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Report on t h e  Invest igat ion of an 
Overexposure of an Individual t o  Ionizing Radiation 
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1, On 22 October 1959, t h e  Health Physics Office, U, S. Army Chemical 
Varfare Laboratories, received a telegram ( I n c l  1 )  from Lexington Signal 
Depot, t h a t  a f i l m  badge worn by SP4 Kenneth He K a r y ,  US 55 622 217, had 
been exposed t o  a dose of ionizing rad ia t ion  of 2,500'millirems. 
badge was worn by SP4 Kary during the period of 8 October through 14 October 
1959. 
La.boratory, U. S .  A r m y  Chemical. iv'arfare Laboratories, a s  a phys ic i s t  i n  
nuclear research a c t i v i t i e s ,  (see Inc l  2). 

This f i l m  

SP4 Kary is  employed a t  the Army Chemical Center i n  t h e  Radiological 

2. Radiological Laboratory i s  l icensed by the  U. S. Atomic Energy 
Commission f o r  the  use of flbyproduct materialt1 under License No. 19-1826-U(61), 
and f o r  the  use of "spec ia l  nuclear materidlll under Licenses SNM-9, and C-3654 
as  amended. 

3. Upon r ece ip t  of t h e  no t i f i ca t ion  of overexposure, t he  Health physics 
Office had SP4 K a r y  r e l ieved  of a l l  du t i e s  involving the  use of ionizing 
radiat ion.  I n  addition, SP4 K a r y  was placed under the  care of a physician 
a t  t he  Amy Chemical Center Dispensary i n  accordance with TB Med-62, AFM 160-10. 
Under the  provisions of t h i s  bu l l e t in ,  when a rad ia t ion  measuring device worn 
by an indiv idua l  i nd ica t e s  a radiat ion overexposure, the individual  i s  re- 
moved from his occupation and placed under t h e  care  of a physician who w i l l  
take a h i s t o r y  and complete blood counts on each of three days following the 
overexposure, and a t  weekly in t e rva l s  f o r  th ree  weeks. A s  was anticipated,  
SP4 Kary did not  show any somatic e f f e c t s  of r a d i a t i o n  exposure, 

I 

(see Incl 3) . 
4. Upon inves t iga t ion  by the Health Physics Office, t h e  following data  

on the  overexposure were compiled: 

a. On 8 October 1959 SP Kary was involved in unpacking thir ty-four  

188) (34) sulfur e l l e t s ,  and f i f t y  ( 5  'd ) 
( ~ 3 2 ( n  p) P3 8 ) and Au197(n gamma)Au 

Id  f o i l s  which had been i r r a d i a t e d  
a t  Diamond Ordnance Fuze Laboratory. 

The shipment was monitored by the  Health Physics Office (see I n c l  4) a t  the  
time of rece ip t .  
meter a t  the  surface of t h e  package did not  exceed 20 mr/hr. I n  addition, the  
unpacking operations were monitored by a Health Physics surveyor.(see Inc l  5 ) .  
The maximum beta-gamma dose rate was a t  t he  surface of the material and did 
not  exceed 25 mr/hr. No airborne 
or  removable radioact ive contamination was detected during the  monitoring of 
t he  unpacking operations which had a duration of approximately two ( 2 )  hours. 

The maximum beta-gamma dose rate measured with a G-M survey 

(No correct ion was made f o r  be ta  response.) 
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b. From 9 October through 14 October 1959, SP4 K a r y  spent  approxi- 
mately f i f t e e n  (1s) hours counting t h e  samples l i s t e d  in Para ha above, and 
twenty-five (25) o ther  sulfur samples t o  determine t h e i r  a c t i v i t y .  
October 1959, t h e  Hei l th  Physics Office performed a rou t ine  r ad ia t ion  survey 
of t h e  labora tory  where SP4 Kary was working.(see I n c l  6). 
corrected beta-gamma dose rate detected i n  t h e  laboratory was 2 mr/hr. 
a i rborne nor removable r a d i o a c t i v i t y  was detected during the survey. 

