
* TS-SSC 90-008

April 9, 1990

MEMO TO: R. Bossert, J. Carson, W. Koska, P. Mantsch,
G. Pewitt,

FROM: 3. Strait

SUBJECT: Preliminary Analysis of DS0309 Collaring Data

DS0309 was collared on April 5, 1990. It contains no Teflon slip
planes in the ground insulation system. No radial shims were used
betweenthe collars and the tooling but a 10 mil shim was used between
the upper collaring mold piece and the press platen. If the collars were of
the sameradius as the tooling, no shims were usedand no deflection or
compressionof any parts occurred, then with the press fully closed the
collar key slots should just line up for a zero clearance,zero interference
key insertion. The collars are actually three mills smaller in radius than
the tooling - two by design and one due to an error in the die and a 10
mil vertical shim is used. Thus there is a nominal four mil clearanceif
the press is fully closed.

The vertical press hydraulic pressurewas increasedto 9000 psi with
strain gage and press gap data taken at 1000 psi increments. The keys
were inserted with 1000 psi horizontal hydraulic pressure. Vertical and
horizontal pressureswere then reducedto 4000 psi and 400 psi respectively
and then to zero. I have not seen the gap data but I believe that the
press was closed at the ends and a few mils open at the center. Thus
there may have been minimal clearanceand possible small interference, due
to componentdeflections, for key insertion toward the center.

Table I 6 pages gives the strain gage data for the complete collaring
sequence. Figure 1 is a plot of apparentcoil stressverses press hydraulic
pressurebefore key insertion. Unlike the data from previous magnets,the
slope increaseswith increasing load. This is the opposite of what is
expected- as contact is made betweenthe upper press platen and the
lower tooling, less of the press load should appear in the coil. This
behavior suggeststo me that the strain gage data are "wrong". Either
a the calibrationsare wrong or b too small a shim is used at the load
cell so the coil fully contacts the beam only after it is sufficiently loaded to
deform against the beam.

Among the virtues claimed for the beam-typecoil load cells is that
their responseis nearly linear and the actual calibration matchesthat
calculatedfrom finite element analysis to within 10-20%. Theseclaims
have been substantiatedby calibration measurementscarried out at BNL.
The calculated slope is about 1700 ue/10 kpsi or about 6 psi/ue. The



calibration in Table I, by contrast,have linear terms an order of
magnitudeor more smaller than this and quadratic terms that dominate
above a few hundred micro strain. The stressesreported are all well below
what would result from the nominal 6 psi/ue calibration.

Table II shows the averageinner and outer load cell strains, the
stressesthat result from a 0.17 ue/psi calibration, and coil stress verses
press hydraulic pressureslopes. The strains and stresses,plotted in
Figure 2, are much more linear than those in Figure 1 and the slopes tend
to decreaserather than increase with press load. This suggeststhat the
problem is with the calibration and not with the load cell mounting.
Using the nominal calibrations the coil stressesare 5.0 kpsi in the inner
coil, 8.6 kpsi in the outer coil for an averageof 6.8 kpsi. The slope of
coil stress versuspress load, shown in Figure 3, implies that about 70% of
the press load is transferredto the coil at the pole while the press is fully
open. This is typical of the force balance quoted by BNL.

Table III courtesy of Wayne shows the collared coil diameter
measurementsand the deflectionsrelative to the undeflectedvertical radius
of 2.182 inches. The vertical radial deflections are plotted in Figure 4 and
the inferred averagecoil stress at 0.56 mils/kpsi are plotted in Figure 5.
The strain gage collar packs cover positions 16-22 and correspondto the
largest deflections. The vertical deflections are smallest at the ends, where
the collaring press was fully closed, and are largest at the center where
they are 1-2 mils larger than expectedfrom the coil preload. A possible
explanationfor this is that due to non-closureof the press and component
deflections there was interferencebetweenthe keys and the collars. Indeed,
the coil stresswent up a few hundred psi when the keys were inserted.
This may have caused1-2 mils of scoring on the keys resulting in the
excessvertical deflection.

