
Plates are on the closed side approximately 4 x 105 lb
and on the other side (column side) 3 x 105 lb; there-
fore the Spectrometer centerline is displaced by ap-
proximately li ft with respect to the concrete pad
centerline. The concrete slab is 3 ft under the floor
level and is independently suspended. There will be a
pit on one side of the foundation, approximately 14-ft
long by 5-ft wide and 6-ft deep, which will accommodate
the hydraulic machinery. As mentioned before there
will be two tanks there; one of 60 gal. capacity and
the second of 100 gal, and two electric motors driving
two hydraulic pumps. One of these will be of the cen-
trifugal type coupled to a 2-hp motor and the second
will be a positive displacement, pressure compensated
piston pump coupled to a 40 hp electric motor. Flow
control valves will be located on the magnet main body
as near to each Hydrostatic Bearing recess as feasible.
Directional valves, and other hydraulic auxiliaries
will be located in the pit.

II. Magnetic Shielding

The Spectrometer Magnet will have three magnetic
shields. The front and the rear magnet shielding
is of a C-shape and is manufactured out of an
8-in. plate. There are upper and lower magnetic flux-
return paths attached to this shielding. The two 8-in.
C-plates also serve in this design, as basic struc-
tural elements. Without these plates it would probably
not be feasible to erect this type of Spectrometer and
it would be very hazardous to energize this magnet
without front and rear shielding plates. The third
shield is located on the top of the upper horizontal
yoke. It consists of thirteen 6-in. by 5-in. by 17-ft
long bars which are connected with the upper yoke
through two non-magnetic supports.

III. Coil Design
The coil is designed in 14 pancakes each wound

with 11 turns of hollow square copper bar.

The coil parameters are given below:

Excitation (as designed)
Actual Excitation

Number of Pancakes

Turns/Pancakes
Power (as designed)
Actual Power

Current (as designed)
Actual Current

Voltage (as designed)
Actual Voltage
Resistance

Water Flow (as designed)
Actual Water Flow

Water Pressure

Water Temperature Rise

Straight Section

Bend Radius
Total Wt Copper

Total Length

Conductor Width
Water Hole Diam

Copper Area

3.080 x 106 A turns

9.7 x 105 A turns

14

11

10 MW (total)
1.6 - 2 MW

20,000 A

6,300 A

500 V

250 V

0.02500 Q

1266 gal/min
275 gal/min (approx)
160 psi (approx)

300C
112.00 in.

37.00 in.

27.919 tons

6317 ft

1.7385 in.

0.9545 in.

2.2945 sq. in.

Pancake Thickness

Radial Width

Pancake Wt

Length of conductor
for Pancake

Overall Length, Outside

Overall Width, "

Overall Length, Inside

Overall Width, "

Half-Section Height

Coil Plan Area

Current Density
(as designed)

Actual Current Density

The epoxy used consists
Shell 8-26 100 parts.

3.78 in.

10.93 in.

3988 lbs

451 ft

205.86 in.

95.86 in.

186.00 in.

74. 00 in.

26.44 in.

5321 sq. in.

8716 A/sq. in.

2745 A/sq. in.

of Furane 10 parts and

IV. Conclusion

In conclusion it must be mentioned that because
of tight money and funding difficulties it was de-
cided to use as a base for this design the steel and
coils which were originally designed, but never used,
by Midwestern Universities Research Association for
the MURA Heavy Liquid Bubble Chamber. It is therefore
obvious that there were encountered some unusual dif-
ficulties which had to be overcome and therefore that
some compromise had to be made. From a technological
point of view the engineering was thereby made more
difficult and therefore more interesting. Nearly all
of the "old" steel was used and about 700,000 lb of
"new" steel had to be added. All steel is of AISI
C1010 steel. About half of it is in the form of steel
forgings and the second half is of steel plate. The
coils are used as originally designed, since any modi-
fication would have been too costly. From the Physics
point of view this Spectrometer Magnet should fulfill
the calculated expectations; none of the compromises
made were such as to endanger this goal. The total
price,excluding the Midwestern Universities Research
Association's original expense, is about $250,000
including foundation, and it is therefore believed
that this will probably be the cheapest Spectrometer
Magnet of this size ever built.
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