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' Present: UGRL~ Brobe~k9 Brown.9 Byer1y 9 Cork9 Dimmi©k~ Fa.rly-9 Gordon 9 

Kilpatri©k 11 Latimer 9 Lofgreny l.ongaGre ~ Martin.9, Mc:M.i.llan~ 
Norton!' Sewell 9 Street9 Twitchell., Wallace 

CR&D: Cra:ndalls; Dav.is 9 E:anssn 9 Hildebrand., Maker!) Robertso:n 

GoEo g Webster · 

Westinghouse g Andrews, Hulse 

AEGg Ball 

Norton said that February 5 is the dat,e on wr.d.©h injec::tor construct:ion will 
be completed in Building 5lo 

Sewell said tl"!8.t the integration of the magnetie: field requi:red for the ©al©U= 
lation of the Q of the tenth=scale model has been more accurately pe;~fom.ed and 
has led· to an impro·ved agreement between Q measurements made on. i'he model 1r1ith 
and without drift tubeso 

The differen~e between the caleulated and measu~ed values of Q is now 8% f~~ 
the tlllloaded cavity and 9% with the dr:ift tubes present.o This indic:,ates that 
the losses estimated: for the drift t-ubes i.~ essentially: correq,;;to Longa.~re 

sa.5.d part of the existing dj.s~repancy may be du..e to an error iri t.he assmruad 
value for the RF conductivity· of coppero Sewell said ha thought most of th$ 
remaining differen~e -v.ras due to power losses at soldered joints TJh:i~h could be 
o1.rercome if the c~avity were plated with either· sibrer' or coppero Swell sa.id 
the interior of the (}avlty was G-Jarefu.lly polished befrQ~re these measurements 
were made )l being sure that the pollshing was do~ :in t.he di:t'Sction of' c;urren·t 
f'lot.io He said there is some experimental ev.iden©e from other laboratories that 
·t,h(:; diretJt;ion of' polishing strokes makes a measurable differen©e in the Q of a 
resonant systemo 

Hildebrand said. that Baker will be supplied with 4cu;i,nah by 5;·fto str.··ips of the 
r0opper whi~h will be used for the Marl\: I liner so tbat b.e ©a.h determine the 
t:~ondw~ti\dty of the coppero He sta.t,ed that an ord.e:r has been pla.©~eld for 1200 
tons ot• copper=Glad steel to be used for the (mnstruction cf the Mark II ta:nko 
This order has been placed on the basis of 12.=me g :a.c~y©l@ operat;ion and a 
?00 f:t,e t.ank. If the tah:k length ends. up a.t 1000 feet9 as now appears probable~ 
it; will be neClessary to ~rder more of this mat,eria.lo Re said it will also b~ 
nec:essary t.o plaCle orders soon for the strUt~tural steel for tl"lBl Mark II ta.nko 
Make;:r said tr..at the copper li._ning on. the elad st;eel lrl.ll be 50 mils a:Qd the 
ov"e:t;~all thiekness will be 1/2 in©ho Hildebrand. said th.a.t the o·t.her limiting 
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item on Mark II is the design of the drift t'u.bes and order:ll.!J\g of material fo:t• 
their eonstructiono Brobeck sai.d it is still hoped to de©ide, on or about 
Febr"uary 1 9 1951p on a consistent set, of asstmlptions upon whi.©h to base a 
tentative Mark II designo · 

Hildebrand· said there is a very tight sc;hedul.e on t.he desigil. and c:onst:r'I.Iotion 
12'.f the Mark· I proton drift· tubes., They \irould also like t© firn~.=>up as soon as 
possible the requirements for test probes for use .in Clonjun(~tion with the 
Mark I current measuring targeto He said the test tar·get and its c:onne;;:ting 
cone went out for bid yesterdayo Brobeck said Panofsky ar..d 1-la.rtineJl.li are nOlm
studying the probe requirements o There are now positions for 7 probes which 
will probably be suffi~ien.to 

Brn:'ibeck said there is st.ill Gonsiderable uncertainty as to whether Mark II v.rill 
operate at 12 or 20 Ireo Hildebrand said they are pro©eedi:ng with the Hark II 
design on the basis of 12 me operationo Should this later be ~hanged to 20 me 
it will be necessary to design the cav'ity to utilize the copper·=ela.Ol steel a.nd 
structural steel which will already have been orderedo 

Norton said that shielding is beiEg added to the ~~1 test ©avityo The shield
ing has now been built up to cover abe;;ut 2/'J of the ~a'ITi ty., McMillan said 
that examination of the sphere inside "the B=l cavity failed tee~ shmi· any 
obvious rough or contam.in.ated areas correspond:i.n.g t;{G the 30 or so local 
soul:"~es of X-rays which were evidenced by the X=I'ay photographs taken re©ent,ly o 

