4. Collared coil.

4.1 Preload adjustment.
Room temperature preload for HGQ-02 in the inner and outer layer ~ 83 MPa (12000 psi) corresponds to a coil azimuthal size of +375 m for inner and +250 m for outer coils. The inner coil size approximately +75 m/+125 m [+0.003 in/+0.005 in], so they had  to  be  shimmed  up ward  by 300 m /250 m [0.012 in/0.010 in]. The outer coil size was  +125 m [+0.005 in], so they needed to be shimmed up ward by 125 m [0.005 in]. In additional to the body, the end region shim had been calculated according to end measurements taken at position “offset” and  “~ #1”. The 25 m [0.001 in] for inner and the 75 m [0.003 in] for outer end region had been added to each shim to compensate for the differential thermal contraction between stainless steel (collar) and Ultem (end spacer) pole coil blocks.

4.2 Shim plan.

 All coils had been shimmed upward at the parting plane, uniformly across the coil from end-of-saddle to end-of-saddle.  The shim plan is shown on plots and figures 13-18. 
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Figure 13. Inner coil body and three End Regions.
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                              Figure 14. Outer coil body and three regions.

Table 8. 
HGQ-02 midplane
shims, mil 















LE
LE

Body
RE



region I
region II


region III









Inner coil
I-015
13=5+5+2+1
11=5+5+1

10=5+5
13=5+5+3


I-017
15=5+5+2+2+1
13=5+5+2+1

12=5+5+2
15=5+5+2+3


I-016
13=5+5+2+1
11=5+5+1

10=5+5
13=5+5+3


I-018
15=5+5+2+2+1
13=5+5+2+1

12=5+5+2
15=5+5+2+3









Outer coil
O-012
22=5+5+5+5+2
17=5+5+5+2

5
17=5+5+5+2


O-011
22=5+5+5+5+2
17=5+5+5+2

5
17=5+5+5+2


O-013
22=5+5+5+5+2
17=5+5+5+2

5
17=5+5+5+2


O-014
22=5+5+5+5+2
17=5+5+5+2

5
17=5+5+5+2

All extra shims are stepped, or “feathered”, in ½ inch increments at region border LE I-II, and in ¼ inch increments at region border Body-RE III and Body-LE II.
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                          Figure 15. Magnet body cross-section.

          Figure 16. Magnet lead end cross-section, saddle region I.
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                         Figure 17. Magnet lead end cross-section, region II.
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               Figure 18. Magnet return end cross-section, saddle region III. 

4.3 Quench protection strip heaters.

Quench protection strip heaters were placed in between the inner and the outer layer and also added to the space between the outer layer and the collars (Fig. 19). The strip heater assembly is 75 m (0.003 in) thick. The heater consists of a 25 m (0.001 in) stainless steel strip covered on each side by a 25 m (0.001 in) Kapton “cover sheets”. To minimize the preload differences due to the strip outer heater, one of the Kapton cover sheets (the one facing the collars) was removed. In addition, the collar lamination radial surface is known to be 25 m (0.001 in) large radially( see Appendix, collar inspection). This leaves only 25 m (0.001 in) extra material radially within the magnet cross section. 

Finally, we have175 m (0.009 in) Kapton insulation between each strip heaters and coils.
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                                                  Figure 19. Strip heater location.

At least 125 m Kapton insulation covered heaters at transition and end areas. The ground wrap was modified specially at Lead and Return Ends to ensure there was no heater-to-collar ground short potential.

4.4 Strain gauges.

Coil size in the different quadrants along the magnet which was calculated according to coil size data and coil location in the magnet is shown in Fig. 20, 21.
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        Figure 20. Inner coil size by quadrant along the magnet (with respect to nominal).
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      Figure 21. Outer coil size by quadrant along the magnet (with respect to nominal).
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Longitudinal positions  #10 and #18 in the magnet body were chosen for strain gauge installation. These sections have smallest and biggest azimuthal coil sizes, respectively. Each strain gauge position is instrumented with four beam gauges, four temperature-compensating gauges, and with four capacitance gauges. Additional two capacitance gauges were placed at the outer coil parting plane at the Lead and Return ends on saddles. Gauge locations are show on Fig. 22, 23.

