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1t.6.S~~NTRAL DISTRICT 

..\PP R ..n I EP RT~I E. T 

GENBR~L.EJ,ECTRIC 
COMPANY 

MAl orrl E: CHENECTAOY, N. Y. 

~966 \'\ oodland Ave. 
leveland 4, Ohio 

J e 1, 19~8 

ati is..y C ttee 
For Aer 8Lltics 
Ole eland .l1rp or t 
Clevela ,Ohio 

Att ti • James R. Br ig 

G tle : 

Mr. J On H. Oolli , ot CA, during bis 
iait t Sobeneotad,., expressed a desire t aYe 

files a rep rt utl1ni tbe pol 01 we are toll 
designi the 60 0101 tr t be furnisbed on sUbjeot 
requi iti n. uoh a report foll S. 

The st~,. f oyol tro design started in the 
fall of 1945 when it as ~ p sed that a 90 aobine be 
inoluded in the a mpan,.'s 0 nuole ios progr • Dr. 
G. • Dunlap t th General ineering and COl1SU ting 
Leborat r,. i oollab8l'ation itb Researob Laborat '1 
and leotronios Department personnel set out to m e 
analysis or eXisting designs. Dr. Dunlap bad just return
ed tr the Un! erslty of Callf rnia Radiation Lab rator,. 
bare he bad been ass oiated with their war-tim activities 

itS!' appr oximately tw ,.ears. 

Design intormation was made avatlable in the for 
f b tb dra lngs nd deacripti e material. This ooupled 

with visits to IT. Carnegie Institution, Un1 eraity ot 
Rocbe ter, Univer ity of Califarnia, and UniYersity of 
Illino s resulted in • fira foundation in C10l tr theory, 
dest , and operating practioes. The kn led e alned per
mitted atablishm t f tentati design requir ents t r a 
90 macbine. Thi .as later soaled d to a 70" unit t r 
econ 0 r a na. 

At thia pint t 0 mp '1' S 0101 tr n pr gr ss 
deterred. However, in iaous ions with sllch rec gnize 
ut ittes a Pr f. X.O. L wrence it as pointed out t u 

t at t tire aa a urgent need t r a souroe f engineering, 
d sigQ, and utacture of c plete chines. It was felt 
t at in pro iding suan a serYiae e. uld be making a de
finite a ntributi by relieving tbe researab. w rker of the 
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Mr. Jaaes R. Braig -2-	 JlUle 1, 1948 

task of designing and building his own to Is. Witb this 
in mind, e oontinued our studies or existing and new 
oyol tr developments. Tbese aoti'Yities inol.l¥led addi ........ . 
ti al visits t oJoletrcm ins tallati ons. Several weeks J 
were again spent at Berkely, and sbort .isits made at 
Washington Ubiversity, St. Louis, and Cbioago University. 

With the baokground gained in the foreg ing 
aotivities we were oonfident that we were prepared tech
nioally to undertake the design of tnis type of acoeler. 
t r. Our survey of oompany facilities oonfirmed our op1lllon 
that we were in an excellent position to ooordinate and 
manufacture c plete equipments. Except for tbe magnet c re 
and stam ard vaouum and circulating PI8PS, we were full,. 
equipped to oarry on design and construo ti on entirely wi tb.in 
tbe oomptUly's own engineering d i "fisions and shops. 

en reques ted by N CA t sUbmit a bid on a 60" 0101.
tr , We rec gnized tbat tbe performanoe speoifications which 
were more rigid than any beret far e establis bed would d _and 
a tbor ugb review f existing design information and oonsider
able pioneering under tbe gUidance of the latest and best 
thinking on impr 'ged treatment of presently known fact rs 
affeoting attainment of tbe oustomer's requirements. To 
accomplish this te tbe point of arriving at speoific designs 
prior t submission of our ~oposal to N CA was impractioal 
both from an eo amio Viewpoint and from the standpoint of 
tiDle and manpower available. However, with data and experi
enoe acoUlllulated over a period of 1ears we were able to 
81'ri e at general oomponent requirements and prepare engineer
ing and a QfaotUl'ing oostSe The data and experienoe aooumula
ted inoltxled not only tbe studies made of cyclotron theory, 
design, and operat ng teohniques, but actual development, 
design and manufaoture of accelerators, suoh as Betatrons and 
Synobrotr ns in various sizes comparable in both size and 
oomplexity t many of the present operating oyclDtrons as well 
as de el pment design am manufacture of cyclotron oomponents. 

Upon learning that NACA had acoepted our pr posal 
we ~ediately started a systematic re-examination of previ.us
1'1 aoe ulated infOl'aation and ooncurrently established tenta
ti'fe design requir_ents of maj or oomponents. Inasmucb as 
certain design features differed 1n varying degree from the 
traditional, it was only natural tbat w sbould seek the 
o	 mmfJl'lts ana adVice of thOse wbo were working direotly with 
perating maobines. 

itb this in View and our design reqUirements well 
in mind we visited Carnegie Institution, asbington, DCI 
Uni'fersit1 of Califernia Radiation Laboratory; MIT; UCLA at 
L s Angeles; asbington University, St. Louis; and C l~b 
University_ t tbese plaoes we inspeoted respectivel , 60 
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60" and 184. (S1ll0br); 42 ; 37 (SJD.0br); 4.5 f1 ; and 165" 
(Synonro under construotion) macnines. Our tentative oam
ponent design requirements .for the OA 60 were disoussed 
witb tbe persanne1 assooiated with the design, c nstructian, 
and operati of these maoh~es. The personnel with. who 
we talked ranged fr speoia1ists on particular phases ot 
oyol tren design such as magnetios, r.t., contI' 1 thru 
tbose filial' with the 0 erall aspects, to the men respenai
~ t l' the routLne operation and maintenance. K~y of these 

ere young men who had not been beard ot outside their own 
group but bo have established a reputation within that 
gr up by their exoellent oontribution and tbe spade 11' rk 
they perfaraed in reaching the solution to prebl_s enoount
ered 1Ji the design and peratien ot these machinelh 

Manti n should als be ade of a visit to Bethle
hem Steel Company's forging am maohine shops wbere all 
steps in tbe produoti n t Chioago University'. 2000 ton 
S,nohro-cyol tr n magnet oore were observed. 

