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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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The above is a schematic of the PEP ring, showing the nomenclature of the 
interaction regions, showing the position of the interaction quadrupoles in each 
region. 

The numbers in the boxes indicate the sequence in which the magnets are 
required, and the dates that the magnets are to be installed is written below 
these sequence numbers. 

The following is a description of the lamination shuffling procedures which 
is adopted to obtain certain magnet sy~metries in each interaction region, and 
make the laminations available for proper core fabrication sequence. 

I Core Numbering Scheme 

The half-cores will be labeled according to the region, magnet type, 
and position in that magnet. 

i.e., Magnet 6B Ql Lower is the lower half-core of the Ql magnet in 
insertion region 68. 
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II Shuffl i ng 

A. Shuffling shall be done onto 12 pallets for each of the first 5 lots, 
and into 16 boxes for the last lot. Each lot is defined as enou~ 
laminations to fabricate 2 ~I's-and 2 Q2's in each insertion regions, 
2 A and B, 4 A and 8, 6 A and 8, 8 A and B, 10 A and B, and 12 A and B. 
After shuffling, there will be 60 pallets and 16 boxes, 76 units in all. 

Example, Lot 6; (first 5 shuffles) 
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Example, Lot 2 (last shuffle) 
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II B. Shuffling Sequences 

The fabricator will ship eight 4,000 lb boxes of laminations twice a 
week until the total number of laminations have been completed (about 
5 weeks). Each box "Jill be labeled with the highest serial number of 
the lamination in the box. There are 2 piles per box, each pile will 
be labeled with the serial number of the top lamination in the pile. 
Each shipment will have enough laminations for - 60% of one lot (about 
2-1/2 magnets). Shuffling should begin immediately upon r~ceipt of a 
shipment so that empty boxes can be returned to the fabricator for 
later deliveries. 

1. Shuffling fror:l a shipment should start from the highest serial 
number box, from the highest serial number pile and \'Iork backv,Jards 
until the shipment is exhausted. 

2. Shuffle laminations one at a time in the following sequence onto 
the pa 11 ets : 

6 B Lower Pile 1 ' 

n B Upper Pil e 1 
From right to 1 eft on diagram on top of 

6 A Lower Pile 1 page 2. 

6 A Upper Pil e 1 

Repeat this until Pi 1 e 1 is complete, then complete the piles in 
the foll ovling sequence: • 

Pa 11 et 1 Pile 2 

Pa 11 et 1 Pile 3 

Pa 11 et 2 Pil e 1 

Pa 11 et 2 Pil e 2 

Pa 11 et 2 Pile .3 

Pa 11 et 3 Pil e 1 

Pall et 3 Pi 1 e 2 

Pa 11 et 3 Pil e 3 

~-------------------------~-----------------------------------------------~I 



PE0104 I>15126 I 
PAGE 

4 OF 8 

LAWRENCE BERKELEY LABORATORY. UNIVERSITY OF CALIFORNIA, 

ENGINEERING NOTE 
CODE SERIAL 

IAUTHOR LOCATION DATE 

J. Tanabe/R. Avery I
DEPARTMENT 

Mechanical Engineering Berkeley January 30, 1978 

II B. 3. Shuffle laminations one at a time in the following sequence into 
the boxes: 

2B Lovler Side 

:~ 28 Upper Side 
From ri ght to left on diagram on bottom 

2A Lower Side 1 , of page 2. 
I 

2A Upper Side 1 
I 
I 
I 

Repeat this until side 1 is filled, then fi 11 the sides in the 
following sequence: 

Box 1 Side 2 

Box 2 Side 1 

Box 2 Side 2 

Box 3 Side 2 

Box 4 Side 1 

Box 4 Side 2 

Leave side 1 of box 3 empty. 

4. There shall be enough laminations to complete a Ql half-c~rewith 
the laminations on the 3 piles in pallet #1 and the first 2 piles 
in pallet #2. There shall be enou9h laminations to com~lete a Q2 
half-core with the laminations on the third pile on pallet #2 and 
the 3 piles 'on pallet #3. For the last lot, there shall be enough 
laminations in the 4 sides of the first two boxes to complete a 
Ql half-core. , Q2 will use the laminations in the 3 filled sides 
of the last two boxes. 

The specific number of laminations for each pile on the pallets 
and the sides of the boxes are calculated assuming a .0598" 
nominal thickness. These numbers may change if the final 
lamination thickness varies significantly from the no~inaq. 

Pallet 1 ; each pile has 261 laminations 

Pa 11 et 2 and 3; each pile has 226 la~inations 

Box 1 and 2 ; each side has 308 laminations 
" 

Box 3 and 4; each side h'as 302 laminations 

L--. _____________ .. _, _______________________ ---l 
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B. 5. Subsequent shuffl es fo 11 ow the patterns outlined below. 

