;.ring : 

(1) R11 c o s t s  and expenses Teimburssble i n  acco rbnce  wi5h 
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t h i s  Subcontract, no t  previously paid t o  the Subcontractor, for t h e  
perzormance of t h i s  Subcontract p r i o r  t o  the  e f fec t ive  date of t h e  Notice 
of Termination and such of these  cos ts  as may continue for  a reasonable 
time thereaf te r  with t h e  approval of or as directed by, the Business 
Manager, provided, however, t h a t  t h e  Subcontractor shall proceed as 
rap id ly  as prac t icable  t o  discontinue such costs.  

- - 

( 2 )  So far as not  included under (1) above, the  cost  of 
paying and s e t t l i n g  claims a r i s i n g  out of the termination of work under 
Subcontracts or orders,  as provided i n  paragraph B ( 5 )  above, which a r e  
p r o p r l y  chargeable to t h e  terminated portion of the Subcontract- 

( 3 )  The reasonable c o s t s  of settlement, including account- 
ing, l ega l ,  c l e r i c a l ,  and other expenses reasonably necessary f o r  t h e  - 

preparation of t h e  sett lement claim and supporting data with respect  
t o  t h e  terminated port ion of t h e  Subcontract and f o r  t h e  termination 
and settlement of subcontracts thereunder, together with reasonable 
storage, t ransportat ion,  and other  cos ts  incurred i n  connection with 
the protection or  d i spos i t ion  of termination inventory; provided, haw- 
ever, t h a t  i f  the  termination i s  for  defaul t  of the Subcontractor t h e r e  
s h a l l  not be included any m o u n t s  f o r  the  preparation of the  Subcon- 
t r a c t o r ' s  sett lement proposal. 

(4) A port ion of t h e  f ixed  f e e  payable under the Subcontract, 
determined as follows : 

(a) 
for t h e  convenience of the University a d  not  for  t h e  
defaul t  of t h e  Subcontractor, a percentage of the f e e  
equivalent t o  t h e  percentage of the completion of work 
contemplated by t h e  Subcontract, l e s s  fixed fee  pay- 
ments previously made hereunder. 

(b) 
f o r  t h e  d e f a u l t  of t h e  Subcontractor, such proportion- 
a t e  part of t h e  f e e  (or, i f  t h i s  contract  c a l l s  f o r  
a r t i c l e s  of d i f f e r e n t  types of such part of the fee 
as i s  reasonably a l locable  t o  the type of a r t i c l e s  
under consideration 1 as the  t o t a l  number of a r t i c l e s  
del ivered t o  and accepted by the  University bears t o  
t h e  t o t a l  number of a r t i c l e s  of a l i k e  kind ca l led  
f o r  by t h i s  Subcontract. The amount so determined 
s h a l l  be reduced by the amount of f ixed fee pa-yments 
previously made. 

In  t h e  event of t h e  termination of t h i s  Subcontract 

In t h e  event of t h e  termination of t h i s  Subcontract 

Subject t o  t h e  provisions of paragraph C ,  the  Subcon- 
t r a c t o r  and t he  Business Manager may agree upor. the 
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reduced amount t o  be paid t h e  Subcontractor as t h e  
allowance for f ixed  f e e  by reason of the t o t a l  or 
partial termination of vork pursuant t o  t h i s  a r t i c l e .  
The Subcontract shall be amended accordingly. 

If t h e  mount  determined under t h i s  paragraph i s  less 
than t h e  t o t a l  payment of f ixed  f e e  theretofore  made 
t o  the  Subcontractor, the  Subcontractor s h a l l  repay 
t o  the  University t h e  excess amount. 

The Subcontractor s h a l l  have the r i g h t  of a p F a l ,  
under the  a r t i c l e  of t h i s  Subcontract e n t i t l e d  
"Disputes" from any fee determination made by t h e  
Business Manager under t h i s  paragraph, except t h a t  
i f  the Subcontractor has f a i l e d  t o  submit i t s  pro- 
posal  f o r  fee adjustment within the time provided 
i n  paragraph ( C )  above and has f a i l e d  t o  request 
extension of such time, he s h a l l  have no such r i g h t  
of appeal. In  any case, where the Business W a g e r  
has made a determination of the  amount due as t h e  
a l la rance  f o r  fee ,  t h e  Wniversity shall pay t o  the  
Subcontractor the  following: (1) i f  there  i s  no 
r i g h t  of appeal hereunder or  i f  no timely appeal 
has been taken, the  amount so determined by the 
Business Manager, o r  (2)  i f  an appeal has been 
taken, the amount f i n a l l y  determined on such appeal. 

E - In ar r iv ing  a t  t h e  amount due t h e  Subcontractor under t h i s  
a r t i c l e  t h e r e  s h a l l  be deducted (1) a l l  unliquidated advance or other 
unliquidated payments there tofore  m d e  t o  the  Subcontractor, (2 )  any 
claim which t h e  University may have against  the  Subcontractor i n  con- 
nect ion Fiith t h i s  Subcontract, including any claim f o r  damages by 
reason of defaul t ,  and (3)  the agreed pr ice  f o r ,  or the  proceeds of 
s a l e  o f ,  any materials, supplies,  or other things acquired by the a b -  
contractor o r  sold pursuant t o  t h e  provisions of t h i s  a r t i c l e  not 
otherwise recovered by or credi ted  t o  the  University. 

F - In  the event of a p a r t i a l  termination, t h e  portion of the 
f ixed  fee  which i s  payable with respect  t o  t h e  work under t h e  continued 
port ion of the  Subcontract s h a l l  be equi tably adjusted by agreement 
between t h e  Subcontractor and t h e  Business Manager, and such adjustment 
s h a l l  be evidenced by an amendment t o  t h i s  Subcontract. 

G - The provisions of t h i s  a r t i c l e  r e l a t i n g  t o  the fixed fee  
s h a l l  be inapplicable i f  t h i s  Subcontract does not provide for payment 
of a f ixed fee. 
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- H - Unless otherwise provided for in t h i s  Subcantract, or by 
appl icable  s t a t u t e ,  t h e  Subcontractor from the  e f fec t ive  date of t e r m i -  
nation and f o r  a period of s i x  years a f t e r  f i n a l  settlement under t h i s  
Subcontract s h a l l  preserve and make avai lable  t o  the University a t  a l l  
reasonable times a t  t h e  o f f i c e  of the Subcontractor, bu t  without 
d i r e c t  charge t o  t h e  University, a l l  i t s  books, records, documents, 
and other evidence bearing on t h e  cost  and expenses of the  Subcontractor 
under t h i s  Subcontract and r e l a t i n g  t o  the  work terminated hereunder or,  
t o  the  extent  approved by the  Business W a g e r ,  photographs, micro- 
photographs, or other au thent ic  reproductions thereof. 

ARTICLE XIX - LABOR PROVISIONS 

A - Eight-hour Laws  - Overtime Compensation 

No l aborer  o r  mechanic doing any part of the  work contem- 
plated by t h i s  Subcantract i n  the  employ of the  Subcontractor of any 
subcontractor contracting f o r  any part of sa id  work contemplated s h a l l  
be required o r  permitted t o  work more than eight  (8) hours i n  any one 
calendar day upon such work, except upon the condition t h a t  cmpensation 
i s  paid such laborer  or mechanic i n  accordance with the  provisions of 
t h i s  ARTICLE X I X .  The vages of every laborer or mechanic employed by 
t h e  Subcontractor or  any subcontractor engaged i n  the performance of 
t h i s  Subcontract s h a l l  be computed cn a basic  day r a t e  of e i g h t  (8) 
hours per day; and work i n  excess of e ight  (8) hours per day a t  not  
l e s s  than one and one-half times the basic  r a t e  of pay. 
v io lz t ion  of the requirements of t h i s  ARTICLE X I X ,  a penalty of f i v e  
(5 )  d o l l a r s  s h a l l  be imposed f o r  each laborer or mechanic f o r  every 
calecdar day i n  which such emplcyee i s  required or permitted t o  labor 
more than e ight  (8)  hours upon sa id  work without receiving cocipensation 
computed i n  accordance with t h i s  ARTICLE: XIX, and a l l  pena l t ies  thus 
iznposed s h a l l  be withheld f o r  t h e  use and benefi t  of the  Government, 
provided, t h a t  t h i s  s t i p u l a t i o n  sha l l  be subject in a l l  respects  t o  
the exceptions and provisions of the Eight Hour Laws as s e t  f o r t h  i n  
40 U.S.C. 32l, 324, 325, 325a, and 326, which r e l a t e  t o  hours of labor  
and compensation for overtime. 

For each 

B -  not ice  of Labor Disputes 

hihenever an a c t u a l  o r  potent ia l  labor dispute delays or  
threatens t o  delay the  performance of the work, the Subcontractor s h a l l  
I m e d i a t e l y  n o t i f y  the  University i n  writ ing.  Such not ice  s h a l l  include 
a l l  relevant information concerning the dispute . 

c -  Nan-Di s c r  in ina t ion  

In connection w i t h  the performance of work under t h i s  
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- Subcontract, Subcontractor agrees as follows: 

1. Subcontractor w i l l  not discriminate against  any 
employee or appl icant  f o r  employment because of race, creed, color or 
na t iona l  or igin.  The Subcontractor w i l l  take aff i rmat ive act ion t o  
ensure t h a t  appl icants  a r e  employed, and t h a t  employees are t r e a t e d  
during employment, without regard t o  t h e i r  race, creed, color o r  
na t iona l  or ig in .  Such act ion s h a l l  include but not be l i m i t e d  t o  the 
following: employment, upgrading, demotion or  transfer; recruitment o r  
recruitment advertising; layoff or termination; rates of pay or  other 
forms of compensation; and select ion for t ra ining,  including apprentice- 
ship.  The Subcontractor agrees t o  post i n  conspicuous places, avai lable  
t o  employees and appl icants  f o r  employment, not ices  t o  be provided by 
Government s e t t i n g  f o r t h  the provisions of t h i s  Paragraph C. 

2. The Subcontractor w i l l ,  i n  a l l  s o l i c i t a t i o n s  or 
advertisements f o r  employees placed by or on behalf of t h e  Subcontractor, 
s t a t e  t h a t  a l l  q u a l i f i e d  appl icants  w i l l  receive consideration for em- 
ployment without regard t o  race, color, creed or nat ional  or igin.  

3. The Subcontractor w i l l  send t o  each labor  union o r  
representat ive of workers with which he has a col lect ive bargaining 
agreement or other  contract  or understanding, a notice,  t o  be provided 
by the Government, advising t h e  said labor  union or workers' repre- 
sen ta t ive  of the  Subcontractor's commitments herein, and s h a l l  post  
copies of the  not ice  i n  conspicuous places ava i lab le  to employees and 
appl icants  f o r  employment. 

4. The Subcontractor w i l l  comply with a l l  provisions of 
Executive Order 10925 of March 6, 1961, and of the ru les ,  regulations,  
and relevant  orders of t h e  President ' s  Comit tee  on Equal Employment 
Opportunity created thereby. 

5 ,  The Subcontractor w i l l  fu rn ish  a l l  information and 
repor t s  required by Executive Order 10325 of March 6, 1961, a d  by the 
rules, regulat ions and orders of the sa id  committee, or pursuant 
there to ,  and w i l l  permit access t o  h i s  books, records and accounts by 
Government and the  Comit tee  f o r  purposes of invest igat ion t o  ascer ta in  
compliance with such rules, regulat ions and orders. 

