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ME-T\lOD) . OR 

h) l) R \ V ~ J < e,. I( s t kl IV U) L. 1-.A-R .s vJ t 'M-l 

M\IJ\ MAJ... Stl>E. Fo'KC..I: ( '' T'A-\>E.R£D l~cv' 

J..{ e.:TH OU ) • · 

2) A-i-tl-.<.U71-tltL ALt6JJM.ENT"" OF UP"f>~R. RE..Ur-11~ 

TV LOW~ R- C-OLL~& TD A-Ci-\ \~VE:: n-li?_ 

5 A M E.. 0"3 .J E4C-T l V 't.S. 

/ 



I 
I 

I I 
I 

' 

I 

,.-...----------+------_._--......._A. I 
I I 
I I I 



n! 
C) ~ - . r 
(\ . ' 
0 
} , ... . 
" i · 

Cb) &I 



~ 

DSA322 1st Collaring (1/25/91) 

Press-Tooling Shim - 5 mils 10 mils 
. 

20000 (Shims between 
upper tooling and 

upper platen) 

15000 -+-~~---~~--~~---~~-i--~~---~~---~~---~~---~----4 

•Inner 

o Outer 

PSI 10000 
-X· Vertical 

- Horizontal 

sooo I I JI :X-- I I \\\ I rl--K- I \ ,11., - I 

0 

0 2 4 

CO>J DI TLOA.J S,: 

1) !VO 'POLe. Sl-t\M S 

.1) ED,._.~~ roo'-l "-'li · 
U.Pf'ER .. ~o A~\M.IA"H-\'*rl-

A I..\ ~N ~E~T F£"'TV~tt..S 

6 8 10 

Sequence Number 

12 14 18 

'K'E. ~l,..(,L.'T"S: 
') st6UlF\cA-.vT A~\M<A"'f"t.J..AL.. M1~-AL..1G..u~e"'r 

,..,, 12.-l'S"" IM i I L.EFT- RIG #-lT c 0 L.L. /It~ 
C..LOS Lt.ft e. t> I F-C:.e..'?.. SIVc..e. 

z.) 5£G ~\FtC.1\-..v-t' ove.~COM.PRESS tOAJ 
RtQUtfl.~1' Tl:> 01/~C.OM'E.. 11!.F-Fl:!CT o~ (1) 
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DSA323 First Assembly and Disassembly 

2/1°5/91 3/8/91 

20000 I I I I n.......i,.t I I I •'c:::::A I I 

15000 -r-~~-t--~__,~..,.._-+~~-t-~--+-t-~~-+-~~+-~-+-+-~t--+-~--1 

•Inner 

D Outer 

I =~_,zi:'I --\"\ ll-11--1 I -J1__ __ ~~::.-f~"-~l----rl---1 I 4 I/ ~ l---Tlpsl 10000 I 
·X· Vertical 

- Horizontal 

5000 I I f JI/ I I \ I I I : I HI I I 

0 I ~., , + . I- ._.......- I , :s:c~ )·~ , I X x:--'---1 

0 2 4 6 8 10 12 14 16 18 20 

COt.JI>1no~s: 
Sequence Number 

'RE.SUL.. TS: 

1) tVtJ POLI!. S tH M S 1) S"l41JIS:\C.l"\A.rr ~~\M . Ml,,-t4\L1GAJMEA)r 

~) .L.AM\~A-"T"E.C tJPPe..~ TDOL\A.>l\ 

~A~ Au~AJ~/\/T" FE.A=rvRES 

3) $"mi\ "P'RE.SS S70Ci> S Hl~ 

,...., ID-I'?- M\. \ LE F-1-~IG1-fT t> 1~e. llEAJC£ 

.z..) l<i:.r.s. AJOT ~l..{Ll-'( 1.VS£R.~ (- IOw.~\s) 
It r ~oo 1-as. / i"-' • 
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DSA322 2·nd Collaring 

2/28/91 

20000 ~ I I I Ff /l I I 3/5/91 \ I 113 I 
15000 t I I fr I \I I I /I I\ I 

psi 10000 t I I i 11-=hl I I L:.--11 
5000 t I r A I \ r • r I ' A I~ I 

0 I )( ~4.4 I I I re====-1 I ~~( )~( I I x I I I ~-I 
0 2 4 6 8 12 14 16 18 20 

' 
Sequence number 

cotvD\T IOAJS: 'i\eS [..tt..TS ! 

