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S O W E  EVALVATIOX AKD SHIELD DESIGN 

Members present: 

D r ,  Marshall 

P& 
oeck r . 

d24&&.& AQun- 

D r .  Isadore ;Jeschan 
D r .  Herbert D. Kerman 
Dr .  David S. Ca r ro l l  
D r .  Stephen H. F' deems 
D r .  John Tolan 
Dr.  C a r l  E. Nurnburger 
D r .  Marshall Brucer 

Brucer opened the  meeting with a 

4 

COLLECTION / cpw * +-/- 
BOX No 

FOLDER o w -  3 d O A - b  
discussion on the  d e s i r a b i l i t s  

and a v a i l a b i l i t y  of sources. 
ha l f - l i f e  and a spec i f ic  a c t i v i t y  of approximately 240 cur ies  per cubic c e n t h e t e r ,  
would be ava i lab le  f o r  a few persons within t h e  coming year.  
be a p o s s i b i l i t y  of t e n  sources per year ava i lab le  thereaf te r .  
ca lcu la t ions  on t h e  cross sec t ion  of europiuml52-1% by Dr. arucer  and others 
a t  the  Oak Ridge National Laboratory were reviewed and conpazed with ca lcu la t ions  
by D r .  Eastwood of Haraell, England. D r ,  arucer  reviened t h e  neutron capture 
and decay c h a r a c t e r i s t i c s  of europium while i n  the  reac tor  flux and pointed out 
t h a t  t he  ca lcu la t ions  did not agree v;ith observed 2ata. It nas pointed out t h a t  
l a s t e s t  ca lcu la t ions  show t h a t  t he  europium isotope has an approxinate h a l f - l i f e  
of 12.4 years.  
sources of europium i s  now at  a s t a n d s t i l l  pending fu r the r  s tudies .  Cesium 37 
with approximate spec i f io  a c t i v i t y  of 95 cu r i e s  per cubic c e n t h e t e r  m a s  rev iewd.  
D r .  Brucer pointed out t h a t  cesium is probably t h e  one isotope t h a t  eventually 
w i l l  bc r ead i ly  ava i lab le  i n  v6ry l a rge  qcan t i t i e s ,  due t o  f i s s i o n  products soon 
t o  be avai lable  from power and research reac tors .  
and a v a i l a b i l i t y  of each isotope, it was rocomTended t h a t  each univers i ty ' s  
proposed cont rac t  with t h e  Commission specify C060, E ~ 1 5 2 ~ ~ 5 4 ,  or C ~ l - 3 ~  vihichever 
is  avai lable .  
iinmediately on the  submission of formill appl icat ions f o r  sourccs. 

un i t .  
the  func t iona l  requirements of t h e  u n i t  which necessi ta tcd a 93 or  10 feet 
c e i l i n g  height. 
i n  the  cur ren t  design, one of which was t h a t  a ta5le l h i t e d  t h e  f i e l d  of no- 
tion t o  less than a fill 360 degrees, \;hereas, a cha i r  used during r o t a t i o n a l  
therapy mould not limit the  f i e l d  of movement. i d s o ,  it  nas pointed out  t h a t  
a s ing le  support for t he  un i t ,  such as t he  GE support, would not be s t a b l e  enough 
for r o t a t i o n a l  therapy. 
a movement t o  v i t h i n  fourteen inches of t he  f loor .  D r .  Iiurnburgcr questioned the 
necessi ty  f o r  t h e  m a x i m u m  motion and u t i l i z a t i o n  provided f o r  i n  the  design and 
it was pointc-d out t h a t  t he  present u n i t  is an exps r imnta l  un i t ,  thsrefore ,  
should be designed rJith maximum possible movements: and once the me l i i i na rv  

It w a s  estimated t h a t  cobalt60, with a f i v e  year 

There appears t o  
The ear ly  

""I Dr.  Brucer s t a t ed  t h a t  t h e  procurement and r ad ia t ion  of  

In summarizing the  d e s i r a b i l i t y  

Also, it was stated t h a t  t h e  Executive Cornnittee shocld decide 

The second item on the  agenda c-as the  design of t hc  experimental prototype 
Dr. Brucer opened the  discussion on the  design of  t he  u n i t  by reviec-ing 

