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DSA322 1st Collaring (1 /25/91) 

Press-Tooling Shim = 5 mils 

20000 

15000 

PSI 10000 

5000 

0 

0 2 4 6 8 1 0 

Co/.J D 1 rLoJ.J s: Sequence Number 

I ) 1J 0 'P 0 L.e S 1-t \M S 

.2.) E D Me..£ Too Lt AJ L; · 
U. Pf> E. R - ~ o A-=t\M. t.~;M-V'I- L 
Pt IA a N H.e. ~'T ,::E.A-TVRC..S 

10 mils 

12 14 1 6 

(Shims between 
upper tooling and 

upper platen) 

• Inner 

-o- Outer 

-x- Vertical 

- Horizontal 

1 8 

Rt. su1-T$: 
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N J2-1S-~il l..E.FT-Rllil-l.T C.OLLf't"?... 

C...LOS 0LR.E... D! F-1=-E:...~ e!VCE._ 

z.) SlG, 1'J\FlcJ1t-.v1 ove~couPRE-sS 10AJ 

'P-. t..Qu 1 R.-~V w ov~c.oM fE... ~i=-rec-r o~ Ct) 
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DSA323 First Assembly and Disassembly 

2/15/91 3/8/91 

20000 I I I I D---4\ I I I 1'~ I I 

15000 

•Inner 

o Outer 

psi 10000 -x- Vertical 

- Horizontal 

5000 

0 I ~ I I ! I ,,,,.......=-I ! ><~< ~ I I x 'Y--'------l 

0 2 4 6 

~D tJ D JTlOIV S : 

1) fJV PC>L.E S rH MS 
2) )_AM.\~ A-"i'"E-D u ~ p e..~ Tl:>OL. \A)(\ 

1-\A ~ Au t., JJ ~E-NT \=-.E:.A-ruRE..s 

3) 5" mi~ "f'RE-SS $70\f> SHlM 

8 1 0 12 

Sequence Number 

1 4 1 6 1 8 20 

'K.£.S. U. L. TS: 
1) .S'IGu11=lc.f'>tt\J• A2!:\M. Mts-ALtCltJMe..ur 

.-v ID-\?.- M-\\ LEF-T -~..IG !-tT i)1Fl=-E.\tEl\/CE 

z..) J<e- '(!!. JJ OT F ULJ... Y r.v $ER Tt-D (--" 10 w-.~\s) 
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DSA322 2nd Collaring 

2/28/91 3/5/91 

15000 l I I ~ I \I I I I I I\ I 
-11- Inner 

r- I I I I I I I I I J , I 
, o Outer 

psi 10000 I I I i I I .... I I I I - :::;::m I I 1 -x- Vertical 

- Horizontal 

~ I r-r\~ • + I If \\ 
5000 

0 :~E ):E I I x ~__J 

0 2 4 6 

co10L>\T IDJJ.S: 

1) 100 f'OLE- St-l\M S 
2.) S- M lL ·nA 2\M lA 11-lA-L\\ SI-HMS J 

1-/ Q U Aj) AAAJT.S 

3) S- rv\lL f>~t.SS S"7'P? SI---\\}./\ 

8 1 0 12 

Sequence number 

1 4 1 6 1 8 20 

R~S ui...TS ~ 
1) /JO' A-c\M'u!H..AL fvtlS-A t... I G.AJME.A.1-1 

z..) KE-'(S FUL-'- \"" t AJS E.R.IE 1) AT 
:5--00 L -s-:::./1 N" 
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DSA322 Third Collaring (tapered keys set in) 

Press-Tooling Shim = O mil 2 mil 4 mil 

20000 -1-------------+-------------1-------------+-------------1--------------1 (Shims between 
upper tooling and 

upper platen) 

