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UNITED STATES PATENT OFFICE. 
ADOLPH. F. GALL, OF WEST ORANGE, NEWJERSEY, AssIGNOR. To NEWJERSEY PATENT 

COMPANY, OF WEST ORANGE, NEWJERSEY, A CORPORATION of NEw JERSEY. 
FILM-FEED MECHANISM. 

1,174,249. 
Application filed August 20, 1914. Serial No. 857,622. . 

To all whom it may concern . 
Be it known that I, ADOLPH. F. GALL, a 

citizen of the United States, and a resident . 
of West Orange, Essex county, New Jersey, 
have invented certain new and useful Im 
provements in Film - Feed Mechanism, of 
which the following is a description. 
My invention relates to moving picture 

machines wherein the film is moved inter 
10 mittently in order to successively bring the 

pictures or picture spaces thereon in pro 
jecting or exposing position, and more par 

15 

20 

25 

ticularly to improvements in the intermit 
tent film moving mechanism of such ma 
chines. 
The principal object of my invention is 

to provide an improved and at the same 
time simple and efficient film moving mech 
anism of this character, which is capable of 
adjustment to vary the ratio of the period 
of rest of the film to that of the feeding 
movement thereof, so as to improve the op 
eration of a motion picture machine in the 
feeding of the film therethrough under dif 
ferent uses to which the same is liable to be. 
subjected, as, for example, in the production 
of ordinary “black and white' motion pic 
tures and in the production of motion pic 
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tures in colors where it is necessary, in order 
to secure satisfactory results, to feed the film 
through the machine and project or take the 
successive pictures at a rate considerably in 
excess of that necessary for the proper pro 
duction of ordinary “black and white'mo 
tion pictures. - 
A further object of my invention is to 

provide an improved construction of the 
film driving mechanisin whereby the wear 
and strain on the film during the feeding 
movements thereof and especially the shocks to which the film is ordinarily subjected at 
the beginning and end of such movements 
are minimized. . . . . . - - - - - 
Other objects of my invention consist in 

the provision of a simple and efficient ad 
justment to compensate for wear of certain 
of the parts of the film moving mechanism 
and the provisions of a construction where 

50 by an efficient lubrication of certain of the important parts of such mechanism may be 
obtained. . - . 

Still further objects and features of my 
invention reside in the construction and as- . . . s 

ignates part of the frame of a motion pic 
10 

semblage of parts and elements hereinafter 
more fully described and claimed. 

specification of Letters Patent. Patented Mar. 7, 1916. 

In order that my invention may be more . 
clearly understood, attention is directed to the accompanying drawings forming part of 
this specification, and in which: 

Figure 1 is an elevational view, partly in 
Section, of a portion of a motion picture ma 
chine with my improved film moving mech 

60 

anism-applied thereto, this mechanism being 
adjusted with the parts thereof in such rela 
tive positions as to obtain a comparatively 
slow feeding movement of the film; Fig. 2 is 
a sectional view taken on line. 2-2 of Fig. 
1; Fig. 3 is a view similar to Fig. 2 but with 
the film moving mechanism adjusted with 
the parts thereof in such relative position 
as to obtain a comparatively fast feeding 
movement of the film; Fig. 4 is a sectional 

65 
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view taken on line 4-4 of Fig. 1, on a 
slightly reduced scale; Fig. 5 is a perspec 
tive view of the principal parts of my lim 75 
proved film moving mechanism with the 
parts thereof in the relative positions shown 
in Figs. 1 and 2; Fig. 6 is an enlarged dia 
grammatic view illustrating the movement 
of certain parts of the film moving mech 
anism, with these parts in the relative posi 
tions shown in Figs. 1, 2 and 5; Fig. 7 is 
a view similar to that of Fig. 6, but with 
the parts in the relative positions shown in 
Fig. 3; Fig. 8 is a view similar to Fig. 1 
showing a modified form of my invention; 
partly in elevation, taken on line 9-9 of 
Fig. 8: Fig. 10 is a sectional view taken on 
line 10-10 of Fig. 8; Fig. 11 is a sectional view taken approximately on line 11-11 of 
Fig. 8 but with the film moving mechanism 
adjusted to obtain a comparatively fast 
feeding movement of-the film; Fig. 12 is an 
enlarged diagrammatic view illustrating the 