Use, it was pointed out t h a t  c e r t a i n  l imi t ing  f ac to r s  existed 

The design of the  K. F, and John Barnes Company permits 

s tud ies  have been completed, 
operat ional  
engineering 

cha rac t e r i s t i c s .  
cos t  as possible  

it soulc' be a simple matter t o  omit some of th; 

i n  the  prototype uni t .  
It vas f e l t  des i rab le  t o  include 3s much of  t he  



The committcc discussed thc  dcs i rnb i l i t y  of  design p c r d t t i n g  top  versus 
s i d e  loading of sources. Thc K. F. and John Barncs Compmy engineers had 
exprcsscd d e f i n i t e  opinions AS t o  the  d c s i r a b i l i t y  of top loading v:hich would 
permit much b e t t e r  wsight d i s t r ibu t ion  over bearing surfsces;  D r .  Kerman 
ins i s tod  on dcsigning t h e  head f o r  C060, but  not f o r  Cs137, s o  as t o  provide 
f o r  a loccfing techniquc t h a t  could be accomplished i n  the f i e l d .  Following a 
de ta i l ed  discussion, t he  conni t tee  roqucstcd a dcsign t o  permit l o d i n g  a d  
unloading of sources by mcidical school personnel. 

The committee next s tudied thc design of the  shut te r  mchcnisn. It ws 
pointed out t h a t  thc  f i r s t  f i c t o r  i n  the  design of a shut tc r  mcchm-ism vas the 
total. time required i n  the  I1onl1 posit ion.  It ~ i l s  sgrccd t h a t  f o r  therapy ton 
minutes probably would be thc  rnrucimun t i a c ,  nhereas, f o r  physical mossuremcnt 
or  cxper in tn ta l  purposes the timc might occasionally reach ?s high as f o u r  or 
f i v e  hours. Also, it vas crgrced t h a t  one second opening and closing t h e  fo r  
shu t t c r  mechmism was adequate f o r  contemplated rescarch tochniqucs. 
then reviewed a number of designs f o r  a shu t t e r  mechanism using centrifugal fa rcc  
t o  operate thc  shut te rs .  It 
sxccpt t h s t  t he  mechanism i s  i a p r a c t i c s l  i n  bulk :nd  cos t ly  t o  naintain. 
committee considered gravi ty  nechuisms but it wzs pointed out t h a t  the pr inc ip le  
is impract ical  because of the  many o p e r a t i o n d  posi t ions of thc machinc. 

Thcre was 

agrocd t h a t  thc  dcsign pr inciples  w r o  good 
The 

There w a s  then discusscd a number of othcr designs by the  K .  F. and John 
Barnes Company such as the  nagnotic c lutch,  E30rg-lp!arncr overdrive, magnetic o i l s ,  
e tc .  Due t o  saf i ty  f ac to r s  m d  bulk, thasc  w r c  discarded as i c e f f i c i e n t  and 
impractical .  
forces  t o  a double r x k  u ld  pinion f o r  operating thc shut tc r  scchanism vzithout 
back lash.  
t h a t  loss of a i r  pressure would. a u t o x t i c a l l y  c lose tht- shut te r  mechanism. 
u t i l i z a t i o n  of simple rogulat ing pncuniltic valves v~ould prevent var iable  a i r  
pressure being a ser ious  p o b l m .  
as t o  s tar t  the  opening a o v c x n t  with ;I f a s t  notion but 7,ould be considerably 
slowed by springs as unit loves t o w r d s  the  open posit ion.  
othor ambers  of t h e  c o m i t t s c  pointed out t h a t  thc s ixp l i f i cd  pncunctic systcn 
BS cosple ta ly  renov8blc f o r  maintenance, t hc reb j  e l h i n c t i n g  m y  cxposure 
problexs. D r .  Bruccr 31SO nsritioned t h a t  t h c  fir. F. and  John Bmnss Co~pany had 
bcen using t h i s  sjrsten in nmy industric.1 i p p l i c a t i o w  and thz t  it had proved 
conpletely sa t i s f ac to ry .  Dr. T o l v l  suggx tcd  a sol inoid s y s t m  f o r  opcrzting 
ci sinilzr rack and pinion dcvice and G r .  Bruccr inforncd thc c o m i t t c e  thc t  such 
a sys tex  had becn discussed am? discarded by the  3 z n c s  Coapmy on the bnsis of 
cos t  and s i z e  of so l ino ids  required fo r  noving the source :.heel. 