6 .  In the  event of the Subcontractor's non-conpliance 
with t h e  non-discrimination a r t i c l e  of t h i s  Subcontract or with any of 
t h e  said r u l e s ,  regulations,  o r  orders, t h i s  Subcontract may be can- 
c e l l e d  i n  whole or i n  part and the Subcontractor may be declared 
i n e l i g i b l e  f o r  Governnent contracts i n  accordance with Govermlent pro- 
cedures authorized i n  Executive Order 1@25 of hlsrch 6, 1961, and such 
other  sanctions may be imposed and remedies invoked as provided i n  the 
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said Executive Order or by rules, regulations, or order of the Presi- 
dent's Committee on EquaLEknployment Opportunities, or as otherwise 
provided by law. 

D - Convict Labor 
In connection with the performance of work under this 

Subcontract, the Subcontractor shall not employ any person undergoing 
sentence of imprisonment at hard labor. 

ARTICLE XX - DISPUTES 
A - Except as otherwise provided in this subcontract, any dis- 

pute concerning a question of fact arising under this subcontract which 
is not disposed of by agreement shall be decided by a representative 
of the Commission authorized to supervise and administer performance 
of the University's contract with the Government, who shall reduce his 
decision to writing and mail or otherwise furnish a copy thereof to 
the parties to this subcontract. 
of receipt of such copy, Subcontractor may appeel by mailing or otherwise 
furnishing to the aforesaid Comission representative a nitten appeal 
addressed to the Commission. The decision of the Commission or its 
duly authorized representative for the determinztion of such appeals 
other than the aforesaid Comission representative, shall be final 
and conclusive nnless determined by a court of competent jurisdiction 
to have been fraudulent, arbitrary, capricious or so grossly erroneous 
as to necessnrily imply bad faith or not supported by substantial 
evidence: Provided, that if no such appeal to the Commission is taken, 
the decision of the aforesaid Ccmission representative shal l  be 
final and conclusive. 
this Article XX, Subcontractor shall be offered an opportunity to be 
heard a d  to offer evidence in sugport of its appeal. Pending final 
decision of a dispute hereunder, Subcontractor sha l l  proceed diligently 
with the performance of the subcontract and in accordance with the 
decision of the aforesaid Commission representative. 
allowed to the Subcontractor under the provisions of this Article XX 
shall be paid by University as part of the cost cI' the wcrk herein 
contracted for and shall be deemed to be within the contemplation of 
this subcontract and in accordance with said decision. 

Within thirty (30) days from the date 

In connection with any appeal proceeding under 

Any sum or sums 

B - This Article XX does not preclude consideration of law 
questions in connection with decisions provided for in ParagraFh A 
above: Provided, that nothing in this subcontrrct shall be construed 
as making final the decision of any administrative official, 
representative or board on a question of law. 
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APTICLE XXI - C@JENANT AGAINST CONTINGEIY" FEES 

- A - - Warranty - Teimination - or Deduction fo r  Breach 

The Subcontractor warrants t h a t  no person o r  se l l ing  
agency hss  been eniployed o r  re ta ined t o  s o l i c i t  or secure t h i s  Subcon- 
t r a c t  upon an agreement or understanding f o r  a comission,  percentage, 
brokerage o r  contingent fee ,  excepting bona f i d e  employees or bona f ide 
establ ished c o m e r c i a l  o r  s e l l i n g  agencies maintained by the Subcon- 
t r a c t o r  f o r  the  purpose of securing business. For breach o r  v i o l a t i o n  
of t h i s  warranty the University s h a l l  have the r i g h t  to annul this Sub- 
contract  without l i a b i l i t y  or,  i n  i t s  discret ion,  t o  deduct from t h e  
Subcontract p r ice  or  consideration or otherwise recover the  full 
amount of such comission,  percentage, brokerage o r  contingent fee. 

B - - Subcontracts and Purchase Orders 

Unless otherwise authorized by the University i n  wri tpig,  
t h e  Subcontractor s h a l l  cause provisions similar t o  t h e  foregoing t o  be 
i n s e r t e d  i n  a l l  subcontracts and purchase orders entered i n t o  under 
t h i s  Subcontract. 

ARTICLE XXII - OFFICIALS NOT TO BENEFIT 

No member of ,  or delegate t o ,  congress o r  res ident  c m i s -  
s ioner  s h a l l  be ad-nitted t o  any share or p a r t  of t h i s  Subcontract or  
t o  ariy benef i t  t h a t  may a r i s e  theref'rox, but  t h i s  provision s h a l l  no t  
be construed t o  extend t o  t h i s  Subcontract i f  made with a corporation 
f o r  i t a  general  benef i t .  

ARTICLE XXIII - NOTICE 

If, a t  any time during the performance of t h i s  Subcontzact, 
the  Sdicontrnctor becomes aware of any circun:stances whatsoever which 
may jeopardize i t s  fu l f i l lment  of the agreed performance of a l l  or any 
portion of the Svbccntract, it s h a l l  immediately n o t i f y  the Business 
Manager a t  the University of Cal i fornia  Lawrence Radiation Laboratory, 
Berkeley 4, Cal i fornia ,  o r  his designee, i n  wri t ing of such c i r c m -  
stances , and t h e  Subcontractor s h a l l  take vnatever actior, i s  necessary 
t o  cure such defect  v i t h i n  the shortest  Fcssible t d e .  
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ARTICLE XXIV - RENEGOTIATION 

If t h i s  Subcontract i s  subject  t o  the  Renegotiation A c t  of 1951, 
as amended, the  following provis ions s h a l l  apply: 

A - This Subcontract i s  subject  t o  the Renegotiation Act of 
1951, as amended, (P.L, 9, 82nd Cong., 65 Stat. 7; P.L. '764, 83rd Cong., 
68 S t a t .  1116; P.L. 216, 84th Cong., 69 S t a t .  447; P.L. 870, 84th Cong., 
70 S t a t .  786; 86th Cong., 72 S t a t .  1789; 86th Cong., 73 S t a t .  210)) 
and sha l l  be deemed t o  contain a l l  the provisions required by Sect ion 
104 of sa id  Act. 

B - The Eubcontractor agrees t o  i n s e r t  the provisions of t h i s  
AR'i'ICIJ4 XXIV including t h i s  Paragraph B, i n  all subcontracts, as t h a t  
term i s  defined i n  Section 103 (g) of the  Renegotiation Act of 1951. 

ARTICLE XXV - W~US:I-HEAL;Ey PUBLIC CONTRACTS ACT 

To t h e  extent  t h a t  t h i s  Subcontract i s  subject t o  the  Walsh- 
Healey Public Cor-tracts Act, as amended, (41 U.S. Code 35-45), t h e r e  
a r e  hereby incorl;orated by reference t h e  representations and s t ipu-  
latFons required by s a i d  Act aad r e g u k t i o n s  issued thereunder by t h e  
Secretnry of Labor, such representat ions and s t ipu la t ions  being 
subject t o  a l l  appl icable  ru l ings  and in te rpre ta t ions  of the Secretary 
of  Labor which a r e  r-ow o r  may hereaf te r  by i n  e f fec t .  

ARTICLE XXVI - BLY AMERICAN ACT 

A - In acqair ing end proCiucts, t h e  Buy American Act (41 U.S. 
Code loa-d) provides t h a t  t h e  Government give preference t o  domestic 
source end products. For the purpose of this clause: 

1. 'IComTonents" means those a r t i c l e s ,  materials, and 
s tqpl izs ,  w t i  :h are d i r e c t l y  incorporated i n  the end 
ploauct S ;  

2. "End products" means those a r t i c l e s ,  l;?a",rials, and 
supplies,  wlilcli are t o  be acquired under this subcontract 
f o r  publ ic  use; and 

sc 212 
September 11, 1362 

- 28 - 



3 .  A "Domestic Source end product" means (i) an unmanu- 
fac tured  end product which has been mined or produced i n  
the United S ta t e s  a d  (ii) an end product manufactured i n  
t h e  United S ta t e s  i f  the  cos t  of the  components thereof 
which are mined, produced, o r  manufactured i n  the United 
S t a t e s  exceeds 50 percent of the  cos ts  of a l l  i t s  components. 
For the  purposes of t h i s  A 3 (ii), components of foreign 
o r ig in  of t h e  same type o r  kind as the products r e fe r r ed  t o  
i n  E 2 o r  3 of t h i s  clause shal l  be t r ea t ed  as components 
mined, produced, o r  manufactured i n  the  United S ta t e s .  

B - The Subcontractor agrees t h a t  there  will be used under t h i s  
subcontract (by subcontractors,  materialmen, and suppl iers)  only 
domestic source end products, except end products: 

1. Which are f o r  use outside the  United States; 

2. Which t h e  Government determines a re  not mined, 
produced, o r  mnufactured i n  the  United S ta tes  i n  
s u f f i c i e n t  and reasonably ava i lab le  commercial q u a n t i t i e s  
and of a s a t i s f a c t o r y  quall ty;  

3. 
preference t o  be incons is ten t  with the  public i n t e r e s t ;  
o r  

A s  t o  which t h e  Commission determines the domestic 

4. A s  t o  which the Comission determines the cos t  t o  t h e  
Governinent t o  be unreasonable. 

The foregoing requirer-zents a r e  administered i n  accordance with 
Executive Order No. 10582, dated December 17, 1954. 
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ARTICLE XXVII - L.ITLGATIO3J APSD CIA1143 --- 
A - I n i t i a t i o n  of Li t igat ion 

If the  University requi res  the  Subcontractor t o  i n i t i a t e  liti- 
gation, including proceedings before administrative agencies, i n  connection 
with this Subcontract, the  Subcontractor sh&1 proceed with the  l i t i g a t i o n  i n  
good f a i t h  as d i rec ted  from time t o  t.ime by the University. 

B -  Defense and Settlement of C l a i m s  

The Subcontractor shall give the  University immediate not ice  i n  
wr i t ing  of 
agency, f i l e d  against  the  Subcon t ra so r  a r i s i n g  out. of the performance of this 
Subcontract, and (2)  any claim aga ins t  t he  Subcontractor, the  cos t  and ex- 
pense of which i s  allotrable under APPFXDIX A - REIMBURSEMENT OF COSTS. Ex- 
cept as otherwise d i rec ted  by the  University i n  writ ing,  the Subcontractor 
shall furnish immediately t o  the  Universi-ky copies of a l l  per t inent  papers 
received by the  Subcontractor with r e spec t  t,o such act ion or  claim. To t he  
extent  not i n  c o n f l i c t  wi th  any appl icable  pGlicy of i n smame ,  t h e  Subcon- 
t r a c t c r  may w i t h  the Universi ty 's  approval setiAe any such ac t ion  o r  claim, 
shall e f fec t  a t  the Universi ty 's  
Pavor of the Commission of a l l  the  Subcontractm ' s  r i g h t s  and claims (except 
those against  the  University) a r i s i n g  out. of zny such ac t ion  or claim aga ins t  
the Subcontractor; and, i f  required by +,he UrAversity, shall authorize repre-  
sentat ives  of the University or.Commission t o  s e t t l e  or  defend any such ac t ion  
or claim and t o  represent  the  Subcontractor i n  or t o  take charge of ~ t n y  ac t ion .  
If the sett lement or  defense of an ac t ion  or claim against  t he  Subcontractor 
i s  undertaken by t h e  University or Corriiission the  Subcontractor shall furnish 
all reasonable ass i s tance  i n  e f f e c t i n g  a sett lement or  a s se r t ing  a defense. 
Where an ac t ion  against  t he  Subcontractor is  n07; csvered by a policy of in-  
surance the  Subcontractor s h a l l  wi th  t h e  apgroval of the University proceed 
w i t h  the defense of the  aczion i n  good f a i t h ,  ana i n  such event the  defense 
of the  act ion shall be an. allowable expense hereunder provided, however, that 
such expense shall not. be allowable t.o the extent  t h a t  it would have been 
compensated f o r  by insurance whkh w a s  required by l a w  o r  by the  wr i t t en  di- 
r ec t ion  of the  University, bu t  which the  Subcontractor f a i l e d  t o  secure 

(1) any act ion,  including any proceeding before 821 adminis t ra t ive 

requss t  an assignment and subrogation i n  

- 

through i t s  own fault or negligence. . .  

