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Attentions Mr, James R. Bralg af;> :
Gentlemen: : z N

Mr. John He Collins, of NACA, during his recen -
visit to Schenectady, expressed a desire to have in n:éﬁ'ﬂ‘
files g report eutlining the policy we are following
designing the 60™ ecycletren to be furnlished on subject
requisition. Such a report follews.

The study ef cycletren design started in the Acs
fall of 1945 when it was proposed that a 90" machine be \
included in the company's own nucleenics programe Dre( o
G.We Dunlap of the General Englneering and Consulting |
Leboratory in collaberation with Research Laboratery
and Electronics Department personnel set out to make BES
analysis of exlsting designs. Dre. Dunlap had just return=ric.. or
ed from the Universlity of Califernia Radiation Laboratory
where he had been assoclated with thelr war-time activities
for approximately twe yearse

Design information was made availsble in the form
of both drawings and descriptive materiale Thls coupled
with visits to MIT, Carnegie Institutlion, University of
Rochester, University of Califernia, gnd Unilversity of
I1linels resulted in a firm foundation in c¢yclotren theory,
design, and operating practlices. The lnewledge gained per-
mitted establishment of tentative design requirements fer a
90" machine. This was later scaled down to a 70" unit fer
econemic resaens.

At this point the company's cycletron program wss
deferreds However, in dlscussions with such recognized
authorities as Profe E¢Os Lawrence it was pointed out to us
that there was an urgent need for a source of engineering,
design, and manufacture of cemplete machinese It was felt
that in providing such g service we would be making a de-
finite contribution by relieving the research worker of the
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task of deslgning and bullding his own tools, With this

in mind, we continued our studies of exlsting and new

cycletren developmentse These activities included addi-  _ _
tional vislts to cycletron installatlons. Several weeks COLUL*
were agaln spent &t Berkely, and short visits made at
Washington Univeralty, Ste Louls, and Chlcage University,

With the background gained in the foregoeing
getivities we were confident that we were prepared tech-
nically to undertake the design of thls type of accelera-
tore Our survey of company facilities confirmed our opinion
that we were in an excellent position to coordinate and
manufacture cemplete equipments., Except for the magnet core
and standard vacuum end circulating pumps, we were fully
equipped to carry on design and construction entlrely within
the company's own engineering divisions and shopse

When requested by NACA to submit a bid on a 60" cycle-
tren, we recognized that the performance specificatlions which
were more rigld than any heretefere established would demand
a thorough review of existing deslgn information and conslder=-
able ploneering under the guidance of the latest and best
thinking on impreved treatment of presently known facters
affecting attainment of the customer's requirementse. To
accomplish this to the point of arriving at specific designs
prior teo aubmlssion of our proposal to NACA was impractical
both from an economic viewpoint and from the standpoint of
time and manpower avallables However, with data and experi=-
ence accumulated over a peried of years we were able to
arrive at general component requirements and prepare engineer-
ing end manufacturing costse The data and experience accumula-
ted included not only the studles made of cyclotron theory,
design, and operating techniques, but actual develepmsnt,
design and menufacture of accelerators, such as Betatrons and
Synchrotrens in various sizes comparable in both slze and
complexlity te many of the pressnt operating oyclotrons as well
as develeopment design and manufacture of cyclotron components.

Upon learning that NACA had accepted our preposal
we immedlately started a systematic re=examinstien of previeus-
ly accumulated information and ccncurrently established tenta-
tlve design requirements of major componentss Inasmuch as
certaln deslgn features dilffered in varying degree from the
traditional, 1t was only natural that we should seek the
comments and advice of those who were working direotly with
eperating machines,

With this in view and our design requirements well
in mind we vislted Carnegle Institution, Washingten, DC}
Unlversity of Califernia Radiation Laboratory; MIT; UCLA at
Les Angeles; Washington University, Ste Louls; and Celumbia

T

University. At these places we inspected respeétively, GOf‘g’ 7
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60" and 184" (Synchroe); 42"; 37" (Synchre); 45"; and 165" 8864

(Synchro under construction) machnines. Our tentative com=-
penent design reguirements for the NACA 60™ were discussed
with the persennel assoclated with the design, conatruction,
and operation of these machiness The persomnel with whoem
we talked ranged from specialists on particuler phases of
cycleotren design such as magnetics, re.fs, and contrel thru
those familiar with the overall aspects, to the men responsi=-
bl for the routine operation eand maintenance. Many of these
were young men who had not been heard of outside their owm
group but who have established a reputation within that
group by their excellent contribution and the spade werk
they perfermed in reaching the solutien te problems encount=
ered Iin the deslign and operation of these machinese

Mention should alse be made of a visit to Bethle-
hem Steel Company'as forging and machine shops where all
sateps 1n the productien ef Chicage University's 2000 ton
Synchro=cyclotren magnet core were observed.

