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This invention relates broadly to motion

imparting devices, and more particularly to
speed controlled devices, and takes 1ts prinei-

pal form in a governor for imparting motion
to an instrumentality here represented as
the fire shutter of a motion picture projector.

- The adaption of the invention here illus-

trated is merely exemplary as the device may

be employed for 1mparting motion to various .
elements, and the device therefore finds a

wide field of utility. o |

The principal objects and advantages of
this invention reside in the provision of an
improved motion imparting device; the pro-
vision of an improved motion imparting de-
vice particularly adapted for embodiment in
a governor; the !
improved form of governor ; the provision of
an improved speed controlled device, such
as a governor, which is particularly charac-
terized by the absence of numerous external

pivoted parts as commonly employed in gov-

ernors known to me; the provision of a de-
vice.of the character described, wherein the
motion imparted to the movable member is

created by a rectilinear pressure, the provi-

sion of a governor in which the movable ele-
ment is operated by an evenly distributed
pressure, to prevent binding of the elements
and to reduce friction and thus render the
device more highly sensitive to slight varia-
tions in speed and enhance its capabilities
of accurate adjustment; the provision of a
governor including relatively displaceable

elements and means for separating said ele-

ments for imparting motion wherein means

~is provided for imposing a uniform pressure

40

upon the mlative% movable meémbers durin
guch separation; the provision of a device o

the character described in which the num-
ber of moving parts 1s considerably reduced ;
the provision of & governor in which at least
two separate adjustments may be readily
made ; the provision of a device of the charac-
ter described characterized by the absence of
objectionable pivot joints, thus eliminating
vibration and lost motion to a large degree;

- and the provision of a device of the character

00

described, which is simple, compact and high-
ly efficient in operation. -

rovision, therefore, of an

‘shaft 5 b

The foregoing and such other objects and

advantages as may appear or be pointed out
as this description proceeds are attained in

the embodiment illustrated in the accom-
Ppany drawing, in which : 3

Figures 1 and 2 are elevational views, parts

in section, illustrating in two of its positions

one application of the present invention;
Figure 3 is a plan view of one of the motion
imparting elements of this invention
Figures4.and 5 are enlarged sectional views
taken on the lines 4—4 and 5—35, respective-
ly, of Figure 3, looking in the direction in-
dicated by the grrows; and ; |
Figures 6 and 7 are plan and sectional
views, respectively, of an alternative form of

this 1nvention. -i
Referring now more particularly to the

‘drawings, 5 designates a shaft which, as

shown, 1s placed in suitable bearings 6 and 7,
and in which the shaft is revoluble by any
suitable driving means (not shown) connect-
ed to the shaft by engagement with the worm
gear 8. __ } -

The governor, as shown in the form of
Figures 1 to 5, includes the retainer or cup
members 9 and 10, the former being fixedly
secured to the shaft 5 for rotation therewith
and the latter being keyed to said shaft
whereby to rotate therewith and to be slidable

‘thereon toward and away from the comple-

mental cup member 9.

The two retainer members 9 and 10 are sub-
stantially identical in general form, the mem-
ber 9 inc{yuding a hub portion 11, fixed to the
the provision of a set screw 12

assing through said hub. The member 9
further includes an annular flange 13, which

extends laterally and angularly with respect

to the longitudinal axis of the shaft 5, and
said flange is
radial channels or grooves 14—14 and inter-
mediate abutments 15—15, forming radial
pockets affording seats for the centrifugal
actuating devices, which in the present in-

stance take the form of balls 16—16. It will

be observed that the inner ends of the radial
channels 14 are joined so as to afford a sub-
stantially circumferential recess for recep-
tion of the actuating elements 16, the abut-

provided with a plurality of
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~each other.

o
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510

~ to open and close the opemnfr 25 1n the frame

4()

- tain the shutter in a raised position, as seen
1n igure 2, while the machine is running, but

|
- |
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ments merel'y servmg to space the balls from
This exact form need not be

adhered to as the abutments may be omitted

and a continuous c:rrcumferentml groove s11h-

stituted, such as indicated at 16* in Figures
6 and 7 to be described presently.