The suggestedcourse of action is as follows:

1. Measure the harmonicsof the body of the magnet using the
mole.

2. Place the collard coil in the collaring mold with three mils of
radial shim. Reduce the shim on the press platen to four mils.

3. Close the press to 9000 psi and remove the keys.

4. Examine the keys for scoring.

5. Re-collar using the keys; use the sametooling shims as in
step 2.

6. Repeat the mole measurements.

My expectationsare that b will be much smaller than D50308 because
of the additional pole shims aJ will differ little betweensteps 1 and 6.
The use of radial shims on the tooling should reduce collar deflections



making key insertion and removal easier and eliminating key scoring if it
is presentat all. If key scoring is a problem then after reassemblythe
collar deflections should be smaller and the prestresslarger.
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DSO 309 4/4/90

A B C D E F G H I .1 K L M
1
2
3
4 GtCEi3. Gage Facto RO Ohms AO Al A2 A3
5 70 2.02 350.242 75.1 0.17866 1.71 E-03 -l .4E-07

53 2.02 349.941 104.8 0.0781 ¶ t7DE-03 -1 .5E-07

.1. 249 2.02 350.099
8 87 2.02 350.627 -9.7 0.84707 1.95E-03 -2.1E-07
9 88 2.02 350.351 -75.2 0.81203 2.02E-03 -2.OE-07

12. . 244 2.02 349.949
I-I 71 2.02 350.423 70.6 0.51314 1.93E-C3 -1.7E-07
12 76 2.02 350.212 124.9 -0.09113 1.85E-03 -1.5E-07
13 248 2.02 350.135
14 266 2.02 350.394
15 263 2.02 350.489

ii 262 2.02 350.412
17 68 2.02 350.030 179.4 0.02636 1.88E-03 -1 .6E-07

77 2.02 350.408 124.4 -0.32542 2.OOE-03 -1 7E-07
19
20

£
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OSO 309 44/9Ø

A IBtC D E I F G H I J K L M
21 Namo: Ethel Date: 4-4-90
22 Pump Psi Vertical cylinders: A. 0
23 Pump Psi Horizontal Vyclincfers:R 0
24 3AGENQ TYPE COIL uadran I mA V my A Ohms dIR- R-RO GAcD. I E6dRRO E COIL Psi
25 70 kctiw Inner 1 2.49987 875.544 350.235 -0.007 70 34 -17 73
26 53 ctiv Inner 2 2.49988 874.701 349.898 -0.044 53 -139 -69 100
27 249 CB. Inner 1 &2 2.49988 875.218 350.104 0.005 249 -5 -2 Avg Stress
28 87 tctiv inner 3 2.49988 876.452 350.598 -0.030 87 *104 -51 -48 Inner
29 88 ctiv Inner 4 2.49988 875227 350.347 -0.004 88 -29 -14 -86 12
30 244 CEE. Inner 3&4 2.49988 874.845 349S54 0.007 244 5 2 Outer
31 71 ctuv Outer 1 2.49987 876.002 350.419 -0.003 71 -19 -10 66 124
32 76 Lctiv Outer 2 2.49987 875.488 350.214 0.002 76 30 15 124 Total
33 246 ccip. Outer 1 2.49987 875.301 350.138 0.004 248 34 17 68
34 266 cop. Outer 2 2.49987 875.919 350.385 -0.008 266 -34 -17 !