On 12 

The maximiun un- 
Neither 

C. Another ind iv idua l  who was involved i n  t h e  same operations f o r  
approximately t h e  same period of time a s  SPb Kary received a r ad ia t ion  dose 
of seven (7 )  mill irems during 8 October through a October 1959. 

d. From t h e  counting da ta  taken during these  operations,  it was 
ca lcu la ted  t h a t  t he  following amounts of a c t i v i t y  were present  i n  a l l  t h e  
samples on 9 October 1959: 

Radioisotope P32 Au 198 
Act iv i ty  per  sample 2.3 t o  1.8~lO’~uc 16.2 t o  MO-liuc 
Total  a c t i v i t y  26.3 uc 100.5 uc 

e . .  On 22 October 1959, the Health Physics Office attempted t o  re- 

It was impossible t o  
cons t ruc t  t h e  counting operat ion i n  order t o  determine the  r ad ia t ion  dose rate 
on 9 October 1959 t o  which SPb K a r y  had been exposed. 
determine from t h e  da t a  i:hich samples had been in which loca t ions  i n  respect  
t o  SP4 Kary’s pos i t ion .  Therefore, it was assumed that t h e  samples with the  
h ighes t  a c t i v i t y  were t h e  nearest  t o  him. Corrected beta-gamma dose reading 
of t h e  gold and sulfur samples both separa te ly  and together  were taken with a 
G-14 survey meter and an ion iza t ion  chamber. After  making t h e  appropriate  
cor rec t ions  for decay, it was estimated t h a t  t h e  m a x i m u m  r ad ia t ion  dose rate 
t o  which SP4 K a r y  could have been exposed was 5 mrem/hr. 

f ,  Another r ad ia t ion  survey of t he  labora tory  and t h e  a rea  i n  which 
SP4 Kary had been working was made on 22 October 1959.(see I n c l  7) .  
sults of t h i s  survey were p r a c t i c a l l y  t h e  same as those from t h e  survey of 
1 2  October 1959. A c a r e f u l  examination of  a l l  the  material present  i n  t h e  
labora tory  from 8 October through 14 October 1959 w a s  made. 
of r a d i o a c t i v i t y  which might have conceivably caused t h e  overexposure was a 
Sr90 c a l i b r a t i o n  source which gave a m a x i m u m  beta-gamma dose of 15 mrem/hr 
a t  a d is tance  of one (1) f o o t  and had t h e  h ighes t  associatedcbse rate of any 
mater ia l  i n  the  laboratory.  The source w a s  s tored  i n  a wooden cabinet  about 
seven ( 7 )  feet  above the  f l o o r  and about twelve (12)  fee t  from where SP4 Kary 
was  working. The maximum radia t ion  l e v e l  a t  t h e  surface of t h e  cabinet was 
1.5’ mr/hr. 
t h e  counting bench anytime while he was working and d id  not  be l ieve  that it 
could have contr ibuted t o  h i s  exposure. The source w a s  noted as being i.n t h e  
cabinet  during the  rout ine  rad ia t ion  survey of 1 2  October 1959. (see Inc l  6 ) .  

The re- 

The only source 

SP4 Kary seemed reasonably c e r t a i n  t h a t  t h i s  source w a s  not on 

g. Upon questioning SP4 Kary about h i s  a c t i v i t i e s  during 8 October 
through 4 October 1959, he  repeatedly s t a t e d  t h a t  he had no t  worked on any 
o ther  r ad ia t ion  project.. Th i s  statement w a s  subs tan t ia ted  by h i s  immediate 
supervisor.  A signed statement by SPL, Kary on h i s  ac t ions  during the  period 

2 
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was obtained ( I n c l  8) ,  and a signed statement of subs tan t ia t ion  was obtained 
from h i s  supervisor ( I n c l  9 ) .  

h. SP4 Iiary d i d  not  wear penc i l  dosimeters o r  any other  type of 
dosimetric device during t h e  period i n  question other  than h i s  film badge. 
Therefore, no o ther  dosimetric da t a  are ava i lab le  on t h e  overexposure. 

5. The overexposed f i l m  packet was forwarded t o  t h i s  office along 
with an evaluat ion of t h e  f i l m  ( I n c l  10) as requested by telephone. 
t h e  telephone conversation with the  individual  a t  Lexington who developed 
the  f i lm,  t h i s  ind iv idua l  s t a t e d  t h a t  t h e  photon energy involved was about 
220 Kev. I n  addi t ion,  he s t a t e d  t h a t  he suspected possible  chemical damage 
t o  t h e  f i l m  during processing, but  coii1.d not  be c e r t a i n  of t h i s .  