Shuffle 1 Lot 6, (12) Pallets 

Shuffle 2 Lot 8, (12 ) Pallets 

Shuff1 e 3 Lot 10, (12 ) Pallets 

Shuff1 e 4 Lot 12, (12 ) Pall ets 

Shuffle r Lot 4, (12 ) Pallets J 

Shuff1 e 6 Lot 2, (16 ) Boxes 

6. Label each pallet and box carefully in a manner so that their 
identification cannot be lost. 

Exanple: 

COI(.'£ <:; B ~c.015 /Z.- CCJX.G" ~ 13 LC!u..I#"('.....- CoruJ bE L~u .. );.r£-

?LULtf;5 ?A~LET # I at...LET#2. ;P.aLLlJ r /I; 3 

6)1 

(on..e .z.A t//')~,::.;/z .. 

BvVx If/ 

&.I 

6U /0.2..-

,..-------....,--

~5 2A CJP?li7t. 

13f/'-'t/h. 

tLI 

(' tlX-t5 2.4 IJ I'P::'O'(. 

J3o--y/!3 

~L. 

&.2-

{()r.--{;;~ 2.4 V?I'ts-<" 

J3yY:;If~ 
6LL 

7. Label the pile number on each pile on each pallet. Label the pile 
number on each side in each box. These labels must be affixed so 
that they cannot be lost. 

8. Any laminations that are left over after the shuffling should be 
left in the boxes as received from the fabricator. These boxes 
\Ali 11 be our "1 eftover" s toc k. 

L...-______________ .. ________________________ --' 
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II B. 9. 
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Store all pallets and boxes as shown below. Boxed numbers indicate 
order of shuffling. Circled numbers indicate the withdrawal 
sequence. 

Pallets are piled such that pallet 1 is on top and 3 is on the 
botto~. Box 1 is on top of 2. Box 3 is on top of box 4. 

6', ,! L:A &8 ' f\ ._-""\ ~ /3 

III < t/?pc/?", JLOWL';,}"L f/?;Jo,rz- / j L otJLJJ<... 
L __ .J 

$8 1$ 14 ,.,r ;fA 
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III Stacking the Half Cores 

/\ . The seC'juence of core fabrication \'Ii 11 be as fo 11 OvlS : 

1 2 3 4 5 6 7 8 9 10 11 12 

I 

, '-i 

Region 6B 63 6B 6B 8A 8/1. 8A SA 6A 6/\ 6A 6A 
Quad Q1 ~2 01 Q2 Q1 1')2 01 Q2 Q1 Q2 Q1 02 
Pos it ion L L U U L L I u U L L U U 

13 14 15 16 17 13 19 20 21 22 23 24 
-

Region 4B 4B 4B t1B lOB lOB lOB lOB 12A 12A 12A 12A 
Quad Q1 ~2 Q1 02 Q1 Q2 01 Q2 Q1 Q2 Q1 Q2 
Position L L U U L L U U L L U U 

.25 26 27 28 29 30 31 32 33 34 35 36 

Region 4A 4A 4A 4A 2B 2B 2B 2B 2A 2A 2A 2A 
Quad ~1 Q2 Q1 Q2 01 Q2 Q1 Q2 Q1 Q2 Q1 Q2 
Position L L U U L L U U L L U U 

37 38 39 40 41 42 43 44 45 46 47 .48 

Region 128 12B 12B 12B lOA IDA lOA lOA 88 88 88 8B 
Quad Q1 Q2 01 Q2 Q1 Q2 Q1 Q2 Q1 Q2 01 Q2 
Position L L U U L L U U L L U U 

I 

A. Core Stacking 

Stackinq will commence from the lead end side. 

1. Q1 Draw plates in the fo 11 owi ng sequence: 

From Pallet 1 Pil e 1 l J 
Sox 1 Side 1 

Pa 11 et 1 Pile 2 Box I Side 2 I 

Pa 11 et 1 Pile 3 Box 2 Side 1 

Pall et 2 Pil e 1 L Box 2 Side 2 

Pallet 2 Pil e 2 

."---
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III B. 

c. 

2. Q2 Draw plates in the following sequence: 

" / 

From Pallet 2 Pile 3 I Box 3 Side 2 

Pallet 3 Pile 1 Box 4 Side 1 
) or 

Pa 11 et 3 Pile 2 Box 4 Side 2 
" 

Pa 11 et 3 Pile 3 

Leftover or Short Laminations 

We anticipate we may have to add or subtract up to 25 or 30 laminations 
from each magnet. If we have excess laminations in the piles, they 
should be banded and labeled by the core number, pallet or box number 
and pile number. These should be carefully stored away in case there 
is a shortage on subsequent magnets and kept separate from "leftover" 
stock described in Section II - B - 8, page 5. 

Revision A: Fabrication and installation sequence and dates revised. 
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