35 263 corp. Outer 4 2.49987 876.195 350.496 0.007 263 -1 -1
36 262 GorTjp. Outer 3 2.49987 876.003 350.419 0.007 262 1 1
37 68 ctiv Outer 4 2.49988 875.047 350.036 0.006 68 -2 -1 179
38 77 ctIv Outer 3 2.49988 875.974 350.407 -0.001 77 -23 -12 128
39
40
41 Name: Ethel 4-5-OOSam
42 Pump Ps Verlical cyli nders:O
43 Pump Psi H orizontat Vyclinders: 0
44 .GEM3. TYPE COIL uadran I mA V mVJ R Ohms cfR= A-RD GAcD. 1 E6dR/RO gE COIL Psi
45 70 ctiv Inner 1 2.50053 875.775 350.236 -0.006 70 -34 -17 73
46 53 ctiv Inner 2 2.50052 874.928 349.898 -0.043 53 -140 -69 lOS
47 249 corip. Inner 1 &2 2.50052 875.444 350.105 0.006 249 -11 -5 AVQ Stress
48 87 ctiv Inner 3 2.50052 876.668 350.595 -0.032 87 -119 -59 -53 Inner
49 88 ctIv Inner 4 2.50051 876.054 350.350 -0.001 88 -30 -15 -87 10
50 244 Con. Inner 3&4 2.50051 875.070 349S57 0.000 244 ii 5 Outer
51 71 ctiv Outer 1 2.50049 876.221 350.420 -0.003 71 -25 -12 65 124
52 76 ctIv Outer 2 2.50048 875.702 350.213 0.002 76 29 IS 124 Total
53 248 Cortp. Outu 1 2.50048 875.518 350.141 0.006 248 41 20 67
54 266 Cortjp. Outer 2 2.50047 876.127 350.385 -0.009 266 -41 -20
55 263 Corijp. Outer 4 2.50044 876.390 350.494 0.004 263 -2 -1
56 262 Outer 3 2.50043 876.194 350.417 0.005 262 2 1
57 68 V Outer 4 2.50042 875.239 350.037 0.006 68 5 3 179
58 77 ctiy Outer 3 2.50041 876.157 350.409 0.001 77 -11 -5 126
59
60
ii. Name:EtheI 4- 5-gOlOam
62 Pump Psi Vertical cyl ndors: 400
63 Pump Psi H orizontal Vyclinders: 0
84 GENO. TYPE COIL uadran I mA V mv R Ohms dR= R-RO GAFC. 1 EBdR/RO pE COIL Psi
65 70 kctiv’ Inner 1 2.4972 875.575 350.270 0.027 70 73 36 84
66 53 ‘ctivi Inner 2 2.49972 874.737 349.933 -0.008 53 -28 -14 104
61 249 Q2Q* Inner 1&2 2.49973 875.158 350.101 0.002 249 -4 -2 Avg Stress
68 87 ctivi Inner 3 2.49974 876.518 350.644 0.017 87 39 19 7 Inner
9 88 ctuvi Inner 4 2.49974 875.908 .350.399 0.048 88 129 64 -15 45
.L° 244 Inner 3&4 2.49975 874.789 349.951 0.003 244 4 2 Outer
71 71 ctiv Outer 1 2.49975 875.848 350.374 -0.049 71 -140 -70 44 141
.12 76 ctivi Outer 2 2.49975 875.492 350.231 0.020 76 94 46 125 Total
73 248 Outer 1 2.49976 875.253 350.136 0.001 248 39 Ig 93
74 266 Coii3p. Outer 2 2.49976 875.867 350.381 -0.013 266 39 -19
75 263 22Q2 Outer 4 2.49976 876.144 350.491 0.001 263 -2 -1
76 262 QQffiE Outer 3 2.49976 875.952 350.414 0.002 262 2 1
77 68 kctivi Outer 4 2.49977 875.272 350.142 0.111 68 314 156 228
78
79
80

77 kctIv Outer 3 2.49977 876.394 350.590 0.183 77 515 255 168
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DSO 309 4/4/SO