During 

6. Upon inspect ion of t h e  film using a densitometer, t h e  darkening 
a t t r i b u t e d  t o  t h e  gamma dose does not  appear t o  be uniform, but  i s  random 
and splotchy with 110 p a r t i c u l a r  r e l a t i o n  t o  t h e  loca t ion  of t h e  gamma f i l t e r s .  
It i s  bel ieved by t h i s  o f f i c e  t h a t  t h i s  darkening may be t h e  result of 
chemical damage. Also t h e  photon energy of 220 Kev does not  correspond t o  
tie gamma or bremsstahlung rad ia t ion  which could be expected from t h e  radio- 
;-sotopes and mater ia l s  present  i n  the  area. The be ta  exposure appeased t o  
be v a l i d  with a sharply defined iaage of t h e  be t a  window. 
obtaLned f o r  inspect ion upon request from Lexington Signal  Depot, t o  which 
it has been returned. 

This film may be 

7. The p o s s i b i l i t y  of  t h e  badge being exposed a t  c lose  range t o  a 
source of r ad ia t ion  while SP4 Kary was not wearing it, w a s  a l s o  invest igated.  
This type of prank has been responsible f o r  the overexposure of film badges 
i n  t h e  past .  
t he  invest igat ion.  

Evidence t o  support t h i s  p o s s i b i l i t y  was not obtained during 

8. SPb K a r y  has received t h e  following exposure during t h e  time he has 
been employed by nadiological  Laboratory: 

From 1 2  March 1958 t o  11 Ikrch 1959 - 0 mrem 
From 1 2  i3erch 1P59 to 11 September 1959 - 16 mrem 
From 1 2  September 1959 t o  10 November 1959 - 2,507 mrem 
Tota l  (from 1 2  i4ar 58 t o  10 IJov 5 9 )  - 2,523 m r e m  

SP Jiary had no occupational rad ia t ion  exposure p r i o r  t o  employnent a t  
ila k i  ologica l  Laboratoly. 

9. From t h e  above information, t h i s  o f f i c e  be l ieves  t h e  exposure is  ' 
not  va l id ;  bu t  t h a t  e i t h e r  t h e  f i l m  packet was damaged during processing 
o r  was purposely exposed t o  some unknown source of rad ia t ion  a s  a prank, 
However, because t h e  v a l i d i t y  of t h e  expomire cannot be disproved, t h e  
overexposure w i l l  be considered val id .  
r e tu rn  t o  r ad io log ica l  operations u n t i l  he has  been cleared by the  Dispensary 
o r  i n  nine weeks from t h e  date  of h i s  exposureo 

SP4 Kary w i l l  no t  be permitted t o  
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10. The cor rec t ive  act ion t o  be taken w i l l  be t o  check personnel 
working with i r r a d i a t e d  samples t o  insure  t h a t  they are wearing penci l  
dosimeters during a l l  f u t u r e  operations of t h i s  nature. The immediate 
supervisor has  been informed t o  i n s t r u c t  h i s  personnel t h a t  p e n c i l  dosi- 
n e t e r s  w i l l  be worn during d l  f u t w e  handling of irradiated materiala 

10 Incl 
1. 
2. 
3. 
4. 
5. 
6.  
7. 
0. 
9. 

10. 

Telegram (6 cys) 
Test Program (6 cys)  
Blood Rpt ( 6 )  ( 6  cys) 
Diamond Ord Fuze Lab Apt (6 cys) 
Surveyor's Rpt (6 cys) 
B p t  of Rad Survey (6 cys) 
3 p t  of 3ad Survey (6 cys) 
Indiv Statement (6 cys) 
Supervisor 1 s Statement (6 cys) 
L t r  fm Lex S i g  Dep, 23 Oct 59 ( 6  cys) 

Ass't Chief, Health Physics Office 
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Receipt and l!a:idling of - S and Au L:amples f r o m  t he  Field 

It i s  ant ic ipated t h a t ' t h e  su l fu r  nnd'gold samples w i l l  be sent  t o  
ACC f o r  counting. The following procedures will be followedt 

Gold; The p l d  w i l l  be received i n  l u c i t e  boxee ready f o r  counting. 
T k e s e m a ,  1/2" diemeter and 18 m i l  thick,  mlnt 
i n  t h e  f i e l d  and ~ ~ 1 9 8  produced (Aul97 (n, &- ) A d f ) .  This isotope has a 
ha l f - l i f e  of 2.70 days and d e c ~ y s  with t h e  emission o f  a beta p a r t i c l e  and 
a gemma in cascade. 
There ahould be no 8me;lrable contamination. These  samples W i l l  be t a k a  
ta Room LA, Area 11, for  counting on t h e  s c i n t i l l a t i o n  sss@¶nblles there. 
The samples w i l l  be kept i n  luc i te  boxes when not being counted. 
f o i l s  will be handled by tweezers only; l a b  coat8 Will be worn. 

ld, have been i r r ad ia t ed  

- 
T h e  a c t i v i t y  should be about 20 m/hr on arrival. 