•Inner 

o Outer 

·X· Vertical 

- Horizontal 

1) tJO f>Ol-E.. SH\M ~ 1) tJo · Ac\M.urt-tAt. MtS.-Ai..1~.AJ.Me~r 

2.) S"' MIL 11A e\M IA 'M-Vtt.." S f.t\M S; 

11 Q (,.(AI> RA,,.,rrs 

3) S- MIL 1>RUS. S'1'P~ S~\>-\ 

z.} KE..Vs FtAL.L- r- 11..1s e.R:re o flrl 
.5.-0 0 L. '& ~ • I I "" • 
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DSA322 Third Collaring (tapered keys set In) 

Press-Tooling Shim • O mil 2 mll 4 mil 

20000 +-~~~~--+~~~~~-+-~~~~___,1--~~~~--+-~~~~----1 (Shims between 
upper tooling and 

upper platen) 

1sooo I I _ __. I ........ I }~ I 
•Inner 

o Outer 
I lj 1 °4\ I r rr '14' l1J I ;o I psi 10000 I ·X· Vertical 

- Horizontal 

5000 I I Pll \\~ I ' ii \\I I I di I \ ~ 1 1 r \\\ r 1 

0 I )~I I ~ .. J. ~ ~ .lo I I I ~ I I I I '~( I 
0 5 10 15 

CDN C 'Tl ON s Sequence Number 

1) +s(-s-) MIL. IA.JN!:.~ (oi..t-re.R) 
\" OL. E. fl t-\V.\ 

2) S- MIL. ''AetM.tJ.T4.+L. 11 $1HAA5 

3) 1JJC1t.e..+.sE ?US$ S"TOP ~M\M u.v"t\L 
/<e:,.ys CA-N '5~ tl..A-el!.0 G.'r" j(lt.AJI:) 

20 25 

RE. SU.'-'1"'5 
1) 'tMl&.. ?R£SS. sro~ .Sf.\\M oPT\M.7'-L~OR. 

'1 .S6?UA-~~ t<•Y' ,, M E.n-tOC 

2.) .\N N ~ 'R. C.Ol I.. "sf~\ A.1£; - 'S A--C-11: '' ::. 'l.S- I< P:. I 

3) NO t'\\t>- i't..~~E. l~S\.t.U..T\OA.> CA~.E (!) IS"kl'~J 
Lt) C.J.tO.Si!..U ~o&..e SH\~S li l\IE 

11<'.0lt~~T" 
11..J IJ IC.~ 'f ~ e. ST"R.. ~.S5 .J W 0 LQ-4) 01.A.Te. R.. 1> t.esrR. 



'Po(c pc4!.e-t. cft- .j ro"',,.J. w ~ f re,"M-(lllee( 

!\~\\ta.;~&er- ·,5 t"1tc.h~d-to 1"'1er- be~"'!.~ 
I I;- wr1i-ti 0 C Ct/I.~ j ~-1 Jo f;s o+ c..e..w-e """t. 

~~--MB-292054 
NARROW GROUND WRAP 

·~.,_._.,__ MB-29 2052 !&. 
ENTERED GROUND WRAP 

L..;;;:;;;;;;;;;;::=:=:,.J.,.-t-+-t---MB-292049 
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DSA323 Second Assembly 

3/14/91 3/23/91 

20000 ---~~i--~--~~--~~---~~i--~--~~--~~---~~--~--; 

15000 I I I if I ', I I I I I I 

l~~~~--;:~~~~~~~~==~===::~~~1:::::1 I I ' I I I ,.. I \ psi 1 oooo I I I I 7 

•Inner 

o Outer 

-x - Vertical 

- Horizontal 

-)I(- Yoklng(s4·) 

5000 I I I/ ":7/ I I \ I I I I I I 

0 I H R""" I I I I I ,......... I ~ ~ I I I I * )II( 

0 2 4 6 8 10 12 14 16 18 20 

COAJ ~ m.o.v s : · Sequence Number 
R.E~ L.< t. TS; 

1) I.JO ?OLE ~ 1-l\M. ~ 

2.) TODL1~t; .Stf.'T'UP ~ s/rM.e ,+~ 

31'.1) DSA-.3 Z.Z.. ,+;$S ~/tlt.61.-'r' 

1) succ.e-e..s1==t.tL.. APP.t.rc.4rco..u t>~ 
11

.S(Q lAA-f?.E. I"' e. 'r' 11 ,+~SeM.6 ~ t' .M.E.THOO 

2) ~ i K Ps I t.OW E. ft.. j> E .4 k ..:!. 'i't'l!:.S S Ti-( A-J.) 