A IBId DI E F C H I 4 K L M
141 Name: Ethel 4-5-9O.3.4oprn
142 Pump Psi Verticai cylinders: 4000
143 Pump Psi Horizontal Vyclindors: 0
144 143. TYPE COL uadran I mA V my Ii Ohms dR- R-RO GNQ. 1 E6dRIRO E COIL Psi
145 70 ctiv Inner I 2.49951 876.316 350.595 0.352 70 998 494 563
146 53 ctiv Inner 2 2.49951 875.505 350270 0.329 53 932 461 508
147 249 Com Inner I &2 2.49951 875.084 350.102 0.003 249 -5 -2 Avg Stress
148 87 ctiv Inner 3 2.49951 877.214 350.954 0.327 87 920 456 760 Inner
149 88 ctiv Inner 4 2.49911 876.676 350.795 0.445 88 1256 622 1160 748
ISO 244 CompL Inner 3&4 2.49951 874.708 349.952 0.004 244 5 2 Outer
151 71 ctiv Outer 1 2.49951 877.618 351.116 0.693 71 1965 973 2238 2478
152 76 ctiv Outer 2 2.49952 877.045 350.886 0.674 76 1953 967 1627 Total
153 248 Comp. Outer 1 2.49952 575.179 350.139 0.004 248 40 20 1613
154 266 Camp. Outer 2 2.49952 875.792 350.384 -0.010 266 -40 -20
155 263 Comp. Outer 4 2.49951 876.061 350.494 0.004 263 2 1
156 262 Comp. Outer 3 2.49951 875.867 350.416 0.004 262 -2 -1
157 68 ctiv Outer 4 2.49951 877.500 351.069 1.038 68 2954 1462 3730
158 77 ctiv Outer 3 2.49952 877.98 351.261 0.853 77 2423 1199 2317
159
160
161 Name: Ethel 4-5-90.3.SOpm
162 Pump Psi VerticaJ cylinders: 5000
163 inders: 0
¶64 NO. TYPE COIL uadran I mA V my R Ohms dR- R-RO GAND. 1 E6dRRO zE COIL Psi
165 70 ctiv Inner 1 2.49952 876.558 350.691 0.449 70 1271 629 828
166 53 ctiv Inner 2 2.49952 875.756 350.370 0.429 53 1215 601 768
167 249 Comp Inner I &2 2.49952 875.088 350.103 0.004 249 -1 -1 va Stress
168 87 ctiy Inner 3 2.49952 877.358 351.011 0.384 87 1083 536 972 Inner
169 88 ctlv Inner 4 2.49952 876.861 350.812 0.462 88 1305 646 1236 951
170 244 Com Inner 3&4 2.49952 874.710 349.952 0.004 244 1 I Outer
Ill 71 ctiv Outer 1 2.49952 878.066 351.294 0.872 71 2481 1228 3293 3501
172 76 ctiv Outer 2 2.49952 877.469 351.055 0.844 76 2434 1205 2430 Total
173 248 Comp Outer 1 2.49952 875.174 350.137 0.002 248 31 15 2226
174 266ComOuter 2 2.49952 875.794 350.385 -0.009 266 -31 -15
175 263 Comp. Outer 4 2.49951 876.063 350.494 0.004 263 5 2
176 262 CompL Outer 3 2.49951 875.865 350.415 0.003 262 -5 -2
177 68 ctiv Outer 4 2.49951 877.992 351.266 1.235 68 3516 1741 5066
178 77 ctiv Outer 3 2.49951 878.369 351 .4i6 1.009 77 2870 1421 3213
1 79
I 80
181 Name: Ethel 4-5-9O.4pm
182 Pump Psi Vertical cylincfors:6000
183 inders:0
184 E193. TYPE COIL uadran I mA V mV A Ohms dH- A-RO GIC. IE6dR/R0 gE COIL Psi
185 70 ctiv Inner 1 2.49952 876.779 350.779 0.537 70 1528 756 1125
186 53 ctiv Inner 2 2.49952 875.992 350.464 0.523 53 1489 737 ¶077
187 249 Comp Inner I &2 2.49952 875.084 350.101 0.002 249 -2 -1 vg Stress
188 87 ctiv Inner 3 2.49952 877.633 351.121 0.493 87 1400 693 1444 Inner
189 88 ctiv Inner 4 2.49952 877.083 350.901 0.550 88 1562 773 1664 1327
190 244 Comp. Inner 3&4 2.49952 874.707 349.950 0.003 244 2 I Outer
191 71 ctiv Outer I 2.49952 878.432 351.441 1.018 71 2890 1431 4251 4371
192 76 ctiv Outer 2 2.49952 877.817 351.194 0.983 76 2833 1402 3209 Total
193 248 Comp. Outer 1 2.49952 875.183 350.140 0.005 248 42 21 2849
194 266 Com Outer 2 2.49952 875.794 350.384 -0.009 266 -42 -21
195 263 Camp. Outer. 4 2.49951 876.168 350.535 0.046 263 172 85
196 262 Comp. Outer 3 2.49951 875.824 350.398 -0.014 262 -172 -85
197 68 ctiv Outer 4 2.49951 878.373 351.418 1.387 68 3832 1897 5888
198 77 cliv Outer 3 2.49951 878.684 351.542 1.134 77 3277 1622 4137
199
200
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DSO 309 4/4/90

