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This invention relates to an improvement in centrifugal
governors, especially for motion-picture apparatus.

Changes of speed in motion-picture cameras are gen-
erally obtained by means of a centrifugal governor. The
main difficulty resides in obtaining the widest possible
range of speeds with a governor requiring a minimum of
space and possessing sufficient sensitivity to provide good
pictures at all speeds. For a range of speeds from eight
to sixty-four images per second, for instance, satisfactory
sensitivity of the governor can be achieved by the use
of two balancing springs, i. e., a weak spring functioning
at low speeds, and a strong spring operating only at the
higher speeds, from thirty images per second upward.

In previous devices operating according to this princi-
ple, the two springs opposing the action of the centrifugal
force at high and at low speeds are coil springs whose
manufacturing tolerance cannot be closely controlled.
This makes it necessary either to provide for an adjust-
ment on the governor with a resultant considerable in-
crease in the cost of production and greater space re-
quirements, OF a series of manually selected adjustments
for each speed which no longer permits any progressive
change of speed necessary for certain exposure effects.
Moreover, the governor weights are fastened to the shaft
by linked levers, and when these levers have a slight play,
the weights are no longer held rigidly, giving rise to vi-
brations and defective functioning.

The present invention relates to a centrifugal governor,
particularly for motion picture apparatus, comprising
weights and a braking disk axially movable on a shaft,
characterized by the fact
on one hand, to the shaft by spring leaves and, on the
other hand, to the braking disk by links, a coil spring
being provided on the shaft, and the whole arrangement
being such that, for regulating the low speeds, only the
spring leaves oppose the centrifugal force acting on the
weights, whereas for the regulation of high speeds the
action of the spring leaves is supplemented by the action
of the coil spring.

The accompanying drawing shows, by way of example,
one embodiment of the object of the invention.

Figure 1 is a side elevation of the governor.

Figure 2 is a side elevation of Figure 1 with the shaft
removed.

Figure 3 is a section along the line ITII—III of Figure 1.

Similar reference characters designate corresponding
figures throughout the several figures of the drawing.

A shaft 1, supporting a toothed driving pinion 2, is
provided with two journal end portions 3 and 4. Two
opposite grooves 5 and 6 (Fig. 3) are arranged paraliel
to the shaft on part 7 of larger diameter. Between
grooves 5 and 6, the shaft is traversed by a threaded
bore 8, provided for screws 11 and 12, in order to secure
two spring leaves 9 and 10 onto the part 7 of the shaft 1.
The two spring leaves 9 and 10 are fitted in the grooves
5 and 6, and, at their ends, are clamped onto the shaft
by the screws 11 and 12 and washers 13 and 14. Two
weights 15 and 16 are rigidly secured to the other end
of spring leaves 9 and 10. Each of the weights has two
spaced parallel slots or grooves 17 and 18 into which
are introduced the ends of four links 19, 20, 21, 22,
rockably connected to the weights by pins 23. Each
of these pins traverses a third slot or groove 24 located
between grooves 17 and 18. These grooves 24 make it
possible to grip pins 23 and to impart to them a perma-
nent deformation so as to prevent the possibility of axial
displacement by pins 23. The links are engaged in pairs
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at their upper ends in grooves 25 and 26 provided on the
hub of braking disk 27 and are rockably connected to
co-axially disposed pins 28 and 29. Braking disk 27 can
slide freely on shaft 1 and brush against brake shoe 33.
The position of this brake shoe can be adjusted by hand
by means of a rod 34. A coil spring 30 is provided on
shaft 1, between a boss 31 of the shaft and a washer 32
is provided on shaft 1 between disk 27 and coil spring
30. This spring is shorter than the available space.

In operation, shaft 1 is caused to rotate by pinion 2
and drives disk 27 by means of spring leaves 9 and 10,
weights 15 and 16, and links 19, 20, 21, 22.

The centrifugal force separates the weights from the
shaft against the action of spring leaves 9 and 10, with
the result that disk 27 comes in contact with brake shoe
33 in a position varying in accordance with the speed
of rotation. The constants of the springs are fixed in
such a way that only the two spring leaves 9 and 10
exert a balancing force against the centrifugal force for
the low speeds ranging up to about thirty images per
second. For the higher speeds, the braking disk rests,
through washer 32, on the coil spring 30 so that the
balancing force of coil spring 30 acting on disk 27 is
added to the balancing force of the two leaves 9 and 10.

The hereindescribed governor is characterized by great
sensitivity derived from the two spring leaves for low
speeds and from the added effect of the coil spring from
a certain speed upward. Moreover, the production of
this governor can be effected with great precision so
that no adjustment of the governor is necessary and its
parts are interchangeable without difficulty. The rigidity
with which the weights are secured to the spring leaves,
which in turn are rigidly fastened in a groove, eliminates
any danger of vibration, thus insuring perfect operation.

I claim:

1. In a centrifugal governor for motion-picture ap-
paratus and the like, the combination comprising a ro-
tatable shaft, leaf springs secured with their lower ends
to the lower portion of the shaft, weights each connected
to the upper end of one of said leaf springs and having
three aligned grooves, a brake disc movable axially of
the shaft, a pair of links for each weight pivoted with
their upper ends to the brake disc, the lower ends of each
pair of links being disposed in the two outer grooves of
their weight, and a pin for each weight passing there-
through and through the grooves and the ends of the
links in the outer grooves and having its portion within
the third intermediate groove deformed to defy extrac-
tion.

2 In a centrifugal governor for motion-picture ap-
paratus and the like, the combination comprising a ro-
fatable shaft, leaf springs secured at their lower ends
to the lower portion of the shaft, weights affixed to the
upper’ ends of said leaf springs, a brake disc movable
axially of the shaft and having two grooves parallel to-the
axis of the shaft and located on opposite sides of said.
shaft, a pair of links located in each groove having their
upper ends pivotally connected to a common pin in-
said groove, each link of said pair of links having its
lower end pivotally connected to a respective weight, a
coil spring around the shaft for bearing against a shoul-
der thereof and of a length shorter than the distance be-
tween the shoulder and the position of the brake disc oc-
cupied at predetermined lower speeds of the shaft where-
by the brake disc compresses the coil spring only at pre-
determined higher shaft speeds.

References Cited in the file of this patent
UNITED STATES PATENTS

728,488 Y ()| [ May 19, 1903
1,214,286 Douglas woococmmmmemeem Jan. 30, 1917
1,491,883 Priess — Apr. 29, 1924
1,520,008 Buckle - e Dec. 23, 1924
1,782,990 GAaITIgUS — e e e Nov. 25, 1930

FOREIGN PATENTS
1,215 Great Britain o Apr. 25, 1862

410,705 Great Britain e May 24, 1934

578,712 France mee—eeeoccumemm—— Oct. 2, 1924

186,517 Germany —ee—ccoemme—== Oct. 6, 1905

160,486 Switzerland e

May 16, 1933