It Wlll be observed that the curvature. of
n-roove 162 1s such that only a relatively small
surfaee of contact exists between the member

. 9 and the balls, thus preventing them from

“hugging” the hub thereof. In fact the balls
all have relatively small contact surfaces
with the members 9 and 10 and their respec-
tive abutments, thereby enhancing the sensi-
tiveness of the gOVernor.

The member 10 includes 2 hub portton 17
and a radial flange 18 formed with a plural-

ity of radial grooves or channels 14*—142
and abutments 15EIL 158 complementally with

respect to the grooves and abutments of the

member 9, said grooves 14 and 14® cooperat-
g to receive and retain the balls 16,
The hub 17 and the member 10 are pro-
vided with a key 19 which serves to connect
the member 10 to the shaft 5
rotative engagement therewith. S‘ud hub
17 is also provrded with an external circum-
ferential channel 20, which serves to receive

a pm 21 carried by the shutter operating arm-

2, which latter is pivotally mounted at 23
and carries a shutter 24 adapted to be moved

26, which in the present instance may be the
fmme of a motion picture projector.

The members 9 and 10 are normally main-

tained in the position shown in Figure 1 while
the shaft 5 is at rest, by the provision of an
expansion spring 97 which surrounds the
shaft 5 and disposed between and having its
ends seated on the hub 17 and adjustable col-
lar 28, which latter is adjustably secured to

the shaft 5 by the provision of a set screw 29

passing through said collar.

In operation, assuming that the dewce 18
applied to a motion picture projector wherein
stoppage of the machine might cause i gmtlon
of the hlm the governor operates to main-

upon stoppao'e of the machine, the governor,
in response to the action of the Spring 27
and the tendency for the balls to seek the low-
est level 1n the grooves 14, moves the arm 22
downwardly to close the opening 25 by means

55 of the shutter 24. It will be noted th‘rt a stop
path of movement of the

member 30 1 the
arm 22 hmits the upward movement thereof
to such extent that the balls cannot escape
from the governor, that is, the members 9
and 10 cannot be separated to such an extent
that the flanges 13 and 18 would fail to remm
the balls.

~The 1mportant advantages of this con-

struction are that the governor 1s highly sen-

sitive to the action of centrifugal force, and

for sliding and

- gerve

disks 33 and 34, in alignment, and to cause
the member 10~'~’- to rotate with as well ‘as

1,777,354

the provision of the balls and channels there-

for reduces the friction and vibration usual-

ly attendant upon the provision of a plurality
of jointed levers such as is employed 1n most
of the modern governors. Furthermore, the

‘balls act s1multa,ne0usly and thereby 1nsure

an even distribution of the pressure and a
straight line action upon the relatively mov-
able member 10, thus eliminating canting
of the latter and jamming oi the ¢ governor.
It will be found that only a relatively small
space 1s occupled by this type of governor

“and this 1s important in motion picture pro-

jectors, wherein the machine must be made as

'(ompact as practicable.

Referring now to the alternative form
of this 1nventlon shown in Figures 6 and T, a
shaft 5* is provided, upon which the gov-
ernor members 98 and 10* are mounted, “the
former being fixed to said shaft for rotation
therewith by'the provision of a set screw 12%,
and the latter of said governor members be-

ing rotatable w1th and slidable upon said

shaft

The members 9"' and 10¢ are pr ovided with
circumferential grooves 16 and 16°, respec-
tively, these grooves being coextensive and
receiving and retaining the actuating mem-
bers, sueh as the balls 31-—31, which func-
tion to engage the inclined surfaces 32—32
of the grooves 16* and 16" to separate the
members 92 and 10° when the shaft 5% 1s
rotated..

