


NO. 2, SM4U SOURCE D E S I G N  

June 12, 1954 

Members Present: D r ,  Henry Jaffe - Universi ty  of Southern Cal i forn ia  
D r .  James F. Kelly, Jr. - Crieghton Universi ty  
Mr. John H, Tolan = Ehory Universi ty  

(Representing D r .  H. Stephen Weens) 
Dr. Marshall Brucer = ORIAlS Eledical Div is ion  
Mr. J. Howard Harmon - ORINS Medical Divis ion 

Members Absent: D r .  John A. Isherwood - Baylor Univers i ty  Graduate School 
D r .  Harold W. Lewis - Duke Univers i ty  

CURRENT STATUS OF HECTOCURIE MCHINS : 

The Subcommittee reviewed the  cu r ran t  s t a t u s  of t h e  hectocurie  te le therapy  
u n i t s  and was informed t h a t  t h e  des ign  recommended by t h e  Teletherapy Zvaluation 
Board is now on a production basis .  The Subcommittee was also informed t h a t  the 
Picker X-ray Corporation has a des ign  under construct ion,  and t h a t  t h e  Westing- 
house Company is consider ing the des ign  problems o f  t he  hec tocur ie  un i t .  

D r .  Brucer s t a t e d  that he had been informed t h a t  t h e  United S t a t e s  Atomic 
Energy Commission had approved-research  g ran t s  f o r  f o u r  TEE member u n i v e r s i t i e s .  

low s p e c i f i c  a c t i v i t y  coba l t  60 f o r  t e l e the rapy  sources. 
being published as a qua r t e r ly  repor t .  

The Subcommittee reviewed b r i e f l y  the curren t  a v a i l a b i l i t y  of high and - This m a t e r i a l  is now 

The curren t  quoted sales pr ices  of hec tocur ie  units were compared t o  the  
cons t ruc t ion  cos t  of  units being b u i l t  by in i iv idu4 .s .  

RELATIONSHIPS OF FACTgRS INvoLvm I N  THE DESIGN OF Lclw CuilIAGE UNITS : 

The Subcommittee d iscussed  the  increas ing  i n t e r e s t  i n  very low curiage 
u n i t s  i n  5 t o  300 c u r i e  range. 
r e l a t i o n s h i p s  of f a c t o r s  involved i n  the  cons t ruc t ion  of  low curiage units. 
This c h a r t  is not  ready f o r  pub l i ca t ion  but w i l l  be presented a t  a j o i n t  meeting 
t o  be held i n  Rockford, I l l i n o i s  on July 22. 

A p r e l h i n a r y  cha r t  was shown t o  give the  

D E S I G N  CRITERIA FOR LOW CURIAGE UNITS : 

The Chairman reviewed t h e  p o s s i b i l i t y  of using mul t ip l e  sources in opposing 
Two opposing units may be supported i n  oppos i te  pos i t ions  on a "C" pos i t ions .  

frame, o r  mul t ip l e  u n i t s  may be suspended on r i n g  supports.  
supports may, o r  may not,  be designed f o r  r o t a t i o n a l  therapy. 

The rlC1t and r i n g  

The Subcommittee reviewed t h e  stanc'ard capsule,  which was designed f o r  

The nscessj.ty f o r  a 
sources i n  tha  hec tocur i e  range. 
designed for sources i n  t h e  c u r i e  ant! nultictcl.ie ranges. 
m d i f i e d  des ign  f o r  vel-y l o w  curiage units was emphasized when the  standard 
source capsule was scaled onto the  d i a w t e r  of  the sh ie ld ing  required f o r  very 
low c w i a g e  units . 

It was agreed t h a t  another cepsule should be 

._ 
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The Subcommittee a g x e d  that the  design c r i t e r i a  f o r  curia and m u l t i -  

A s e l e c t i o n  was made of  
c u r i e  units should follow, i n  general ,  t he  c r i t e r i a  es tab l i shed  f o r  the  hecto- 
c u r i e  unit ,  w i t h  the  a d d i t i o n  of a l i g h t  l o c a l i z e r .  
t h e  ranges t o  be emphasized t o  manufacturers. 

COST OF COSALT 60 FOR TELETHERAPY SOURCES: 

D r .  BMlcer discussed the  c o s t  o f  coba l t  60 f o r  hectocurie  and k i l o c u r i e  
t e l e t h e r a p y  units, and b r i e f l y  reviewed t h e  c o s t  ana lys i s  which was included i n  
the  minutes of t h e  meeting of the Third Industrial Conference on Teletherapy. 
The minutes of this meeting have been previous ly  s e n t  to  a l l  T B  members. 

R E O M E I l D A T I O ~  FOR FUTURE PROGRAM OF SUBCOMMITTEE NO. 2: 

On a motion by Dr. Jaffe, seconded by Dr. Kelly, the Subcommittee re- 
commended the building of three p i l o t  models i n  t h e  range of  10, 40, ard 150 
cu r i e s ;  the init ial  e f f o r t  t o  be an engineer ing s tudy t o  determine t h a t  t he  
machines w i l l  not  exceed an estimated p r i c e  i n  the  range of p r a c t i c a b i l i t y .  
was agreed t h a t  o the r  isotope sources should be included in t he  study. 
cesium 137 is  s t i l l  a few years o f f ,  europium 152-154 will ba emphasized. 

It 
Sicce 

-- 
J /-J. Howard Harmon 

Executive S e c r e t a r y  
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Lon Curinge Source Design 

i!Ie m b e  r s present:  
Dr, Paul Riemenschneider - Universi ty  of Syracuse 
D r .  C . C, 6icClure - Vanderbi l t  un ive r s i ty  
Mr, John Tolan - Emoyy Universi ty  
D r ,  J, F, Kelly, Jr. - Crelghton Universi ty  
D r .  Liarshall Brucer - OiiINS Eiedical Divis ion 

Nmbers absent :  
D r .  Henry Jaffe - Universi ty  of Southern Ca l i fo rn ia  
D r .  Robert Eeeves - Duke Universi ty  

Present  a t  the  i n v i t a t i o n  of the Subcommittee: 
D r .  F r m k  E. Hoecker - Universi ty  of Kansas 
7 ~ .  I. Iieschan - Universi ty  of Arkansas 
Pr* Cerl E,  Nurnberger - L'nivers i ty  of Tennessee 
D r .  James E. Lofstron! - n a p e  Universi ty  
D r .  Frank !:organ - Emory Universi ty  
D r .  Geoi-ge Cooper - Universi ty  of Vi rg in ia  
D r .  G i l b e r t  F l e t c h e r  - 11. 2. kndersor, Hospi te l  
I!?, Nornan Sirnon - ; i t .  Sins i  l iospi ta l  
Dr. Robert P. Ball - Oak I2idge Gonsultant 
Fr. L. J. Bul l ie t  - % * a  F, and John Sarries Company 
Lir. E d 1  Galvanoni - Yl, F. esd John aa rnss  Coiqany 
bi i .  Gene S t o b r  - Keleket Cor2orntion 
ik .  Tom Carraher - Keleket CorForatFon 
l'k. J. K *  Wilde - I n s t r m e n t  Engineer, C2IR'S 
Lir. H.. E. Kimble - Instrument baker, ORiXS 

D r .  Brucer o,wned the roeeting a t  9:OO a.m. v i t h  a b r i e f  discuesinii  .:. t h e  
o r i g i n a l  ob jec t ives  of Subcommittee No. 2. 

1. To use t h e  coba l t  60 now ava i l ab le .  
2. 
3 .  To follov! a l l  fl?CPcP Subcombittee No. 9 recomzendat iox.  
4. To keep l1costslf c o n s i s t e n t  u i t h  " l imi ted  nsetf.  

To design a Ifl imited use" machine. 

The source conta iner  shonn a t  the meeting is designed t o  use the co'ualb 
sourc~s non a v a i l a b l e ,  but s u f f i c i e n t  sh i e ld ing  t o  take a 600 curie SCIUTCS has  
been b u i l t  i n t o  t h e  design. 
sources  should be ava i l ab le  *,-,%thin a f e r  years .  
John Bzrnes Comxny, i n  a d i scuss ion  of C C S ~ ,  s a i d  t h z t  t h c i r  accomt ing  drpe:.:- 
ment hp.d not  y e t  caught up n i t h  the engineer ing department and tnet he d i d  LO?. 
horn the  c o s t  ol" the  machine. These cost  data T r i l l  be made ava i l ab le  a s  s: Oil  iis 
possible .  D r .  3 rucer  pointed out  t l i a t  t he  design nzs s t a r t e d  i n  i.iay, :]as L;- 

proved i n  Jue. ,  2nd t h z t  the machine vas  de l ivered  in August. 
is  remarkable i n  an age t h a t  g l c r i f i e s  a d n i n i s t r a t i v e  pa ra lys i s .  
s a i d  t h a t  the  necess i ty  f o r  using Kevimst. a s  sh i e ld ing  Tilaterial on t3e S O ; L I C ~ ~  

nheel  hhd added abJbt  $12C@ t o  the cos t ,  but t n a t  he had approved it  i n  O=C:E-- 
to n a i z t a i n  t h e  Lederman idaa  af reaoving m s s  fron; the shoulder and h e d  rsq.'.on. 