Ths:t'e were 4 glyptal spots on the sphere 'W'hi<!Jh shar!Al'ed erlden©e of c.:harrillg9 
but it was not possible to correlate them with any parti©ular spots on the 
X~~ray photographso McMillan has rett.~ommended t;hat the sphere be polished with 
fine grade carborundum ttl remo1re a thin surfa@e layE~:r in the hope that this 
will eliminate the surfaCJe c:onditions responsible f©r t.hs present, X=·ray pre= 
d.uctione 

Martin discussed the present status of tests on i;he XC t.o determine the RF 
voltages which can be mai:ntained in the presen©e o.f st::c'on.g magneti© fieidso 
The geomstry of the set.=u.p is sket©hed in Fig"'are lo 

~~~ 7 2. '\... lm<.V" 
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;It has been possible in the abse:n©® of the ma.gn.etic; field t,~ .ho.'1i 1.,:2 :million 
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vcltso However, sparking occul."s in the presen©e of the magneti@ f:ield whi~h 
sharply redooes the voltage whi.ch can be heldo The present voltage limit at 
8000 gauss is 700 KVo Several steps have been taken in an attempt to prevent 
the sputtering of copper which accompanies the sparking in the presence of the 
magnetic fieldo The first; tried was the installation of watero:..cooled copper 
sections on the tank walls adja~ent to the electrode in the hope of preventing 
the melting and sputtering of the copper dur'ing spark.i.ngo This measure did 
not result in any noticeable improvemento Als© a soft solder seam in the tank 
liuer was eliminated without beneficial effecto Over the last weekend, experi
ments were run with the XC at reduced w.agnetic fields to deter:tri.ine whether this 
type of collimated sparking is likely to pose a serious problem in Mark I where 
voltage gradients of this same magnitude occur in the presence of magnetic; 
fields o.f the order of 300 gauss o It;. was fo'lLTJd tha·t at fieJ.d of 1.000 gauss 
it was possible to hold 900 KV with no trouble, so that difficulties from this 
source in Mark I do not appear probableo The difficulties encountered on the 
XGJ tests 9 however 9 may be a serious problem in the operation of the Ivlatk III 
high current Thomas-type cyclotrono There would be a large stored energy in. 
a ful:J_-scale l•Iark III cyclotron with the result that sparking would be expected 
to be both more frequent and more seve~eo It has been calculated that if all 
of the stored energy of the XC machine were dissipated in a single spark it 
-v.rould melt about 6 Inm3 of coppero A Mark III ma~hine would he.Ye 10 to 20 
times this amount of stored energy o 'l'!Jo possible solutions have been suggested 
fo:r. the sparking problemo One is t~o install a refractory ©ondu~tor of graphite 
or tantalum between the ele©trode and the tank wa.llo The other suggestion is 
to insert an additional eleGtrode bet·ween the present one and the tank wall 
which would be connected to an indu~tance arill serve as a ·voltage divider and 
hence reduce the energy dissipated in a single dischargeo. A. third possibility 
is to redooe the magnitude of. the dee 1rol tages requi.rred to a ·valw:; below the 
threshold of this pheno:menor.1. by eonst,ruc;ting the magnet pole fac;es so as to 
eonform ver,r closely with the optimum theoretical shapeo 

Gordon reported on a new X~ray cavity9 which will be referred to as B=4 and 
is t:c; 'be eonst!'tl.©ted in Building 51o Th~ purpose of the ne1'11' C;;,l.vity will be 
the same as that of the X·~ray cavity in Building 10~ namelyj) t..."J permit a 
determination of X-ray production as a function of su~h variables as drift 
tube materials.9 surface contamination9 drift tube temperatm'e 9 geometry and 
~rroltage gradiento He said that~ although no detailed desigc.1 has yet been 
st,arted, the basic design being considered would invobre a tank ¥rith octag
onal end faces about 54 inches in diameter 1?i th. t;he tank to be 4 or 5 feet 
longo There would be a removable (::ircular section on each end ,fEv:::e ai!.d 

removable sections on each of the 8 rectangular sections along the length of 
the cavityo There would be a manifold attached to tbB top of the ~avity 
connecting it with a 20,.in©h diffus:i.o:n pum:p ldth one gate valve for the: test 
©a·vity and one for the diffusion pumpo Bett,reen the va.1:~re~3 ~,roul.d be a trap 