Tbese visits oonsumed appr mately tbree weeks 
and upon our return t Scheneotady we were oertain that 
we oould prooeed witb our detail design with oonfidenoe. 
Exoept for ane or two minor reVisions in our oonceptio ot 
oyol tron bebaUJr, our tentati e design plans and approaob
bad lIlet itb approval. This was partioularly gratifying
oonsidering tbat our approaoh in so e respeots bad bee t 
apply sound engineering prinoiples to establisbed oyol tr 
teohn1.ques. 

e are now in the pr ooess of tying down oritioal 
design diaensi ns and oharacteristios of Y8rious oomponents 
and transmitting them to the oontributing departments re
sponsible tor drafting and manufaoture. In many oases it 
was possible t determine the requirements in a relatively 
short ti e. 1n these oases rders were plaoed on the con
tributing departllent sb rtly after receipt of the requisi tim 
to insure tbe oomponents' early inolusi n in engineering and 
manufaoturing sohedules. 

• r 11 s a list f the people ass oiated 1th 
aooelerator aotiv ties with wh we have disoussed eyol trOll 
problems priCXl' t subsequent to aoquiring the NAOA oontraot. 
In any cases tbB oontaots were the result ot the ther party
enlisting our assistanoe OIl his par tioular 0101 tron pr grP. 

~ Institution - 8shingt D, DC 
~. Tuve 

Dean Cowie 
R.B.	 R berts


.H. Abels

S.J. Buynltzkey 
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o 
toraerl,. at Harvard) 

I wa State Collese 
- G.W. Fox 

Les Ala 
--- Jesepb Fowler 

M.I.T• 
•8. L1Y1J18ston


Eric Clarke


McGill Univers1tl3.s. Foster 

Universitl ot Calit rnia ~ Berkell,
1.0. Lawrenae

W.lt. Brobeck

R.L. Thorn ten 
J.G.	 Hamilten

i~son Powell!


Tbomas Putna

K.E. Relt.T. Webb 

UniyersitJ0t Calit rnia at L.s Angeles
K.R. hcKenzle) - 
J.R. Richardson) to~erl,. at Berkel,. 
B•• Wright) 

Unlversitl ot Cbiaas.
S.K. A!Iis n 

J. Marsoall. Jr. 
H.L. Anderson 

UniYersitl ot RechesterS.w. Barnes 
G.B. Collins 

UniYersitl of Southern California 
C.M.~a tta 

UniYeraity at St. L u1a 
D. Kur1e --
Sahulke 
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!!!gland
T.E.	 Al11bone

.L. Oliphant


5 eden
I. 51egb 
T. SYedberg 
H. T'yren

Borge Helstrom

P.O. Kinell 

As ur desigDs pr gress we expect tbere will tr 
tiBe t ti e be a need tor further oOllBultation witb so e f 
tb se 11 ted ab Ye am tbis will be d one. en designs are 
finalized 1 t may be desirable t btain an i epeDdent oheck 
fro some one or more of tbe individUals listed. Tbe extent 

f suob a obeak will depend somewbat on baw frequentl,. we 
bave oonsulted d ing pr gress of tbe designs. 

Our lD'lderstanding of the relationsbip between our
selves and Pr f. E.O. Lawrenoe of the UDi..er it" f Cali
fornia Radiation Laboratory was outlined t Mr. Collins. e 
pointed out that we ere free to oonsult wi tb Pr f. La. enoe 
and members ot bis staff at any time. Tbis was not a new 
arrangement as it bas been in operation frr se eral "ears. 
Howe 81', it was Mr. Collins 1 desire tbat so e indiVidual, 
preferabl" Pret. Lawrenoe, be designated speoifically as 

ur oonsu1tant on the design am construotion f tbe 60" 
oyo1 tron we are manutaoturing for NAC,A. 

For tl.D18 tely, few d a"s after we bad tbe opportun
ity t renew tbis sUbj ot wit Prof. Le enoe on one f his 
periodio "isits. In tae oourse of the oon ersa ion, Prat. 
Lawrenoe not only oonfirmed our understanding but agreed t 
aot as 0 ultant in a more fOI'Dlal sense. He nIl, wheD 
suo aotion 1s helpful, review our designs as tbe" progress 
and als in their final f • 

It should be underst DO bJ all oonoerned tbat Prot. 
Lawrenoe is interested sol 1,. in the teohnioal 8speots f 
our aooelerat r 80tivities. He does not want t be inolUded 
in any publioitJ. 

We trust you ill take this as additional assuranoe 
that e have availed ourselves of the best souroes of informa
tion obtainable on 0101 tr n design and oonstruotion. 

Your s 'Yer,. tr U11, 

KFCul1er/lK-688 1?~~ 
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Dear :Mr. Braig a 

I would appreoiate it 'Very muon if you oould see 
t it t at in addition t. Mr. Collins receiving a oopy t 
this letter, tbat a copy is sent to Mr. Sbarp as I would 
11ke verr uob t bave bim pers Dnally understand we are 
lea"fing no at ne unturned in trying to devel p 0'101 tron 
r r NAOA a8 it will be the best one eVer built by a Wide 
aargin. 

K.F.C. 