This ';.'tis done i n  recogni t ion  oZ t he  f a c t  t h c t  lai .gsr 
1.k. B u l l i e t  o f  the 3. F. ?.nd 

T!lis achievecoiit 
C r .  3 rucer  

b 
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The i n d u s t r i a l  p a r t i c i p a n t s  viere reninded of the  Subcommittee I s  i n s i s t ence  t h c t  
~ h s  pr i ce  of the machine be kept  a t  t he  level of 250 KVP X-ray equipment. T\e 
ScSccinmittee in turn vas t o l d  of a design meeting i n  June c i t h  iucClure, TOLL:. 
Brucer, and Barnes and Keleket r ep resen ta t ives .  Xt t h i s  meeting each i t m  C*I 
t he  machine was considered f o r  cost  reduct ion  or replacement v i t h  choaper a .  - 4 

I t y .  
-'i*y reduct ion of t h e  costs must nov come through adminis t ra t ive  and produc"fcp 
xtiiods. The Subcommittee nas  asked t o  review t h e  design and t o  look f o r  1:)- 
Iiicdssary f e a t u r e s  p a r t i o u l a r l y  a s  t hey  r e l a t e  t o  cos t .  

Ne believe t he re  is no f u r t h e r  vay t o  reduce c o s t  through engineer in?,  

The group thon adjourned t o  the  coba l t  room t o  inspec t  t h e  machine. 
Pollowing the shoring, the machine was taken a p a r t  t o  show cons t ruc t ion  a s t a i l s , .  

kf5er  inuch i n f o r n a l  d i scuss ion  the group r e t u m e d  t o  the ccnfereii.x rO.,rll 

anC +iscursed  tne  f o l l m i n g  po in t s  i n  considerable  d e t a i l :  

I, The Desiqn of t he  Externa l  Surface.  
There v;ere no c r i t i c i s m s  of the genera l  shape of t h s  sh ie ld .  
It a l l o m ,  as e x p c t e d ,  arcple room for the  p a t i e n t  t o  oe p3x:ed 
i n  a l l  t reatment  pos i t ions .  
'?ar shew o r  e x t e r n a l  conf igura t ion  t r i l l  depend upon the hea l  Ji  
F h p i c s  s u v e y s  af ter  loadixg. 
liminary t e s t  survey vras done n i t h  a sml l  source. Some a f  the  
immediate r e su lus  a r e  included in these minutes, althoilch -d-ey 
vere not  a p a r t  of the  Subcommittee de l ibe ra t ions .  N i th  a ? . 
c u r i e  source of coba l t  60 i n  place,  a set  of 96 hour cx:wai:-ss 
n i t h  "Kodak no-screen'! t j j  film completely surroundiiig t:io 
machine a t  con tac t  d i s t ance  revealed only a f a i n t  focgjn,; 
vas  too  l i g h t  t o  i n t e r p r e t .  V i t h  the machine i n  t loffl l  pcsi t iur ,  
2nd n i thou t  a cone i n  place,  there N ~ S  a narrot ;  penc i l  l eek  on 
the cone as e x p c t e d  from t i e  design. 
about 1 inr/hr/curie. 
measured. Since there  is no s i g n i f i c z n t  leakage i n  %he 2 t - c  -3- 
t h e  l a r g e  source v i11  be loaded r l t h i n  the n e a t  veek. 

The f i n a l  dec is ion  on t h i s  pari,:-.;.i--. 

Fol loning the mee-dng, a pre- 

ai% 

This appears t o  1es.f; 
T!ith the  cone i n  place i t  canaot bz 

11. a - ? i n a  and Closing i,lechanism. 
The mechanism i s  exce l l en t .  The 3-v~ay solonoid L i r  velve ,?e-.:s 
up on prolonged use. This is a commercial itern t h a t  can be r- 
placed with a b e t t e r  valve.  Only one p i s ton  is beiiig used ab 
80 pounds pressure.  The Barnes Company should consider  ac t iva-  
t i n g  both p is tons ,  each one a t  40 pounds pressurs ,  i f  t h i s  :.Ll 
l e s s e n  maintenance problems on the p i s ton  vashers  and if i t  does 
no t  add s u b s t a n t i a l l y  t o  the  cos t .  The r o t a t i o n  peyiod i s  nbout 
3 seconds and is  remarkably smooth. 
t o  reed i 5 t h  the beam l i g h t  r a t h e r  then F!ith the  a c t i v a t i n g  push 
but ton ,  The mechanism for t h e  con t ro l  panel i s  e x c e l l e n t ,  The 
'Lon-offn l i g h t  system i s  a pos i t i ve  ind ica t ion  of the  positim 
of the  source and appears  t o  be fool-proof, 
f e l t  t h a t  the a i r  p i s t o n  i s  a major advance over otller methods 
of r o t a t i n g  the  rhee l .  

The timer should be a d j w t a d  

Some of the  9ercxi-s 
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III . The I n t e r n a l  Wheel Loadinn Pluq. 
The plug housing the i n t e r n a l  r o t a t i n g  wheel was removed all' 
demonstrated. E i t h  the  present  loading mechanism there  i s  1" 
conceivable need for ever  aga in  removing the plug. The m & i I U l  
opening and c los ing  vheel i s  d i f f i c u l t  t o  operate.  It might 
be b e t t e r  t o  s e r r a t e  the  eciges or t o  use an open spoke v'heel. 
k hole  and wedge p in  has  been put i n t o  t h i s  model t o  mechani- 
c a l l y  hold t h e  source llonll f o r  purposes of S hour measurelrents 
and 24 hour health physics surveys. Such a device is p. -v-  
ommended for any except  experimsntal machines. 

N, DesiPn of Cones. 
The cone design is a special problem and cannot be discus,red 
v i t h o u t  isodose curves and build-up s tud ie s .  
t h a t  the  e l e c t r o n  s h i e l d  should be moved back i n t o  the cone. 
Some f e l t  t h a t  a fevr cent imeters  should be cu t  off the  cox3 
ex tens ion  and l u c i t e  pos i t ion ing  cones should be place outs ide 
the beam l i m i t s .  
tee n i l l  be r e c a l l e d  t o  consider  cone design. 
Richardson paper on build-up m i l l  be d i s t r i b u t e d  when a v a i l h c '  . 
and before r e c a l l i n g  t h e  committee. 

blost members fell; 

Then prel iminary da t a  are ready the  Subcomit-  
Copies of t l l n  

V. 

VI . 

Loadinn Device. 
Fol loning t h e  recommendations of t he  Subcommittee and also thd 
s t a t e d  p o l i c y  of Subcommittee Wo. 1, the  machine was designed 
for f i e l d  loading. During the  assembly of t h i s  machine 1.::. 

- 
Bull ie t  and RE. Kimble suggested t h a t  the  loading mechanisrr: 
could be improved by removing the snap r i n g  tind l e t t i n g  t h e  
source f l o a t  i n  the  race  nay as  a f r e e  bearing. No r?? can 
t h ink  of any objec t ions  and it i s  so recommended t o  the Xr?es  
Company, 
i t  is  very  simple t o  load  and unload the  machine. 
f i r s t  loading  of a 2 curie c o b a l t  60 aource,  every possible  
th ing  Kent wrong. 
than 10 m r  exposure on one loading of 2 cur i e s .  This  is '. -. ? 
no s p e c i a l  shielding.  It appears  t h a t  the l a r g e  source c ~ u l c l  
be loaded i n  the  f i e l d  13 th  l e s s  than 1 r exposure. h e  only 
expense n i l 1  be a $1.50 pair of p l i e r s ,  some load  S r i c k s ,  a 
vacuum c leaner ,  and a mirror .  

Horrever, even with t h i s  snap r i n g  device noT? i n  A - i - ~ c ~  

During ;ne 

In  s p i t e  of the f i a s c o ,  Brucer got less 

Sus re ns ion. 
A Keleket rail stand vas used i n  the present  prototype m o d d .  
The base p l a t e  on t h i s  ~ m l l  s tand  FIZS objected t o  and should kq 
removed. k permanent f l u s h  floor p l a t e  should be used. 'ihe 
fork can then  be shortened by about 6 inches. 
t h e  s tand the  a i r  mechanism p r o j e c t s  unnecessar i ly  i n t o  c k  
wall area.  This  mechanism should be repos i t ioned  t o  allo7.. L.'= 

s tand  t o  f i t  c lose  t o  the mil. No motor box should be on tl-a 
s tand.  *The s ide  arm should be moved back as f a r  as possible .  
The s h i e l d  should be suspended a t  the center  of g ray i ty  t o  g e t  
r i d  of t h e  pendulum e f f e c t  i n  extreme pos i t ions .  The pos i t i on  
of t h e  ad j u s t n e n t  nhee ls  v:as discussed. 