A
201

IBId DI E F G H
Name: Ethel 4.590.4.Q5pm

I J K I. M

202 Pump Psi Vertical cylnders:7000
203 Pump Psi Horizontal Vyclinders: 0
204 GE4D. TYPE COIL uadran I mA V my R Ohms dIR- R-RO Gtfl 1E6’dR/RO itE COIL Psi
205 70 ¼CtIV Inner 1 2.49951 877.018 350.877 0.634 70 1805 894 1497
206 53 ¼ctiv Inner 2 2.49951 876.244 350.567 0.626 53 1782 882 1466
207 249 copp. Inner 1 &2 2.49951 875.080 350.101 0.002 249 -6 -3 Avg Stress
208 87 ¼CtiV Inner 3 2.49951 877.884 351.223 0.596 87 1688 835 1936 Inner
209 88 ¼ctiv Inner 4 2.49951 877.324 350.999 0.648 88 1838 910 2180 1770
210 244 coijp. Inner 38.4 2.49951 874.706 349.952 0.004 244 6 3 Outer
211 71 ¼ctiv Outer 1 2.49950 878.837 351.605 1.183 71 3360 1663 5472 5614
212 76 ctiv Outer 2 2.49950 878.204 351 .352 1.140 76 3280 1624 4193 Total
213 248 p. Outer I 2.49950 875.175 350.140 0.005 248 39 19 3692
214 266 Crnp. Outer 2 2.49950 875.788 350.385 -0.008 266 .39 -19
215 263 9prflp. Outer 4 2.49960 876.061 350.481 -0.009 263 1 0
216 262 fopp. Outer 3 2.49960 875.866 350.403 -0.009 262 -1 0
217 68 ¼CtIV Outer 4 2.49g59 878.827 351.588 1.558 68 4475 2215 7703
218 77 ¼CtIV Outer 3 2.49950 879.026 351.680 1.273 77 3657 1810 5087
219
220
221 ame: Ethel 4-5-90.4.l5pm
222 Pump Ps i Vertical c nders: 8000
223 Pump Psi Horizontal Vydinders: 0
224 X3ED. TYPE COIL uadran I mA V mV A Ohms dR= R-RO GN4D. E6dA/RO JLE COIL Psi
225 70 ctuv Inner I 2.49952 877.243 350.965 0323 70 2049 1014 1864
226 53 ctuv Inner 2 2.49952 876.486 350.662 0.721 53 2045 1012 1866
227 249 corjp. Inner I &2 2.49952 875.092 350.104 0.005 249 .4 2 Avg Stress
228 87 ¼ctlv Inner 3 2.49952 878.221 351 .356 0.729 87 2061 1020 2660 Inner
229 88 ctIv Inner 4 2.49952 877.549 351.087 0.736 88 2084 1032 2685 2269
230 244 coii3p Inner 3&4 2.49952 874.716 349.954 0.006 244 4 2 Outer
