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After the magnet w3s aligned, th.? entire transporter 
and runway system was dismantled and removed from the 
vessel. The remaining tasks required to make the magnet 
mechanically operational were assembly of the current' 
lead subassemblies and connection of the magnet LN. LHe, 
and guard vacuum lines to the facility svstems. 
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Warn mippinjj c o n s i s t e d of -neasur ing I he n a n n p t i c 
f i e l d at low c u r r e n t (~tn A) to dp t r r i i i T* the r e n t e r l i n e 
nt the i rugnyr i r ^ - i x i s . t\ p la t* 1 ( W t wide hv 10—fc 
In in',) with fi'iil prec i s i o n - l o c a t e d h o l e s was damped t o 
the v r i.-rt..-: s of the a l ignment s v a t e n a*, tup y in -van^ 

! m r r ' r p l a n " in :w.i p l j f . ' s and alip.npH tn the c r " * s -
wi :>•*•;. r*1-'1 ^ id s tv t i c fi-M'! was measure) .it oacii ho le 
w i n i ' i . i l ! p r n i " .md t h - r e s u l t s p l o t i e l !••> l o c a t e t h ' 1 

• • ••-•» r.-r >1 :•!•' ? • s •: i s - rw^net : ; f i e l d -it each -mrrnr 
? ! . r i» . -fit* i i i-A riirre-if r h r i u ^ h tiie . M n J n ! irs o : 
. ' K H . ' . V . : , t he ri ' i^-- ' ! ' d i i i ^ ' i i ' I I P U n ' r i r l e l w.is 
' i i ' twwn 10 *nd rfl] •:. 

^ 1-in. SL'T- i :1 »>-•*') . i l r innu'n p ip ' ' « < ^ mo.|nted 
thro F . ;N the . f i i t - r of vn i J;IIV, .nut renU*r«*l at tne 
• n i r r u ; iovi! -nrnyi-ML • . - - - I M S c e n t e r s p r e v i o u s l y e s t a b ­
l i s h e d :-v the m.ip'ii-it/ ;>r...-.-.)>iT". A d i l l probe nountpd 
i " .1 pi i.: WA, ji ' ill.vj t h r . n ^ ' i the p ipe i t i n r r eq ipnUl 
•step-; I-. i v i s ' i r e the nati ' ieti ." y r o f i 1 P nf the v i n - v a n * 
' - a < i ; . riii' r e m i i t s were 'mpared with : . i l r u l at l ins 
>!'M;-v<! i r m r *i -- . - impute : . o d e , r , m . The r n t n 
•>e;wi-.--t : ti.- vi,»'i.-f : ; i 1e I ] ,v th* n r r ' r noi-H '. Ĥ , > 
I T ' ' ' i . - • : : • ; - ,MH,> . -enter ' !(. '' • - i l l •>••> f t . ' i du i i -u ; th.-
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''"'.i! >i ii ! -r •:••.•> ;>r.>h"1'; •. K i ̂ . 1) wen* mount n 1 at ; he 
• w i - : r r >r i - l ines I > - i iMvir" I he m.igne t i r i i .> l i d - i rmr 
i. ' .a 1 >per r i-i-i T I | r,.^i . np if f he vi i - .-am; miKnet . 
; - , . • . - p: . ' .-•. w i l l i ; l - r . K - in .1 v.irnim ind .n * r h - m a l l y 
*\:-\ l."i : ' ' ed . i f" 'i^.M l o s i t > the map-iPl !.M 1M> it 
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'•i i p . • ' : - r - - : ' in, reiM'-i [-•:. . ' ^ . n . j ; t . j ] : c i r n ' - i ' >, 
: •.• M / i . - ' : . / - n i t . " f-i. .'in-vani-, i l s o vhani;es a c r o r J -
.•;."! ' . ' liU'-V : - : i i , ; i ' me.iFuremen; s from r-ie^p 
.• •' - - H, • .•-' -•• IN- I : • a l r . i l n r i he , - e n : r a l 
• I ' - M K M. - l l ? -i*].-\, t'i.- ra t i i ill'l c r i m e n by ujrT, 
T i ri|ii '12 "• W 1 i i l - ' i i a ! i ins . The o i n e r t wn p r i c e s ar<* 
, . .Hi : . ' . - : : " • ' i t l i e : >p rid bottom if the m s i i l ' e n i 

.r t i i>"> i ' [•(>' Tiii ' r ir p l v i n . Rot ti pr 'hes h«ive a common 
'nmn! IHI; -"'.ruLt ire that i^ i n l t e d t o rhe low»>r l o b e , As 
r'i , ' -."ldtic: ir .• 11 r t * • n t iicri-asi"**, th. ' liiwer lobe mows 

j i - i i - l / - . . in ;,- ,h,.^ t . ^ | S r , -nnvp. 