A pneumatic tube sj.sti;m  as dcscribed kihich provitcs fo r  z l tc rnz t ing  

It was pointcd out t h c t  t h i s  dcsign had many good safc ty  fzctors  i n  
Also, 

The design of thc pnou-natic control  i s  such 

D r .  Xeschm and 

D r .  Brucer next opcncd thc  discussion on a var izblc  spc-rturc diaphragn 
designed as Q twelve-sided u n i t  giving a zcro t o  f i f t c c n  inch opening a t  the  
sk in  surface.  D r .  Ca r ro l l  discussed thc  s i zes  of v a r i e b h  cones, irregular, 
and rectangular  por ta l s .  It v a s  pointed out  t h a t  the  Barncs design does not 
provide f o r  i r r egu la r  or rectangular pat terns .  
t h i s  mechanism could bc uscd f o r  two functions.  
aperture and two as a x c h a n i s n  f o r  i n se r t ing  i r x g u l m  and rectangular por ta l s ,  
If thc var iab le  diaphragx i s  t o  be uscd 3s a var iab le  c i r c u l a  por ta l  then the  
xchanism would have t o  bc constructed of lead p lz tcs  f o u r  centimetcrs thick. 
If uscd as a supporting ncchvlisn it coKld be desirable  t o  f ab r i ca t e  the  aechanism 
of s t c c l  p l a t e s  tr;o c e n t i x t e r s  thick,  Dr. Nurnburgcr brought up s o m  questions 

D r .  Brucer pointed out t ha t  
One as a var izb le  c i rcu lar  

. 



regarding the c h a r a c t c r i s t i c s  o f  the prcscnt dcsign m d  i t s  r c l s t i onsh ip  t o  t h e  
bearing surfaces of t he  tnelve-picce uni t .  
t i o n  of t he  mechanism of such mtals 2s load, brass ,  s t c c l ,  tungston, e t c ,  D r .  
Brucer pointed out ,  3s an exmple  of thc  cos ts  of na t c r i a l s ,  t o  f ab r i ca t c  cs s m l l  
source uni t  of tungston, c a s t  about tr;o mi l l  tolerance,  ~ o u l d  cos t  approxinately 
$5,000 f o r  raw Inaterial alone; v;hercas, thc  na t c r in l s  for  3 sinilrrr u n i t  f s b r i c a t d  
of lead would probably c o s t  around $600. Discussion brought out t h a t  t hc  thickncss 
of t h e  shu t t e r  mechanism was not c r i t i c 3 3  and in l ine  v i t h  t h i s ,  D r .  Ikschan 
suggested t h a t  a medium 2 metal could be used. 
a higher transmitted penumbra. 

The coimittoc discusscd the  fabr ica-  

Hoxcver, t h i s  i n  turn  v*ould give 

D r .  Brucor out l incd s tud ie s  by the  Barnes Conpany t o  provide an autonatic 
wedge f i l t e r .  The c o r n i t t e e  discussed the n a y  problems of noving a doughnut 
wedge f i l t e r  i n t o  the  f i e l d  from any di rcc t ion ,  t o  maintain homogenous t i s s u e  
dosage under rap id ly  changing conditions.  
and under con t ro l  of t h e  "conputor", cnd nust bc fu l ly  autonatic t o  be sat isfactory.  
Dr,.Brucor s t a t e d  t h a t  it n igh t  be necessary t o  eliminate the  f i l t e r  as no satis- 
fac tory  con t ro l  had becn dovised as ye t ,  

The f i l t e r  nust novc i n  three d i r cc t ims  

Dr. Richardson out l ined  a prcccdure for  using t h e  Co60 l i g h t  localizer i n  
t he  de l inea t ion  of penumbra. 
discussed and Dr. Brucer s t a t ed  t h a t  a sizilar dcsign would bc usid on the  ccsiu?l- 
un i t ,  unless a nore des i r ab le  design i s  suggestcd. 

