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3,136,253
DELAYED ARMING MECHANISM
Stanley Kulesza, Breokiyn, N.Y., and Richard F.
Voldsiad, Teaneck, apd George A. Kahn, Fair-
fawn, IN.J., assignors to Maxson Electronics Corpo-
ration, New York, N.Y., a corporation of New
York
Fiied Jan. 28, 1963, Ser. No. 254,506
2 Claims. (CL 192—79)

This invention relates in general to devices for the
delayed arming of fused explosive projectiles such as ar-
tillery shells, rockets, mortar shells, and the like. More
specifically the present invention relates tc a novel means
and method for increasing the arming time delay of de-
vices cperating on a dynamic equilibrium principle.

In one form of known arming device a ball rotor or
other inertia mass having a single dynamic balance equi-
librium spin axis is employed. Prior to projectile launch,
the ball rotor is positioned with its equilibrivm axis skew
to the spin axis of the projectile in which it is mounted.
Upon launch, the spin of the projectile is imparted to the
ball rotor which rapidly assumes a similar angular veloc-
ity. In a relatively short pericd of time the dynamic
balance equilibrium axis of the ball rotor will precess and
become aligned with the spin axis of the projectile and
such alignment is sensed to effect arming of the projectile
fuse,

The present invention is concerned with a novel mouni-
ing means for said inertia responsive ball rotor in the
form of a ball bearing which is effective to increase the
arming time delay of the device by increasing the time
necessary for the alignment of the equilibrium spin axis of
the ball rotor with the spin axis of the projectile. Appli-
canls’ invention consists essentially of a ball bearing
mount for the ball rotor wherein the outer race of the
bearing is fixed to the spinning projectile. The inner race
is free to spin with respect to the outer race and the ball
rotor is mounted therein. A ball support collar and re-
tainer are affixed to the inner race to provide a spherical
mounting seat for the ball rotor. The ball is dynamical-
ly unbalanced and is normally held in the unbalanced or
misaligned position prior to firing of the projectile by a
firing pin engaging an indentation therein.

Upon firing, the projectile and outer fixed race of the
ball bearing mount spin and the firing pin disengages the
ball rotor. The inertia of the free inner race and the parts
mounted thereto resist the projectile spin. The torque
transmitted from the outer race throngh the bearing balls
to the inner race is relatively small because the rolling
ball coefficient of friction is low. Thus, the angular
velocity of the inner race is much smaller than the outer
race and projectile. Accordingly, the time required for
the inner race and the ball rotor to reach the angular
velocity -of the outer race is inversely proportional to the
coefficient of friction of the ball bearing.

Accordingly, it is an object of the present invention to
provide a novel delayed arming mechanism employing a
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dynamically mispositioned inertia mass supported in a

‘ball bearing.

This and other objects and advantages of the invention
will become apparent and more fully understood from the
following description and drawings in which:

FIG. 1 is a sectional view of the invention in its posi-
tion prior to projectile firing; and

FIG. 2 is a cross-sectional view of the invention show-
ing the relation of the elements after they have attained
dynamic equilibrium.

Referring to the drawings, a projectile 18 is diagram-
matically indicated having a direction of flight and axis
of spin as shown, A ball bearing 12 includes an outer race
14 fixedly mounted to the projectile casing by a retaining
ring 16. The inner race 18 of the ball bearing 12 carries
a collar 22 and locking ring 24 which cooperate to mount
a ball rotor 29 upon their spherical seats 26.

The ball rotor 20 includes a cylindrical bore 28 ex-
tending therethrough, and a pair of symmetrically placed
apertures 39 in the surface thereof.

As shown in FIG. 1, a firing pin 32 engages one of the
apertures 30 to fixedly position the ball rotor 28 in a dy-
namically unbalanced position. In other words, as shown
in FIG. 1, the dynamic balance spin axis of the rotor 20
extends through the central axis of the bore 28 which is
out of alignment with the ispin axis and direction of flight
of the projectile.

Upon firing of the projectile, the firing pin 32 is with-
drawn from the aperture 3¢ and the spin of the projectile
casing is effective to impart some of its angular velocity
through the bearing balls to the inner race 18 and in turn
to the ball rotor 20. As the ball rotor gradually ap-
proaches the angular velocity of the projectile, its dy-
namic equilibrium spin axis will gradually precess until
it coincides with the spin axis of the projectile. This novel
mounting thereby provides a large time delay for the ball
retor to achieve dynamic equilibrium in comparison to
prior art devices wherein the inertia responsive mass is
attached directly to the projectile casing.

While a specific embodiment of the invention has been
shown and described in detail to illustrate the application
of the inventive principles, it will be understood that the
invention may be embodied otherwise without departing
from such principles.

We claim:

1. A delayed arming device for a spinning projectile
comprising rotatable means having a dynamic balance
equilibrivm spin axis, means for positioning said spin axis
oblique to the spin axis of said projectile, and means for
mounting said first mentioned ‘means to said projectile,
said mounting means including means for gradually in-
troducing the spin of the projectile to the rotatable means
thereby increasing the time required for the rotatable
means dynamic balance equilibrium spin axis to become
aligned with the spin axis of the projectile.

2. A device according to claim 1, wherein said last
mentioned means includes an anti-friction ball bearing.
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