85 

Fig. 9 is a fragmentary sectional view, 

90 

95 
movement of certain parts of the film mov, 
ing mechanism when the latter is adjusted 
with the parts thereof in the relative posi 
tions shown in Figs. 8 and 9; and Fig. 13 

a view similar to Fig. 12, but with the . 
lm moving mechanism adjusted with the 

parts thereof in the relative positions shown 
in Fig. 11. - - - 
In all the 

acters and numerals are used to denote cor responding parts. . . . . Referring to the drawing, and especially 
Figs. 1-5 thereof, reference character 1. des 

ture machine. A shaft 2 is mounted in suit 

100 

iews, the same reference char 
OS 
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able bearings 3, 3 in frame 1 and has secured 
to it at one end a belt pulley 4 adapted to be 
operatively connected to a motor when it is 
desired to operate the machine by a motor, 
while a gear wheel 5 is secured to the shaft 
intermediate its ends, said gear wheel being 
adapted to mesh with another gear wheel 
(not shown) provided with a handle to be 
turned manually if the machine is to be op 
erated by hand. A crank 8, provided with 
a pin 9, is secured to the other end of shaft 
2. The pin 9 is pivotally connected with a 
block 10 slidably mounted in a groove 11 of 
a disk 12. This disk 12 is secured to one end 
of a shaft 13 mounted in bearings 14, 14 
carried by a cylindrical block 25 eccentri 
cally thereof. The block 25 is mounted in a 
cylindrical chamber 26 formed in frame 1 
substantially concentric with shaft 2, where 
by shaft 13 is supported eccentrically with 
respect to shaft 2. To the other end of the 
shaft 13 is secured the driving member 15 of 
a mechanism commonly known as a Geneva 
movement. The outer end of chamber 26 is 
closed by a plate 27 suitably secured, as by 
screws 28, to the frame 1. 

Reference character 29 represents a 
bracket which is secured, as by means of one 
or more of the screws 28 to the plate 27; and 
this bracket is provided with a pair of 
spaced alined bearings 30 and 31 the axes of 
which are substantially parallel to shafts 2 
and 13. That portion of bracket 29 
vided with the inner bearing 30 has a pro jection extending through and fitting closely 
in an aperture provided therefor in plate 27. 
A shaft 32 is journaled in bearings 30 and 31 
of bracket 29, and to the inner end of this 
shaft in chamber 26 is secured the driven 
member or “star-wheel' 16 of the Geneva, 
movement. 
shaft 32 has secured thereto a sprocket wheel 
83 the teeth of which engage the perfora 
tions in the edge portions of film A to move 
the latter through the machine. The star 
wheel 16 is provided with a suitable number 
of radial grooves or slots 17 and the periph 
ery of the wheel between the ends of the 
slots is formed with concave locking sur 
faces 18. The driving member 15 of the 
Geneva movement is provided with the usual 
pin 19, which coacts with the slots 17 of star 
wheel. 16 to impart intermittent rotary 
movement to the latter, and with the usual 
locking cam 20, the surface 21 of which is 
adapted to coact with the locking surfaces 
18 of the star wheel to lock the latter sta 
tionary between successive movements there 
of by pin 19. The periphery of cam 20 is 
provided adjacent the pin 19 with a recess 
22 to permit the rotary movement of the 
star wheel by pin 19. The grooves or slots 
17 in the star wheel are preferably four in 

65 
number and are spaced 90° apart, whereby 
on each rotation of shaft 13, shaft 32 will, 

pro 

Between the bearings 30 and 31. 
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by means of the Geneva movement, be ro 
tated through a quarter of a revolution and 
the film A moved a distance equal to one pic 
ture space, in a manner well known. Move 
ment of the star wheel, and consequently 
feeding movement of the film by the 
sprocket 33, takes place only during the en 
gagement of the pin 19 with one of the slots 