ARTICLE )D6vIII - SAFETY, HEALTH AND FIRE PROTECTIOIJ 

The Subcontractor shall take a l l  reasonable precaut-ions i n  the  per -  
formance of the  work under this Subcontract t o  pro tec t  the heal th  and sa fe ty  
of employees and of members of the  publ ic  and to minimize danger from a l l  
hazards t o  l i f e  and property,  and shall comply with a l l  health,  safety, and 
f i r e  protect ion regulat ions and reqmrem2nts ( including repor t ing  require-  
ments) of the University and %he Cozm:ssion, In .the event that the Subcon- 
t r a c t o r  fails to comply wi th  said regulations or" requirements of t h e  Univer- 
s i t y  and the Commission, t he  University may without prejudice t o  m y  other  
legal or cont rac tura l  r i g h t s  of the  University issue an order stopping all or 
any pas t  of t he  work; t he rea f t e r  a st&t order f o r  resumption of work may be 
issued a t  the d i sc re t ion  of the University. Tiic Subcontractor s h a l l  make no 
claim for 811 extension of time or  for compensation or damages by reason of or 
i n  connection with such work stoppage, 
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Tne Subcontractor e p e e s  t o  notify The U,eversity of &ry T;a?c, Tee 
o r  charge f ro= which exenption i s  ,yar.ted ky S t a t e  or  l o c a l  law crihich I s  in-  
v a l i d  under my provis ion of t h e  Constitution of t h e  United S tn tes  leviet? or 
purported t o  be leviec: on the  ScScoctrector ir: rcspect  of this Sf!xontract and 
t o  r e f r a i n  from paying any such tc.:, fee ,  o r  chzx-ge unless othzrv ise  authorized 
by the University. Tne Subcontractor fLr-ke:- q y r e c s  t o  tdce s ~ c h  s t e p s  es u O ~  
be required by the Universii.y t o  cz;ise such t a ,  ;‘?e, or chmge t o  >e p c i d  
unQe:. p r o t e s t ,  and i f  so direczed ’cy the  Universi>j, t o  c m s e  t o  be c s s i o e d  
t o  the Comission or I ts  designee zrq and 211 rigits to the  abateaent  or  r e -  
fund of any such t a x ,  fee ,  or c h z z e ,  o r  t~ the  University or the  Con- 
mission t o  j o i n  wi th  the  Subcontrector i.? e-y groceedings f o r  the  recovery 
thereof o r  t o  sue f o r  recovery i n  t h z  S ~ b c o n t r ~ c t o r ’ s  nme. 
shall save t h e  Subcontractor harrcless Trox penal t ies  and i n t e r e s t  incur red  
through compliance with this ARTICLZ XXiX. 

The Governnext 

ARTICLE E< - PERMITS 

Tne Subcontractor s h a l l  procure all necessasy permits or l i c e n s e s  
and abide by a l l  appl icable  laws, rewlctioas, an2 ordinvlces of t h e  United 
S t a t e s  and of t h e  State ,  t e r r i t o r y  hid p o l i t i c a l  sa3division i n  which t h e  
work under t h i s  Subcontract i s  perfo-Ted. 

It is recoppized t h a t  it i s  t h e  r,olicy of t h e  Cavermrier-t zo place  
cont rac ts  wi th  concerns which w i l l  perform swh contracts  substmtial ly  i 2  

crensof persistent or  substantial l dx r  sur??luc vir-erc this c a  3 e  done, con- 
s i s t e n t  with e f f i c i e n t  performance 0;” the  contract ,  et p r i c e s  no higher t h a n  
a r e  obt.ainable elsewhere. !Rie Sx5costractor agrc-es t o  use i t s  b e s t  e f f o r z s  
t o  piace i t s  subcontracts i n  accordar-ce w i t h  t h i s  policy. In complying wiz’n  
t h e  foregoing, and with ARTICLE X;CXTI - USE OF S V i  XJSILTSS COKCEZNS, t h e  
Subcontractor, i n  placing i t s  subcontrccts,  s h a l l  observe t h e  follo;.ring 
order of preference: 

1. p e r s i s t e n t  labor  surplL; area concerris wnich are a l s o  small 

2. other  p e r s i s t e n t  labor  surplus are2 concerns; 

3. s u b s t a r t i d  labor  surplus area concerns which w e  a l so  s m a l l  

4. o ther  s u b s t a n t i a l  i&or  surplus area concerns, and 

5. small business concerns which =e not labor  surplus  area 

business concerns; 

business concerns; 

concerns. 

PXTICLE XXXII - USE OF S5!ALL BUSIIXSS CO::CE?,!:!S - --_I-- 

A - It i s  recognized t‘nat it 4s -the polic:- of tke Covernmext as de- 
c lered  by t h e  Congress t h a t  a l a i r  pro2ortior. of  tk.s p a c h a s e s  a12 c o n t r a c t s  
€or suppl ies  and serv ices  be procured fron sc.rcll b-slness concerns. 
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This Subcontract i s  not  Sindin2 ~922- 5 2  p a t i e s  unless it :ins -Lhe 
mprova l  of the Cormission i n  t h e  space provl2ed ;:?erefo:-. 

IN WITIlESS l .TfEOF,  t'ne p a r t i e s  hereto h m e  executed this Subcon'ci-cct. 

BY 

TITLE 

TITLE 

OCT 2 6 1982 DATE 
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vas duly signed fo r  and on behalf of said cc:?or-azion by authority of The 

Reger;,ts of t h e  University of California, arid 5s T.,tthin the  scope of i t s  cor- 

po r~ , t e  powers . 
IX WiTiWSS WXEREOF, I h z ~ z  hereunto e f f ixed  ray hw-d and t h e  seal of 

szid corporat ion this 3,4! day of /96Z -- 

0 
-. , c e r t i ?y  t h a t  i I, F .  Rehfeld 

the  - A s s i s t a n t  .Secr? ta ry  of Monsanto Research CorDoration I 

nmed as llSubcontractorl' herein;  'chat H .  K.  Nason 

who signed here in  on b e h l f  02 t h e  sa l2  corsorat ion 112s then P r e s i d e n t  - 

cf said corporzt ion;  zhnt t?-' i-i s 

Subcontract  

was duly signed f o r  2nd OL behalf of said c o r p r z t i o n  by au tho r i ty  of i t s  

Govzrning body, and i s  within the  s c c ? ~  of i -cc  ccrporate powers. 
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APPEiTDIX B TO SUBCOiWRACT 212 . .  

between 

T E  REGENTS OF THE UNIVEHSIl'Y OF CALIFORNIA 

and 

MONSANTO RESEARCH CORPORATION 

SCOPE OF \?OM 

I -  INTRODUCTION 

A s  directed by t h e  University, t h e  Subcontrzctor will perform 
s c i e n t i f i c  studies,  analyses and inves t iga t ions  including development, 
fabr icat ion,  manufacturing and/or production processes, i n  support of 
research conducted by the  University of Cal i fornia  Lawrence Radiation 
Laboratory. Specif ic  pro jec ts  o r  program of work s h a l l  be s e t  f o r t h  
i n  individually nuinbered pro jec t  agreements here inaf te r  ca l led  
"Project  Agreements", separately authorized hereunder by the Business 
Manager from t i m e  t o  t i m e  i n  accordance w i t h  programs mutually agreed 
upon by the  University and Subcontractor. 

I1 - GENEmL 

Each Project  Agreement hereunder shall be authorized by a 
consecutively numbered wr i t ten  agreement under t h i s  Subcontract 212 
and s h a l l  be incorporated i n t o  and become a p a r t  of t h i s  Appendix B. 
Individual Project  Agreements s h a l l  s e t  f o r t h  the Scope of Vork t o  
be performed and e s t a b l i s h  t h e  estimated costs ,  f ixed fee, term, 
l e v e l  of effor t ,  and s t i p u l a t e  any spec ia l  requirements. 'Each Project  
Agreement executed hereunder i n  an amount exceeding $5,OOO.OO s h a l l  be 
subject  t o  the approval of the Commission. 

I11 - REPORTS AND DATA 

Subcontractor s h a l l  furnish such reports  and data, including 
drawings, concerning t h e  individual  pro jec ts  hereunder i n  such d e t a i l  
and format as may be s p e c i f i c a l l y  required under each Project Agree- 
ment. 

IV - COORDINATION AI\ID ADMINISTRATION 

The Contract Administrator f o r  the University i s  M r .  C .  L. 
Blue, h i s  designee o r  successor. In  view of the varied nature of the work 

September 19, 1962 
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t o  be perf omed hereundm, th 2 Subcontractor and the -61 . i ve r s i ty  wi.7.1 
each C.es;gq&te a Technical Co~rd inz t@r  for the work under each Projec5 
Agreeuent. 
shall be named i n  each Project Agreement. 

Tie Uaiversi ty '  6 and Subcontractor * s Tec hnlcal Coordina.tors 

M~teriaLs furnished the University by %focontractor under t h i  6 
Subcontract w i l l  be subject t o  the l'oliowing provisions: 

A. CLassified Materials 
-7 - 
Eiocoxtract lr w i l l  packsge and ship c lass i3  el nnater:'.d.s 
in accordance with Comission securi ty  regf la t ions.  
&%rial w i l l  be sen5 FOE, bwrcnce Radiaticn Laboratory, 
L i  rernore, California,  tz the classified ship?ing addrRse  
6 h x n  i n  the applicable Project Azreement. 
of fhipment W i l l  be subject t o  the approval of the 
Larrence RadiatLon Labnratoiy Technical Co x d i n a t o r  and 
xnust -x consistent k-ith Ctmnission secur i t l  regula t ions .  

Tie metho? 

B. Un 9 a s s i f i e d  M+aA.cis 

Cubcaitractor w i l l  suitably package and shLp m c l a s s i -  
f i e d  raaterials FOB, Livermore, California, t~ t h e  u- 
c l a s s i f i e d  shipping address sham i n  the a n l i c a b l e  
Pro jec t  Agreement. 
su5,lect 5~ the approval o f  the University 's  Techniczl 
Coor&atcr. 