A t  the r e z r  of 

F o l l o ~ ~ i n g  the r n ~ ~  -i.ig, 
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the  suggestion for changing the  plane of the  wheels was t r i e d  
by some members. If t he  plane of the adjustment vheel is  ro -  
t a t e d  900 it becomes impossible t o  reach the v!heels with a bed 
under the  machine. Hence, the committee's recommendation t o  
change t h e  plane might be a s e r i o u s  e r r o r .  
that t h e  Barnes Company prepare a c e i l i n g  mount. The committee 
would l i k e  some cos t  e s t ima tes  from the  Barnes Conpany on c e i l -  
i n g  and wall mounts. 

It i s  recommeiided 

The committee then made the  fo l lon ing  recommendations: 

1. Source sh i e ld .  
The design is approved with some suggestions.  

a. There 8hould.b labels f o r ' t h e  moving parts of the ccne 
device. 

1) Rotate - remove 

3)  
2) Rotate - locked 

ItOn-off1I l i g h t s  should be placed on the machine as 
recommended by NCRP Subcommittee Eo. 9. 
suggest ion has  been added by Brucer. 
discussed i n  committee .) 

(This  
It rjas not 

b. If poss ib l e  the  two locking devices  f o r  the cones should 
be incorporated i n t o  one locking device. 
poss ib le ,  the cone locking  device should use a r o t a t i n g  
handle with a f a s t  screw thread s i m i l a r  i n  operat ion t o  
the cone r o t a t i n g  device. 

If t h i s  i s  not * 

C .  Since t h e  Subcommittee meeting, the  hea l th  physics survey in- 
dica tes  +.bat& fo l lov ing  s ta tement  should be engraved around 
t h e  master cone base plate: 
k Cone Inser t . t1  
suggest ion,  it ail1 be withdram. 

"Do Not Leave Piachine mithout  
If the Subcommittee d isagrees  v i t h  t h i s  

2. Fork design. 
The des ign  m s  approved r i t h  some sugeest ions . 
a. The f o r k  should be shortened i n  i t s  forward extension a s  

much a s  possible .  

b. The plane of the  adjustment rtheels should be ro t a t ed  90°. 
(Fur ther  s tudy i n d i c a t e s  t h a t  t h i s  might be a s e r ious  
e r r o r . )  
t o  reach ths wheel a t  a l l  times. However, i f  the plene 
is  r o t a t e d  i n  some pos i t i ons ,  it is  impossible t o  reach 
t h e  wheel. 
problem before adopt ing t h e  suggestion. (This  s ta tement  
is counter  t o  the  Subcommittee's recommendation, but  has 
been agreed t o  by 2 members of t he  Subcommittee follovdng 
t h e  meeting. 
t he  Subcommittee f o r  reconsiderat ion.)  

With the machine in some pos i t i ons  it is  possible  

The Barnes Company is  urged t o  s tudy the 

If t h e r e  a r e  any objec t ions ,  we nil1 reconvene 
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3.  i iotions of the machine, 

a. 

b o  

c4 

d. 

The Subcommittee reconmended keeping the  u!> and dorm notion. 
The cone should c l e a r  ( a t  t he  h ighes t  p o s i t i o n  of t h e  mach- 
i n e )  the  s i t t i n g  height  of a ta l l  man. 
oone a t  about 55 inches and the source a t  about 65 inches. 
The dorm motion should be extended as l o v  as possible .  

This places  th 

The Subcommittee approved the  sh i e ld  tilt of 2 2 5 O .  
method is  inherent  i n  t h i s  sh i e ld  tilt for stopping the 
tilt a t  any p o s i t i o n  i n  the  a rc .  

A 

The Subcommittee recornended t h a t  the f o r k  r o t a t i o n  ques- 
t i o n  be delegated t o  the  manufacturer a f t e r  t h e  msnufacturer 
has checked on the c o s t  s ign i f icance  of t h i s  motion and the 
c o s t  of t he  mechanism. The Subcomiittee could not rezch 
agreement on nhether  a tilt of the  fo rk  vas necessary,  
Same members f e l t  t h a t  fork r o t a t i o n  cas undesirable  f rom 
the  poin t  of view of room shielding.,  
t h a t  it was necessary from the  s tandpoin t  of the  Raneuver- 
a b i l i t y  i n  s e t t i n g  up pa t i en t s .  

Other members f e l t  

The Subconrdttee reconmended t h a t  a c e i l i n g  susFension be 
p r e w r e d  by the  manufacturer a t  h i s  option. 
suspension vas highly  recommended by some members o f  t h e .  
Subcornnittee , 

The c e i l i n g  

4. The Subcocmittee recommends t h a t  nanufactL-ers make every e f f c r t  
t o  agree on a s tandard source conta iner  d e s i p .  

5 .  Base Plate. 

The Subcommittee recomends that a base p l a t e  f o r  poin t i r , z  
and pos i t i on ing  gadgets be a t tached  c lose  t o  the to? ,  next 
t o  the cone device. 

X t  the  close of t he  meeting Pr. McClure suggested t i l a t  t h e  Subcommittze 
extend t h e i r  ap2rec i a t ion  and compliments t o  the Bernes ComFany f o r  the excel- 
lence  of design, t h e i r  b e a u t i f u l  vorkmanship, and the r emrkab le  speed of EX- 
ecut ion.  This suggest ion Tias passed as a motion of the  Subcomi t t ee ,  
Bul l ie t  conplimented t h e  Keleket people f o r  t n e i r  cooperat ion i n  ge:ting a mall 
s tand  prepared and shipped i n  g r e a t  haste, 

i k .  

The meeting adjourned a t  4:30 p.3 .  

/ -./ . ' i  ,e +f, / I  , 
I 

i i a rsha l l  Srucer ,  EI.D. 





MEMaRANDUM TO: ALL bENBERS OF THE TELETHERAPY EVALUATION BOAFlD 

SUBJECT : MEETING OF SUBCOMMITTEZ NO. 2 

Pursuant to t h e  instructions from the Ekecutive 
Committee, a meeting is called for Subcornittee No. 2 on t h e  
Design of S m a l l  Curiage Units for 9:OO a.m., 30 August 1953, 
in Oak Ridge, Tennessee, The purpose of this meeting w i l l  be 
to view, discuss, and finally approve a low curiege unit. It 
is expected that a unit w i l l  be available on this date. Since 
t h e  deliberations of this subcomittee w i l l  be of interest to 
all members of the Teletherapy Lbluation Board who are contem- 
plating the purchase of a low curiage unit, the meeting will be 
open to all members of t h e  TEB. 

On or about August 15 8 memorandum w i l l  be sent  to 
all members of the TEB requesting information on who will 
attend and the time of arrival so that reservations and trans- 
portation can be arranged, 

A 



Apri l  2,, 1953 

TO: Riemenschneider and o t h e r  members o f  Subcommittee No. 2 

A t  t h e  end o f  t he  meeting of A p r i l 1 2 ,  Dr. Riemenschneider 
brought up t h e  ques t ion  of  t h e  s i m i l a r i t y  of depth dose d i s t r i b u t i o n s  
i n  t h e  200 kv i dose curves from D r .  i3all's machine and t h e  curve 
from t h e  cobaltg8 machine. I th ink  I fumbled t h e  answer on t h i s  one. 
!Je've gone i n t o  t h e  mat te r  a l i t t l e  b i t  more ca re fu l ly .  

The explanat ion f o r  t h e  apparent s i m i l a r i t y  i n  some of  t h e  
depth dose curves l i e s  i n  t h e  method of measuring depth dose. 
genera l ,  t he re  a r e  two ways of measuring depth dose. (1) A p r a c t i c a l  
method very o f t e n  used, and i n  f a c t  p refer red  by such people as Carl 
Braestrup because it gives  a quicker  approximation f o r  t h e  p rac t i c ing  
r a d i o t h e r a p i s t .  
is defined as t h e  dose a t  t h e  hypothe t ica l  s k i n  surface but  measured i n  
a i r .  Hence, t h e r e  is no back s c a t t e r  from the  body. The dosaga a t  any 
depth i s  r e l a t e d  t o  t h i s  100 per  cent  bu t  i s  measured i n  a water phantom. 
(2) A theoretically more c o r r e c t  way of  measuring depth dosG so t h a t  t h e  
d i f fe rences  i n  isodose curves can Se comparad 
d i f f e ren t  energ ies ,  is  i n  th,? case where 1OCl per  cen t  s k i n  dosa i s  de- 
f inad  as t h e  dose a t  t h a t  po in t  underneath the  s k i n  wher3 t h e  dosage 
reaches i t s  peak. Although the  neak dosage nay f a l l  a t  d i f f e r e n t  dcpths 
a t  d i f f e r e n t  energies  (and under ciiffe2cn-t i r r e d i a t i o n  condi t ions ,  
d i f f  a r e n t  f i e l d  sizes, e t c .  ) usually t h e  clif fercnco i s  r e l s t i v c l y  smll. 
1% is maasured i n  m i l l i n e t o r s  as conpared t o  t h e  c c n t h c t c r  dcptn dose 
lI?vels, and a good s tandard way i s  t o  s c l c c t  a t h o o r e t i c b l  pcak close 
depth f o r  any s p z c i f i c  energy. 