70 

17 of the star wheel, or during one quarter 
of each revolution of the shaft 13, the star 
wheel being held stationary, by the coaction 
of the locking cam 20 and the locking sur 
faces 18 of the star wheel, and the film con 
sequently being at rest, during the remain 
ing three quarters of each revolution of 
shaft 13. It ill be apparent, therefore, 
that if shaft 13 moved at a uniform angular 
speed the ratio of the feeding movement of 
the film to the period of rest thereof would 
be as 1 to 3, as is the case in a majority of 
the motion picture machines now used. 
Shaft 13, however, is driven from shaft 2 by 
means of the connection 8, 9, 10, 11 and 12, 
and as these shafts are eccentrically disposed 
and as shaft 2, during the operation of the 
machine, rotates at a substantially uniform 
speed, it will be apparent that the speed im 
parted to shaft 13 will, during one half of 
each rotation thereof, gradually and uni 
formly increase from a minimum point to a 
maximum point and, during the other half 
of each rotation, will gradually and uni 
formly fall off or decrease from the maxi 
mum point to the minimum point. Conse 
quently, shaft 13 during a part of each rota 
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tion thereof, must move faster, and, during 
another part of each rotation, slower than 
shaft 2. The distance of pin 9 from the axis of shaft 13 constantly changes during 
the rotation of shafts 2 and 13, this pin be 
ing nearest such axis, in the position shown 
in Fig. 3, when the speed of shaft 13 reaches 
its maximum, and farthest therefrom, in the 
position shown in Fig. 2, when the speed of 
shaft 13 falls to its minimum. 

- The mechanism shown in Fig. 1 is con 
structed to enable it to be adjusted so that 
the movements of the star wheel 16, and 
therefore the feeding movements of the film, 
will occur either during the fastest 90° move- 115 
ments of shaft 13 or during the slowest 90° 
movements thereof, when shaft 2 is rotated 
at a uniform speed; Fig. 3 illustrating the 
adjustment of the parts of the mechanism, 
which will be referred to as the “fast' ad- 120 
justment, when the film is moved during the 
fastest 90° movement of shaft 13, and Figs.. 
1, 2 and 5 illustrating the adjustment of the 
parts of the mechanism, which will be re 
ferred to as the “slow' adjustment, when 125 
the film is moved during the slowest 90° 
movement of shaft 13. To change this 
mechanism from one of these adjustments 
to the other, it is merely necessary, after 
removing plate 27 to move shaft 13 away 130 
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from shaft. 2 to disengage the block 10 and 
the slot 11 in disk 12, to then turn these 
shafts relatively to each other through 180°, 
and to finally move the shafts toward each 
other and reengage the block 10 and the slot 
11. Or this may be effected in any manner 
by which the pin 19 will be turned through 
180° about the axis of shaft 13 and relative 
to the point of engagement between shafts 
2 and 13, as, for example, by loosening disk 
15, turning the same 180° on shaft 13, and 
then securing the disk to this shaft. 
In the "slow' adjustment of the mecha 

nism, pin 19 will have moved star wheel 16 
from a position of rest through one half of 
the angular movement imparted thereto on 
each rotation of shaft 13, or 45°, when the 
latter reaches its slowest speed; pin 19 then 
being at the limit of its inward movement 
in one of the slots 17 of the star wheel 16 
and pin 9 being in its farthest position from 
the axis of shaft 13, as clearly shown in 

25 

Fig. 2. In the “fast' adjustment of the 
mechanism, pin 19 will have moved star 
wheel 16 from a position of rest through one 
half the angular movement imparted thereto 
on each rotation of shaft 13, when the latter 
reaches its maximum speed; pin 19 then 
being at the limit of its inward movement 
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in one of the slots 17 of the star wheel 16 
and pin 9 being in its nearest position to 
the axis of shaft 13, as shown in Fig. 3. In 
either case, it is apparent that the time of 
movement of the star wheel 16 through one 
quarter of a revolution to accomplish one 
feeding movement of the film, and conse 
quently the ratio of the period of movement 
of the film to the period of rest thereof, will 
depend directly on the angle through which 
shaft 2 must be moved in order to effect such 
movement of the star wheel 16, and that, in 
turn, this angle will depend on the eccen 
tricity of shafts 2 and 13 and the distance 

45 

50 

of pin 9 from the axis of shaft 2. I pref 
erably construct and arrange the mecha 
nism, however, so that when the same is 
in “slow' adjustment a quarter turn of the 
star wheel 16 will be effected by a move 
ment of shaft 2 through an angle of approxi 
mately 104, and when in its “fast’ ad 
justment a quarter turn of the star wheel 
will be effected by a movement of shaft 2 
through an angle of approximately. 75. 

