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September 3, ]965 File: 131-1,4.1 
Contract NAS3-8146 

Mr. Myron A. Po11yea 
National Aeronautics and 

Space Administration 
Lewis Research Center 
21000 Brookpark Road 
Cleveland, Ohio 44135 

Dear Mr. Pollyea: 

We are transnutting herewith 20 copies of the final submission 
of our Report No. 131-l-R2, "Preliminary Engineering Report 
for the Modification of the Material and Stress Building 
60-Inch Cyclotron." 'r';"enty additional copies will be 
forwarded on Tuesday, September 7. 

We are also mailing separately reproducible sepia prints'of 
the full-size draWings 131D8 through 131D14. 

Very truly yours, 

William M. Brobeck 

WMB:svb 
Ene: As noted (20) 

cc: Mr. M. A. Pollyea (4) 



September 3, L965 

Dr. Henry G. 108ser 
ichigan State University 

East Lansing, Michiga 

Dea.r Dr. Blosser: 

We wish to a knowledge your kind permis eion for the us of 
informatio on the drawings of the Hchigan State University' 
5U Me V eyclo tro in plannm and estimatin the cos t of the 
convel'sion of the 60-inch cyclotron at the Lewis Research 
Center, Cleveland, Ohio, to an AVF machine. 

Mr. Myron A. ollyea of the Research Center Facilitie 
Engine ring Division, who is the NASA t hnical represent tive 
on our contract for the st dy an Prelim inary Engineering Report, 
expects to vi it your laboratory f>ometime in the next fe week. 

With best regal" 8, 

Wi.lliam M. Brobeck 

WMB:ys 

CC: M. 



The Lewis Research Center of NASA llas been authorized to examine 

the technical alternatives that re involved in the lnodification of 

the present 60-inch conventional cyclotron to a variable energy A f 

cyclotron. In considering these alternatives we are forced to consider 

our unique boundary conditions. We now have a cyclotron, power supplies, 

vacuum pumps, heat exchangers, beam optics, and a building; and the 

new cyclotron has to fit at least the building and preferably more. 

It being easier to copy than to design a con~letely new machine we 

have looked at sev ral of the first-generation AVF cyclotrons as possible 

models. 

There are to our knowledge two conversion plans for what were (or 

are) 60-inch conventional cyclotrons, Davis and Brookhaven. We do not 

wish to follow either of these two conversions. The Davis route is a 

little too rich for our blood and the Brookhaven de ign has some 

deficiencies which are important to s, in particular the upper limit 
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of 40 eV for proton energy. There exists one cyclotron that appears 

feasible to copy and that is the machine at Michigan State University. 

However, even this cyclotron has some features with whic we are 

unhappy, in particular the unavailability of 3He energies between 40 

and 60 HeV. 

The present request for proposal is in two parts, the first being 

a study of alterna ive designs and the second the preparation of a pre-

liminary engineerin report. 

I. The study shall consider the following alternat·ves 

a) A cyclotron that shall be "copy" of the MSU cyclotron, however 

utilizing as many components of the existing machine as is feasible and 

reasonble. 

b) he two-dee cyclotron "copyll of part (a) modified to have an 

oscillator that shall cover a frequency range of lQ.75 to 21.5 M 
z 

Among the several possibilities we particularly wish to have studies 

made f a system t at tunes with a combination panel and horti g bar 
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arrangement using an aluminum RF tank with no liner. T e DC power input 

to the final amplifier is limited to 17.5 kV at 30A. 

c) A cyclotron that shall be a scaling of the MSU magnetic field 

to the 72 1t pole root diameter of the NASA cyclotron and design of a 

suitable RF structure for providing continuous coverage of all particle 

rotation frequencies. 

When we speak of a cop we do not mean an identical cyclotron ut 

rather a cyclotron embodYing the essential features but containing any 

improvements made in the design either at MSU or at rinceton and 

deviations from the HSU design when in the opinion of the MSU group their 

design is not optimal. In all cases the desi~s have to be rna tched to 

existing building and equinment. 

The study is designed to produce only that necessary cost and 

feasibility inrormation requirerl to permit us to r~ke an informed decision. 

T e accuracy of the estimates should be + lO~. 

II. A preliminary engineering report covering the cyclotron chosen is 

to be prepared as a supporting document for the requesting of monies frorrl 

the Congress. This will include a scientific justification (prepared by 



LeRC), the engineerinc approach,which will be selected by Lewis eJ'ter 

examination of the feasibility study (Part I), more complete costing 

than the study, time schedules, details of the distribution of the work, 

and similar items. It shall be ready for submission to the Con]ess by 

January 1966. 
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