In  

It j.s t h e  type o f  curve i n  which 100 per cent  sk in  dose 

~ 

betwem machines of  

$ 

If w c  t ake  an oxample which i s  f a i r l y  clrJse t o  sodc actual. 
mcasuroments t h a t  have bocn made, wc  can ge t  a p i c t u r e  shown i n  the  
fol lowing t a b l e .  

200 kv 

Dosage i n  a i r  a t  s k i n  
distance 100 

Dosago i n  watcr phhntom 
10 cm beyond s k i n  45 

co bc l  t60 

100 

50 

The dosage a t  10 cm i s  somewhat hiqhcr  f m  cobalt6* s ince  
t h e  energy i s  highor ,  hence, t h e  absorp t ion  i n  t i s s u ;  w i l l  bc lower 
and a grca tor  po r t ion  3f t h e  r a d i a t i o n  flux rcachcs 10 cm of depth. 

1 If t h e s c  sans ncas*clrcmnts arc t o  be made accordinc to  th3  
second nethod, t h c  coc t r i?mt ion  f ron  Sack s c a t t o r  arid t h e  pcnc t r a t ion  
of e l ec t rons  beneath th.3 s k i n  a r c  going t o  dcixnd on energy and f o r  
low energy r a d i a t i o n  tho  pzak dosage w i l l  Sc s l i g h t l y  below the  sk in  
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su r face  and t h e  back s c a t t e r  w i l l  cause a considerable  bui ld  up o f  
dosage early i n  its pene t r a t ion  of t h e  t i s s u e .  
cent  added t o  t h e  a i r  dose measurement a t  200 kv when t h e  dosag 
measureC a t  peak value i n  a sk in- l ike  ma te r i a l .  For the cobalt" energy 
with mora forward  s c a t t e r ,  l e s s  back scatter and increased pene t r a t ion  
of t h e  e l e c t r o n s  t h a t  a r e  formed, t h e  s k i n  dose measured by t h e  second 
nethod is only 105. 
f i rs t  t a b l e  t h e  readings of  t h e  t a b l e  a r e  now converted t o  t h s  following: 

Thore is about t h i r t y  pur 
is 

Using t h e  same t e n t a t i v e  f i g u r e s  as shown i n  t h e  

2co kv co ha1 t 6o 

Dose i n  s k i n  a t  peak 
value 13 0 

Dosage i n  wator  phantom 
a t  10 crn be!.ow t h e  
surf ace 3 5  

105 

Them f i g u r e s  w i l l  bo modified os t h e  source i s  moved f a r t h e r  
and f a r t h e r  from t h e  s k i n  sur faco;  thljre i s  an  apparent  bui ld  up i n  
dosage a t  depth. 
The mason  f o r  t h e  d i f f e r e n c e  i n  doscyo st any depth is  due t o  two 
f a c t o r s .  
absorp t ion  of  enmgy from th: boam Lnd t h i s  f a c t o r  i s  mcrisured by an  
absorp t ion  c o e f f i c i e n t .  
r, change in source-skin d is tance .  (This s t a t c n e n t  i s  f a l s e  but  it br ings  
up a complicated s e r i e s  of quzs t ions  which considcr  co r rec t ions  too small 
t o  worry about r i g h t  now; f o r  a l l  p r a c t i c a b l e  pmposcs it can be considcr- 
ed a good f i r s t  approximation.) 
a t  50 crn thon i n  a vacuum without my  absorp t ion  a coba l t  
rcduccd by a f a c t o r  o f  502 

t o  69 r by tlz 

U O  

This is  due wholly t o  tho invcrsc  s c p i r a  cor rec t ion .  

F i r s t  t h s  amount of t i s s u e  p n e t r r , t e d  dotzrininds the  mount  of 

Thct absorp t ion  c o e f f i c i e n t  does not chmgc w i t h  
'3 

If tabl-o 1 had been rnsas gd 2 s  100 r 

0.69, t he rd fc rc ,  t h 5  100 r i s  rsducGd 

Tha changc from 100 c n  t o  

bcum would bz 

60" 
inversa  squzrc f a c t o r  a lonz.  

110 cm is l W L  3 ~0.83, t he re fo re ,  t h e  r educ t ion  i s  only  sevcn tcm pcr 

ccn t  a t  a meter compmod t o  th i r ty -onc  p::r c m t  st 2 ha l f  rndtcr, hcncc, 
no matter w h a t  tho  cnorqy of  r a d i s t i o n ,  noving t k o  source f z r t h c r  from 
t h e  s k i n  w i l l  i n c r s a s c  t h e  dopth doso. 
improvcmmt is r e l c t i v c l y  small. 

Bcyond 70 o r  80 cm eny e d d i t i o n a l  

A t  10 cm depth mctk.js B b ig  d i f f e rence  a t  30 cm source-skin 
d is tanco .  
divergence o f  t h c  bcam. A t  5G cm a 10 cn dopth i s  s t i l l  important,  t h e  
reduct ion  i s  t o  s ixty-ninc pcr  ccnt.  
t h e  curve i s  beginning t o  f l a t t e r ,  ou t ,  a t  80 cn t h e  rcduct ion  i s  t o  
seventy-ninc per  ccnt ,  E t  90 cm it is t o  c izhtg-onc por ccn t ,  a t  100 cn 
it is t o  e ighty- thrze pc r  cent .  From h z r z  on it docen ' t  pay t o  movc 
much f a r t h o r  ou t  from thc: cone sinc:: it i s  nccGssary t o  mov:! 23.1 t h c  
way t o  200 cm t o  get t o  a nin;ty pcr  ccnt  rcduct ion.  
e i g h t  pe r  cen t  it i s  ncccssary t c  movc all th; wzy out  t o  10 rn-tcrs. 
For t h i s  reason thc  importancz o f  t he  d i f f d r e n c ,  bctwcm 8 G  2nd 100 cm 

The r s d i z t i o n  is reduczd t o  f i f t h - s i x  per  ccnt  j u s t  by t h e  

A t  80 t o  90 cm sourcz-skin distclnce 

I To g s t  t o  nincty- 
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sowcc-sk in  d i s t ance  is dcbc,tc?blz and our  design f o r  th:: b i g  m c h i n c  
nced not s t r o s s  cx t rcnc ly  long sourcc-skin d is tcnccs .  

- c  

Whcro high i n t o n s i t y  i s  c i s y  t o  achiovc Sut  vory high vol tage  
i s  as hard t o  achieve as i n  x-rays o r  i n  the  Van de Grcaf machine, one 
should move ou t  t o  f a r t h e r  source-skin d i s t ances  t o  make use of w c h  
a d d i t i o n a l  percentage depth dose. 
t o  g e t  and high vol tage  i s  easy t o  g e t  as i n  tho  i so tope  sources,  then  
t h e  source- s k i n  d i s t ance  should be moved i n  t o  70 o r  80 cn so t h a t  one 
can make use o f  each a d d i t i o n a l  percentage inc rease  i n  i n t e n s i t y .  (This 
inverse  square business holds t r u e  only f o r  po in t  sources nnd t h e r e  i s  3 
s i g n i f i c a n t  co r rec t ion  f o r  sources  tha  s ize  t h n t  we usunl ly  use. 
co r rec t ions  z r e  only accdemically i zpor t an t ,  a c t u a l l y  t h e  s impl i f ied  
statenient holds t r u e  very well i n  s p i t e  of  cohzrent s c a t t e r ,  forward 
scatter, e t c .  (ill of  which conp l i c s t e s  t h e  idea.) 

However, whore high i n t e n s i t y  i s  hzrd 

Tho 

The p i c t u r e s  we showed o €  depth dose  were a comparison of 
Ball's 200 hr u n i t  as xensurad by t h e  f i r s t  nethod. 
made f o r  a very p r s c t i c 2 b l e  purposa.  
meesurod by t h e  sccctnd nethod f o r  cor:ipga-ison with o the r  mcchines, hence, 
t h e  apparent s i m i l a r i t y  of t h e  depth dose p i c t u r e .  

His curves were 
The coba l t  curves we showed were 

Mrtrshall Etrucer, K.D. 