'••••• M.e -he spa«-p ' n ' t y p M the l.iwsr prohf a'i'i the 
-oi I c.ise .lo.'-; not I 'hanjf , an a c : u r . i t p Teasiirement of 
•roii pi?r forTi.'ir.:n r .in hr made. S ince Che. 'lpper probe 
Tuven .iwav t r 1̂ . :he upper f ixed c o i l ; a s e s u r f a c e as 
r::e - . . | I lobes s p r e a d , cue <>xacL c o i l d i sp l acemen t can 
he c a l c u l a t e d from the Ti-ignetir f i e l d measurements of 
t h e two ;»r">bfl5. These measurement•! w i l l be a l s o u s e f u l 
m v e r i f y i n g the c a l c u l a t e d magnet ic f i e l d v a l u e s 
• i b t a i T ' d o s m ^ rhe F.FFI computer code-

Magnet p o s i t i o n Measurements _Durin^ 
S t a r t c ? and Opera t ion 

A r equ i r emen t f o : HFTF f u a i o n - e n e r s y e x p e n i i e n t a i s 
t h a t the magnet ic z-axis of the magnets he he ld t o 
w i t h i n 2 cm d u r i n g o p e r a t i n g c o n d i t i o n s . Changes in 
t h e magne t i c z - a x i s may be caused by: U ) vacuum pump-
down of t h e v e s s e l c a u s i n g t h e magnet mounting b r a c k e t s 
t o move, (2 ) s h r i n k a g e of magnet and s u p p o r t i t r u c t u r e s 
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!•; ' han ie - ; i". i a ^ n e 
net ic forces ^haf i iu4e t 'v- i ^h 
measur ing sv<tem 'f\?_. . ) t ha t 
lobe p o s i t i o n d u r i n g -.tartu'.i c. ! . p i ' r a t i on has Seer 
i n s t a l l e d in t h e J i r u u n v e s s - 1 ' . F.i^ht l i n e a r po ten t i ia-
e t e r s a re . i r t i va re - i Sv i -id i v r in . i l Ipadvpip jued w i r r s 
connec ted t o t h e i o b e s . Tne poten t wimetrr mountjn^^ 
a r e a t t a c h e d [•• h r ^ f k e t s n . i t a re a p a r t n* the v e s s e l 
f iunr ia t ion s u p p o r t s , r h e r e . ' o r e , t :ie v,or i conta 1 d i s t a n c e 
iflCl hecween the tun m e a s u n n a d e v i c e s remains I ' o n s t a n t . 
Rv measurinK the l e ^ s of the t r i a n g l e s , ABC, before 
s t a r t u p the t r u e p o s i t i o n if p o i n t A can he c a l c u l a t e d 
from the changes in p o t e n t i o m e t e r r e a d i n g i t ri -irui • , 
d u r i n g s t a r t u p and o p e r a t i o n . A po in t near m e n a g n e r i r 
i - a x i s on each of the ;our magnet lobes w i l l ne 
moni to red to d e t e c t changes in p o s i t i o n , rhe l i n e a r 
p o t e n t l u r a e t e r s -an be read c o n t i n u o u s l y M I p o s i t i o n 
accu racv of .010 i n . and w i l l Opera te s u c c e s s f u l l y in a 
vacuum at a S-Tes la dc m a n n e d c f i e l d . 

C o n c l u s i o n s 

The MFTF magnet was s u c c e s s f u l l y moved from the 
f a b r i c a t i o n yard t o the MFTF f a c i l i t y l u i l d i n g and h a s 
been i n s t a l l e d in the vacuum v e s s e l , This *as a 
formidable t a sk because of the extreme weight ( a p p r o x ­
ima te ly 400 tons w i th t r a n s p o r t e r ) and s i z e (^-2S-ft 
d i a n ) of the magnet . An a l ignment system to e s t a b l i s h 
the mechanical z - a x i s of t h e y i n - y a n g p a i r was used t o 
p o s i t i o n the magnet in the v e s s e l and t o e s t a b l i s h a 
r e f e r e n c e p o i n t fo r m a g n e t i c - f i e l d measurements (warm 
mapping)* Hal l probes we<re mounted a t the m i r r o r p l a n e s 
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to meusure thp magnetic f i e l d Jurir iR manner operat i on . 
Two proves were noun ted near r lw c o i l s u r f a c e l<i detect 
spreading o f the r o ' l ]i>hes and provide rt-iia for (•v.ilu.i-
Licin -f a i l performance. A l i near potent wmpter system 
has L».:en i n s t a l l e d to me FISH re clianKfs nf 1-iH*- p u n ' s 
dur ing s ta r tup and uper.it inn, In fo rmat ion ol>tai nr I Iroui 
t h i i teat w i l l he med r^ PH.I luat e ttie wanner i n s * . i l i a 
t i o n and alignment requirements for ftie MKTh-H ' .1; i ', 11 v 
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