These visits consumed sppreximately three weeks
and upon our return te Schenectady we were certain that
we could proceed with ow detall deslgn with confldences
Except for cne er two minor revisions in our conception of
cycletron behavor, our tentative design plans and spproach
had met with appreval. Thls was particularly gratifying
considering that our spproach in some respects had been te
apply sound engineering principles to established cycleotren
techniques.

We are now In the process of tying down critical
design dimensiens and characterlstics of various components
and transmltting them te the contributing departments re-
sponsible for drafting and manufactures In many cases it
was possible te determine the requirements in a relatively
short time. In these cases erders were placed en the con-
tributing department shertly after receipt of the requisitien
to iInsure the components' early inclusion in engineering and
manufacturing schedules,

There follows a list of the people assseclated with
accelerator aoti;%tiea with whom we have dlscussed cycletron
problems prior td*subsequent to acquiring the NACA contracts
In many cases thecontacts were the result of the other party
enlisting our assistance on his par ticular cycloetren pregrame.

Garneﬁio Institutien - Washingten, DC
..Tuve

Dean Cowle

R«Be Roberts

F.Hs Abelsen
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Columbla University
Joﬁo umning

E.T. Bath

Cornell Universit
R.R. Wilson ifornerly at Harverd)

Towa State College
Goi‘ Fox

Los Alsmos
~Jeseph Fowler

MoeIaTe
«Se Livingston
Eric Clarke

McGill University
JdeDe FoBter

University of California at Berkely

«Us Lawrence
WeMes Brobeck
Rel.s Thornten
JeCGe Hamilten
Wilson Powell
Thomas Putnam
KeEe Relf
MeTs We'b'b

Universityof California at Les Angeles

+Re MacKenzle
JeRe Richardson) formerly at Berkely
B.W, Wr iSht)

Unlversity of Chilocage
S.Ke Allisen

Je Marshall, Jre
H.Ls Anderson

University of Rochester
oWe Barnes

GeBe Collins

Unlversity of Southern Californisa
C.M, VanAtta

Washingten Unlversity at Ste Louls
FelNe Do Kurie
AcAe Schulke

June 1, 1948

C)
cH

L



GENERAL@ ELECTRIC
Mr. James Ra. Bralg . =5 June 1, 1948

Eﬂgland
«Be Allibone

M.Ls Oliphant

((((((

Sweden
M. 81 egbahm
Te Svedberg
He Tyren
Borge Helatrom
PeOe Kinell

As our designs progress we expect there wlll from
time to time be a need for further consultation with some of
those listed above and this will be done. When designs are
finalized 1t may be desirable te obtain an independent check
from some one or more of the individuals listeds The extent
of such a check will depend somewhat on how frequently we
have oconsulted during progress of the designse

Our understanding of the relatlionshlp between our-
selves and Profe EeO« Lawrence of the Unlversity of Calle
fornlia Radiatlion Lgboratory was outlined te Mr. Collins. We
pointed out that we were free te consult with Proef, Lawrence
and members of his staff at any time. Thls was not a new
arrangement as 1t has been in operation fer several yearses
However, 1t was Mr. Collins' desire that some individual,
preferably Pref. Lawrence, be designated specifically as
our consultant on the deslgn and construction of the 60"
cycletron we are manufacturing for NACA.

Fertunately, & few days after we had the epportun=
ity teo review this subject wlth Prof. Lawrence on one of his
periodic visitss In the course of the conversation, Praof,
Lawrence not enly confirmed our understanding but agreed to
act as consultant In a more formal sense. He will, when
such action 1is helpful, review our designs as they progreas
and also in thelr final form.

It sheould be understeod by all concerned that Prof,.
Lawrence 1ls interested selely in the technical aspects of
our accelerator activlitiess He does not want te be included
in any publicity.

We trust you will teke this as additional assaurance
that we have avalled ourselves of the best sources of Iinforma-
tlon obtalnable on cycletren design and construction,

Yours very truly,

KFCuller/E4=-688 ﬁv/m‘,
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PeSe
Dear Mr. Bralg:

I would appreclate it very much if you could see
to it that in addition te Mre. Collins receiving a copy of
thls letter, that a copy is sent to Mr. Sharp as I would
like very much to have him personally understand we are
leaving no stene unturned in trying to develep cycletron

for NACA as 1t wlll be the best one ever bullt by a wide
margine.

KeFaCa
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