Members present :  Dr. iienry Ja f fe  -- Uuivcrsi ty  of Soutliern C d i f o r n i a  
D r .  Robert Reeves -- Duke Universi ty  
Dr. Paul Riemensclmeider -- Universi ty  of Syracuse 
hir. John Tolan -- Exor3 Universi ty  
D r .  I h r sha l l  Bruccr -- 'IRIhTS 

V i s  it o r  s : D r .  Robert F .  3al1, Radiologis t ,  Oak Ridge General Hospital  
X r ,  J. K. Kilde, I n s t r m e n t  Enrineer,  ORIIIJS 
lir. H. E. Kicible, In s t rw ,en t  i'idcer, ORDS 

Iillernbers absent:  D r .  C . C .  PjlcCliire -- VanCerbilt Universi ty  
(Absent due t o  i l l nes s .  C a x  i n  t o  O& Ridge on 19-20 

A F z i l  1953 t o  reviev: Su5co:mittee #2 proceedincs. ) 
D r .  J. F. Kelly, Jr. -- Uiiiversity of Nebras!ca 

(Absent dLe t o  i l lness . )  

Dr. Marshall Brucer opened t h c  m e t i n g  v , i t i l  a r cv ien  of previous discussions 
on t h e  design p r i n c i p l e s  of t e l e the rapy-  units, oi:tiir,inE t h e  problems encountered 
t o  d a t e  i n  designing a snal l  !!head and neclc" therq3;. u n i t ,  an? sketched, f o r  
purpose of Ciscussion, a suggested d e s i p  1:-hich woul6 solve most of t hese  problems. 
Because of t h e  anatomical c o n f o r m t i o n  of t h e  head and neck region, t h e  pimrL1.y 
p r i n c i p l e  t o  be f o l l o w d  i n  m.y sna i l  u n i t  i s  t o  rfDi3vc 2s m c h  sass 3 s  possible  
m a y  from t h e  cone of t h e  machine i n  ti;!o ?lanes.  
BOUTCC a t  a 45O angle t o  t h e  n o r m 1  anclc  of ro t t i t i on  of t h e  s h u t t e r  mechanisn. 

Thiz can bc 2one by placing t h e  

There follovied a d iscuss ion  of t h e  s i z c s  and s 9 e c i f i c  a c t i v i t i e s  of Co 60 
sources c w r c n t l y  a v a i l a b l e ,  o r  expected t o  be availab1.c in t h e  near futirre. 
sources prescntljr  a v a i l a b l e  arc  1 crn i n  d i z x t e r  by 0.2 CI?., 1 cm, 2 cn,  o r  /+ cm 
i n  l e n g t h  and have a c t i v i t i e s  of 85 t o  1.!+0 c u r i e s  r;tr I n c h  of l cnc th .  
a l s o  m a i l a b l e  1/8 inch d i s a e t c r  rods I,%, 1/L, 1/2, and 5/8 inches i n  1cnf:th. 
These s n a l l e r  ro& have a c t i v i t i c s  of froia 10 t o  15 c u r i e s  per inch of lcngth.  
Scveral  design p a t t e r n s  wcrc discussed y:hich ~,ould.  a l lor ;  t h e  bu i ld  up of about 
3GO c u r i e s  in a . 2  cm diameter s o u c c .  A do1.bl.e O v ~ r l a p ~ i ~ i G  clovcr  l c a f  c i c s i p  
i s  considercd t o  bc t h e  most t;cono;nical i n  spscc an? curiac,c.. 
i n f o r m t i o n  t h e  c o m i t t c e  agrced t h a t  t h c  small therap:r ucit should. be dcsicned 
f o r  an a?proximate m a x i m i n  of 45 r / x i n ,  a t  30 CiX S o u c c 4 3 . n  Dietancc. 

The 

T k r c  are  

8ascd on t h i s  

D r .  J a f f c  suggis ted t h e  c o m i t t r e  rwir,tu ndvimtsgcs and l i i n i t s t i o n s  of a 
m a l l  t h e r q y  unit of t h i s  D r .  R icxnschncider  discussLd t h c  
f l e x i b i l i t y  of t h c  s n a l l  Cozo thLr3.W uni t  v i r x s  250 kV x-ray u n i t .  Also, he 
pointcd o u t  t h a t  a 250 kV x-ray u n i t  1,ould c o s t  approximatcly $15,000 a s  zga ins t  
an e s t i n a t c d  c o s t  of $10,000 ( o r  lcss) f o r  t h c  small '!!lead and ncc!dl u n i t .  
c o n n i t t e e  revicsed t h e  fol lowing f a c t o r s  both f o r  and aga ins t  t h c  small u n i t .  

i z e  and ccsien.  

The 

1. P o s s i b i l i t y  of a high tunor-skin dose r a t i o  i n  tumors approximtc-  
ly 5 crii bLlo\i t h c  su r facc  of t hc  skin. 
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6 .  
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Sincc t h c  u n i t  n u s t  be uscd in con tac t  with t h e  s k i n  a t  30 cn, 
t h e  inve r se  squarc rcduct ion i n  cx?osurc r a t c  i s  considcrablc ,  
It probably v : i l l  not  be s u i t a b l e  f o r  any form of dccp thcrapy. 

Ni th  c o r r c c t  conc designs it i s  poss ib l e  t o  USC t h c  u n i t  i n  
i n t r a v a g i n a l  and i n t r a o r a l  thcrapy. 

It can bc dcsigncd r i t h  extraordinary f l e x i b i l i t y  i n  manipulation 
but t h i s  w i l l  ikpcnd d i r u t l y  upon t h e  amount of noncy a l l o w d  
f o r  t h c  suspsnsion mcchanisn. 

Bccausc of t h c  s h o r t  source-skin dis tancc,  t h c  u n i t  is not 
p r a c t i c a l  f o r  any form of r o t a t i o n a l  therapf.  

It has n a y  of t h e  advantaccs of t h c  rac‘ium pack bu t  rill bc 
supc r io r  i n  i t s  dc.pth dosc and output ,  

It rcqu i r c s  a very  m a l l  space f o r  thi: nachinc i t s c l f ;  howcvcr, 
with cach incrcascd d c p c c  of frLcdom in i2otion, t h c r c  r : i l l  be 
an a d d i t i o n a l  rcquj.rL:xnt f o r  s h i e l d i n g  of t h c  room. 

It i s  coinpctit ivc .r:ith a n i l l i o n  v o l t  urdt a t  s h o r t  d i s t anccs  
in a l l  r c s p c c t s  cxccpt cxposurc r a t e ,  

D r .  Jaffe brought up a nuiber  a f  qucst ions r c l a t i v c  t o  i n i t i a l  c o s t ,  
t r c p l a c c w n t  of sourccs,  and r o u t i n c  naiztcnarce.  As l i s t c d  t h c  c o s t  of mu l t i cu r i e  

sources is  $100 per 2 c u r i o s  p lus  ;!5 pcr c u r i c  o r  f r a c t i o n  thercof  abovc 2 c u r i c s .  
Thcre r i l l  bc a loading charcc of m p h c r o  from $500 t o  $1500, ho ixv t r ,  t h i s  
depcnds upon t h e  d i f f i c u l t y  of loa6inC s o u c c s  a n d  t ;ht thcr  t h e  s m r c ~ s  are  j u s t  
incapsulatcd o r  a r e  loaded i n t o  t h c  sh i c ld .  In addi t ion,  t he rc  i s  of nooossitjr 
a shipping chargc for t h e  s h i e l d  o r  i so tope  c a r r i e r  uhich nculd d i f f e r  f o r  c x h  
univers i ty ,  depending upon t h e  d i s t a n c e  f r o 2  Oak Ridgt ziid thc; mode of t r anspor t a -  
t i on .  
1.k. Tolan, i n  summarizing t h e  ?iscussion,  cxprcssed m opinion t h a t  t hese  c o s t s  
are  comparable t o  r e p l a c c x n t  c o s t  f o r  x-ray t u b i s ,  
t h s  s c r v i c e  o r  maintcnancc c o s t s  of ciiston b u i l t  units vcrsus  s c r v i c c  c o s t s  f o r  
c o n x r c i a l  x-rcy u n i t s .  
xaintcnance rcquircd on t h e  sxa l l  sourcc unit undcr discussion czs not of a 
spcc ia l i zcd  n s t u r c  and cas v-c l l  viithin thc  scope of any ccchanical  shop; cxccpt 
f o r  t h c  nnintenance of a source vhc,ol. 
d c s i p ,  i f  of a s i x p l c  naturc,  c o d d  provide t r o u b l c  f r e c  opcrntion f a r  s c v c r a l  
ycars. 

The rcplaceaent  c o s t  would occur a t  approxi ia tc ly  e i c h t  y c z  i n t e r v a l s .  

The cor:,nittec thcn discusscd 

D r .  Ricncnschncidcr pointcd ou t  t h a t  t hc  type of 

It 1 as agrec t!iat any proposcd c n g i n c c r i q  

The c o m i t t c c  thcn hcld an inforcial d i scuss ion  of thc var ious f a c t o r s  
involved i n  t h e  Gcsien of any uriit. 
in Figure  1. 
design denonstrated L ould c o s t  3pi;roxi:xatcly $12,000 t o  cnginc‘Lr and bu i ld ,  
J;hereas on a second u n i t  thL c o s t  n i c h t  bc rcducr,d t o  aprroxinztcly $8,000. 
!:as c-nphasizcd t h a t  t h c s s  cs t iaatcs  are indcpcndcnt of sourcc c o s t s  and i n s t a l l a -  
t i o n  c o s t s .  Thc ORINS dcsign v.as t c n t o t i v c l y  acccptcd i n  p r i n c i p l e  t o  f a c i l i t a t c  
t h e  d iscuss ion  of vzr ious s p c c i f i c  f a c t o r s  v h ich i,ould i i if lucnce any Farticulzl .  
dcsign. 