                                 Figure 22. Magnet longitudinal position  #10.

                                 Figure 23. Magnet longitudinal position  #18.

4.5 Pole extensions.

Pole extensions are 12.7mm (1/2 in) long Ultem pole pieces, which extend longitudinally from the back of the Ultem keys on both the lead and return ends.  They fill the pole space of both the inner and outer layers otherwise filled by the collar laminations. The ground wrap can be overlapped in this transition area to prevent cracks, which might create ground shorts.

 The location scheme for pole extensions is shown in Fig. 24. 
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                                           Figure 24. Pole extension location.

On the lead end of the magnet unmodified (manufactured by design) pole inserts were installed equal to the inner edge of the end, which had the same longitudinal position for each quadrant. On the return end pole inserts were modified to fill spaces between collars and ends completely, because of different coil lengths.

125 m (.005in) were added to each outer pole face of the pole extensions to compensate for differences in the modulus of Ultem vs. stainless steel and to  "partially" compensate for the differential thermal contraction between the two materials. Two magnet cross-sections with pole insert blocks are show in Fig. 25 and 26. 
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                            Figure 25. Magnet cross-section with lead end pole extension.
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                          Figure 26. Magnet cross-section with return end pole extension.

4.6 Keying.

After the magnet is assembled, shimmed and collared, the collared assembly is placed into the vertical keying press. The collared assembly is then “massaged”. This consists of  pressing the entire length, incrementally, once at 1500 pump psi and again at 3000 pump psi, beginning with the return end of the body section.

The body of the magnet is then keyed. All collars are incrementally compressed to the design position and fixed by inserted keys. The main press release is then released, internal deflections in the collared coil assembly occur, and the coil preload decreases.

The specific keying process for each 3 inch increment is explained below:

A section of the collared coil is compressed by the main hydraulic press to a pressure 6750 pump psi, which allows the keys to be partially inserted by hand. The keys are then inserted further by hydraulic pressure (using a different set of cylinders) at a pump pressure of 3000 psi. While holding 3000 pump psi on the keys, the main press cylinder are then released and pressured again to 6750 pump psi. three more times. This cycling allows the keys to be filly inserted into their respective slots in the collars, while minimizing over compression. It is desirable to avoid over compression as much as possible, because higher assembly pressures increase risks, particularly of turn-to-turn shorts, to the coils. This process is then repeated, incrementally every three inches, for the length of the magnet body.

The 6750 psi main pump pressure and 3000 psi keying pressure are estimated based on design values, and may vary depending on specific magnet geometry.

After the body is keyed, the return end with “full round” collars is then keyed by a similar process, except that the pressures used and the exact length of the increments are adjusted to compensate for the end geometry.

Distance between main press platens “ pushers” is measured during massaging and keying. Measurements are taken with respect to steel “master” which manufactured to the design collared coil size without deflection. These measurements help to understand how much pressure is necessary to begin key insertion, allowing over compression to be minimized.

Q2 had short to ground during keying. It was discovered that the coil on the return end was shorted to the assembly mandrel. The short disappeared after the mandrel was removed.

Strain gauge readings during keying show in Fig. 27.
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Figure 27. Strain gauges reading during keying.

4.7 Final keyed pressures.

The final pressures after magnet keying are shown in Tab. 9. The strain gauges nearer the lead end are designated “lead end” and the strain gauges nearer the return end are designated “ return end”, even though the gauges are within the body, and not actually at the lead or return end.

The inner beam and capacitor gauges are placed at opposing poles, so in theory, opposing gauges should read close to the same preload. Opposing gauge pairs are:

Inner beam 003 opposes inner capacitor 019                  LE

Inner beam 005 opposes inner capacitor 032                  RE 

Inner beam 004 opposes inner capacitor 016                  LE

Inner beam 006 opposes inner capacitor 030                  RE
There are no outer coil capacitor gauges.

The “lead end” inner gauges are in the same plane longitudinally as the “lead end” outer gauges, as are the “return end” ones.

Table 9 Final pressures after magnet keying.