231 71 kctivi Outer 1 2.49952 879.152 351.729 1.306 71 3716 1840 6476 6587
232 76 ctivi Outer 2 2.49952 878.537 351.483 1.271 76 3653 1808 5095 Total
233 248 Con2, Outer I 2.49952 875.180 350.139 0.004 248 36 18 4428
234 266 Outer 2 2.49952 875.797 350.386 -0.008 266 -36 -18
235 263 coi. Outer 4 2.49951 876.063 350.494 0.005 263 -2 -1
236 262 Outer 3 2.49951 875.872 350.418 0.006 262 2 1
237 68 kctivi Outer 4 2.49951 879.171 351.737 1.707 68 4862 2407 8879
238 77 ctivi Outer 3 2.49951 879.331 351 .801 1.393 77 3959 1960 5898
239
240 .
241 Name: Ethel 4-5-90.4.aOpm
242 Pomp Psi Vertical cyl nders: 9000
243 Pump Psi Horizontal Vyclinders: 0
244 GEFfl TYPE COIL uadrari I mA V mV R Otirns dR= R-RO GAMD. IE6dR/RO JLE COIL Psi
245 70 ¼ctivi Inner 1 2.49953 877.424 351.035 0.793 70 2258 1118 2209
246 53 ctivi Inner 2 2.49953 876.693 350.743 0.801 53 2284 1131 2269
241 249 Inner l&2 2.49953 875.090 350.101 0.002 249 -4 -2 Avg Stress
248 87 ctivi Inner 3 2.49953 878.455 351.448 0.820 87 2330 1153 3239 Inner
249 88 ctivi Inner 4 2.49953 877.728 35I.l6 0.810 88 2302 1140 3168 2721
250 244 coi. Inner 3&4 2.49953 874.714 349.951 0.003 244 4 2 Outer
251 71 ctivi Outer 1 2.49954 879.401 351.826 1.403 71 3993 1977 7299 7517
252 76 ctivi Outer 2 2.49954 878.863 351.610 1.399 76 4022 1991 6057 Total
253 248 Gorflp Outer 1 2.49954 875.184 350.139 0.004 248 38 19 5119
254 266 Gonjp. Outer 2 2.49954 875.798 350.384 -0.010 266 -38 -19
255 263 Outer 4 2.49954 876.074 350.495 0.005 263 6 3
256 262 Gor Outer 3 2.49954 875.875 350.415 0.003 262 -6 -3
257 68 ctiv Outer 4 2.49954 879.467 351.852 1.822 68 5190 2569 9913
258
259
260

77 kctivl Outer 3 2.49954 879.611 351.910 1.502 77 4277 2117 6800
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DSO 309 4/4190