1.k. G i l d s  dcnonstratcd a s i 2 p l e  d c s i p  shonn 
ilk, I:’ildc*s e s t i x t o s  a r c  thirt  a prototype u n i t  sone sinilar t o  t h e  

It 
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A .  S i z e  of F i c l d s  zt S k i p  Distancc 

D r .  Sruccr  pointcd ou t  l i n i t i n E  f a c t o r s  affecting t h c  p a r t d  s i z c  a t  t hc  
s k i n  surface,  such as t h e  r c l a t i v c  w i g h t  of var ious  s i z e  c m c s ,  typcs of s a t c r i c i l  
uscd in f a h r i c e t i q  conis,  v i s u a l  a n d  t r a r , s a i t t cd  penmbra problcns, t h c  source- 
skin d i s t ance ,  t h e  problerLs of conc contact  i L t n  i r r q u l a r  s u r f s c c s ,  c t c .  
Jaffc l cad  a d iscuss ion  on t h c  d c s i r z b i l i t y  of using m m f i . i u n  s i z c  p o r t a l  versus  
inu l t ip lc  fields . . Thc cormittC:.L discusscd t h c  p r o b a b i l i t y  of a continuously 
v a r i a b l e  diapbragn arrangoaont. . Thc var iAAc diat:hrug3 b c i q  dcveloged f3r t h e  
cesium lnachine  as outl ined,  ! iowvtr,  t ho  comi t t ec?  agraod t h a t  t h e  s i z e  and c o s t  
of such a mechanism nade it i 2 p r a c t i c n o l c  f o r  t h e  small thcrapy u n i t .  k !;lotion 
by D r .  Reeves, sccondcd bj D r .  ~Ricncnschncider,  nnd opprovcd by t h c  cona i t t cc ,  
rccorxicndcd a nink,ur.i 2 c:;l d i x i c t c r ,  a d  a z u i m u z ~  1 0  c n  d i a n c t c r  f i c l d  ct s k i n  
surfacc.  This  i s  t o  be cms idc rcd  a niniimn r e q u i r c x n t . .  If an enqinccring study 
s h o w  it t o  be p r a c t i c a l ,  t h e  !;axir.ul s i z c  should be incrcasLd t o  a l2 c z  d i a i z t c r  
f i c l d .  
of cxper inanta l  concs t o  bc a t  L x 6 ,  6 x 8, 8 x 10 r x t a n g l c s ;  2, 3 . 5 ,  and 6.5 
c n  c i r c l e s .  
t o  permit r o t a t i o n  of t h c  concs. 

Dr. 

F o l l o v ~ i n ~  t h i s  no t ion  t h c  cor.x.:itt;c 3 ~ ~ c c d  on t h c  f u b r i c z t i o n  of o nmbcr  

Thc c0is;i i t tsc rcquestc.d t h z t  t h e  C O ~ C S  m d  holding dcviccs bc c?csi.gned 

B. Treatment Distance 

It cas brought out t h a t  t h c  sourcc-s!cin ciistmcc; i n t i x t c l y  c f f c c t s  such 

Discussion 
other  f a c t o r s  as f i e l d  size,  penunbra, closc d i s t r i b u t i o n ,  source c u r i q c ,  a n d  i n  
add i t ion  a f f c c t s  sucn ncchanicel  i tms 2s t h c  b d a n c c  of t h c  u n i t .  

\ around t h e s e  f a c t o r s  brought ovt  o thc r  2ossiblc: USCS ol" a s;iall t h c r q y  u n i t  in 
add i t ion  t o  tuxors  in t h e  head and ncc!: arcas .  It \;as t h c  unanixous opinion of 
t h c  c o m i t t c e  t h a t  i n  s p i t e  of t h c  design r c s t z i c t i o n s  iTposLd by tlic m a l l  c u r i s p  
sourcc many USGS w r c  poss ib l c  v i t h  t h c  suggcstcd d t . s i p .  Dr. J a f f c  :.:ovcc! tht  
the  c o m i t t c e  adopt a 45 r/nin output  z t  30 cr.1 sourcc-skin d i s t zncc  as a foal t o  
be reachcd. 

C. 

. 

Thc not ion ras sicondcd by L r .  Bccves an6 c . u r i c d  v;lthout objcct ion.  

s i z c  of cob' scxrccs - 
D r .  Sruccr out l incd t h e  nuzbcr and s i j cc i f i c  x t i v i t y  of Coco s o u c c s  

cxFcctcd t o  bc avciilablc f o r  t h c  nc.:t f i v c  y;arn. 
t h a t  c o b a l t  sources ;Ire a v c i l a b l c  i n  tlic. folloivinc s i z c s ,  as l i s t i d  i n  t h c  
r ::d i o  i s  o t o pc: s c a t  n l  oc . 

?'hc co::i?.itt:,c ';:as irdorncd 

Cixic t c r  A c t i v i t y  px inch of Ic-FEth Lt ng t h s  av eil c-bl c: 

0.5 n .  
1. 0 .:u7 
1/8 inch 
10 a3 

0.2 xc - 25 zc 
1 xc - 160 LlC 
10 RC - 15 c c r i c s  
84 :nc - l.40 c u r i L s  

Thc c o n i i t t c c  discusscd t h c  e c s i r a b i l i t y  of va r ious  S O U C G  s i z e s  a d  shapcs 
r h i c h  oould be iiadc: from t h e  .:;atLrizls no:; avai lablu.  
sccondcd by D r .  Rienenschncidcr, t h c  c o m i t t c c  votcc! f o r  c s su rcc  con tz inc r  
s l i g h t l y  ErcatLr t h a  2 c n  d i a i c t c r  v\ i th  t h c  sourccs  ;irrari&cd in ;L 6oublc clovcr  
leaf  design. 
1/8 x 1/2 inch rod \~ov.ld be uscd. 
dcpending upon thc: s p e c i f i c  a c t i v i t y  of t h e  n s t t r i a l  should ;iicld c rc i i tc r  t h m  

On zmtion by D r .  RCCVLS, 

K i t h  t h i s  a r r a n j e x n t ,  approxi.iLtcljr six 1 x 1 c n  rods plus on6 
This  ~1101:s f o r  t h e  minimri s c l f  s h i c i d i q  and 
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i 

250 and less than 350 c u r i c s .  
approach a 45 r/ain output  a t  30 cn. 

Such a sourcc: vrould c o s t  about $1890 and should 
Thcri  i s  SOL aucs t ion  on t h c  f l a t n c s s  and 

symqetry of t h c  isodose curves c i t h  such a sourcc dcsign, honcvcr, t h i s  can bc 
dctcrnincd only by a x p c r i x n t .  

D . Alloaablc Pcnwnbra 

Tho c o m i t t c c  discusscd isodosc curvcs and t h e  pcnuiibrs p rob lcm vihich Eight 
be produccd yiith t h e  sourcc' design rcco-nendcd. A r c p o r t  vias Eivcn on Dr. 
Richardsonls work ncasuring t h e  isodosc curvc3 around t h e  Canadian Soarcc as uscd 
i n  t h o  ORINS - M.D. Anderson Co60 Uni t ,  For co!nparison D r .  Robert Ball discusscd 
t h e  isodose curves around thc. O a k  Ridgc C t n c r a l  Hosp i t a l ' s  250 kV x-ray thcrapy 
unit .  
than t h a t  shown f o r  t hc  250 kV x-ray tncra_ny u n i t  and much b s t t c r  t h a n  thosc shonn 
f o r  t h c  var ious  radiu? packs t!vouEhout thc; country,  Howcvcr, i t  i s  not  ixpcctod 
t h a t  wi th  such a 1c;rgc sourcc a d  s n d l  c o l l i x a t i n g  d i s t ance  t h e  penunbra tU1 Sc 
anymy ncar as sha rp  as t h n t .  shown f o r  t h e  largc Co60 mchinc .  
ex ten t  t h c  largi ;  pcnunbra can bc ovcrcorx by br inging  t r c a t a c n t  concs up t o  con tec t  
with t h e  skin.  
BQS discussed and it was shown thr.t t h c  cxccssive c l c c t r o n  c o n t m i n s t i o n  i n  t h e  
f i rs t  few rnillirnctcrs of s k i n  can be riar!icdly in inh ized  providcd proem FrGcautions 
arc taken in tht: d c s i p  of c l c c t r o n  f i l t c r s  over t h c  ond of t h c  cone. 