55 

60. 
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Consequently when the mechanism is in its 
“slow' adjustment, the ratio of the period 
of movement to the period of rest of the 
film will be as 104 to 256°, or approxi 
mately 1 to 2, while when the same is in 
its “fast' adjustment, this ratio will be 
as 75° to 285, or approximately. 1 to 4. In 
the present construction, pin 19 is spaced 

- 90° from pin 9 about the axis of shaft 13 in all adjustments of the mechanism. 
For an understanding of the manner in 

which the angular movements of shaft 13 

necessary to effect the 90° movements of the 
star wheel 16 for the “slow' and “fast’ ad 
justments of the mechanism may be de 
termined, attention is directed to Figs, 6 and 

in conjunction with Figs, 2 and 3 respec 
tively; it being assumed for the purposes of 
illustration, that shafts 2 and 13, as viewed 
in Figs. 2 and 3, rotate in a clockwise direc 
tion. w 

In Fig. 6, illustrating the movements of 
certain parts of the mechanism when ad 
justed as shown in Fig. 2, a represents the 
center or axis of shaft 13 and b the center or 
axis of shaft 2. Reference character a rep 
resents the position of pin 19 at the moment 
of engaging one of the grooves 17 of the 
star wheel, while c represents the position 
of said pin as it leaves the groove after 
having imparted one quarter of a revolution 
to the star wheel and after having, itself, 
turned through an angle of 90° about the 
axis a of shaft 13. In the meantime, the 
pin 9, which, with the mechanism adjusted 
as shown in Fig. 2, will be 90° in advance 
of the pin 19, will move from d to d", or 90° 
with respect to the axis a, of shaft 13. But 
the angular movement of the pin 9 about the 
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axis b of shaft. 2, and consequently that of 
the shaft 2, will be measured by the angle 
bound by the lines joining d and d with b, 
or in other words, will be represented by the 
angle did", which is found to be substan 
tially 104°. M 
In Fig. 7, illustrating the movements of 

certain parts of the mechanism when ad 
justed as shown. in Fig. 3, a. and b represent 
the axes of shafts 13, and 2 respectively. 

LOO 

Reference character a represents the position 
of pin 19 at the moment of engaging one of 
the grooves 17 of the star wheel, while c' 
represents the position of said pin as it 
leaves the groove after having imparted one 
quarter of a revolution to the star wheel and 
after having, itself, moved through an angle 
of 90° about the axis of shaft 13. In the 
meantime the pin 9, which, with the mech 
anism adjusted as shown in Fig. 3, will be 
90° behind the pin 19, will move from d to 
d, or 90° with respect to the axis a of shaft 
13. But the angular movement of the pin 
9 about the axis b of shaft 2, and conse 
quently that of the shaft 2, will be repre 

105 

10 

5 

sented by the angle db d', which is approxi mately 75°. 
Referring especially to Fig. 1, the cham 

ber 26 in frame 1 is filled with a suitable 
lubricant, and in order to provide for the 

120 

proper circulation thereof, to secure effi 
cient lubrication of the devices connecting 
shafts 2 and 13 and 13 and 32, which devices 
are respectively disposed in the opposite end 

25 

portions of chamber 26 beyond the ends of 
block 25, the latter is provided with a groove 
34 establishing communication between such 
end portions of the chamber. 30 
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The block or member 25 as clearly shown 
in Fig. 4 is securely held in position in 
chamber 26 by means of a set screw 35 and 
has secured thereto a rod or bolt 36 which 
extends through a slot 37 in the side wall of 
the chamber. Owing to the fact that shaft 
13 is journaled eccentrically in member 25, a 
slight turning movement of the latter in 
chamber 26 would effect an adjustment of 

O the relative positions of the star wheel 16 and its driving member 15 to compensate for 
wear therebetween. This adjustment may 

5 

20 

25 

30 

be readily effected, after loosening the set 
screw 35 by moving the bolt 36 in slot 37 in 
the proper direction. 
In the modification illustrated in Figs. 