A IBId DI E F 0 H I .1 K I. IA
261 Name: Ethel 4-5-904.3Opm

!3 Pump Psi Vertical c1inders: ooo
263 - - Pump Psi Horizontal Vyclinders: 1000
264 iCECL TYPE COIL uadran I mA V my R Ohms dR- R-RO 1 E6dR/RO jtE COIL Psi
265 70 ctivi Inner I 2.49953 877.543 351.083 0.841 70 2390 1183 2441
266 53 ¼ctiv Inner 2 2.49953 876.536 350.680 0.739 53 2101 1040 1Q58
267 249 con. Inner 1 &2 2.49953 875.0g3 350.103 0.003 249 0 0 Avg Stress
268 87 ctIv Inner 3 2.49953 878.625 351.516 0.889 87 2524 1250 3684 Inner
269 88 ctIv Inner 4 2.49953 877.848 351.205 0.854 88 2428 1202 3460 2886
270 244 cortj. Inner 3&4 2.49953 874.714 349.951 0.004 244 0 0 Outer
271 71 ctJv Outer 1 2.49953 879.508 351.869 1.446 71 4114 2037 7669 8101
272 76 ctIv Outer 2 2.49953 879.079 351.697 1.486 76 4270 2114 6738 Total
273 248 conp. Outer 1 2.49953 875.185 350.139 0.004 248 40 20 5493
274 266 cor. Outer 2 2.49953 875.797 350.384 -0.010 266 -40 -20
276 263 Qjg. Outer 4 2.49953 876.072 350.494 0.005 263 3 1
276 262 Outer 3 2.49953 875.876 350.416 0.004 262 3 1
277 68 ctiv’ Outer 4 2.49953 879.626 351.916 1.886 68 5374 2660 10510
218 77 ctivi Outer 3 2.49953 879.815 351.992 1.584 77 4509 2232 7487
279
280
2!l Ethel 4-5-90.4.45pm
282 Pump Ps i Vertical cyl nders: 4000
283 Pump Psi Horizontal Vyclinders: 400
284 4AGEM. TYPE COIL uadran I mA V Cmv R Ohms dR= R-RO GAGE!’D. I E6dR/RO JLE COIL Psi
285 70 ctiv Inner 1 2.49955 877.271 350.972 0.730 70 2073 1026 1902
286 53 ctiv Inner 2 2.49955 876.571 350.692 0.751 53 2134 1056 2012
287 249 copp. Inner 1 &2 2.49955 875.099 350.103 0.004 249 -2 -1 Avg Stress
288 87 ctIv Inner 3 2.49955 878.383 351.417 0.790 87 2239 1108 3038 Inner
289 88 ¼ctiv inner 4 2.49955 877.477 351.055 0.704 88 1995 988 2497 2362
290 244 co. Inner 3&4 2.49955 874.722 349.952 0.005 244 2 1 Outer
291 71 ctiv Outer 1 2.49955 878.870 351.612 1.189 71 3385 1676 5541 6126
292 76 ctiy Outer 2 2.49955 878.516 351.470 1.259 76 3621 1792 5015 Total
293 248 coij. Outer 1 2.49955 875.186 350.138 0.003 248 36 18 4244
294 266 coip. Outer 2 2.49955 875.802 350.384 -0.009 266 -36 -18
295 263 GarTjp. Outer 4 2.49954 876.080 350.496 0.007 263 1 i
296 262 Gonj. Outer 3 2.49954 875.885 350.418 0.006 262 -1 -1
291 68 ¼ctivi Outer 4 2.49954 879.056 351.687 1.656 68 4713 2333 8419
298 77 CtiV Outer 3 2.49954 879.224 351.754 1.346 77 3824 1893 5529
299
300
Ol Ethel 4-5-9O.5pm
302 Pump Psi Verlical c1i nders .0
303 Pump Psi Horizontal Vyclinders: 0
304 PGEfl TYPE COt uadran I mA V my R Ohms dA- R-RO GACIC. I E6’dR/RO }LE COIL Psi
305 70 thtiv Inner 1 2.49952 876.902 350.828 0.586 70 1662 823 1298
306 53 ctlv Inner 2 2.49952 876.219 350.555 0.613 53 1742 862 1410
307 249 Qip. Inner 1&2 2.49952 875.090 350.103 0.004 249 -8 -4 Avg Stress
308 87 ctuv Inner 3 2.49952 878.044 351.285 0.658 87 1857 919 2252 Inner
309 88 ¼ct1V Inner 4 2.49952 877.101 350.908 0.557 88 1570 777 1678 1659
310 244 Inner 3&4 2.49952 874.718 349.954 0.007 244 8 4 Outer
311 71 CtiV Outer 1 2.49953 877.931 351.239 0.816 71 2317 1147 2940 3772
312 76 thtiv Outer 2 2.49953 877.826 351.197 0.986 76 2837 1404 3218 Total
313 248 cofTjp. Outer 1 2.49953 875.182 350.139 0.004 248 36 18 2716
314 266 Qp. Outer 2 2.49953 875.198 350.386 -0.008 266 -36 -18
315 263 o41p. Outer 4 2.49953 876.068 350.494 0.004 263 3 1
316 262 Outer 3 2.49953 875.872 350.415 0.003 262 3 -1
311 68 ¼ctuv Outer 4 2.49953 878.088 351.302 1.272 68 3620 1792 5332
318 77
319
320