The gold 

S u l f u r :  
aPPm==TY 
i r r ad ia t ed  i n  

The s u l f u r  w i l l  be received i n  t h e  form of  molded pellet8 
1 4 2 "  diameter nd 3/8" +.hick. These pellets have been 
the  f i e l d  and Pg formed. If t h e  counting r a t e  I s  sufficiently 

high they w i l l  be t ransferred to  Room lA for  counting. 
i s  too low t he  bulk of t h e  inert S32 w i l l  have t o  be reduced. 
e i t h e r  be done by ourining away t h e  SJ2 o r  chemically comb5nlng It. 
two methods are  now being studied (as  covered by Health Physics TP 170) and 
I t  has not been decided which would be more feasible .  

If t h e  counting r a t e  
T h i s  w i l l  

These 

The burning method i a  simply a matter of placing the ellet  I n  an 
aluminum veighlng c q ,  i gn i t i ng  it, and burning away tho  S 5 and leaving I. 

t h e  Ps i n  t h e  cup ready t o  be counted. T h i s  would have to be perfonned 
in a furno hood with care s ince  it 8eems an amount of the a c t i v e  phosphorus 
w i l l  escape. O u r  r esu l t s  a r e  not reproducible wi th  t he  accuracy desired. 
If this method is used, l a b  coats and rubber glove8 Will be worn by part-  
i c ipa t ing  personnel. 
Area U. 

The work w i l l  be confined to t h e  fume hoods in Lab 8, 

The a l t e r n a t e  method, i.e., the  chemical combination of t h e  S32, ha8 not 
It i s  thought t h a t  the s u l f u r  pellet yet been proven of value f o r  

could be dissolved i n  carb n disulf ide,  Car and the  so lu t ion  filtered. 
f i l t r a t e  containing t h e  Pg w i l l  be allowed t o  evaporate. The residue wi l l  
be counted. A study of t h i s  work is presently p ropeas ing  under t h e  amend- 
ment of Health Physics TP 170. 
with personnel wearing l a b  coats snd rubber glOVe8. 

work. 
The 

This will be done in a fume hood i n  Lab 8, 

These  t r ea t ed  p e l l e t s  w i l l  then be t ransferred to Room 1A fo r  counting. 
The ant ic ipa ted  counting r a t e  on t h e  su l fur  is 10,000 to  20,000 c/m/sctmple 
a t  t h e  t i m e  reoeived. 

4-12-10-007-02 
h e r :  David L. RLgotti 

aeaponsible Supervisor: Ilavid L. Rigot t i  
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H~ K a r y ,  Kenneth Film Bad@ No. MIL* 
*(delete one) 

Station: Army Chemical Center, Maryland. Date . \ ' 9 . ( : ~ 4  * 1 9 q  

Monocytee 5 Eoelnophie / Baeonphlle / 
Ret I culocyt e e 

* (rrm DATA (If indicated) 

REMARgs:, n /-. P 
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mv* 
+(delete one) 

name K-9 Kenneth Film Badge N O H  MIL* 
- 3  

Station: Army Chemical Center, k r y l & .  Date 19 

mc 5 ,  f 3 WBC “7, 4 0 0 EB 1 j-, 5. r-, 
v 

DIFFERENTIAL: Neutrophils 6 / Lymphocytes 5 ‘7. 

Monocytes I Eosinophis Basonphils 

Ret 1 culoc y t  es I 
OTHER DATA (If indicated) 

.- I 
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RADIOLOGICAL. BLOOD' REPORT 

Nsme Karl, 'enneth ___ Film Badge No. MIL* 
*(delete one) 

Station: Army Chemical Center,  Maryland. Date 3 h ~ y , J ?  19 

DIFFERENTIAL: Neutrophils - 9 I Lymphocytes ' 1  1 

Ret 1 culocytes 

OTHER DATA (If indicated) ___ -. 