The metkd  of s h i p e n t  k i l l  be 

C. Hazardcus aqd T x i c  Mi.t.p- 5.al.s ---- 
Su%cor.tractnr sha2.l I i - s p c ~ :  of all hmardnis and toxic 
ma$erialc, scrap or ms-le, 2s apprcved and/or directed 
by thc  University or CLmission. All hazardous o r  
tox ic  material shipments s h a l l  be in accordance with 
applicable Local and I n t e r s t a t e  Cammerce CcunmiEsica 
regulations. 

V I -  

Subcontractor shall establish c )  f zil-lties, b )  ueo-essary 
systems, and c )  appropriate proce3ures t o  ccm, y, and s'iall : wply 
with all applicable A t m i ?  Energy Camissic- r wh-emer -6 rels%ive t o  
hedlth,  safety, custody, and accountability of - IL m v r ' e  ar,d ,=pef:ir: 
nuclear materials  involved in this Suhcoctract a 1 used ~y & o ( m -  
t r a c t o r  hereunder. 

Moil st3;ii;o 
AFpendix B 
Feptember 7, 1962 
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VrI - HEXWEI AND SAFETY .. h 
The Subcontractor s h a l l  assume sole responsibility far con- 

t ro l  of d l  hazards to the health and safety of his employees and the 
general public arising from this effort .  
with all regulations, including those of the Comissim, pertaining 
to tne  handling of beryllium, fissionable and other hzardous materia1.s. 
In sdc‘ition, tk.,e Subcontractor is responsible for  adherence to all 
otker applicable health m d  safety rules and regulations. 

Subcontrzctor shall comply 

Monsanto 
Appe?ldix B 
September 7, 1962 
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PROJECT AGREFMENT NO. 1 

t o  

APPENDIX B 

t o  

SLW OXTRAC T 21 2 

between 

THE REGENTS OF THE UNIVERSITY OF CALIFOm'IA 

and 

MONSANTO RESEARCH CORPORATIOIY 

Pursuant t o  Appendix B of Subcontract 212, between The Regents 
of the  University of California,  (hereinaf ter  ca l led  the  "University" ) 
axd Monsanto Research Corporation, (hereinaf ter  ca l led  the "Subcontractor" ) 
t h e  University and Subcontractor have on t h i s  1st day of October, 1962, 
entered i n t o  t h i s  Project Agreement No. 1, which i s  subject t o  a l l  
appl icable  provisions of such Subcontract and t o  t h e  more de ta i led  supple- 
mentary provisions as s e t  f o r t h  below. In accordance with ARTICLE VLI - 
C€LUJGES, the Business Manager of the University of C d i f o r n i a  Lawrence 
Radiation Laboratory may d i r e c t ,  i n  writ ing,  changes i n  the scope of 
work s e t  f o r t h  i n  t h i s  Project  Agreement. 

I -  GET?ERAL SCOPE OF WORK 

A s  approved and d i rec ted  by the University 's  Technical Coordi- 
nator ,  the  Subcontractor shall, on a bes t  e f f o r t s  basis, devote approxi- 
mately two and one-half man years of technical e f f c r t  toward the 
development of an in jec t ion  molding d i e  and techniques f o r  tine fabrica-  
t i o n  of a p l a s t i c  t r a i n  holder t o  precise  specif icat ions amd requirements, 
as f'urnished by t h e  University 's  Technical Coordinator. 
Subcontractor s h a l l  design, f a b r i c a t e  and prove t h e  h j e c t i o n  molding 
die, demonstrate acceptab i l i ty  and reproducabili ty of molded p a r t s  and 
develop a d e t a i l e d  production process, including specif icat ions,  f o r  
producing p l a s t i c  t r a i n  holders with the die .  

I n  t h i s  e f f o r t ,  
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11 - TECHNIC& SCOPE OF WORK 

A. D i e  Design 

Subcontractor w i l l  design inject ion molding d i e s  for use 
i n  t h e  W-450-IX-20 in jec t ion  molding machine. These 
d i e s  must be c a p b l e  of molding styrene a c r y l o - n i t r i l e  
copolymer o r  other  p l a s t i c s  specif ied by the Universi ty 's  
Technical Coordinator t o  precise tolerances spec i f ied  by 
the  University. 

B. D i e  Fabrication 

Subcontractor will have all unclassif ied components of the 
d i e  fabri-cated by a qual i f ied  precision t o o l  and d i e  shop. 
Iawence Radiation Laboratory w i l l  provide the c l a s s i f i e d  
fernale d i e  i n s e r t  and, if requiree, t h e  scalloped r i n g  
for t h e  mold. 

C .  D i e  Testing 

1. Preliminary Testing 

Subcontractor w i l l  t e s t  d i e  by inject ion molding trial 
p a r t s  t o  determine any required modifications and w i l l ,  
as necessary, aodify die t o  o'ctain sa t i s fac tory  
performance. 

2 .  Final Testing 

The object  of the f i n a l  t e s t b 4  i s  t o  Ciemonstrate the 
reproducabi l i ty  of the  xolded parts t o  Lmrence Radia- 
t i o n  I a b o r a t o r j  specif icat ions.  Subcontractor t r i l l ,  
therefore ,  mold a l imi ted  n u b j s $ f  parts and measure k ' d ,  
Laboratory t o  determine whether or not molding parts 
meet University specif icat ionr .  Subcontractor w i l l ,  as 
necessary, modify the  d i e  i a d  c l a s s i f i e d  i n s e r t  t o  
insure reproducabi l i ty  03 noleed parts t o  Lawrence 
Radiation Laboratory specificetions.  Molded parts 
meeting spec i f ica t ions  will be shipped t o  Lzwrence 
Radiation Laboratory. 

the p a r t s  a t  t h e  Monsanto -3orporation ... ' s Mound 

I). Devel opnient or" Product ion Pr oce s s 

Subcontractor T r i l l  develop an:?. su'czit ,  in w r i t i n g ,  to the 

. / L l  
71 

sc 212 
August 31, 1962 
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Vnivei-sity a de ta i led  production proeess f o r  the fabrica- 
tion of p l a s t i c  t r a in  holders frorn a s p w i f i c  therco- 
plastic t o  be approved by the University 's  Technical 
Coordinator. 
operating and handling procedures froE rax clater is l  t o  
f inF.1 product. 
Subcontractor s h a l l  be capable of bejxg implemented a t  
tin es tabl ished productioa f n c i l i t y  which will be desig- 
nated by the University 's  Technical Coordhator . 

This production process s h a l l  iiiclude 

The production process develo9ed by 

E.  Supplemental DeveloFment 

Up311 completion of work described i n  paragraphs A,  B, C ,  
and D above, Subcaltractor will, as approv9d by the 
Vniversity 's  Technical Coordinator, conduct the  following 
addi t ionzl  development e f f o r t :  

1. Develop and preFare mclding area c iagram t o  define 
optimum molding con2itions.  

2. Evaluate other injection-molding n a t e r i a l s  f o r  t h i s  
application. 

3. Inject ion mold and furn ish  the University addi t ional  
molded p a r t s  using ex is t ing  dies.  

4. Perform such other work as may be cu tKa l ly  agreed 
upon by the Technical Coordkators  t o  f u r t h e r  opt-imize 
the  molding process and materinls.  

F. Disposition of Die 

Upon completion of development e f f o r t ;  Subcontrzctor b r i l l  

properly protect  and s tore  dLes pending disposi t ion instiuc- 
t ions  t o  be furnished by the University. 

I11 - EQUIPMEDJT 

Subcontractor w i l l  lease a €NP-450-1>:-23 i n  jectiori molding 
machine. This machine vi11 be i n s t a l l e d  at Subconf,ractor s expense. 

Materials furnished the Universit>r unGer t:.E provlsions of t h i s  
Project  Pgreelllent T J i l 1  be shipFed to the  foll.c-~i3-: clddiestes : 

P A  #l 
sc 212 
September 11, 1962 

-2- 
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A. -I_ C l a s s i f i e 3  Materials 

V -  

B. 

Ur.iversity of Cal i fornia  
Lzwrence Radiation LaSoratory 
Attn:  1;. E. 13rownlee 
Liv?rmore, Cal i f o r n i a  

Unclassified blaterlal-s -- ---- 
University of Cal i fornia  
Lzwr ence Radibt ion Lab o r a t  o r7  
Ehd of East Aleniie 
Livermore, Cal i forn ia  
Attn: L. E. Peck 

SCHEDULE AND DELIVERY 

Subcontract 212 
Project Agreement No.1 

SL.bcmtract 212 
Project Agreement No.1 

Research and development work under t h i s  AgreerneRt shall com- 
mence October 1, 1962, and continue f o r  a period or" approximately 12 pfd 
months, 
graphs A, B, C, u,d D shall be coxpleted by March 31, lw. 
shall be completod and a l l  r e p o r t s  s h a l l  be submitted pr ior  t o  September 

Work described in  Section I1 - TECHbJICAL SCOPE OF6#OFK, para- 
All work 

30, 1963. 

V I -  TFtt4, ESTIMATES, FIXED FEE, COSTS AID EXRQTSES 

In  accordance with ARTICLE I1 - TEIUJI, ARTICLE I11 - ESTIMATES 

f o r  services rendered by the Subcontractor between October 1, 1962, and 
September 30, 1963, t h e  Subcontractor sha l l  be r e i r b  I drsed i n  an mount 
not  t o  exceed Seventy Eight Thousand Eight Hundred Twenty and no/100 
($78,820.00) Dollars, which s h a l l  include the Subcontrac cor s I'ixed fee 
of Three Thousand Six HundreS Thir ty  One and no/lOC ( $ 3 , 6 3 i , O O )  Dollars. 

MID FIXED FEE, and APPENDIX A - COSTS AND EXPENSES OF SUBCONTRACT 212, 

m1- ASSIGNMFJYT OF PERSOPPIEL 

It i s  understood and agreed t h a t  Subcontractor's key technical  
personrel assigned to vork under this Project Agreement w i l l  not be re- 
assigned or replaced without p r i o r  University approval, except where such 
instances are beyond t h e  control  of t h e  Subcontractor. Subcontractor 
shall not  assign replacement or s u b s t i t u t e  key pel-some1 without 
pr ior  University approval. 

VIII - COORDIPJATIOTJ AND ADMINISTRATIOPI 

A. The Contract Administrator for the Uriversit;r i s  M r .  C .  L. 
Blue, his designee or  successcr. Ail : .a t ters  regarding 

PA $. 
sc 212 
September 11, 1962 



admjnistration of t h i s  Subcontract and i n t e r p r e t a t i o n  
thereof shall be conducted throug? the  Contract Adminis- 

13. The T e c h i c a l  Coordinators f o r  the University and within 
t h i r  scope of vork a r e  a. L. E. %clc and Ik. D. F. 
Crufi', t h e i r  designees o r  successsrs. 

C .  The Subcontractor Is Technical Cocrdinator T G r  t h i s  scope 
of work i s  M r .  I. 0. Saiyer. 

IX - REPORTS 

A. Progress Reports 

The Subcontractor s h d l  p r e p r e  z-& subnit  by t h e  15th of 
each month, progress r e p r t s  describing work performed 
during the previous mont?. 

B. - Financial  Reports 

Subcontractor w i l l  silbrriit monthly expendit-ze a n a l y s i s  
repor t s  which s h a l l  confirm aad/c:- expla5n a c t u a l  cost  
experience. 

C .  Final Report 

Subcontractor w i l l  subnit  a fins1 t e m i n a l  repor t  upon 
coEpletion of work under t h i s  Frc.iect Agreezent. 