Thc ponunbra on cvcn t k s L  sr.irrll cur iago sourcescan be cxpcct id  t o  bc b e t t e r  

To c c c r t z i n  

Tlic r c c c n t  y;ork on c l c c t r o n  b u i l d  up with thc  l a r p  c o b a l t  i?:achinc 

E,  Lipht Localizer 

The c o m i t t c c   as of t h i  opinion t!& i n  a si1311 curiajic source : i x h i n c  it 
vss probably d v a n t a p o u s  t o  b r i r y  t h z  conks up t o  coiitrict Kith thc  s k i n ,  i n  
v:hich cask t h c r c  KAS no n c c c s s i t y  f o r  a l i c h t  l o c a l i z e r .  
D r .  Riemnschneidcr sccondcd t h e  xot ion t h a t  r i t h  t h c  s h 3 r t  socrcc-skin d i s t ancc  
;-.ac!iinc no l i E h t  l o c a l i z c r  \,;as rcquircd.  

Dr. Rccvcs novcd and 

Othcr cora i t tcc ;  ixribcrs concurrcd . 
F. T i i i i  nF: Idc c hanis TS 

The c o m i t t o c  discusscd t h c  design of t h c  sourcc: vhcc l  and t h c  cxpcctcd 
opcratinE spccds x i t h  thc sourcc s h c c l  noving i n t o  t h c  n ~ n "  a i d  rroff l l  pos i t i oc .  
;.ithuut vo t ing  t h t  c o n d t t c c  aCrcc.d t h a t  nuch of t h i s  dcpcnds upon r:hnt can bc 
cnginccrcd and q r c c d  on an c s t i x t c d  onc sicond bu i ld  up of r ? o s 3 ~ ~ ,  (lcss t h m  
1% of t o t a l  dose)  during t h e  

1' 

&id ItofP1 :ncvc:'ii.nts. 

G. The S l iu t tc r  k c h ~ n i s n  

D r .  Bruccr ou t l incd  ;L s h u t t c r  n c c h n i s r ,  c o n s i s t i n f  of e doughnut vhccl  
opcratcd f r o z  thc; c o n t r o l  pmc.1, co.-ipli.tc !-.ith t iucr  s c i t c h ,  sipxi1 l i c h t s ,  x d  
aaster key l o c k  s r i t c h .  
wora g c u  ncchmisn  t o  bc cis E f f i c i e n t  as an u-lc dr ivc .  
t h c  o r i E i n s l  d c s i p  fcaturc  u s  t h c  r c s u l t  of  an e t t c i p t  t o  l o c a t c  t h c  d r i v e  
rnochanisn i n  t h c  c o s t  x ? v m t q c o u s  p o s i t i o n  y;-ith rcs;cct t o  t h c  c c n t c r  of Erzvi ty  
of t h c  u n i t  s o  t h s t  t h c  s h u t t i r  d r i v c  could i'lo-lt i n s i d t  of  t h c  f o r k  suspinsion. 
This would m o i d  bulky p r o j c c t i o n s  z t  t h c  t r c z t x n t  cnd of t h c  nachinc. Idr. r . i l6c 
discusscd o t h e r  poss ib lo  s h u t t c r  f r i v c  a r a n c c - i c n t s  v:hich ~ o u l 6  l o c a t c  thi: c ' r i v i q  
ncchanim i n  thc: dcs i r cd  p o s i t i o n ,  hmcvcr ,  t h c s c  o l t c r n a t c  2rranCLxnts  placcd. 
gears r i t h i n  t h o  s h i t l d i n g  hrad m d  th:: co::::ittcc cxprcsscd a c'csirc. t o  cli- .~in:~.t i  

&. T o l m  qucstioncd t h e  a b i l i t y  of thb c o ~ ~ h c c l  and 
It c'3s cxFlzincd t h a t  

*.. . 

~L 
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any rmchincry Ychich could be r k p a i r ~ d  only on d i s m n t l i n g  a d  cxposing t h t  source. 
D r .  Tolan pointcd o u t  t h z t  t h c  cogy:hccl v:ou.ld h w c  t o  bc b u i l t  of high a l l o y  r ic ta l  
t o  vjithstand oieht ycars  &ar of t h c  high spccd on t h c  r;.orn p z r  d c s i p  suggcstcd 
a d  asked f o r  f u r t h c r  d i scuss ion  on poss ib l e  use of m axle dr ive.  It uas pointed 
out  t h a t  t h c  arranqc-lent of a chcc l  a t  an angle  puts  any axle d r i v c  i n  such a 
p o s i t i o n  s o  as t o  locate an e x t e r i o r  obs t ac l e  i n  c forbidden arca, howcvcr, it 
ras f c l t  t h a t  sonc a r r a n g c x n t  n u s t  bc rnadc r h i c h  will placc all gcars  and  bcar ines  
on t h e  o u t s i d e  of t h c  un i t .  
design idcas ,  although t h e y  d i s e p e c d  cti th t h e  s p c c i f i c  design suggcstcd. 
d i scuss ion  vas closcd YAth a consic'cration of t h e  ri;co:ncndntions of t h c  nc:; ImS 
Handbook on Pro tcc t ion  f r o 3  Incapsclatcd Sourccs ch ich  eill dcaand  so:^ cxtcnt ion 
f o r  :nmucilly s h u t t i n g  o f f  t h c  bcm. 

Thc c o m i t t c c  cxprosscd a g r c c x n t  an t h c  g c n c r d  
Thc 

H. Shicldins; LIatcrials 

Thc c o m i t t c r :  rcvieccd t h c  c o s t  f a c t o r s  i n  var ious s h i e l d i n g  mtcr ia l s  Y hich 
could be uscd. 
ncccssary t o  use load 2s t l i k  p r i i e  sh i e ld ing  :.ictcrial. 
p o s s i b i l i t y  of using s;11al1 piccos of :.iorc dtnsu rxtcrials in s t r a t E g i c  loca t ions  
n i t h i n  t h c  design. 

It vas i r m d i s t c l y  aErccd t h n t  t ho  c o s t  f a c t o r  a lone nadc it 
Thcre is  s t i l l  a 

I. Suspension Mcchanisn 

The co.mit tce  agrccd, a f t c r  nuch discussion,  t h a t  no ;.iottcr i;hat t h c  design 
of t h e  s h i e l d i n g  unit, t h e  problen of suspcnsion dcpcnds t o  a large cx tcn t  on t h e -  

be poss ib le  f o r  one u n i v c r s i t y  t o  usc 3 ~ c l l  n o m t ,  =,other u n i v c r s i t y  m y  f i n d  
it aorc  Gcononical t o  usc a c c i l i n c  nount. It c.ns agrccd t h a t  t h c  prototype u n i t  
should be dcsigned v i t t  a s p e c i f i c  susl;cnsion -!cchaism bu t  t h a t  t h i s  suspcnsion 
night  have t o  be modified f o r  each un ivc r s i ty .  
zgrccd t h a t  t h e  suspension ncchanisn :Just provide f o r  a v c r t i c l e  no t ion  of t h e  - 
yoke bctv?oen trio feet and f i v e  xd a h a l f  f e e t  above t h e  f l o o r ,  a 3600 r o t a t i o n  
of t h c  yokc, and t i l t i n g  of t h c  hcad through an a rc  of 1800. It r 2 s  agrccd not  
t o  a t t e a p t  t o  put  i n  a. h o r i z o n t a l  inovcncnt of t h c  yoke. 
i n v c s t i ~ o t i o n  be nade i .x.odiztcly of t h c  con-.icrcially LvailablL suspcnsion 
ncchanisrs, m d  t o  conpzrc t h e i r  design a n d  c o s t  i:ith a s p c c i n l l y  constructed nodcl.  
Thc one c r i t i c i s z  of c o s t  c o m c r c i d l y  zvaila5l.c suspcnsion r:cchmis:..s i s  t h 3 t  fcv; 
mc dcsigncd t o  c z r y  t h e  load required of CVcli 3 small cur i egc  uxit. Lk. T o l m  
shoccd t h c  c o n d t t c c  d e s c r i p t i v e  l i t c r o t u r c  on one t y F i c c l  c o z x r c i d  x-r z f  
suspcnsion u n i t  vihich n i c h t  bc adaptable  t o  ;L s x 1 1  Co60 unit. 

