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Dr, Marshall Brucer opened the meeting with a discussion on the desirability
and avallability of sources, It was estimated that cobaltéo, with a five year
half-life and a specific activity of approximately 240 curies per cublc centimeter,
would be available for a few persons within the coming year. There appears to
be a possibility of ten sources per year available thereafter, The early
calculations on the cross section of europiuml52-154 by Dr, Brucer and others
at the Oak Ridge National Laboratory were reviewed and compared with calculations
by Dr, Eastwood of Harwell, England., Dr, Brucer reviewed the neutron capture
and decay characteristics of europium while in the reactor flux and pointed out
that the calculations did not agree with observed cdata, It was pointed out that
lastest calculations show that the europium isotope has an approximate half-life
of 12,4 years, Dr. Brucer stated that the procurement and radiation of man{
sources of europium is now at a standstill pending further studies, Cesium 37
with approximate specifioc activity of 95 curies per cubic centimeter was reviewed.
Dr. Brucer pointed out that cesium is probably the one isotope that eventually
will be readily available in very large quantities, due to fission products soon
to be available from power and research reactors, In summarizing the desirability
and availability of each isotope, it was recommended that ecach univergity's
proposed contract with the Commission specify Cob0Q, Eul52-154, or ¢s137 vhichever
is available, Also, it was stated that the Executive Comnittee should decide
immediately on the submission of formal applications for sources.

The second item on the agenda was the design of the experimental prototype
unit, Dr, Brucer opened the discussion on the design of the unit by reviewing
the functional requirements of the unit which necessitated a 9% or 10 fect
ceiling height. Also, it was pointed out that certain limiting factors existed
in the current design, one of which was that a table limited the field of mo-
tion to less than a full 360 degrees, whereas, a chair used during rotational
therapy would not limit the field of movement. 4also, it was pointed out that
a single support for the unit, such as the GE support, would not be stable enough
for rotational therapy. The design of the W. F, and John Barnes Company permits
a movement to within fourteen inches of the floor. Dr, Nurnburger questioned the
necessity for the maximum motion and utilization provided for in the design and
it was pointed out that the present unit is an experimental unit, therefore,
should be designhed with maximum possible movements; and once the preliminary
studies have been completed, 1t would be a simple matter to omit some of the
operational characteristics, It was felt desirable to include as much of the
engineering cost as possible in the prototype unit,
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The committec discussed the desirability of design pcrmitting top versus
side loading of sources, The W, F, and John Barncs Company enginecers had
expressed definitc opinions as to the desirability of top loading which would
permit much better weight distribution over bearing surfoces: Dr. Kerman
insistcd on designing the head for Cof0, but not for Csl37, so as to provide
for 2 locding technique that could be accomplished in the field, Following a
detailed discussion, the committee requecstcd a design to permit loading and
unloading of sources by mcdical school personnel,

The committee next studied the design of the shutter mechenism, It was
pointed out that the first factor in the design of a shuiter mechanism was the
total time required in the "on" position., It was agreed that for therapy ten
minutcs probably would be the maximum tine, whereas, for physical mecasurement
or experimcntal purposes the time might occasionally reach as high as four or
five hours, Also, it vas agrced that one second opening and closing time for
shutter mechanism was adequate for contemplated rescarch techniques. There was
then reviewed a number of designs for a shutter mechanism using centrifugal force
to operate thc shutters. It was agreed that the design principles werc good
except that the mechanism is impractical in bulk ané costly to maintain, The
comnittee considercd gravity mechanisms but it was pointed out that the principle
is impractical because of thc nany operational positions of thc machine.

There was then discussed a number of othcr designs by the ¥, F, and John
Barnes Company such as the magnetic clutch, Borg-Warncr overdrive, magnetic oils,
etc. Due to safcty factors and bulk, these werc discarded as irnefficient and .
impractical. A pneumatic tube system was dcscribed which provides for alternating
forces to a double rack and pinion for operating the shutter mechanism without
back lash, It was pointcd out that this dcsign had many gooé safety factors in
that loss of air pressure would automatically close the shutter mechanism, Also,
utilization of simple regulating pneumatic valves would prevent variable air
pressure being a serious problem, The design of thc pncumatic control is such
as to start the opening movement with a fast motion but rould be considerably
slowed by springs as unit moves towards the open position, Dr. Meschan and
other members of the committce pointed out that the sizplificd pneunatic systen
was completely removable for maintenance, thcreby eliminating any cxposure
probleas. Dr, Bruccr also mentioned that the W, F., and John Barncs Company had
been using this system in many industriel applications and thzt it had proved
conmpletely satisfactory., Dr. Tolan suggested a solinoid system for operating
a similar rack and pinion device and Dr. Bruccr informed the committce that such
a systen had been discussed ané discarded by the Barncs Company on the basis of
cost and sizec of solinoids required for moving the source vheel,

