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The present invention relates to a centrifugal 
governor and more particularly to a governor for 
use On high speed motion picture cameras. 
The use of multiple speed centrifugal governors 

5 On high Speed cameras to vary the speed of cam 
era operation is known. However, the weights in 
the ordinary type of centrifugal governor are only 
slightly displaced at low speeds so that the grad 
luations for setting the governor are crowded or 

10 close together over the range of low speeds. 
The primary object of the present invention is 

the provision of a centrifugal governor in which 
increasing resilient resistance is offered to dis 
placement of the weights by the centrifugal forces 

15 in the governor So that the graduations for the 
Various governor speeds are not crowded together 
for the low speed settings. 

Other objects of the present invention will be 
Suggested to those skilled in the art as the dis 

20 closure of my invention is continued hereinafter. 
The above and other objects of the invention 

are attained by the provision in a centrifugal 
governor of a Spring means which presents con 
paratively little resistance to displacement of the 

25 governor weights at low speeds and which pre 
sents comparatively high resistance to displace 
ment of the governor weights at high speeds. 
Such a Spring means is preferably composed of 
two portions of different characteristics, the 

30 weaker portion controlling the displacements of 
the governor weights at low speeds and the 
Stronger portion controlling the displacements of 
the weights at high speeds. Alternatively, the 
Spring means may have a tapering or increasing 

3 cross section. So that the Spring convolutions of 
Small croSS Section are Weak and result in more 
even distribution of the governor settings over 
the low speed range. 

Reference is hereby made to the accompanying 
40 drawing in the Several figures of which similar 

reference numerals designate Similar elements, 
and in which: 

Fig. 1 is a graphical illustration of the operat 
ing characteristics of the Spring means according 

45 to the invention as compared to the characteris 
tics of Spring means of known form. 

Fig. 2 is a plan View of a centrifugal governor 
according to the invention and means for setting 
the governor Speed. 

Fig. 3 is a plan view of the centrifugal governor 
shown in Fig. 1 but illustrating that the Weaker 
of the two Springs is entirely overcome by axial 
displacement of the weight members before the 
stronger spring is appreciably compressed. 
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Fig. 4 is a side elevation of Fig. 2 illustrating the 
Spacing of the speed settings on the casing. 

Fig. 5 is a plan view of a centrifugal governor 
having a modified form of spring means which 
in this case has a tapering cross section so that 
the convolutions of the Spring are successively 
Overcome by displacement of the governor 
Weights. 
As previously indicated, it has not been pos 

sible heretofore to construct a centrifugal gover 
nor for motion picture cameras such that the low 
Speed Settings of the governor are not crowded 
together. As a result, the low speed settings of the 
governor are very apt to be inaccurate and Such 
inaccuracy is quite undesirable, especially at low 
Speeds at which any discrepancy in the speed set 
ting Will be more noticeable. 

Referring to Fig. 1, the line A graphically illus 
trates the Settings at the various speeds for the 
ordinary type of centrifugal governor. It Will be 
noted that the lower speeds, namely 8 and 16 
frames per Second, are close together. The range 
of governor Weight displacements may be in 
Creased by using a Weaker Spring and this is 
graphically illustrated by the line B in which the 
entire displacement over the complete speed 
range is more than twice that of line A. How 
ever, the displacements for the low speed settings 
have not been Spread out and are still objection 
ably close together. The present invention con 
SistS in providing a governor Spring which offers 
increased resilient resistance to the displacement 
of the governor weights as the governor speed 
increases. Comparatively small resilient resist 
ance is presented to the displacements at low 
Speeds and the Seetings for these Speeds are 
Spread out as graphically illustrated by the line 
C of Fig. 1. These graphical illustrations are all 
based upon the results of actual tests. 

Referring now to FigS. 2, 3, and 5 of the draw 
ing, the centrifugal governor is mounted between 
the camera, mechanism plates 10 and 11. A shaft, 
12 is rotatably mounted at each end in plates 10 
and 11. A collar 13 is fixed to shaft 12 by a pin 
14 and shaft 12 is rotated by any suitable prime 
mover through a gear 15, also fastened to shaft 
12 adjacent collar 13. A slidable collar 16 is keyed 
to shaft 12 to turn therewith but adapted to slide 
axially thereon and has a pin 17 engaging a slot 
18 in shaft 12. A governor disk 19 is attached to 
collar 16 to rotate with shaft 12 but axially slid 
able with respect thereto. A plurality of weight 
members 20 are movably mounted between Col. 
lars 13 and 16 by means of a plurality of links 21. 
The governor construction thus far described and 
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the axial displacement of governor disk 19 upon 
rotation of shaft 12 by Virtue of the centrifugal 
forces created in weight members 20, are well 
known. However, the present practice recognizes 
Only the use of an Ordinary coil spring to oppose 
the approach of collars 13 and 16 toward each 
other but, as pointed out, this results in crowd ing of the low speed settings. 