¼ctuv. Outer 3 2.49953 878.530 351.479 1.071 77 3046 1508 3600
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DSOSO9 Collared Coil Men

I
A B C D E F C K I J K

MaQnet DSO309
2
3 M.asur,m.nI Poslilo V.rtIcaI Dimenslo Horizontal Olmenelo 45 Dior.. DIm.n.Io 125 Dear.. Dimenslo Vertical Deflecilo Prestress from Horizontal Defleotlo 4$ DQ DeIlecilo 135 Dig DeIj.cilon

4* 4.Sxx 4.2xx 4.3xx 4.Sn on Radius Vertical DollocIlo n
5 0 71 86 65 65 3. 6250. 0.50 0.50
I I 71 85 64 65 2. 6250. 0.00 0.50
7 2 71 85 64 65 2. 6250. 0.00 0.50
t 2 70 86 64 64 3. 5357c 0.00 0.00

.Q_ 4 71 85 64 55 3. 6250. 0.00 0.50
*19 5 72 85 64 66 4. 7149. 0.00 1.00
ii 6 72 85 64 66 4. 7143. 0.00 1.00
12 7 72 86 64 55 4. 7I43 0.00 050
13 8 72 86 64 64 4. 7143. 0.00 0.00
14 9 72 88 64 4 4. 7143. 0.00 0.00
15 10 72 86 64 64 4. 7143. 0.00 0.00
16 ii 72 85 64 66 4. 8096. 0.00 1.00
17 12 73 84 64 56 4. 8036. 0.00 1.00
18 12 73 85 64 66 4. 8036. 0.00 1.00
19 14 73 84 64 65 4. 8036. 0.00 0.50
20 15 73 A4 63 65 4. 8036- .0.50 0.50
21 16 74 4 63 65 5. 8929. -0.50 0.50
22 17 74 3 64 65 5. 8929. 0.00 0.50
23 18 74 4 64 65 5. 8929. 0.00 0.50
24 19 76 84 65 66 6. 10714. 0.50 1.00
25 20 75 84 64 65 5. 9821. 0.00 0.50
26 21 75 84 65 65 5. 9821. 0.50 0.50
27 22 75 84 65 66 5. 9821. 0.50 1.00
28 23 72 84 65 65 4. 8036. 0.50 0.50
29 24 72 85 64 66 4. 8036. 0.00 1.00
30 25 72 85 66 55 4. 7143. 1.00 030

31 26 72 85 64 85 4. 7143. 0.00 0.50
1! 27 72 85 64 64 4. 7143. 0.00 0.00
33 28 72 85 64 65 4. 7143 0.00 0.50
34 29 72 85 64 64 4. 7143. 0.00 0.00
35 30 72 85 64 64 4. 7143. 0.00 0.00
31 31 73 85 55 64 4. 8036. 0.50 0.00
37 32 73 85 64 65 4. 8036. 0.00 0.50
38 33 79 85 64 65 4. 8036. 0.00 0.50
39 34 72 85 65 65 4. 8036. 0.50 0.50
40 25 72 85 65 65 4. 7143. 0.50 0.50
41 36 72 85 65 65 4. 7143. 0.50 0.50 *
ii 27 72 05 65 55 4. 1143. 0.50 0.50
43 38 71 84 64 64 3. 6250. 0.00 0.00

90 71 84 64 64 3. 6250. 0.00 0.00
45 40 71 85 64 65 3. 6250. 0.00 0.60
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Chart2

Vertical Deflection of Collared Coil
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Charti

Coil Prestress
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