Dr. Brucer next opcned thc discussion on a variable aperture diaphragn
designed as a twelve-sided unit giving a zero to fifteen inch opening at the
skin surface, Dr., Carroll discussed the sizes of varieble cones, irregular,
and rectangular portals, It was pointed out that the Barncs design does not
provide for irregular or rectangular patterns., Dr. Brucer pointed out that
this mechanism could be used for two functions, One as a variasble circular
aperture and two as a mechanism for inserting irregular and rectangular portals,
If the variable diaphragn is to be used as a variable circuler portal then the
nechanism would have to be constructed of lead plztes four centimeters thick.

If used as a supporting mechanism it would be desirable to fabricate the mechanism
of stccl plates two centimeters thick., Dr, Nurnburger brought up some questions
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regarding the charactcristics of the present design and its rclationship to the
bearing surfaces of the twelve-picce unit, The committec discussed the fabrica-
tion of the mechanism of such metals cs lcad, brass, stecl, tungston, etc. Dr,
Brucer pointed out, as an example of thc costs of materials, to fabricatec a small
source unit of tungston, cast about two mill tolerance, would cost approxinately
$5,000 for raw material alone; whereas, thc materials for a similar unit fabricated
of lead would probably cost around $600, Discussion brought out that the thickncss
of the shutter mechanism was not critical and in line with this, Dr. Heschan
suggested that a medium 2 metal could be used, However, this in turn would give
a higher transmitted penumbra,

Dr. Brucer outlined studies by the Barnes Company to provide an automatic
wedge filter. The committee discussed the many problems of noving a doughnut
wedge fllter into the field from any direcction, to maintain homogenous tissue
dosage under rapidly changing conditions. The filter must novc in three dircctims
and under control of the "computor", and must be fully automatic to be satisfactory,
Dr. Brucer stated that it might be nccessary to eliminate the filter as no satis-
factory control had becn devised as yct.,

Dr. Richardson outlined a proccdure for using the o0 light localizer in
the delincation of penumbra. The design of the cobalt unit light localizer wus
discussed and Dr. Brucer stated that a similar design would be uscd on the cesium’
unit, unless a more desirable design is suggested.

Dr. Brucer reported on table design problens, and the possible utilization
of a sectional table approximately 20 inches wide and 9 fect long, with a center
section cut to a narrow width to pernit greatcr rotationel freedom. Only
preliminary discussions havc so far been complcted on the table design.

The committece discussed the most desirable position for the rest position
of the machine. It was shown that the control mechanisn nust always return to,
and start operating from, one given rest position., The comnittee agreced that
a rest position directly above the table would simplify design of unit and provide
a safety factor..

During a discussion of automatic and amechanical controls of the machine,
Drs, Meschan, Tolan, and Deeme pointed out the need of a surface body contact
plate to operate a micro switch for immediate stopping of the unit if it should
come in contact with the table or patient while under treatment. The committec
unanimously requested such a safety device and recommended a simple design for
the unit,

Copies distributed to the cntire Tcletherapy Evaluation 3oard without rcview
by the committee. Committec members are requcsted to make any deletions or
additions felt necessary. Any such corrcctions will be distributed by the Oak
Ridge Institute of Nuclear Studies, iledical Division,



SU'IMARY OF DISCUSSION OF CHARACTERISTICS OF FROTCIYPE UNIT

SSD

Varlable Diaphragm
Portal Sizes

Fork Height

Ceiling Height

Table Height

Light Localizer

Wedge Filter

Loading Device (field)
Shutter Device Time
Table Size

Rest Position

Max, Size of Patient Phantom

Telescoping Cone

137 0060 152

Cs or Eu

(90, 70, 50) (100, 80, 60)

Use (uestionable

12,5 x 12.5, 10 x 15, 10 x 10, 6 x 12, 4L x 6

54% 541
9%t if possible 94! if possible

36" mex,, rest 30", ain, 24"

Use Use
May be impractical

No Yes

1 scec. 1 sec,

9 fect length, 20 inch wideth
Ccnter of table
30 x 40 ¢,m, x 100

Yes Quostionable
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Marshall Brucer,
Chairman,
Subcomaittee No. 1