Gauge position and number
Maximum stress before “springback”. (Main pump pressure 6750 psi, key pusher pressure 3000 pump psi.)
Final stress after “springback”. All press pressure has been removed. Keys alone support coils.
Stress two weeks later after colleting but before yoking. Collared coil is in free state.


psi
MPa
psi
MPa
psi
MPa

Inner beam LE 003
6461
45
3232
22
2960
20

Inner beam LE 004
13096
90
7917
55
7849
54

Inner cap    LE 019
14883
103
9589
66
9644
66

Inner cap    LE 016
failed

Failed

failed










Inner beam RE 005
18903
130
14063
97
13757
95

Inner beam RE 006
15462
107
10150
70
9925
68

Inner cap    RE 032
19351
133
14103
97
14356
99

Inner cap    RE 030
failed

Failed

failed










Outer beam LE 005
16010
110
10005
69
10110
70

Outer beam LE 004
15834
109
10224
70
10578
73

Outer beam RE 007
21960
151
15622
108
15722
108

Outer beam RE 008
18785
130
12829
88
12871
89

End capacitor gauges







Outer saddle LE 034




9078
63

Outer saddle LE 037




9416
65

Outer saddle RE 035




12602
87

Outer saddle RE 036




10745
74

4.8 Mechanical measurements.
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The OD measurement data for collared coil block show on Fig. 28, 29.
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Figure 28. Collared coil deflections at midplane region.

                                Figure 29. Collared coil deflections at pole region.

4.9 Ramp splice.

The pole turn of each inner/outer coil pair needs to be spliced together. The external splice configuration is used for HGQ-02. Splices are 114 mm long, which is approximately equal to the cable transposition pitch.  Areas to be spliced are preformed, or filled with solder before the coil is wound.  The tinned sections are then spliced after the magnet straight section is collared and keyed.

4.10 End can.

An illustration of the Lead end region is shown in Fig.30.

The End Can is installed on the lead end of the coil assembly using a longitudinal force of 66660 lbs (at 9750-pump psi). The radial deflection of aluminum ring according pi-tape measurements is ~ 305 m [0.012 in]. The thickness of radial ground insulation surrounding the outer coil was reduced by 178 m [0.007 in] from the original design on the radius.
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                                       Figure 30. End can region.
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[image: image19.wmf]Magnet Return End,Coil Region III, Pole Extension
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[image: image20.wmf]HGQ-02 , Inner coil size by quadrant
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[image: image21.wmf]HGQ-02 , Outer coils size by quadrant
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[image: image24.wmf]Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

Looking from Lead to Return End
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[image: image25.wmf]Magnet Return End Gauge's Pack,Coil Area # 18, After keying

Looking from Lead to Return End
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HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Saddle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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HGQ-02 , Inner coils around size
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HGQ-02 , Inner coil size by quadrant
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Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS
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		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257
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																								ec		9078														ec		12602
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Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491
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		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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HGQ-02 , Outer coils around size
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Sheet3

		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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HGQ-02 , GAUGES READING FOR OUTER COILS



Sheet1

		

		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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Chart1

		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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HGQ-02 , Inner coils around size



Chart2

		199.3903987808		137.9222758446		199.8983997968		196.5963931928
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BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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HGQ-02 , Outer coils around size
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		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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BG data II-III

BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR OUTER COILS



Sheet1

		

		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Pole Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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Chart1

		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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HGQ-02 , Inner coils around size
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HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257
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		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Pole Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488
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		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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Chart1

		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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BG data II-III

CG data II-III

BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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Sheet3

		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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BG data II-III

BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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CG data II-III

BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Saddle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528
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		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012



I-II

II-III

III-IV

IV-I

HGQ-02 , Outer coils around size



Chart4

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012



I-II

II-III

III-IV

IV-I

HGQ-02 , Outer coils size by quadrant



Sheet3

		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski
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		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871
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																										7849																9925

																										d																d

																										10110																15722

																										9416																10745
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																								oc		10578														oc		12871

																								ec		9078														ec		12602
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		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269
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		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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BG data II-III

BG data IV-I

Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR OUTER COILS
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		HGQ-02 Coil Placement and Shim Size.																Data: 2-18-98						R.Bossert/I.Novitski