The design of thc cobal t  u n i t  l i g h t  l o c d i x r  ~j:ns 

Dr. Brucer reportcd on t a b i s  2esign problens, and thc  possible  u t i l i z a t i o n  
of a sec t iona l  t ab le  approxha tc ly  20 inchcs c i d s  and 9 f c c t  long, with a center  
sec t ion  c u t  t o  a narrov; v;idth t o  p e n i t  greator  ro t a t iona l  frcedom. 
preliminary discussions havc s o  fa bccn conplotcd on thc  t a b l c  design. 

Only 

The c o d t t c e  discussed the  most des i rab le  posi t ion f o r  t he  r e s t  posi t ion 
of  t he  machine. It mas shown t h a t  t he  con t ro l  mechmisn nus t  slnays re turn  to ,  
and start operating fro=, one given r c s t  posit ion.  
a r e s t  pos i t ion  d i r e c t l y  abovc the  t ab lc  roulc! si7Fli-f)- design of u n i t  and Frovide 
a s a f e t y  fac tor . ,  

Thc c o m i t t c e  s p e e d  t h c t  

During a discussion of ilutozutic and acchan icd  controls  of  the  mechine, 
Dra,&schan, T o l a ,  andu)sene pointed out thc  nced of 3 scrface body contact 
p l a t e  t o  operate a d c r o  s n i t c h  fo r  h n c d i a t e  stopping of the  u n i t  Ff it should 
come i n  contac t  with the  t a b l e  or pa t i en t  Fliils uidcr tredtncnt.  The c x m i t t b f  
unanimously requested such 3 safety dcvicc and. recomendcd Q s inp le  design f o r  
t he  uni t .  

Copies d i s t r ibu ted  t o  the  c n t i r e  Tc l s the rnw Evaluation Soard r i t h o u t  rcvicv; 
by the  c o m i t t e c .  C o m i t t e c  mernbers arc requosiid t o  Take any delstj-ons or 

. additions f c l t  necessary. Any such co r r i c t ions   ill be d i s t r ibu ted  by the  Oa!! 
Ridge Insti tute of  Nuc lez  Studies,  ikdicti l  Division. 



S U ' l U R Y  OF DISCUSSION OF CWCTERlSTICS OF FROTCXYPE UNIT 

SSD 

Vmiciblc Diaphragm 

Por t a l  S izes  

Fork Height 

Cei l ing  Height 

Table Height 

Light Localizer 

Wedge F i l t e r  

Loading Dcvicc ( f i e l d )  

Shut te r  Devicc Time 

Table S i z e  

Rest P o s i t  ion 

M a x .  Size  of Pa t i en t  Phantom 

Telescoping Cone 

13 7 co60 o r  EU 152 

(100, 80, 6 0 )  

c s  

(90, 70, 50)  

Us e Questionable 

12.5 x 12.5, 10 x 1 5 ,  10 x 10, 6 x 12, 4 x 6 

54" 5LU 

98' i f  Sossible  

36* mx., r e s t  30", xin. 2Ln 

Us e us c 

May be i r p r s c t i c a l  

NO Yes 

1 SCC.  1 see. 

9 fcLt length,  20 inch t . idcth 

Ccnter of t a b l e  

30 x 40 c,n. x 100 

Yes Quos t ion3blc  

9hf if possible 

Pflarshd.1 Bruccr, 
C ha i r  nm , 
Subcomit tee  No. 1 