. -- _- 

~- -_- REMARKS: 

A R M Y  . A CYL C .  MD A Cml C 6-20 (16 Jun 50)  
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;recia$ NO. 5 

R A D I O L Q G I W  BLOOD REPORT 

Film Badge No. MIL* ___- Kary , Kenneth 
*(delete on ) Nme--__---- 

Station: Arw Chemical Center, Maryland. Date cji 2 s/ 

Monocyte8 Ll Eoslnophis a Baeonphils 

REMARKS: 

ARMY . A C Y L  C .  M D  A Cml C 6-20 (16 J u ~  50)  
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RADIOLOGICAL .BLOOD *REPORT 

Xlcxx * 
Film Badge No. MIL* 

*(delete one) 

I '  ' -  

Neme Kary, Kenneth 

Station: Army Chemical Center, Maryland. Date ) Q / l C  J 19 5-7 

- __._ ~ 
- - -- - _ _  

RBc , ' f  1 7 5- WBC j ,  5 r r a  I 4 . 5  '-3 9 7 )  

Lymphocytes 5-0 - DIFFERENTIAL,: Neutrophlls L ]  7 
Monocyte e --I- 
Reticulocytes 

OTITER DATA (If indicated) 

E o s inop h i 8 Basonphils 

.__ 

______ 

- 

- - -___^_-__ --___- 
REMARKS : 

A Cml C 6-20 (16 ,Juri 5 0 )  A R M Y  A C Y L  C *tD 
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1. 

2. 

3. 

4. 

5 .  

) 
H.P. Number 9% ( .  ) '!I <. 

. DIST: Orig t o  Health Physics 
1 1 cc t o  Transferm 

1 cc t o  Receiver 

REPORT OF RECEIPT OR TRANSFER OF RADIOACTIVE MATERIAL 
AT ARMY CBEMICAL cmm, !+aRnAm 

8 d7- - .  
c <;* n 

I 
The following radiooctive mater ia l  was [received on 

Isotope: A& 
0 t ransfer red  (day month year) 

3 1  
I I No. of PeCkageS: I 

U n i t s  per Package: 
I 

(Shipper 's  or Transferor 'e  Name and Address) 

/ q g  

, 
\ t * 1 
(element, mass no.) 

Frm: D I A - * I I  '3 fJ , *  < , I '  I ( < * . e  7 , - / /J r 

Via : 
Carrier  I s  Receipt No. 
B i l l  of Iading No. ( c a r r i e r  ) 

I Max. m/hr a t  Peckage Surface: 20 Meter Used: 0~;c-d W X - 5  

I PRCYTECI' YOURSELF FROM EXCESS RADIATION, I m I o l r l ,  OR IIR=EsTIOlV 
Monitor w i l l  open package, note whether contents a r e  In t ac t  or damaged. 
I f  damaged, r e s e a l  a t  once, hold i n  sa fe  place,  n o t i f y  C h f ,  Health Physics. 
I f  i n t a c t ,  monitor inner container.  
&/hr a t  Inner Container Surface: 30 . Meter Used: 'BECSbWi(3 b44 I) < 

Monitored by : 

I Compound: /1 I,{, -'A+. 81 

(Chem. name or f 

Total  Quantity:-? 0. mil l icur ies .  Container(8) Returnable? d o  
Shipper 's  Measurement D y e s  

of - ibd ia  ti on : a t  on 
(Rate) (Distance) 

Requisition No. Requested by: 
Other Reference Nos. For use i n  HP Test  Program N o .  I' 7 b 

Receipts for above mater ia l :  

f I  / I  - 
m o . / r v t C  a t  Bldg 7 , ,  by I ' 1  :>- J ,  1 I ' / #  , L < /  AJ 

t 

a .  IKITIAL RECEIPT: 

( s i gna t u r  e,  Organ t& a t i on ) (Quant i t y  ) 

b.  TRAIW'EEI: (RECEIVERS W I L L  NOTE SECTION 2 ABOVE AND ASSUME RESPOFISIBIUTY 
FOR COMPLIANCE WITH SEC. 2.24 I N  HEAI;TH PHYSICS SOP) 