\ i nd iv idua l  noeds and s p c c i f i c a t i o n s  a v z i l r h l c  t o  ccch user .  T'hcrcas, i t  n igh t  

For t h c  prototype u n i t  it css 

It xas suggcstcd t h a t  an 

J. Loadinr! of Replaccnont Sour= 

Thc c o m i t t c c  discusscd t h e  desirability and t h c  dvari tcgcs  and d i s3dvan tqcs  
of f i c l d  loading  of rcplaccncct  r a d i o c c t i v c  sourccs.  
d i s a g r o c x n t  on t h e  n w c s s i t y  f o r  f i d d  loadinc vcrsus  locdinE by a vcndor such 
as t h e  O a k  R i d p  I iational Lzborctory. In t h e  CLSC. of u n i v c r s i t i e s  l ocs t cd  i t i t h in  
a s h o r t  d i s t a c e  f r o a  Oak Ridge, it i s  Frcbsbljr f a r  norc econonical no t  t o  zttcr.iI-;t 
t h e  f i c l d  l o s t i n €  dcvice n i t h i n  t h c  d o s i p ,  h o m x r ,  i n  t h c  casc of o r p n i z a t i o n s  
a long d i s t a n c e  f r o a  04c RidCe, a 1c;ck of f i c l d  loclding cquipncnt could  be a 
s e r i o u s  handicap. Xr. \Tilde is  of t h c  opinion t h a t  m y  d c s i p  can c z s i l y  be 
adaptablo t o  any f j .c ld  loadin€ dcvicc,  h o w v t r ,   SO^ c c n t r a l  organizct ions v;ould 
have t o  have a d  be r c spons ib l c  f o r  such a p i c c c  of cquipncnt. 
did n o t  v o t c  f o r  c i t h e r  s r r m g e x n t ,  ho;;.cvcr, tho  nmbcrs  did express a d c f i n i t c  

Thcrc r i n n i n s  considerable  

Thc c o r n i t t w  
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d c s i r c  f o r  o. f i c l d  loae iq :  dcsign pcjvidcd it i s  pr:icticr?blc. 

K. Autonatic Vcr.sus Uz,ud. Cont ro ls  of- t h i  Suspcnsion LIcchnr,isn 

Dr. Jd'fc discussLd t h c  d c s i r n b i l i t y  of m t o r  c m t r o l s  vcrsus n m u c l  
c o n t r o l s  f o r  it lcsst t h c  f i n u  ad jus tmnts  on m y  thcrapy mchinc .  
opinion t h a t  r a d i o l o c i s t s  i n  irencrtil ucrc  c u r r e n t l y  in f w o r  of ~ m u a l  con t ro l s .  
Thc con-ii t tce q r c c d  t h a t  f u l l y  alit0r;ictic Dpcrations of nll iover?cnts v . a  t m  
c a s t l y , b u t  t h a t  it was nocessary t o  havc notor  opera t ion  of t h c  s h u t t c r  dcvicc 
and my motion which covcrs 3 consiclcrablc 2 i s t m c c .  
dosign t h i s  nauld be only t h c  vcr t icc i l  xwoncnts  of t h e  yokc. 
cxprcsscd an opinion t h s t  mnu.?l operation of v c r t i c a l  not ions m r c  ncccssxry f n r  
fine ad jus tncn t s .  A t  t h i s  p o i n t  Dr. Ja f fc  and. &. Tolnn cxprcsscd t h e  d c s i r c  fcr  
t h e  prototype u n i t  a t  l c z s t  hnvc a :iculimn p o s s i b l c  f rcodoc of novcncnt as s p x i -  
f i c d  i n  I t e n  I. Exccptcd f r o n  t h i s  s t a t c n o n t  arc t h e  hDr izmta1  
notions krhich arc  c a s i l y  obtctiri2blc by l o s i t i o n i n g  t h e  F z t i c n t  in 5 c h A r  cr ;n 8 
t r c z t n c n t  t a b l c .  

It w i s  h i s  

I n  t h c  casc  of t h c  p rc s sn t  
all ncclbcrs 

a d  03utft  

Dr. Jafft nade a ::iotion t,!lc;t Subcoc.5ttc;c KO. 2 q:provc t h c  preli:.iimry 
dcsign 2s d e t d l c d  abovc ani! nu thc r i zc  ORDIS t o  i?rocc-cd with f a b r i c a t i o n  of t h e  
p i l o t  nodel. 
voted by t h c  c o n e t t c c .  
the progrces ,and dcvcloprlont 3f tllc p i l o t  ;13cIcl ;rim t a  t h s  Octobcr a c c t i n c  of 
t h e  f u l l  TSB board. ii t c n t a t i v c  dk tc  s 3  i c t h c  i n  Sc;FtcScr  v;zs  agrciid upon f o r  
t h c  c o m i t t c c ' s  sccoud n c i t i n g .  

bu i ld ing  o thc r  units s i n u l t m c a n s l y  r: i th thc p i l c t  - ? o d d .  
t h a t  t h e  f a b r i c a t i o n  of a n u r h r  of ur i i ts  riight l o v m  t h c  pcr  unit c o s t .  
Bruccr inforncd t h e  c o x i i t t c c  t h c t  t h e  I m t i t u t c  could not  m d c r t d c c  thc  
m n u f a c t u c  of t e l o t k r s p y  units f o r  szlc, 2nd cxplaincd t h a t  t h c  0RI I .S  procodura 
of bu i ld ing  t h c  p r o h t y p e  unit of n c c c s s i t y  :.auld 5c acc of si i iultcncous 
f a b r i c a t i o n  and d c s i p .  It i s  cxpectcd t;iat cozplo tc  ixg inee r ine  p l u s  w i l l  not  
bc zvail i lblc beforc  conplot ion of t n c  p i l o t  : iodcl .  
t h a t  l las-constructcd-prints"  w i l l  Scc 3 - i ~  pnbl ic  propcr ty  upon c.3 i p l c t i o n  of t he  
p i l o t  nodcl 2nd t h a t  F a t a t  r i g h t s  1 : i l l  311 SL, by t h c  t c r n s  of :iur c m t r x t ,  i n  
t h c  nmds  of L C  . 

Thc c s t i a n  vas sccocdcd b j  D r .  Ricixnsc:hncidcr mc! manI:nously 
D r .  Rruccr cxprcsscd a 6csf rc  t h a t  t ho  c o m i t t c c  r e v i m  

\ 

D r .  Jaffc: qucstionc.d tlic f c x i b i l i t y  =If tiic 1 r ; s t i t u t c  3r s m c  indus t ry  
It FCLS sugg:cstc;d 

Dr. 

Tnc cmnittz;c.  KL;S inforncld 

Although D r .  FhCluro \:as uaQblc t o  ;ttcr,d thc  Apri l  12 riLctinl of t h c  
subcorn i t tc t .  due t c  i l l n c s s ,  hc :>:.s ?,bit t a  c c x  ir,t.i Oak R i e E c  Ln t h c  lE th  of 
April ,  
of t h e  Apr i l  1 2 t h  w c t i n g  qf t h i  S u b c o n i i t t c i  170. 2 an2 - i d s  h i s  c o n c u r L n c c  t o  
thc  dc l ibc rc t ions .  

D u i n , -  h i s  v i s i t  Dr. i:lcClur\; ncr.t ovcr t h c  d i s c u s s i m s  md d c l i b i r a t i o n s  

--- 
i . ;*xzhEll  2ruccr .  Ch:irnm 

Copics e i s t r i b u t c d  t o  t n c  L n t k c  T c l c t i i c r q y  Sv.Llucltion 9czrd v:i.thmt r c v i c c  
bjj t h e  c o m i t t c c .  
add i t ions  f c l t  ncccssary. 
Ridgc I n s t i t u t c  of lJuclcar S tud ic s ,  I;cdic:.l Divis ion.  

C m i i t t c c  :ic:.ibcrs ?,rc rcqivcstcd t 2  n A c  a i y  d e l i t i o n s  or 
diiy such c o r r L c t i u n s  v i 1 1  b; d i s t r i b u t c d  by t h c  Oak 
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MEMORANDUM TO: SUBCOMMITTEE NO. 2 - SMALL SOURCE D E S I G N  

Meeting A p r i l  12, 1953 - 9:oO a.m* 

AGENDA - FOR MEETIM; 

1. Discussion of design of small "head and neck" u n i t .  

We have prepared f o r  t e n t a t i v e  d iscuss ion  a design fol lowing 
some of  t h e  p r i n c i p l e s  ta lked  o f  i n  previous meetings and announced by 
o t h e r  workers. 
t o  dec ide  Ff t h i s  des ign  is acceptab le  t o  t h e  Committee. 

A number o f  very  s p e c i f i c  quest ions must be answered 

a, S i z e  of  f i e l d s  a t  skin 
b. Choice o f  t reatment  d i s t ance  
c. 
d.  Allowable penumbra 
e. T h i n g  mechanisms 
f .  Light  l o c a l i z a t i o n  device 
g. S h u t t e r  mechanism 
h. 

S i z e  o f  source and t h e  concurrent problem 

Shie ld ing  materials and t h e i r  c o s t  

2. 
"head and neck" uni t .  

Discussion of t h e  necessary suspension mechanisn f o r  a 

For example, if it is poss ib l e  t o  use an  a l r eady  a v a i l a b l e  
x-ray t ube  stand, w e  could save cons iderable  expense. 

3. Source a v a i l a b i l i t y  and source design. 

4. Problems o f  procurement o f  small source machines. 

5 .  Review of p r w i o u s  comnitteo work, i f  time is avai lab le .  

6. Adjournment by 4:OO p.m. 