in the preferred form of my invention, the 
Spring means which opposes the displacement - of 
slidable collar 16 and governor disk 19 under the 
action of weight members 20, is composed of two 
portions having dissimilar resilient characteris 
tics. One portion of the spring means may be a 
light coil Spring 22 which may encircle shaft 12 
adjacent slidable collar 16 while the other portion 
of the spring means may be a heavy coil spring 23 
Which encircles shaft 2 adjacent collar 13. A 
Washer 24 encircles shaft 12 and is located be 
tween light coil spring 22 and heavy coil spring 23. 
The light coil spring 22 is overcome first by 

axial displacement of collar 16 and has its ulti 
mate l'esilient resistance under compression pro 
portioned to the ultimate resilient resistance of 
heavy coil Spring 23 So that rotation of the gov 
ernor Shaft 12 at normal Speed Will result in con 
plete compression of light coil spring 22. The 
normal Speed referred to is the usual speed at 
which amateur motion picture cameras are oper 
ated, that is 16 frames or pictures per second. 
The relation of the parts at this normal speed, 
and with the light coil spring 22 completely corn 
pressed, is illustrated in Fig. 2. Increase in the 
rotative speed of shaft 12 beyond the normal speed 
Will result in compression of the heavy coil spring 
23. 
A modified form of the Spring means according 

to the invention is illustrated in Fig. 5. The 
Spring means in this case is a coil spring 25 hav 
ing tapering characteristics; that is, the Spring 
is made up in the usual manner and then ground 
down to a taper while compressed. The coil. 
Spring 25 may, of course, be replaced by any other 
Spring of similar characteristics, Such as a Spring 
Which has been coiled from a gradually tapering 
Wire. The increased resilient resistance of coil 
spring 25 is attained more gradually than with 
the pair of springs 22 and 23 because the single 
convolutions of Spring 25 are overcome upon dis 
placement of collar 16 Successively and one at a 
time. The portion of the parts in Fig. 5 illus 
trates the displacement of collar 16 and governor 
disk 19 at normal speeds and at which some of 
the spring convolutions abut each other, leaving 

; only the stronger convolutions of the Spring to 
oppose further increase in the governor speed. 
A brake means for limiting the displacement 

of collar 16 and governor disk 19 by Weights 20 
under the influence of centrifugal force will next 
be described. Such a brake means may include 
a brake arm 26 pivotally mounted upon a bracket 
27 which is attached to mechanism plate 11. A 
brake shoe 28 is mounted upon the free end of 
brake arm 26 and may be composed of leather, 
cork, or other Suitable material. 
An adjustable stop means for controlling the 

position of the brake arm 26 is composed of a 
threaded stem 29 having a head piece 30 attached 
to one end and a dial 31 attached to the other 
end, the threaded stem 29 engaging a split nut 
32 mounted on mechanism plate 10. The head 
piece 30 is attached to and may be adjustably 
located on the end of threaded stem 29 by means 
of a pair of set screws 32. The head piece 30 
abuts brake arm 26 and a spring 33 holds brake 

1976,304 
arm 26 against head piece 30 in all positions 
thereof. 
The face of dial 31 extends into an opening 

in the camera casing 34 and a knurled, annular 
ridge 35 is provided on the face of dial 31 to 
facilitate manual rotation thereof. 