1>'Ra.'1l0c.t..S ~SILM.81-'( 
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OSA322 4th Collaring (tapered keys driven In) 

Press·Toollng Shim lllf2 mll 10 mll a mil 6 mll 6 mil 

20000 I I I I I I I I I (Shims between 
Keys fully 
inserted 

lower tooling 
and upper platen) 

15000 , I I I I I I I I I I 
•Inner 

'I 1- I -1-t-1 -tl-~I _., psi 10000 I I I 
D Outer 

-X· v e rtlcal 

- Horizontal 

I '\ I I \I I 'I I 'I I I ~ r,:} I 5000 I r \ r \ I \ I . . ::;g\ 

0 

0 · 5 10 15 20 

CON t) ,.,..lON s Sequence Number 
\~ +S-(-E)M.\I.. \N~~R, (OU~ft) · 

'?OL..E.. ~"-\M 

~) LAMVJATg.() LOWE~ ~OL.tJ.J4 

.3) ~ f-(IL. 'IA~\MIA.T1-vH .. '1 ~f.t(M~ 

~) 'i>"~~ .S"l'Ot- SHIM.!\ AO.ll.C.S~C\> t.t>JTH
K-.y~ CltAJ. '85£ t~S~flT£0 ~ MI J.. ~ 

25 30 35 40 

R E. s Lt. 1.-IS 
1) 11.S':f>R.\JJG, 'B-ACK'\ ~ 1 i<PS I 

2.) TIRE.tc:.1!.C Ke.Ys t>1t> '1MORE..... t.VOR~ •\ 
ntAA.> ,.Vi!.CE~AP.'( 

3) 1: llAL..u~i-LoAJ R.tt&...lt-'f\ ve-w S6!~~ 1~e:.cr 
A-.s:se.MBL.l"' JS JAJ °PP..O&~E.~'S. 
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Ir k 
M\X~() l(Ey tAJSE~TcoAJ 

DSA325 Collar Keying (4/8/91) 

Press·toollng shim - o mils 

20000 I I I I I I I I I I 

15000 

•Inner 

o Outer 

psi 10000 -x- Vertical 

/--~-x-~-x-~-x-x - Horizontal 

5000 I I i 17/ I I I I I \ J I 

0 

0 2 4 
Co tJ I> 1T IOl>J$.' 

l)+S "41._. Slic~ ~" 1A.J~t(t. ~DIC. P-'L~ 
t) Dvta'l CO<(. MOC.01!& (/J C ~VllY S' MIL, 

S 114A<.L.£tt. NA.A.I '?R.&~noCIS <.ou.~,; f!! 
Po1.. E '$Ht"4.. 

~) S 1"t r '- •.tot U1' 14THA Lt• ft GM.,'\ 'S JilM S 

&f) !:t!' Pits~ s ~,,,, s litM. 

7) key~ I.'"'' ILa~A"TeO 

6 8 1 0 12 14 

Sequence Number 

F.tjlA,_.e~ 

16 18 

Jl •:s.u C.."D ~ 

1) ''SP«.,Alit ~t\~tc'' ~ .3 r<¥st lUHI lflC) 

1.) l~DO L es/\N ,. e.G 'i> FG1':t. 
l<Rt- 1,., se~'t&c:>4" . 



,, S ct IA.~~~ Ke '( " t JV Sc~ \1 o µ 

DSA324 Collaring (4115/91) 

Collar - T oollng Shim = 6 mils 

20000 +-~~-1-~~-t-~~---~~~+-~~-+-~~-+-~~--4f--~~4-~~~ 

1soool I I I ~' i\.j I 
•Inner 

o Outer 
psi 1 oooo I I I n II I I I I I I \I -x- Vertical 

.;x--x-- · ~I x~x~x~x~x--x - Horizontal 

so o o I I I // 7/ I I I I I \I I 
x- x 

ofR~I ·I· I· J . I · l=l'>-,\i 
0 2 4 6 8 10 12 14 16 1 8 

{o ~ 'O''l"'<O~ ~ Sequence Number "Q.S l.il ~ T'.S ~ 
1) i~-S') M.1t. POI.Ii?. S~1.~ tN-"~lt

(0\.\ 'te.~) (.o I L 
l) "spa.,M~ aAc.1e.'' LOSS ::s " kt~I 

'l) S" ~I &- II .+i-1'"' \A.,.~,'"' l'OOL. \AJ c. s J-f lMJ 

3) flt is~ S'tO~ 6' H\M. :: j Ml£ S 

~ '4) '<et" L. \.C. &t.\C ~~ e> 

\- l j l.U'<!.. 3 
~) 'oo l-SS/11J l\.~$'0 ~olt.. 