with 100 percent geometry liquid air trapping to elindnate as completely as 
possible any oil vapor from entering ·the test ©avityo J~fgren suggested that 
sinee this cavity is being specially designed for a.."1 oil free v-acutufi. i-t would 
be desirable to eliminate the use of a hydraulically operated gate valve for 
the cav.i ty 9 since tl:1i.s type of valve is known to be a source of considerable 
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oil vaporo He suggested instead the use of rotating mechanism for movement of 
the valve for the test ©avityo lOOlvlillan said that the design suggest,ed by 
Gordon .had the disadvantage of requiring ·too many· gasketso He suggested either 
a redesign so as ~ sharply redue:;e the number of gaskets requ:i.i"~d9 or the Use 
of metal gaskets tJ or of designs i.n li.fhich the rubber gasket ciam1.ot degas into 
the cavity volumeo The B=4 X=ray eavity is being made somewhat longer than the. 
El'Uilding 10 model in order to eliminate. multipactoring between the end fao;es 
cf t,he ca'tri ty o · 

, In answer to ·questions regarding the @Oding now used t.o desigr1ate various 
mBA]hines and power supplies conne::-ted with the MTA program Brobeck li.sted the 
da-ta shown in Table 1., 

Mark IA* 
Mark IB* 
Mark IC* , 
:a=l 
B=2 
&-?3 
B=4 

Power SuppH.es 
#l 
#2 
#3 
#4 
JJ.,~ 

t!':J 
#6 
#7 

Mark I with deuteron drift tubes 
n ill 11 long drift tube for testing Ma~k II .g.·eom.et::ry 
li u n ~ proton drift t;ubes 

One megawatt test cavity in Build:J.ng 52 
X-ray test cavity using magnetron tank in Building 10 
Electron aoc:elerating model of Mark ! 9 now :l.n Building 51 
X=ray test ©a·v.i.ty with oil 1~ree va.o.uomo •ro be btd.l t in. 

·Building 5lo 

Os~illator povrer supply 
Drift tube magn.et power supply 

~ ~ ~ w ~ 

n bias 
Beam pre~ese:or 
Sub~exc:i t.er 
Injec:tcr 

Table lo 

* Subsequent to the meeting it has ·been fou.rid that tre ·f.;e:r."'D. rJ,Mai'k I-A~ 
has had prier. use in connection tll'i.th the Mark I ht!dgei' to denote certain. 
items of e:x:penditn:r:-'9 found neClessary since the origine~l Mark I proposalo 
Accordingly the use of the designations lAy lB.\) and lG will not be 
adopted as indicated aboV®o 

Hansen saj_d most of the copper plate and tubing has been. re·tH~i:%id by th::.., Os©a.!" 
Krenz Company:~ and work is now pro©eeding to st..;raightem the tubing prior to 
soldering it to the liner sectionso The large fu:r:nattJe for sol.de:ring tm tubes 
to the liner sections is scheduled for ©ompletion ~f next Mondayo The @ompany 
is getting their work well organized hut thed.1r 'src:h®dule i.s still Jon.ger than we 
c:an aeeepto Gonsol:i.datedAJestern Steel Compa...ny is not,; p:rom:tsing the vessel 
ur.J.til March 15o If we assume that the vessel could b~ c:ompleted by Ma.relh l and 
·~;-;;e vacuum tested in tlvO week~ 9 then ~lnst,allation .r.f liner panels @ould begin 
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about April 1!) thereby indicating a date of about J~me 1 for ~ompletion. of the 
li:nero Twitchell said that their work:i..ng sc:bedule for c:ompletion of the 
deuteron. drift tubes is J'nne 1~ b'a.t that a more realistic, date for deli'9'ery 
o.f the complete set t:t:~ CR&D is· July 1 9 1951o Hansen said t,b.a.t steel has been 
ere.ct.ed for seven of the eleven bays· of the ac:o:ele:r.ator building., The st~= 
tural steel has been completely erect,;ed for the north a:n.a. south· wings., The 
decking on the norlh side of the second floor will start next. Monday., Founda~ 
tions for the Kinney pumps vdll be started very shortly o Five of the booster 
puinps are being assembled in the p:i.t., All of the ribs of the vessel haTre now 
been installed and about 50 perG!ent of the liner plates have been installed i.n 
·the tapered section between ribs No., l3 and ].4 . ., Power distribution system a.nd 
power supplies are on s~hedule 0 all foundations have now been poured for motor 
generator sets v and contra@ts have been le·t for the installation of all of the 
machinery and for all o.f the principle conduit,s and power leads :for povrer 
supplies 1 t,hrough 4o The foundat,ion and basin for the ~;Jooling tower are com-
pleteo 
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