Mailing Address: 

limber of Copies : 
C 

4 
i 

1 
- 1 

PS $4. 
sc 212 
September 11, 1352 

LTiver sit>- af California  
k w r  en c e 7.5 iiat i on k b o r  a t  or y 

Xi.errmi-e, 7 a l i f  orxls. 
F. 0. mx ?a3 

- 5- 
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E. Interim Reports 

It i s  understood t h a t  from time t c  t i n e  there w i l l  be  
other  information exchanged between the  p a r t i e s .  These 
data may be exclmged d i r e c t l y  betveen the s r t i e s  con- 
cerned.. 
required i n  these instances.  

Formal repor t  form and dis t r ibut ion i s  not 

SECURITY - x -  

The uork, documents and mater ia ls  under t h i s  Froject k reement  
may be c l a s s i f i e d  as hizh as Secret  Res t r ic ted  Deta. 
will furnish c l a s s i f i c a t i o n  guidance t o  Subcontrzctor. 

The Unlversity 

AC CEFTED : AUTHORIZED : 

MONSANTO RESEARCH CORPORATIOFT 

BY 

PA ;!I. 
sc 212 
September 11, 1962 

-5- 
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between 

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA 

and 

MONSANTO RESEARCH CORPORATION 

INTRODUCTION 

This F i r s t  Amendment to  Subconti-Ect 212 is  entered i n t o  by 
and between The Regents of the University of California,  he re ina f t e r  
ca l l ed  "University" and Monsanto Research Corporation, h e r e i n a f t e r  
ca l l ed  "Subcontractor". 

PURPOSE 

The purpose of t h i s  snecdment i s  t o  include Ariiicle X I V  as 
an exception t o  Ar t i c l e  X - LIABILITY. 

NOW, THEREFORE, Subcolztract 212 between the  University and 
the  Subcontractor i s  hereby amended e f l e c t i v e  2s t o  performance on and 
a f t e r  October 1, 1962, by mutual agreement of the p a r t i e s  as follows: 

ARTICLE X - LIABILITY i s  amended t o  read: 

" In  the  conduct of work under this Subcontract, t h e  Sub- 
cont rac tor  i s  ac t ing  i n  the capzcity of an independent 
contractor ;  and ne i the r  pa r ty  shell by reason of t h i s  
Subcontract be obl igated t o  defend, 2s6ume the  cos t  of 
defense, hold harmless o r  indemnify the other  from any 
l i a b i l i t y  t o  t h i r d  p a r t i e s  f o r  loss of  o r  damage t o  
property,  death, o r  bodi ly  injury,  a r i s ing  out  of o r  con- 
nected with the  work under t h i s  Subcontract, except as 
provided i n  ARTICLE X I V  - PATENTS, EJETICLE XXVII - LITIGATION 
AND CLAIMS and ARTICI.8 XXIX - TAXES. This ARTICLE X shall  
have no appl ica t ion  t o  publ ic  l i e b i l i t y  as defined i n  the 
Atomic Energy Act of 1954, as amended, t o  the  ex ten t  Sub- 
contractor  i s  indemnified under sei6 law." 

October 31, 1962 



r .  4 

ALL OTHER TEN43 AND CONDITIONS of Subcontract 212 shall  

I N  WITl!%SS WHE:REOF, the p z r t i e s  have executed thFs mendment. 

remzin i n  full 2orce and e f f e c t  except as mended herein.  

MONSATITO €'..SEARCH COliPORCiTION THE FEGEIUS OF THE 
UNIVERSITY OF CALU'ORNIA ,- 

Date 7 November 1962 Date - N O V  2 7  1962 

APPROVED IN FOFN AND CONTENT 
U. S ,  &f@fIC Ei'JERW COMb?$SION 

First Amendment t o  
Subcontract 212 
Monsanto Research Corp. 
October 31, 1962 

APPROVED AS TO FORX: 

- 2 -  



. .  

FIRST MODIFICATION TO PROJECT AGRGEMENT NO. 1 

of 

APPENDIX B TO SUBCONTRACT 212 

between 

THE: REGENTS OF THE UNIVERSITY OF CALIFORNIA 

and 

MONSANTO RESEARCH CORPORATION 

INTRODUCTION 

This F i r s t  Modification t o  Project  Agreement No. 1 of Appendix B 
t o  Subcontract 212 between The Regents of the  University of California,  
here inaf te r  ca l led  the  "University" and Fionsanto Research Corporation, 
here inaf te r  ca l led  "Subcontractor", d i r e c t s  c e r t a i n  changes i n  accordance 
with ARTICLE V I 1  - CHANGES, of Subcontract 212. 

PURPOSE 

The purpose of t h i s  Modification i s  t o  change the Scope of Work 
t o  be performed under Pro jec t  Agreement No. 1 and t o  extend the term 
through September 30, 1964. 

CHANGE 

Pursuant t o  the authorizat ion of ARTICLE V I 1  - CHANGES, of 
Subcontract 212, Project  Agreement No. 1 of Appendix B i s  hereby 
changed as follows: 

SECTION I - GENERAL SCOPE OF WORK, i s  hereby changed t o  read: 

"As approved and d i rec ted  by the  University 's  Technical 
Coordinator, the  Subcontractor shall, on a b e s t  e f f o r t s  basis ,  
devote approximately s i x  man years of technical  e f f o r t  toward t h e  
development of an i n j e c t i o n  molding die  and techniques f o r  the  
fabr ica t ion  of a p l a s t i c  t r a i n  holder t o  precise  spec i f ica t ions  and 
requirements, as furnished by t h e  Universi ty 's  Technical Coordinator. 
I n  t h i s  e f f o r t ,  Subcontractor s h a l l  design, fabr ica te  and prove the 
in jec t ion  molding die,  demonstrate acceptab i l i ty  and reproducabili ty 
of molded p a r t s  and develop a de ta i led  production process, including 
specif icat ions,  f o r  producing p l a s t i c  t r a i n  holders with the die ."  

June 3 ,  1963 



SECTION I1 - TECHNICAL SCOPE OF bJORI(, Paragraph E "Supplemental 
Development", i s  hereby changed t o  read: 

"Upon completion of work described i n  Paragraphs A, B, C, and 
D above, Subcontractor w i l l ,  as approved by the  Universi ty 's  
Technical Coordinator, conduct the  following addi t iona l  development 
e f f o r t  i n  accordance with Subcontractor's 'Proposal f o r  Continuation 
of Project  No. 1' dated Nay 9, 1963. 
incorporated i n t o  t h i s  Pro jec t  Agreement No. 1 of Appendix €3 t o  
Subcontract 212 and becomes a p a r t  of t h i s  Section 11-E of t h i s  
Technical Scope of Work: 

Such document i s  hereby 

"1. Develop and prepare molding area diagrams t o  define 
optimum molding conditions. 

"2 .  Evaluate other  injection-molding materials for t h i s  
appl icat ion.  

" 3 .  In jec t ion  mold and furnish the University addi t iona l  
molded parts using ex is t ing  dies .  

"4. Perform such other  work as may be mutually agreed upon 
by the Technical Coordinators t o  f u r t h e r  optimize the  
molding process and materials. ' '  

SECTION V - SCJXEDULE AND DELIVERY, i s  hereby changed t o  read: 

"Research and development work under t h i s  Agreement s h a l l  
commence October 1, 1962, and continue f o r  a period of approximately 
24 months. Work described i n  Section I1 - TECHNICAL SCOPE OF \JON{, 
Paragraphs A, B, C, and D s h a l l  be completed by June 30, 1963. All 
work s h a l l  be completed and a l l  reports  s h a l l  be submitted pr ior  t o  
September 30, 1964. I '  

SECTION V I  - TERM, ESTIMATES, FIXED m, COSTS AND EXPENSES, i s  
hereby changed t o  read: 

"In accordance with ARTICLE I1 - TERi4, ARTICW 111 - ESTIMATES 
AND FIXED FEE, and APPENDIX A - COSTS AlUD EXPENSES OF SUBCONTRACT 
212, for  services  rendered by the Subcontractor between October 1, 
1962, and September 30, 1964, the  Subcontractor shall be reimbursed 
i n  an  amount not t o  exceed Two Hundred Eight Thousand Three Hundred 
Eighty-Five Dollars ($208,385), which sha l l  include t h e  Sub- 
cont rac tor ' s  f ixed fee of Twelve Thousand One Hundred Six Dollars 
($12,106) . I '  

Ju.ne 3, 1963 
1st Mod. t o  P.A. #l 
App. B t o  SC 212 
Monsanto Research Corp. 

- 2 -  
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SECTION IX - REPORTS, Paragraph D, "Distribution of Reports", is 
changed to read: 

"Formal reports shall be distributed as follows: 

"Mailing Address: University of California 
Lawrence Radiation Laboratory 
P. 0. Box 808 
Livermore, California 

"NO. of Copies 

7 Technical Information, Bldg. 112, Rm. 1067, 
individual copies addressed as follows: 

Bldg . 
10 2 

1 - B. Rubin 102 
162 

1 - C. Henry 170 
1 - D. Cnff 170 

10 2 1 - W. Cady 
112 1 - C. G. Craig 

- 
1 - L. E. Peck 
1 - F. Eby 

m. 
1235 
1242 
1107 
1157 

- 

10 38 
1236 
10 67 

1 
1 

Director's Office, Bldg. 112, Em. 1041 
Business Office, Bldg. 161, Rm. lll3" 

ALL OTHER TEW AND CONDITIONS of Project Agreement No. 1 of Appendix B 
to Subcontract 212 shall remain in full force and effect except as 
changed herein. 

AUTHORIZED : ACCEPTED: 

MONSANTO RESEARCH COPZORATION THE REGENTS OF TIB . 

BY 

Title P r e s  i den  t 

Date 7 June 1963 

Title P r e s i d e n t  Title Business Managerw 

Date 
Uwre ce Radiation Inboratory 

Date (i%+- 15 1?6$ 7 June 1963 

June 3, 1963 
1st Mod. to P.A. $1 
App. B to SC 212 
Monsanto Research Corp. 

- 3 -  
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1 
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Proposal f o r  Continuation of 
Subcontract 212, Project No, 1 

RESEARCH AND DEVELOPMENT 
ON DIE DESIGN AND INJECTION MOLDING 

Submitted 

to 

University of California 
Lawrence Radiation Laboratory 

P. 0. Box 808 
Livermore, California 

, 

P 7 R e W  I F = -  
E. N. Rosenquisv Laboratory Director 

, 
n n  

MONSANTO RESEARCH CORPORATION' 
Dayton Laboratory 
Dayton 7, Ohio 

9 May 1963 

N O T I C E  

infom&on shall not b. disclosed outside the Government or be duplicated. used or disclosed in wholo or in part lor 
any  purpose other than to rvalual. the proposal. provided that if a contrcrct i. awarded lo thia offeror as a result ol or in connection 
with the submbrion of such data. tho Government shall have the  right to duplicate, use or disclose this da ta  to the exlont ptovlded 
in tho contract. lhir r~ r t r fd ion  door not limit tho Govomrnent's right to us. information containod in such data if it is obtainud 
from another sourco. 

I 
1 I M i l 3 2  

0 MONSANTO RESEARCH CORPORATION 0 



1. 
1 
1 

TABLE OF CONTENTS 

Page No. 