		Magnet Body

																						Looking from Lead to Return End

		Magnet Lead End, Sadle Region I																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Lead End, Coil Region II																RADIALY    - 7 mil

																						Looking from Lead to Return End

		Magnet Return End, Sadle Region III

																						Looking from Lead to Return End

		Magnet Lead End, Coli Region II, Key Extension

																						Looking from Lead to Return End

		Magnet Return End,Coil Region III, Key Extension

																						Looking from Lead to Return End

		Magnet Lead End Gauge's Pack,Coil Area # 10, After keying

																						Looking from Lead to Return End

		Magnet Return End Gauge's Pack,Coil Area # 18, After keying

																						Looking from Lead to Return End
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		199.3903987808		137.9222758446		199.8983997968		196.5963931928

		188.7223774448		161.2903225806		217.6784353569		199.6443992888

		219.7104394209		116.5862331725		206.5024130048		204.7244094488

		204.9784099568		161.2903225806		188.2143764288		202.6924053848

		178.0543561087		147.0662941326		188.2143764288		194.0563881128

		236.9824739649		176.5303530607		176.0223520447		204.7244094488

		187.7063754128		203.9624079248		178.5623571247		218.9484378969

		172.4663449327		198.3743967488		199.3903987808		212.3444246888

		176.0223520447		217.6784353569		191.7703835408		201.6764033528

		178.0543561087		224.7904495809		192.7863855728		188.9763779528

		168.4023368047		224.2824485649		201.9304038608		199.1363982728

		206.5024130048		236.4744729489		191.7703835408		195.5803911608

		204.9784099568		219.7104394209		192.2783845568		220.9804419609

		213.1064262129		199.3903987808		198.3743967488		195.5803911608

		208.5344170688		205.9944119888		197.8663957328		194.0563881128

		204.4704089408		230.3784607569		205.4864109728		190.5003810008

		200.4064008128		232.9184658369		176.0223520447		190.5003810008

		203.4544069088		235.9664719329		178.0543561087		180.8483616967

		265.4305308611		279.6545593091		237.490474981		257.048514097
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CG data II-III
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Position from LE , #

Pressure , psi

HGQ-02 , GAUGES READING FOR INNER COILS



Sheet2

		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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Sheet3

		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303
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		265.4305308611		279.6545593091		237.490474981		257.048514097
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		Coil size at 83 MPa coil pressure [µm]

		HGQI-016		inner		Side A		128		122		129		116		120		111		104		113		115		113		121		117		120		125		118		111		109		108		109		116		7

		HGQI-016		inner		Side B		89		84		85		80		82		109		124		122		131		135		126		128		126		96		93		93		115		121		172		111		24

		Downloading Coil size (+ is oversize, - is undersize)																																												113.70

		Coil size at 83 MPa coil pressure [µm]

		HGQI-017		inner		Side A		49		77		32		82		65		68		80		76		87		90		98		109		94		103		113		137		118		115		107		89		26

		HGQI-017		inner		Side B		86		87		95		98		85		126		86		79		72		69		62		65		66		67		64		63		67		67		128		81		20

		Downloading Coil size (+ is oversize, - is undersize)																																												85.00

		Coil size at 83 MPa coil pressure [µm]

		I-015		inner		Side A		114		102		125		107		93		111		102		93		104		109		107		141		139		146		145		142		133		137		137		120		19

		I-015		inner		Side B		108		104		122		116		115		128		131		123		119		117		114		110		118		110		100		121		126		114		185		120		18

		Downloading Coil size (+ is oversize, - is undersize)																																												120.22

		Coil size at 83 MPa coil pressure [µm]

		HGQI-018		inner		Side A		88		96		82		87		79		77		88		89		82		72		85		86		103		85		94		70		65		67		72		82		10

		HGQI-018		inner		Side B		72		96		77		72		68		65		74		87		77		80		81		74		72		73		80		94		67		70		128		79		14

		Downloading Coil size (+ is oversize, - is undersize)																																												80.94