Referring now to Fig. 4, the camera casing 34 
is provided with a plurality of graduations 36 
adapted to register with an index mark 37 on 
the face of dial 3i to indicate the various settings 
of head piece 30 for corresponding governor 
Speeds. Numerals indicating the exposures per 
Second at Which the camera is operating are 
etched upon camera casing 34 adjacent the ap 
propriate graduations 36. A lug 38 on mecha 
nism plate 10 cooperates with a projection 39 
On dial 31 to prevent more than a single rota 
tion of dial 31. 
The operation of the centrifugal governor ac 

cording to the invention will now be described. 
ASSuining that dial 31 is set in the position shown 
in Fig. 4. With indeX mark 37 opposite the gradua 
tion 36 for normal operation of the camera at 
16 expOSures per Second, then brake arm 26 will 
abut head piece 30 with brake shoe 28 in the 
position shown in Fig. 2. As the shaft 12 comes 
up to Speed, the Centrifugal forces in weight 
members 20 will cause them to fly away from 
the shaft and Will result in axial movement of 
slidable collar 16 toward collar 13. The spring 
means of the governor will be compressed, the 
resilient resistance of the weaker portion or 
Weaker convolutions of the spring means being 
first Overcome. Since the shaft 12 is preferable 
driven by a Spring motor, the Speed of rotation 
thereof will continue to increase until governor 
disk 19 rubs against brake shoe 28, which pre 
vents further axial displacement of disk 19 and 
which prevents further increase in the speed of 
shaft 12. If the setting of dial 31 is altered, 
then the position of brake shoe 28 will be corre 
Spondingly changed and the displacement of 
governor disk 19 Will be limited to that which 
corresponds to the Speed of rotation desired. 
Since many modifications of my invention may 

be made without exceeding the scope of the in 
vention, the present disclosure is to be con 
Strued in an illustrative and not in a limiting 
SelSe. 

Having now particularly described my inven 
tion what I desire to secure by Letters Patent of 
the United States and what I claim is: 

1. A motion picture apparatus for operating 
Over a Speed range of which the highest speed is 
many times the lowest Speed, comprising a casing 
provided With an opening, a centrifugal governor 
including a plurality of weights mounted for ro 
tation about an axis, including a disk axially 
movable by the action of said weights, and in 
cluding a resilient means acting in opposition to 
axial movement of Said disk, a brake member 
movable to various positions and adapted in each 
of Said positions to limit the axial movement of 
Said disk and to limit the rotational speed of said 
governor, an adjustable means for controlling the 
location of Said brake member in said various po 
Sitions, and a plurality of graduations and an in 
dex arranged on Said Casing and said adjustable 
means for relative movement and adapted to 
indicate the governor speeds corresponding to 
Said various positions of said brake member, char 
acterized by Said resilient means including a plu 
rality of Spring convolutions having different re 
silient resistances and acting at all times simul 
taneously to present increasing resistance at an 
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increasing rate to said axial movement of said 
disk as the governor Speeds increase from said 
lowest to Said highest Speeds. 

2. A motion picture apparatus for Operating 
over a Speed range of Which the highest speed is 
many times the lowest Speed comprising a casing 
provided With an opening, a centrifugal governor 
including a plurality of WeightS mounted for co 
tation about an axis, including a disk axially 
movable by the action of Said Weights, and includ 
ing a resilient means acting in opposition to axial 
novenent of Said disk, a brake member movable 
to various positions and adapted in each of said 
positions to limit the axial movement of said disk 
and to limit the rotational Speed of Said governor, 
an adjustable means for controlling the location 
of said brake member in Said various positions, 
and a plurality of graduations and an index ar 
ranged on Said casing and Said adjustable means 
for relative movement and adapted to indicate the 
governor speeds corresponding to said various 
positions of Said brake member, characterized by 
said resilient means including a plurality of 
springs of different strengths and located in end 
to end relation to present an increasing resistance 
at an increasing rate to said axial movement of 
said disk as the governor Speeds increase from 
said lowest to said highest Speeds. 

3 
3. A motion picture apparatus for operating 

over a speed range of which the highest speed is 
many times the lowest Speed, comprising a casing 
provided with an opening, a centrifugal governor 
including a plurality of weights mounted for ro 
tation about an axis, including a disk axially mov 
able by the action of said Weights, and including 
a resilient means acting in opposition to axial 
movement of said disk, a brake member movable 
to various positions and adapted in each of Said 
positions to limit the axial movement of Said disk 
and to limit the rotational Speed of said governor, 
an adjustable means for controlling the location 
of said brake member in Said various positions, 
and a plurality of graduations and an index ar 
ranged on Said casing and said adjustable means 
for relative movement and adapted to indicate the 
governor speeds corresponding to Said various 
positions of said brake member, characterized by 
said resilient means including a conical Spring 
having convolutions of increasing resilient re 
sistances and presenting rapidly increasing re 
sistance at an increasing rate to Said axial move 
ment of said disk as the governor Speeds increase 
from said lowest to said highest speeds. 
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