N 0. l m c  t o  ~ i d g .  _ _  7/6 - . 
(Quan t i ty r  Room / z  Received by 

(Signature,  Organization) 
c .  STORAGE: 

a t  Bldg 3013 u n t i l  
(Quantity) (Date, If inde f in i t e ,  so  s t a t e r - - -  

r \ m c  6-38 
?ev 11 May 59 

U S E  REVERSE S I D E  ' 
FOR ADDITIONAL REMARKS 

W n s ti i 11 p t o n N a t i o 11 a I Reco rd Ce 11 t er 
OTTce of the Army Surgeon General 
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Laboratory 1~ , Bldg was surveyed on the above date 
by a Health Physics monitoring team. The rcsults of t h i s  survey are as follows: 

'Sone 

VIOLATIONS OF HEALTH FHYSIZS F:9ISEDUI1Ej I 
"one 

Any discrepancies  should be remedied as soon as poss ib le ,  
made by the  Survey Sec t ion  of the Health Physics Office. 

A recheck W i l l  be 

!- 

w IT. C)CtL  
Chief, Survey Section 
Health Physics Office 
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S X i ! 2 E E X E ~  
To t h e  best, of nry knowledee, this r epor t  covers my 8ctivlties during 

t.he period of 8 October through 14 October 1959. 

I 

I counted th i r ty- four  (9) sulfur pellets t h a t  had received a neutron 
I r r ad ia t ion  funning phosphorous-32. 
i n  value from approximately 2.0x102 cm t o  approximate- i.%ioX Cm. 
This included t e n  (10) samples whose a c t i v i t y  ranged from 1.0~105 - 1.3~10~ CPPL 
The c l o s s s t  t h a t  I c a m  t o  t h e s e  samples was about six (6) inches. W n g  
the period i n  question, I spent from 12 - 15 hours counting these saqiles. 

I s p e n t  approximately two (2) hours unpacking f i f t y  ( 5 0 )  gold and 
twenty-five (25) sulfur samples. 
ranged from background t o  3.5~105 CPX. 
from background t o  approximately 9.0~10~ CPM. 

The a c t i v i t y  of these pel1 ts ranged 

The a c t i v i t y  of the sulfur i n  this came 
The a c t i v i t y  of the gold ranged 

I n  both cases  Health Physics personnel monitored the  samples i n  
question, I d id  not wear pocket chambers a t  any t i m e  during this perlod. 

I cannot remember coming contact  with any other  source of radiat ion 
during t h i s  period. 

I n  my opinion t h e  exposure reported wa3 no t  a va l id  exposure t o  me. 

KEXNETH H. KARX 
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To concur with the statements made by S$+ Kary i n  the attached 
s t a t e m n t ,  To the best of my knowledge they are correc t  and complete. 

I know of no socrce of rad ia t ion  with whtch Sp4 Kary was working 
which could have accumulated the reported elcposure i n  t h e  period of 
time involved. I 

JCfh W, KINCH 
Ch, Radiation Measuremnts Section 
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ADDRESS ALL COMMUNICATIONS 

COMM AN DING OFF ICE R 

L E X i N G T m  SIGNAL DEPOT 

IN R F R V  REFER TO: 
SIGDL-600 

SJUBTECT: Processed Film 

L E X I N G T O N ,  KENTUCKY 

TO : C h k f  iIerJ3tIi F4iysics Officer 
Directorate of Technical Services 
U, S, h q y  Chemical \larfnre Laboratories 
Arqy  Chemical Center, I.i,uyland 
ATTN: llr, Edward F, Villiams Jr. 

1. F i l m  nurzber oFIX)& is hc losed  as requested by Yl. Williams 
in telephom conversation, 22 0ct.ober 1959 Kith N r a  R. C,Layson, this 
depot. 

2, The film ba@e ,?parently was exposed t o  beta and high energy 
pmna radistion. 
open window a n a  is Z o o 0  rnillir~~rs. 
the remainder o f  the filn is 500 ~iJ3.irms. 

The beta dosage as indica7ted by the darlccning in the 
Tho gamma dosage as ind ica led  by 

3. F i l m  rnunber 0rlX)sO worn by David M. Kilmlnr;t.er indicated no 
Fi lm ramher o m 8 7  vorn by Norris Smith b d i c a t e d  s l i g h t  
,911 areas; however, tlli- darkening is not, v i c i b l e  to the 

darkening. 
darkening 
Pjre 

I h l C l  
I In j c r ,  Si$ 
C y  Depot, Iia.int, Div 

Processed I i l m  p a c h t  
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