/'(Et- t »SE Jl l"C """" 



DSA327 Collaring 517/91 

?tt ~SS -100«.l ..a.c: S 1-11 ~:: r lo\ l U 

20000 -r-~~-r-~~-r~~--t-:~~-+~~-+~~-+~~~~~---i~~~ 

15000 
I I I I I 

_ __._ 
.L - • • I ~ I 

•Inner 

.. . . . o Outer 
psi 

10000 t I ¥ 
.. 
I I J I I I ~ • + 

1-x· Vertical 

- Horizontal 

5000 -i-~~-t-~+--~,...._~-r-~~-+-~~-t-~~--+-~~-++-~~-+~~--t 

ol ~·I 
0 2 4 

tA #1.J b ,.,..,0,., s ? 

1) ,.,.,Ill U>lL _.01.D5J) '"' ''41~ 
OUl,~~ut" c•VlTt 

"l) 0 Utt I. COLL ~&.Pt.I> IAI °3"41\ .. 
L\AJt>a .. .tl a~ C-\1\~ 

'J) ~ ~ U. pl ~.S:S $7»~ :SH\-" 

~ "\) K£. .,~ '-.tAG~t<:.f~O 

I I I I I I 
6 8 10 

Sequence Number 

I I I t:->-, \1 ( ., .1, 

12 14 16 18 

\1~S&4L1"S.' 
') q_ S"" IC 9 s I f ~.HI~ It HS.? lh~<; • AC A::" 

~) c "COO L. as /l>J FC>~ 1-t~ 'r I NS£& l"\ON 

1) OCA~il COIC. rs S7'"1LC... 't•c LJ\ll"£ 
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Q) 
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Side Bar Travel: dx/dPh 

0.00 ,-------,-----,-,...,-----.-.11="'---....,..=-r------, 

-20.00 -l---1----+-+---+-::-r----t-----r-------i 
+'- $Ht~ 

-40.00 ------1--.....-i----------------------

mils/kpsl -60.00 +--t-+---t------+-----+------+-------' 

-80.00 +---++---i--------i-----+------+-------1 

-100.00 -r-t----+----+-----1-----4-------1 

-120.00 I ,., , , , , , , , I , , , , , , , , , I , , , 9 , , 9 , , I , r , , , , , , , I , , , , , , , , , I 
·: ·, 

0 1000 2000 3000 4000 5000 

Horizontal Load (lbs.tin} 

F t5 vlt'l'- ir 

v 

• DSA322 (3/28/91) 

D DSA325 ( 4/8/91) 

-+- DSA324 (4/15/91) 
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DSA320-322 Harmonics 
?OL..~ SHIMS 

Collared Coil b2 b4 11JIJ~ ov IE.-it 

DSA320 -2.4 0.57 0 0 

DSA322 (1st assembly) =6.2 0.89 
DSA322 (2nd assembly) -2.9 0.48 D 0 

DSA322 (3rd assembly) -3.5 0.59 +s- -.s-

DSA322 (4th assembly) -2.4 0.43 +s- -s-

DSA324 -4.1 0.31 +s- -~ 

Calculated (w/o iron) -4.0 0.14 

Complete Magnet 

DSA321 2.6 0.35 

Calculated (with iron) 0.2 . 0.07 
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DSA322 Assembly Experiment Plan 

III. Second assembly 

4) 

A -l 

It -;l 

i 
E. 

Measure collared coil diameters at the angular locations specified on 
the figure below. Measure the coil at the positions along the length 
of the coil specified on the table on the next page and recored the 
data there. (These·correspond to two sets of measurements per 
standard collar pack, two sets on the strain gauge pack and one set 
each on the two end packs.) 

D (t;l...°f0
) 

f 

l 

A-1 (-1:2.") 

I 
c 

Collared Coil Viewed From the Lead End 

Measurements are to be made approximately 1/8 inch from the nearest 
feature that breaks the circular outer surface: the key slots for 
dimensions A-1 and A-2, the lifting fixture features for dimensions B 
and D and the instrumentation wire slot for dimension C. 
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