						I    -  II		199		189		220		205		178		237		188		172		176		178		168		207		205		213		209		204		200		203		265

						II  -  III		138		161		117		161		147		177		204		198		218		225		224		236		220		199		206		230		233		236		280

						III  -  IV		200		218		207		188		188		176		179		199		192		193		202		192		192		198		198		205		176		178		237

						IV  -  I		197		200		205		203		194		205		219		212		202		189		199		196		221		196		194		191		191		181		257

																										a																a

																										2960																13757

																										9644																14356

																										10578																12871

																										9078																12602

																										7849																9925

																										d																d

																										10110																15722

																										9416																10745

																						II-III		ib		2960												II-III		ib		13757

																								ic		9644														ic		14356

																								oc		10578														oc		12871

																								ec		9078														ec		12602

																						IV-I		ib		7849												IV-I		ib		9925

																								ic		d														ic		d

																								ob		10110														ob		15722

																								ec		9416														ec		10745





Chart3

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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Chart4

		236.4744729489		215.3924307849		208.0264160528		238.506477013

		241.554483109		231.6484632969		214.6304292609		242.570485141

		257.302514605		235.7124714249		211.5824231648		246.634493269

		242.570485141		207.7724155448		198.8823977648		242.062484125

		218.6944373889		201.1684023368		184.6583693167		239.522479045

		226.3144526289		220.9804419609		219.7104394209		256.286512573

		265.9385318771		240.792481585		252.222504445		272.0345440691

		259.334518669		234.6964693929		243.586487173		257.302514605

		220.7264414529		195.0723901448		190.2463804928		219.7104394209

		191.7703835408		176.2763525527		167.3863347727		195.3263906528

		201.9304038608		200.1524003048		186.6903733807		210.5664211328

		193.8023876048		199.1363982728		195.3263906528		207.0104140208

		220.7264414529		212.3444246888		233.9344678689		241.554483109

		267.4625349251		247.396494793		272.0345440691		287.2745745491

		270.0025400051		263.6525273051		279.1465582931		281.6865633731

		277.1145542291		270.2565405131		275.0825501651		285.2425704851

		286.2585725171		289.0525781052		287.7825755652		304.5466090932

		296.4185928372		304.8006096012		297.9425958852		310.1346202692

		303.0226060452		315.9766319533		298.4505969012		298.4505969012
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		Coil size at 83 MPa coil pressure [µm]

		HGQO-013		outer		Side A		119		118		131		121		117		121		123		119		102		90		96		97		108		124		133		133		138		140		141		120		15

		HGQO-013		outer		Side B		97		99		96		88		76		96		119		111		84		74		81		85		99		118		117		115		119		127		134		102		18

		Downloading Coil size (+ is oversize, - is undersize)																																												110.67

		Coil size at 83 MPa coil pressure [µm]

		HGQ0-014		outer		Side A		112		116		116		110		109		124		133		132		106		94		105		110		135		154		162		160		168		171		164		131		25

		HGQ0-014		outer		Side B		102		103		99		102		95		93		112		111		94		80		88		83		90		111		113		116		128		139		134		105		16

		Downloading Coil size (+ is oversize, - is undersize)																																												117.78

		Coil size at 83 MPa coil pressure [µm]

		O-012		outer		Side A		136		140		147		140		144		163		160		146		126		115		123		124		151		176		169		170		177		171		165		150		19

		O-012		outer		Side B		87		84		90		75		67		71		100		97		80		69		71		74		76		102		108		116		120		127		134		92		21

		Downloading Coil size (+ is oversize, - is undersize)																																												120.84

		Coil size at 83 MPa coil pressure [µm]

		O-011		outer		Side A		150		157		167		167		152		155		166		162		140		123		131		120		145		165		162		161		166		169		169		154		16

		O-011		outer		Side B		96		114		104		87		85		100		118		116		93		87		104		102		104		124		130		137		151		165		175		115		26

		Downloading Coil size (+ is oversize, - is undersize)																																												134.75

						I    -  II		236		242		257		243		219		226		266		259		221		192		202		194		221		267		270		277		286		296		303

						II  -  III		215		232		236		208		201		221		241		235		195		176		200		199		212		247		264		270		289		305		316

						III  -  IV		208		215		212		199		185		220		252		244		190		167		187		195		234		272		279		275		288		298		298

						IV  -  I		239		243		247		242		240		256		272		257		220		195		211		207		242		287		282		285		305		310		298
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