1sooo I I _ __. I - I iA=I\ I 

psi 10000 

5000 

0 

0 5 1 0 15 

CJ) t.J t> 1 Tl o JJ $ Sequence Number 

1) tS"C:-~) MIL. · l!VfV{:..~ (oi.<.TE.R) 

t'OLE. :Sl-\.\M 

2) S- MIL 1rA~lf-.lL.1:n-tA-LH 61-1\M.S 

3) l N C~e..+se. <f>'g£$$ S1"0~ :Sl-l \ M LOJT1 L 

I< IZ:.-'( S C lt-N B E IP t..A-c. fl. 0 13i '(' "f A Al ~ 

20 25 

•Inner 

D Outer 

-x- Vertical 

- Horizontal 

RE.SU.I-TS 
1) 'i Ml L.. 'PR.ESS SID~ .$ +H.M oPT\M.11- L ~o R. 

'' .sQu.A-R~ 1<s.-l( '' M e.n-toD 

z) 
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DSA323 Second Assembly 

3/14/91 

20000 

15000 
I I I /I I I I I 

psi 10000 I I I J I 7-===T =\ l I 

5000 ~ I I/ /Y I \ I 
-

I 
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0 2 4 6 8 1 0 12 

C:..01.J D \"'l\.ON S .: 
Sequence Number 

I) /.JO ?OLE S 1-l\M. S:. 

Z.) TOOLlAJC, .se.ruF' nte... SA-M-e A-S 

3'R'D D~ A-3 z_z._ A--.SS E:=M-Bl-'( 

I 

I 

! 

14 

3/23/91 

I I I I 

•Inner 

-D Outer 

T T T I -x- Vertical 

- Horizontal 

i I I 
->K- Yoking(84") 

1 6 1 8 20 

R.E..S IA/... TS:. 
1) su.cc..e;.?S'Ft....(_L APPt.lC.4-llON Cl\'=-
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DSA322 4th Collaring (tapered keys driven in) 

Press-Tooling Shim =12 mil 1 O mil 8 mil 6 mil 6 mil 

20000 

15000 

psi 10000 

5000 

0 

0 5 1 0 15 20 

CON~ l"'ILDN S: Sequence Number 

1) +-S-(-S")M\L' · \tVN~K(OUT12..~') 
'\'.>CJL.E- S.\-\.\M 

G..J LM·HNA-n=...D LOWE..'R. /DOLL/JC1 

.3) 5 /.A.I'- 1IA~tMLA.T1-\.AL'I SI-HM~ 

t.j) '? ~E:..5 S S.7'0~ ~ 1-\fM..5 A DJ U. .S /'E:.IL> u.,J.Jll L 

KG.'r'.5 CftAJ 'B~ t"3SE-R..TE-D -S"'O M Jt.~ 

25 

Keys fully 
inserted 

30 35 

RE:.S LU ... TS 

(Shims between 
lower tooling 

and upper platen) 

-11- Inner 

o Outer 

-x- Vertical 

- Horizontal 

40 

I )1r Sf>R \ kJ C, B-f'rC...K '\. ~ 1. /<PS I 
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n-tAAJ Ne.c.es.s AP...I( 
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A--~se.MBL-1"' rs 1AJ t'R.O"iR..~:=.s. 
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1.5 m Model Dipole Harmonics 

Collared Coils 

DSA320 
DSA322 (1st assembly) 
DSA322 (2nd assembly) 

[1] DSA322 (3rd assembly) 
[1.2] DSA322 (4th assembly) 

DSA323 

Calculated (w/o iron) 

Complete Magnet 

[3] DSA321 

Calculated (with iron) 

Notes 

b2 

-2.4 
-6.2 
-2.9 
-3.5 
-2.4 
-4.1 

-4.0 

2.6 

0.2 

b4 

0.57 
0.89 
0.48 
0.59 
0.43 
0.31 

0.14 

0.35 

0.07 

On all assemblies the keys were set into the collars 
with minimal force and no pole shims were used 
unless otherwise noted. 

[1] +5(-5) mil pole shim on inner( outer) coil. 
[2] Tapered keys driven in after they could be started by 

50 mils. · 
[3] Collared in Tevatron press using upper tooling only, 

keys .. tapped in" with hammers. 
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