1 I. SUMMARY 

A. Accomplishments to Date 
B. Summary of Proposed Program 
C. Facilities 
D. Personnel 

11. TECHNICAL APPROACH 

A. 

B. 

C. 
D. 

E. 

F. 

G. 
K .  

Design Injection Molds to Make Parts 
to AEC Specifications 
Modify Existing Dies to Improve 
Operability or to Make a Different Part 
Injection Molding Area Diagrams 
Determine InJection Molding Die 
Shrinkage for Materials of AEC Interest 
Evaluate New Polymers for AEC Injection 
Molding Applications 
Investigate New Injection Molding 
Techniques 
Effect of Fillers and Plasticizers 
Physical Testing, Chemical Analysis and 
Special Tests 

'1 

1 
.2 
2 

4 

5 

5 

6 

7 
8 

9 

11 

13 
14 

I 

N O T I C E  

Thir infomation ahall not be dirclosed outride the Government or be duplicated. ured or dirclosed in whole or in part lor 
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J 
RESEARCH AND DEVELOPMENT 

ON DIE DESIGN AND INJECTION MOLDING 

I. SUMMARY 3 
Presented below is the R and D program f o r  continuing work now In 
progress on die design and injection molding at Monsanto Research 
Corporation's Dayton Laboratory under LRL Subcontract 212, Project 
No. 1. The program could be initiated October 1, 1963, and would 
permit the work already in progress to proceed without l o s s  in 3 momentum. 

3 A. ACCOMPLISHMENTS TO DATE 
1 During the first year's effort on this contract we designed and 

had fabricated two center gated dies f o r  producing classified 
parts to precision tolerances. Significantly, these were tested 
at t h e  Dayton Laboratory and necessary modifications were made 
prior to shipment. 
for classified AEC work. 

Another die, called "Sunburst, was designed, fabricated, proved, 
and used at the Dayton Laboratory to mold trial parts for shipment 
to LRL. These parts have since proved satisfactory for the intended 
use. 

One is now being used by LRL; the other by MRC 

A test program was instituted to determine exact mold shrinkage as 
a function of temperature, pressure, etc., for materials of interest , 
to the AEC. 

Importantly, it was found that published values for mold shrinkage 
are in error since they include both shrinkage and distortion. 
More accurate shrinkage data developed in this work enable us t o  
size dies more precisely, with resultant improvement in meeting 
size specifications. 

Recently we have started to evaluate new candidate materials for 
AEC applications, including other members of the high-impact poly- 
styrene family (ABS), polycarbonates, and the new Texin thermosetting- 
thermoplastics. 

Finally, we are attempting to develop techniques that will permit a 
large part to be produced in the 20-02.  injection molding machine. 

1 

N O T I C E  

Thia in!omation shall not be disclosed outside the Government or be duplicated. used or disclosed in whole or in part !or 
any purpose other than to evaluate the proposal, provided that i! a contract is awarded to lhis o h o r  as  a rerulf of or in connection 
with the submission of such data, the Government shall have the right to duplicate,use or disc~ote this data to the extent provided 
in tho contract. This restriction doer not limit the Government's right to use information contained in such data if it is obtained 
from another source. 

I Z b Z O 3 4  0 MONSANTO RESEARCH CORPORATION 0 



Success in this effort would represent a major advance in the 
state-of-the-art on injection molding, and would enable fabrica- 
tion of parts that must now be made by costly machining tech- 

I 
1 niques. 

I B. SUMMARY OF PROPOSED PROGRAM 

To continue this program, and t o  capitalize and exploit the 
advances already made, we propose to conduct research and devel- 
opment in the following areas: 

1. Design, and assist in the design, of new injection molds 

2. Modify dies, t o  improve their operation and verify results. 

I 
1 as required. 

! '  
I 3. Develop molding area diagrams for specific molds and 

I I 
1 AEC interest. 

materials. 
Determine injection molding die shrinkage f o r  materials of 4. 

5. Evaluate new materials for AEC applications. 
6. 
7. Study effect of fillers, plasticizers and other additives 

Investigate new injection molding techniques. 

on moldability. 
8. Perform physical tests and chemical analysis of the 

products . I 

By this effort we would develop information, dies, techniques, 
and materials that are directly applicable t o  s o l u t i o n  of pressing 
AEC problems. Moreover, because we would pioneer new areas, , 
appreciable publishable information would be developed, and would 
ultimately contribute to significant advances in polymer technology. 

The eight areas will not all receive equal emphasis, but are 
included t o  cover all presently foreseen types of work. Effort on 
each will be guided by AEC interest as the program develops. 

C. FACILITIES 

The work proposed would be performed at the Dayton Laboratory of 
Monsanto Research Corporation. This Laboratory has an AEC 
&-access permit and the specific laboratory in which the contract 
would be performed' is under security control of the San Francisco 
Operations Office. 

2 

N O T I C E  
This information shall not be disclosed outside the Government or be duplicated. used or disclosed in whole or in part for 

any purpose other than to evaluate the proposal, provided that if a contract is awarded to this oUeror as a result of or in connection 
with the submission of such data, the Government shall have the right lo duplicate,use or disclose this data to the extent provided 
in the contract. Thie restriction does not limit the Government's right to use information contained in such data il it is obtained 
from another source. 

I 2 b 2 0 3 5 0 MONSANTO RESEARCH CORPORATION 9 
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1 
1 

I 

Equipment and instruments needed to carry out the research effi- 
ciently and on schedule are already in operation. Major items 
are : 

450-IX-20 HPM Injection Molding Machine 
Twin Unit Sterlco Die Temperature Controller 
Type 203 Whitlock Dehumidifying Drier, Hopper and Conveyor 
Die Hoist, Special Die Table, and related accessories for 

i n s t a l l i n g ,  removing, and r e p a i r i n g  dies 

These are located in a separate, security-controlled, air- 
conditioned building which is devoted exclusively to this work. 

To support the injection molding project, the Dayton Laboratory 
is staffed and equipped for characterizing the structural, chem- 
ical, and physical properties of commercial or experimental 
polymers. 

Advanced instruments and techniques for characterizing polymers 
have been developed by Monsanto Research Corporation and the 
parent company dur ing  more than twenty years of continuous re- 
search in this field, at this location. 
the newest instruments commercially available as well as several 
items of unique equipment or modifications designed and built by 
Monsanto. It is thus possible to characterize completely and in 
detail the chemical composition, uniformity of composition, 
presence of branches or double bonds, crystallinity, phase mor- 
phology, and molecular weight and molecular weight distribution. 

/ 

These facilities include 

These same tools can be used equally well for identification of 
unknown polymers, or to follow changes in composition and struc- 
ture of a polymer with processing cond$tions, exposure to thermal 
cycling, radiation and aging. Changes in molecular structure and 
composition can in turn be correlated directly with changes in 
physical and mechanical properties of the products. 

To follow changes in physical properties brought about by various 
changes in the molding process and/or exposure to thermal cycling 
o r  other environments, we have available in the Polymer Research 
Section (1) a complete physical testing laboratory, (2) a polymer 
physical chemistry and physics laboratory, 
trographic analysis facilities, and 
pounding, molding and curing equipment. 

(3) chemical and spec- 
(4) plastics and rubber com- 

3 
N O T I C E  

This information shall not be disclosed outside the Government or be duplicated. used or disclosed in whole or in,patt Lot 
any purpose other than to evaluate the proposal, provided that if a contract is awarded to this offeror as a result 01 or in connection 
with the submission of such data, the Government shall have the right IO duplicate,use or disclose this data lo the extent provided 
in the contract. This restriction does not limit the Government's right to use iniorrnation contained in such data il it is obtainod 
from another source. 

0 MONSANTO RESEARCH CORPORATION 0 
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3 
D. PERSONNEL 

The proposed continuation of this program on injection molding 
and die design would be performed by the experienced men now 
assigned to Subcontract 212, Project No. 1. Thus the work would 
be continued efficiently and agressively. A 3-man year total 
effort is proposed. Although the exact amount of some of the 
individuals! time would necessarily vary with the nature of the 
specific task8 t o  be assigned, we believe the following would 
constitute the approximate distribution of effort: 

1. 

2 .  

3.  

4. 

5 -  

6 .  

Project Leader Ival 0. Salyer 

Injection Molding and William E. Welch 
Materials Engineer 
Injection Molding Thomas J. Bucher' 
Technician 

Laboratory Technicians, Anthony C, Schaefer 
Physical Testing and 
Measurements 
Mechanical Engineer, Harold B. Honious 
Die Design 

Physic is t 

Margaret J. Ross 

Richard G. 01% 

250 hours 

2000 hours 

* 
2000 hours 

2000 hours 

500 hours 

250 hours 
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3 
11. TECHNICAL APPIiOACH 

During the next fiscal year we propose t o  devote a total of three 
man years to research on injection molding and related problems. 
This effort would be divided into eight principal areas with rela- 
tive emphasis allocated as required by AEC priority. These are 
discussed in some detail below. 

-d 
A. DESIGN INJECTION MOLDS TO MAKE PARTS TO AEC SPECIFICATIONS 

'3 

The design of injection molds f o r  AEG applications presents prob- 
lems of precision and reproducibility of  a magnitude not encoun- 
tered in conventional commercial operations. The design of dies 
for injection molding is inherently complex, and becomes much 
more difficult when the mold mtist produce a final part to exact 
shape and precisely controlled dimensions. 

1 

The material of construction of the die, cooling, venting, method 
of gating, size of sprue and runners, location of welds, and means 
f o r  ejecting the part from the die must ail.be properly integrated 
in order t o  design a die which will mold a final part to specifi- 
cation tolerances. Additionally, the type of polymer o r  plastic 
that is to be used in molding the part must be taken into account 
since the several types of plastic which may be used have very 
different molding characteristics and present individual proces- 
sing problems. The make and size of machine on which the die is 
t o  be run must also be considered inasmuch as machines available 
within the AEC vary widely in clamping force and plasticizing o r  
shot capacity. 

Finally, in the design of the die, allowance must be made f o r  the 
shrinkage (size of the part compared to size of the mold) which 
will be encountered with a specific plastic molding material and 
geometry of the molded part. 
all or apparent shrinkage is made up of both true shrinkage 
(thermal contraction of the part f r o m  molding temperature to room 
temperature) plus a variable distortion or recovery. 
parts the contribution of distortion is negligible and only true 
shrinkage need be allowed for. 
parts, both shrinkage and distortion must be taken into account 
in sizing the die. 

In practice we have found that over- 

In flat 

However, in molding contoured 

5 
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In all these areas, the extensive experience of Monsanto Research 
personnel with many types of plastic materials, molds, and molding 
machines can be utilized to provide efficient'solutions to the 
many complex problems. 

In this part of -the research, we would either design molds out- 
right, if required by security classification, or we would work 
closely with a qualified die maker to develop the most suitable 
design for a specific application. 
tions for die design, or modifications in die design, for molds 
made elsewhere for the AEC. 

When the molds were completed we would, if requested, make trial 
runs to be sure that the mold is operable, 
table for the intended use. We would also make and prove out any 
modifications in the die design indicated by the preliminary test 
results. 

An example of our proposed method of operation in this area can be 
found in the design and fabrication of the two dies (Diamond Nos. 
1 and 2) supplied to the AEC during the first year of this 
contract. These dies were designed in collaboration with a local 
die designer, tried out initially, then modified to ensure satis- 
factory operability. 
in Livermore. On another die, the "Sunburst" 1/2-inch flat plate, 
we also collaborated with a local die fabricator to suggest 
general design features, follow the fabrication, prove-out and 
make the necessary modifications. 

