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Fluid magnetic spring, damper, and lockout. Design loadings for the unit shown are 18,000 1b at 4.0-in.

compression and 21,000 lb at 4.0-in. extension strokes.

as shown by circuit diagrams.

orifice and compressing the Cellulube in the
reservoir area. When the coil is energized the
magnetic fluid is “solidified” in the magnetic
orifice and the flow through the orifice is dras-
tically reduced. Then when the spring is ex-
tended or compressed, only the fluid forward of
the orifice and a portion of the magnetic fluid
can be subject to stroking pressure. Since Cel-
lulube is comparatively incompressible (8% at
30,000 psi), and since its volume is only 20%
of the total, the spring is made stiffer.

There are other versions which permit greater
control of damping; in such cases the only fluid
used is the magnetic slurry. During both the
tension and compression strokes the magnetic
fluid is forced to flow through a long orifice pipe
that is surrounded by a coil and then around the
outside of the coil into the expansion chamber.
By utilizing a long pipe orifice and a “wet” coil
a large range of damping is obtained.

The present Polaris system contains 16 stand-
ard liquid springs, their reservoirs and replenish-
ment lines, and six pneumatic lockout cylinders
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Magnetic control is either manual or automatic,

with their attendant lines and accumulators.
The fluid magnetic spring will eliminate much
of this hardware. This is particularly important
for the future as missile weight, and consequently
the number of springs and lockouts, increases.

The original research and development work
on the fluid magnetic spring was conducted at
APL. This program required fabrication of a
scale model of such a device, while full-scale
models for the Polaris launch tubes were sub-
sequently developed and manufactured. Tests
of the full-scale prototype conducted by APL
and by Westinghouse Electric Corporation (the
Polaris launcher prime contractor) have been
successfully completed.

Future development of specific hardware for
advanced Polaris submarines will probably be
undertaken by Westinghouse, with APL acting
as technical advisor. Possible future APL effort
will be channeled into the development of shock
and noise mitigation fluid magnetic mounts for
shipboard auxiliary machinery and main tur-
bines for the Navy Bureau of Ships.
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