In this form of the mventlon as previously
pointed out, the abutments 15 are omitted,
and spacing means for the balls are pr 0V1ded
which here take the form of the disks 33 and
34, disposed between the members 9 and 10,
and axially mounted with respect thereto.
The disks 83 and 84 are complemental, sub-
stantially identical in construction, reference
being had to the disk 34 shown in Kigure 6,
the latter having a plurality of “radial

‘tongues 35 affor dmg spaces 36, the balls 31

operatmg In° sald spaces, and beling main-

tained in spaced relat10nsh1 by the tonﬂ'ues |
35 provided on each of the disks.
tongues 85 are provided with flaring ends 37,

The

so that the outward movement of “the balls
tends to cooperate with the surfaces 32, 32
to separate said disks longitudinally of 'the
shaft 5* and as a consequence relatwel d1s-
place the members 92 and 10, and perform
the same function as that descr1bed 1n con-
nection with Figure 1.

Instead of ke ing the member 10° to the
shaft 5% I pr mnde the pins 38 and 39, which
have each. enlarged portions 40, 41, whlch lie
between the chsks 33 and 34, the opposite
ends of said pins being seated in comple-
mental aligned recesses 4249 in the mem-
bers 9* and 10¢. The pins 38 and 39 thus
e to keep the members 9* and 10%, and
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- slide upon the shaft 5%, and thus serve the radially movable means between said elements

function of keys. ,
- In the arrangement shown in Figures 6 and
7, the provision of the disks 33 and 34 tends
g to distribute the wear on said disks and the
- members 9* and 10* and permits of ready
renewal of the disks when they become worn.
Having thus described my invention and
1llustrated its use, what I claim as new and
desire to secure by Letters Patent is:
1. In combination, & shaft, 2 member fixed
to said shaft for rotation therewith, a com-
plemental member slidable upon said shaft
-and held for rotation with said first men-
15 tloned member, circumferential complemen-
- tal grooves 1n each of said members, and hav-
ing inclined surfaces, means including revol-
uble members lying in said grooves engaging
the edges thereof for separating said mem-
bers.along their axis of rotation when rotated,

10

20

‘and means for preventing relative rotation of
sald first mentioned members including pins |

extending between the same.

for separating same, a notched disk carried
by the separable elements for spacing said
radially movable meansi) and means positive-

ly enga said separable elements and disc
t%r removarbly securing saild disk to and be-

70

tween said separable elements for rotation

therewith.

6. In a device of the character described,
1n combination, a pair of separable elements,
radially movable means between said ele-
ments for separating same, a notched disk
carried by the separable elements for spac-
ing sald radially movable means, and means
for relatively spacing and for removably se-
curing sald disk to both of said separable ele-
ments for rotation therewith and for pre-
venting relative rotation of the latter.

In testtmony whereof I have hereunto -

signed my name.
S AUGUSTO DINA.

2. In combination, a shaft, a member fixed .

to said shaft for rotation therewith, a com-
plemental member slidable upon said shaft
and held for rotation with said first men-
tioned member, circumferential complemen-

tal grooves in each of said members, and
inclined surfaces, means including

30 havin%)

revoluble members lying in said grooves,

~ means between said first mentioned members

for retaining and spacing said revoluble mem-
bers, and means extending between said first

33 mentioned members for retairing said spac-

Ing means.

3. In combination, a shaft, a member fixed

to said shaft for rotation therewith, a com-
_plemental member slidable upon said shaft
o and held for rotation with said first men-
tioned member, circumferential complemen-
tal grooves in each of said members, and

having inclined surfaces, means including-

revoluble members lying in said grooves,
 ¢5 means between said first mentioned members
for retaining and spacing said revoluble mem-
bers, and pins extending between said first
mentioned members for retaining said spac-
Ing means. |

"

to said shaft for rotation therewith, a com-
- plemental member slidable upon said shaft
and held for rotation with said first men-
tioned member, circumferential complemen-
tal grooves in each of said members, and hav-
in%emclined surfaces; means including revol-
uble members lying in said

‘tween said first mentioned members for re-
- taining and spacing said revoluble members,

means, said pins also serving to prevent rela-

- 4. In combination, a shﬁ.ft, a member fixed

'0oVves, means be- . -

and pins extending between said first men-
tioned members for retsining said spacing -

tive rotation of said first mentioned members.

5. In a device of the character described,
45 1n combination, a pair of separable elements,
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