By the combination of methods described, Monsanto Research Corpo- 
ration would be able to advise LRL on the feasibility of making a 
specific part by injection molding, provide a suitable die design, 
follow up on the initial prove-out, and make any necessary modifi- 
cations to insure production of parts to AEC specifications. 

We would also submit sugges- 

and the parts accep- 

1 ' 

One (Diamond No. 2) is now located at LRL 

I 

B. MODIFY EXISTING DIES 
TO IMPROVE OPERABILITY OR TO MAKE A DIFFERENT PART 

At AEC facilities a number of dies are available for making both 
classified and unclassified parts. In some instances their opera- 
tion is unsatisfactory and modifications to improve moldability 
o r  the quality of the molded part are necessary. 

A n  example is the side (tab) gated Standard contoured mold, which 
is on hand at MRC in Dayton. 
method of gating, t h i s  mold produces a slightly wedge-shaped part 

3 
1 
1 

At present, due we believe to the 7 
ci 
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which is thickest at the gate side of the mold and tapers 
uniformly toward the side of the die opposite the gate. We 
plan to convert.this mold to center gating and to check the 

before and after modification. 
' unifomit;y of' thickness and radius of parts made in this d i e ,  

Variation in gate diameter as required for difficult materials 
such as polycarbonate will be studied. 

Additionally we will, if requested, investigate the fabrication 
of very heavy parts (up to 4 pounds) on our screw injection 
molding machine of nominal 2 0 - o z ,  capacity. 

Although future die modifications cannot be specified at this 
time, it is believed that the above examples illustrate work we 
can do to improve available dies. 

3 
3 
B 
9 
1 

C. INJECTION MOLDING AREA DIA3RAMS 7 
-A 

3 
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3 
3 
1 
3 
I 
1 
1 
Ji 

7 
4 

1 

Injection molding area diagrams define the time-temperature- 
pressure conditions under which it is possible to mold satis- 
factory parts in a particular die, with a specific molding 
material and molding machine. At conditions near the center of 
such a molding area diagram the process will be least sensitive 
to minor variations in conditions, and best parts should be pro- 
duced. Since there are at least three riearly identical injec- 
tion molding machines in operation at separate locations within 
the AEC complex, it should be possible to translate conditions 
from one location to the other with good reproducibility of 
results. 

We would determine molding area diagrams using dies and molding 
materials specified by the AEC for each application. 
we are etermining molding areas for the contoured parts using 
Lustrank 710 and 761 
(polycarbonate), and Texin (thermosetting type thermoplastic). 
On other parts we might evaluate molding areas for polystyrene, 
Lucite, polyethylene, or other molding materials. 

At present 

(ABS high impact material), Merlon 50 

To define a molding area diagram we would systematically vary 
the die temperature, injection temperature, injection hold time, 
over-all die cycle, and injection pressure. 
setting an average or normal temperature (ea 375OF) and an over- 
all cycle sufficiently long to insure set-up of the part. 
injection time forward'would be preselected to be a major portion 

We would start by 

The 
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of the over-all cycle. The injection pressure would then be 
varied from a point where the plastic part is barely filled, 
to the pressure which results in flashing of the die from 
excessive pressure 

The injection temperature would be increased (and decreased) ' 

and the pressure ranges redetermined for each temperature. Tem- 
perature would be varied from the point at which it is not pos- 
s i b l e  to fill the mold, t o  the temperature at which active 
decomposition and degradation of the polymer is encountered. 
The values of time, temperature and pressure obtained would be 
plotted on triangular coordinate paper to define the molding 
area diagram and establish limits that give acceptable results. 

It is possible that in some instances we would find that the 
mold is t o o  critical (too small a molding area diagram), and 
does not allow sufficient tolerance to permit practical molding 
operation to be obtained. 
complete redesign could be carried out. 

Since each injection mold is significantly different in molding 
characteristics, establishing a preliminary molding area diagram 
will certainly be helpful to other locations where the mold may 
be used. 
more reproducible, and parts of more consistent dimensions would 

Either changes in mold design or 
1 

As a result the injection filolding process would be 

result. 
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D. 

From preliminam work already completed, it is apparent that mold 
shrinkage data (dimensions of part conpared to that of the mold) 
reported by commercial suppliers of molding materials are too 
general for our exacting requirements. 
usually very wide (e.g., 0.002-0.008 inch per inch) and are iden- 
tical for materials of significantly different chemical composi- 
tion. 
is no differentiation in shrinkage values reported for different 
formulations, degrees of lubrication, or type of injection mold- 
ing machine and die to be used. 

DETERMINE INJECTION MOLDING DIE SHFINKASE 
FOR MATERIALS OF AEC INTEREST 

The ranges given are 

Furthermore, within a family af molding materials, there 

More importantly, the reported shrinkage values do not separate 
the actual shrinkage (thermal contraction of sample from molding 
temperature to ambient) from the apparent shrinkage due to dis- 
tortion and warpage. In work already completed we have found 

8 
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that actual shrinkage is uniformly small (0.001-0.003 inch per 
inch) and relatively insensitive to normal changes in machine 
settings. However, distortion and warpage are very sensitive 
to machine settings, and the resulting degrees of strain in the 
injection molded part. 

We would determine the major factors affecting shrinkage and dis- 
tortion of both flat and contoured parts, Work already under way 
using ths E l a t  B t v i g  ah ip  d i e  weuld bo oempletedl t o  obtain the 
true shrinkage of all molding materials of current AEC interest. 
The same materials would then be molded on a side- and center- 
gated contoured type of die to evaluate the effects of distortion 
under each of these conditions. 

With each of these dies we would systematically evaluate the 
effects of each of the major molding variables: temperature, 
pressure, over-all cycle, and injection speed. After a set of 
samples was obtained under each set of conditions they would be 
measured immediately and after 1, 24, 72, 120 and 720 hours. 

By this means we would expect to obtain a more accurate measure 
of mold shrinkage and distortion than is now available. The step chip die would provide a measure of true mold shrinkage. 
The contoured die would give a measure of the combination effects 
of shrinkage plus distortion. 
tant in sizing dies to produce pieces to precision dimensions and 
in setting quality control limits. 

I 

Such information should be impor- 

E. 

We propose to evaluate new polymers of potential interest f o r  the 
AEC's injection molding applications. These include: various 
grades available within an established family of materials, com- 
mercially available but untried (for these applications) products, 
and entirely new and/or development polymers. 

EVALUATE NEW POLYMERS FOR AEC IN-TECTIOTU' MOLDING APPLICATIONS .A 

1. Additional Grades or Formulations 
within an Established Chemical TE 

Each family or chemical type of polymer usually includes several 
modifications or grades, containing xsre or less plasticizer, 
higher or lower molecular weight, and minor amounts of comonomers. 
For example: Lucite [polymethyl methacrylate) is available in a 
heat-resistant grade difficult to mold), a general-purpose grade, 
and a low heat-distortion grade (easy to mold). 

9 
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Thus, one must balance the requirements of the end use in terms of 
physical properties and heat resistance against the difficulty of 
fabrication. Not always will the general-purpose or soft-flow 
grades have the necessary strength and sufficiently high heat dis- 
tortion. Only by trial in molds and applications of the specific 
type of interest to the AEC can the proper material be selected. 

Even more important differences are found in the several versions 
of t h e  ~Cr~lonitrila-buEadiena-styrane ',ABS) high-impact materials 
available from at least three different producers. In the ABS 
materials toughness, surface glossg heat distortion, and molds- 
bility differ markedly with both the material composition and the 
source of supply. 

We propose to evaluate the various commercially available modifi- 
cations of materials of established or unique interest, to deter- 
mine which is optimum for AEC use. 

2 .  Other Chemical Types of Commercially Available Polymers .-- 

Depending upon the properties desired, and the environment to 
which the product will be exposed, the desired material must be 
selected from many different chemical kypes, each of which has 
some of the qualities desired. 
properties available in the final procuct must be weighed against 
application requirements and difficulty of fabrication. 

In every instance the balance of 

One o f  these newer polymers, Delrin (polyformaldehyde), has excel- 
lent physical properties but has unilsuaPly high and variable mold 
shrinkage, and is difficult t o  process because of p o o r  thermal 
stability. 
strength and rigidity with good clarity. However, polycarbonates 
are difficult to mold in dies with small gates, and are subject 
to stress cracking with many common solvents,' Nylon molding 
materials also have good physical properties but their toughness 
and elongation decreases markedly with the moisture content, 
making them less attractive for use in a dry environment. 

Polycarbonates, also relatively new, combine high 

cations. 
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3. New and/or Development Polymers 

One o r  more new types of polymeric molding material are intro- 
duced t o  the market each year, and s h o u l d  be tested to determine 
their potential for AEC use. Texin mzterials recently commer- 
cialized by Mobay Chemical Company are good examples of such new 
chemical types. The Texins are thermosetting thermoplastic poly- 
urethanes especially modified f o r  injecGion molding. 
materials can be inj@ot$en m0bded and extruded as thermoplastics, 
but  crosslink and become thermoset upon standing at room temper- 
ature. Texins are available in three degrees of rubberiness and 
may find widespread use when function rather than price is the 
more important factor. 

All three or" the above general categories of new" materials 
would be checked f o r  possible corrosion effects on the dies, 
thermal stability, and processability. This would preclude any 
possible damage to expensive injection molding machines or dies. 

By the program of work described, the AEC would be kept constantly 
abreast of the rapidly advancing technology of polymeric molding 
materials. Obviously unsuitable materials would be eliminated 
from consideration at an early stage.. 
replaced. The program should help zo Lnsure that the most suit- 
able material from all standpoints is used f o r  each application. 

These 

II 

, 

O-dtdated materials would be 

F. INVESTIGATE NEW INJECTION MOLEINS TECHXIQUES 

We would investigate new injection molding techniques which would 
advance the technology of injection molding, and extend the capa- 
bility of OUT facilities. Included would be study of injection 
molding of large, over-capacity parts (not now done), h o t  die 
injection molding, injection-compression molding, and injection 
molding of thermosetting materials. 

1 
1 

1. Injection Molding of Large Parts 

The average plastic injection molded article is seldom thicker 
than l/Q-inch. 
difficulty o f  cooling, and resulting production of voids and sink 
marks. 
thick, the capacity of most commercial lnjection molding machines 
will be exceeded. 

Thicker moldings are not made because of the 

Furthermore, if the piece is large (heavy) as well as 
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We believe that by use of controlled die cooling the problem o f .  
sink marks and voids can be eliminated. We propose t o  fit our 
die temperature controller with a cam device which will enable 
controlled cooling to be obtained. k!izh the screw injection 
type of machine available here plus ari wcessory shot cylinder 
(if necessary), a single shot capacity of up to five pounds (or 
higher) can be obtained. 

ThiD dQVC3LQpmQnt ,  if E 3 U C G C 3 ~ a f U 1 4  W Q d d  the Way t 0  $?2$62Qt&on 
molding fabrication of thick heavy parts now made by expensive 
machining methods. 

2. Hot Die Injection Molding 

.on molding is a means of producing pieces wi 
and inherently better physical properties. 
into a hot die on a practical cycle requires 

Hot die injecti 
reduced strain, 
injection-mold 
the die controllers be automated and programmed to c o n t r o l  b o t h  
the heating and cooling cycles. 

We propose to determine the practical xerits of hot die injec- 
tion molding and to develop the necessary control equipment, if 
wzrranted. 

th 
To 
that 

, 

3. Injection-Compression Molding 

An alternate method of producing less strained parts is by the 

material is injected into a partially open mold which is then 
closed, the gate sealed off, and the molding is finished as a 
compression molding in a positive pressure mold. This technique 
has advantages but requires some control of the die closing and 
die cooling sequences. 

We propose to evaluate the merits of injection-compression mold- 
ing in comparison with the hot die technique and to develop the 
process if justified. 

compression-injection" molding techniques. By this process the I ?  

The near-quantitative material transport obtained in the screw- 
type injection molding machine may make injection molding of 
thermosetting naterials practical. A step in this direction is 
already seen in the commercialization or' Texin thermosetting- 
thermplastic products. 

12 
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We propose to consider and test, if feasible, the injection 
molding of typical thermosetting materials such as phenolics, 
epoxies, and diallyl phthalate. 

G .  EFFECT OF FILLERS AND PLASIICIZE?S -7 
\ 

I-) 

1. Fillers 

Commercial injection molding naterials normally contain only 
small percentzges of pigments o r  fillers, which are added only 
for coloring and opacifying the p-oauct .  Large amounts (greater 
than 1%) of fillers are known ta downgrade the physical proper- 
ties of all rigid polymers. 
melt flow, detract from moldability, an2 sometimes reduce the 

Large axounts of fillers also reduce 

thermal stability. 

Despite the problems introdu3ed thereby,  it may, f o r  AEC use, be 
very desirable to incorporate into a ma-,eriai the highest per- 
centage of a specific filler that is compatible with satisfactory 
physical properties and moidabiiity. 

If requested t o  do so, we would i9vesslgate the effects of 
various concentrations of selected fillers t o  determine permis- 
sible levels of loading and effect OA phjrsizal properties and 
moldability. 

, 

I 

2. Plasticizers 

Highly plasticized polymers, suck as vrlnyls, are seldom processed 
by injection molding, because or' thercal instability and related 
processing problems. 
other highly plasticized matertal weye ceeced, these could con- 
ceivably be fabricated most econonicrlly by injection molding. 

If requested to do so, we would study the feasibility of injec- 
tion molding highly plasticized po?.y~ers We believe the screw- 
type injection molding machine is particularly adaptable for this 
work, if the extruder is fitted with a special llvinyl" type worm 
for plasticizing the polymer. 

However, if co~pl?x shapes of vinyl o r  

3. In,jection Molding of Rubbers 

Conventional rubbers (Texins exceptea) are seldom fabricated into 
shaped articles by injection nolding. Eowever, small-scale 
research already completed indicates that a Monsanto development 

P I O T l C E  

This information nha!l not be dinclosod outside tho Government o r  bo duplicated, used or disclosed in whole or in part for 
any purpose other than to evaluate tho proposal, providoa that if c cont:acI is awarded to th is  ofieror as a result of or in connec::on 
with the aubmission of ouch data,  the Government shall have the right to dupliccte, use or disclose this data  10 the extent pravided 
in the contract. This reptriction does no1 limit the Government's right to use information contained in such da ta  il i t  AS obtained 
from another source. 

1 2 b 2 0 4 b  0 MONSANTO RESEARCH CORPORATION 0 



rubber (DX-954) and a few commercial rubbers (ethylene/propylene 

method. The modified technique utilizes starve-feeding, low 
cylinder temperatures (to prevent toci early set-up), and a high 
die temperature (to complete cLring). 

If desired we would investigate and develop this technique, 
first on a small l2boratory mo;?ing machiae, then in the 20-oz .  
machine. Again the screw-%ype I n j e e Z i D i n  nslding mmhine whioh 
we are leasing should be partlcolarly adaptable for this type of' 
processing. 

T and SBR rubber) can be fabricated by a modified injection molding i 
1 
4 

I 
7 
J 

1 

H. PHYSICAL TESTING, CHEMICAL ANALYSIS, AND SPECIAL TESTS 

1. Physical Testing 

It is often advisable to directly c<3mpare the physical properties 
of' injection moldings of different polymeric materials. Pub- 
lished data are often repcrted in ranges too broad for critical 
analysis, such as is required to select optirrm materials for 
exacting AEC applications. Furthermore, because of orientation 
and other effects, properties of inJection moldings are highly 
dependent upon the molding conditions, size of the gate, and 
geometry of the part. 

.* 

Polycarbonates exemplify a material whose pFoperties are espe- 
cially sensitive to processing conditlocs. 

Accordingly we would, when authorized, prepare physical test 
specimens, as well as parts of classified geometry, for determi- 
nation of physical properties in comparison with other candidate 
materials for the same application. 

To carry out such measurements, there is installed at the Dayton 
Laboratory a temperature and humidity controlled physical testing 
laboratory, well equipped to measure tensile, flexural, compres- 
sive, heat distortion, low tercperature brittleness, melt flow, 
permanence, 2nd electrical properties. From the data obtained, 
polymer having best physical properties for any specific applica- 
tion could Se selected. As previously polnted out, in the final 
selzction other factors, including mol3aSility and resistance to 
t h e  environxent to be encountered in t h e  use of the material, 
rnust also be considered. 
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2 .  Chemical and Spec t rographic  Analysis  

Nolding material  manufac turers  seldom supply  t h e  d e t a i l e d  com- 
p o s i t i o n  of t h e i r  p r o d u c t s ,  Ai'chough t h e  base polymer i s  o f t e n  
( b u t  not always)  idenLi fZec ,  i . r ? ~ r ~ a c ~  a d d i t i v e s  ( p l a s t i c i z e r s ,  
l u b r i c s n t s ,  s t a b i l i z 2 r s ,  ant losldar i ;s ,  UV s c r e e n e r s ,  and s p e c i a l  
f i l l e r s )  are  cons idered  t o  be Grade s e c r e t s .  Ascordingly,  i t  
may be a d v i s a b l e  'co identLr'y cke compss i t ion  and a d d i t i v e s  
present i n  a cand ldace  polymer  for AdJ zpplicatlons, 

The Dayton Laboracory i s  we:l equipped t o  c a r r y  o u t  such a n a l -  
y s i s ,  i f  r e q u i r e d .  Complete f a c i l i k i e s  f o r  s p e c t r o g r a p h i c  and 
wet and d r y  chemical a n a l y s i s  a r e  i n s t e l l e d .  Inc luded  are 
ins t ruments  f o r  i n f r a r e d ,  u l t r a v i o l e t ,  Ramar, ,  emission,  mass, 
nuc lea r  magnetic resonance,  aiid e l e c t r o n  paramagne'cic resonance 
spec t roscope  and x - ray  d i f f r a c t i o n .  . F a c i l i t i e s  f o r  w e t  and d r y  
chemical a n a l y s i s  i n c l u d e  a m i c r o a n a i y t i z a l  l a b o r a t o r y .  

Add i t iona l ly ,  f o r  molecular  weignt ar?d a l s t r i b u t i o n ,  2 O  t r a n s i -  
t i o n ,  lo t r a n s i t i o n ,  c r y s t a l l i c l c y ,  phase morphology, and 
thermal s t a b i l i t y  s t u d i e s ,  we nave a well equipped Polymer 
Phys ica l  Chemistry and Physics  Le'ooratory .  
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Tnus, i f  reques ted  t o  do s o ,  Monsanto Research Corpora t ion  could 
corngletely i d e n t i f y  t h e  chemical c o z g o s i t i o n ,  molecular  weight 
and s t r u c t u r e ,  and t h e  composi t ion or' t h e  polymer and any add i -  
t i v e s  i t  may c o n t a i n .  

1 

3. Spec ia l  T e s t s  

Standard tests a r e  u s u a l l y  sul ' f ' ic ie i - t  t o  d e f i n e  t h e  u t i l i t y  of a 
rna te r ia l  f o r  a s p e c i f i c  a p p l i c a t i o n ,  However, some of t h e  A E C I s  
a p p l i c a t i o n s  are  unusual  and r e q u i r e  s p e c i a l  t es t s  t o  de te rmine  
t h e  s u i t a b i l i t y  of t h e  product  f o r  t h a  int3nded u s e .  

1 

Most of t h e  prev ious  t e s t s  o f  f i n i s h e d  p a r t s  were d u p l i c a t e s  of 
ASTN t e s t s  which were p r i m a r i l y  developed f o ?  c o n t r o l  t e s t s  on . .  zne raw m a t e r i a l s  themselves  asci had . I l t t l e  r e l a t i o n s h i p  w i t h  
t h e  end use  a p p l i c a t i o n .  7 

4 

More r e c e n t l y ,  tests have been cieve2cpee whizh are  more meaning- 
f u l  i n  judging  whether t h e  g iven  groduct Is s u i t a b l e  for a g iven  
a p p l i c a t i o n .  

-_. ..-..; x k z a t i o r :  Acl! not bo dioclosad outside tho Covornmon! or bo dupliccted. used 0: dicclosed in whole or in part Lo: 
a n y  po:po;c o:ho; thcn  :o ovc!ucte tho proposcl, provider? !hat i! G cont:ac: is cwarded to this ol'sror a s  a result 01 or in sonneclion 
with the sub~.ission of snch data, tho Govornmont sho!l h c v c  tho right to dupliccte, use or disclose this da ta  to the extent provlded 
in tho contract. This root;iction docs not limit the Government's right to uze infornation contained in such data  if it IS obtained 
fro= ano!hcr 3ourco. 
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These tests include: 

1 

7 
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Hot and 
s trains 
also be 
can be c 
perature 
a1 ternat 
noted in 

cold cycling tests t o  deternine 
lefc in a molded plastic part. 
used as an accelerated aging tes 
onducted by subjecting the parts 
, +32 to 45OF, then rapidly chan 
ing this cycle until some variat 
part8 molded under  v ~ ~ l o u s  Cond 

.,he residual 
These can 
t .  The t e s t  
to cold tem- 

ging to +150O~, 
ion can be 
I t f o n a .  

Broader texperature cycling facilities (-150 t o  +75OoF) 
are also available if needec. 

A quick test can be made to determine if a part is 
highly strained by heating at aboat l-1/2 times its 
ASTM heat distortion point for 15-30 ninutes, depending 
on the thickxss of the plastic part. A well molded 
plastic part will soften and a5:;:art uniformly, whereas ~ 

a highly strained part will distort into an odd-shaped 
piece. 

If a load is to be applied to the plastic during use, 
then a creep test is normally worth checking to make 
sure the p a A  does not distort or creep under the 
expected load. 

1. 

If a pa-t is to be subjected to a uniqlvle chemical 
and/or conditions t h a t  are no t  normally checked by the 
raw materials manufacturer, t h e  parts should be checked 
under the anticipated enviranment. 

The effect of the anticipated environment on the dimen- 
sional stability should be investigated. Excessive 
moisture, changes in temperature, ulcraviolet rays, 
etc., can have a detrimental effect o n  dimensional 
stability. Some materials such as Rylon polycarbonates 
are very hygyoscopic and may vary from dry (after 
nolding) to equilijrium by as nuch as 0.002" t o  .004" 
per inch dimensionally. 
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