8-11, the dimensions, arrangements and con 
struction of the parts are, in the main, the 
same as in the form of my invention dis 
closed in Figs. 1-5. Instead, however, of 
the shaft 13 being driven from a shaft jour 
naled in a fixed position in the frame 1, the 
same is driven from a shaft 2 adjustably 
mounted for lateral movement with respect 
thereto. The adjustable mounting for shaft 
2’ consists of a flanged bearing 40 in which 
the shaft is journaled, and which is secured 
to that portion of the frame 1 forming the 
end wall of chamber 26, by means of bolts 41 extending through slots 42 in the flanges 
43 of the bearing and threaded into the 
said end wall. Reference character 44 
represents a slot in the end wall of chamber 
26through which the shaft 2' extends. This 

35 
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50 
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slot 44 is of sufficient length to permit the 
bearing 40 to be shifted, after loosening the 
bolts 41, to the extent provided for by slots 
42. The shaft 2 passes through an aper 
ture in a plate 45, which plate is slidably 
mounted in an elongated recess 46 on the 
inside of the end wall of the chamber 26 and 
this plate will be moved with the shaft when 
the latter is shifted with the bearing 40. 
The plate 45 is of sufficient length to always 
cover the slot 44, and consequently prevents 
the escape of lubricant from the chamber 26 
and the entrance of dirt and the like there 
into. In addition to the pulley 4 another 
pulley 4' is secured to the outer end of shaft 
2', to adapt the latter to be connected to 
and driven at two different speeds, one twice 
as great as the other, from a motor running 
at a uniform speed. When bearing 40 is 
shifted to the position shown in Fig. 9, in 
which the bolts 41 abut against one end of 
slots 42, shaft 2 will be disposed to one side 
of shaft 13 and the construction of the mech 
anism shown in Figs. 8-11 is such that at 
this time the eccentricity of these two shafts, 
or the distance between the axes thereof will 
be equal to the eccentricity of shafts 2 and 
13 in Figs. 1-5, and the relative positions 
of the parts of the mechanism will be the 
same as in Figs. 1, 2 and 5 and as shown in 
Figs. 8 and 10. Accordingly, the mecha 

nism will be in “slow' adjustment corre 
sponding exactly to the “slow' adjustment 
of the construction of Figs. 1-5, and each of 
the intermittent movements of the star 
wheel 16 and the film will be effected during 70 
the slowest 90° movement of shaft 13, and 
during a movement of shaft 2 through an 
angle of 104. Fig. 12, which is the same as 
Fig. 6, taken in conjunction with Fig. 10 
serves to show how the latter angle may be 75 
determined. - 
In Figs. 10 and 12 reference characters a 

and b represent the axes of shafts 13 and 2' 
respectively. In Fig. 12 angle db' d', rep 
resents the angle through which the pin 9 80 
moves about the axis b' of shaft 2', and con 
sequently the angle through which the lat 
ter shaft turns, as the pin 19 moves from c, 
representing the position of this pin at the 
moment of engaging one of the grooves 17 85 
of the star wheel, through an angle of 90°. 
about the axis a of shaft 13 to C, repre 
senting the position thereof as it leaves the 
groove after having imparted one quarter 
of a revolution to the star wheel, and while 90. 
pin 9 moves from d to d through an angle 
of 90° with respect to the axis a of shaft 13. 
This angle d b d will be found to be ap 
proximately 104. 
The length and disposition of slots 42 are 95 

such that in shifting bearing 40 from the 
position shown in Fig. 9 to the position in 
which bolts 41 engage the other ends of these 
slots, the shaft 2 will be first moved toward . 
the axis of shaft 13 until the axes of these 100 
shafts coincide, and then away from the 
axis of shaft 13, until the same is finally at 
the same distance from the latter as in this 
figure, but on the other side thereof. The 
parts of the mechanism being in the posi- 105 
tions shown in Figs. 8, 9 and 10 at the be 
ginning of such shifting movement of the 
shaft 2, at the end thereof the crank 8, pin 
9 and block 10 will be in the positions indi 
cated in Fig. 11, but the positions of the re- 110 
maining parts will be unchanged. The 
mechanism will now be in "fast' adjustment, 
for , although the movements of the star 
wheel, and accordingly the feeding move 
ments of the film, will be effected during the, 115 
same 90° movements of shaft 13 as in the 
“slow' adjustment, these movements will 
now be the fastest instead of the slowest 90° 
Ens of this shaft, as pin 9 instead of eing at a maximum distance from the axis 120 
of shaft 13, which coincides with the point 
of minimum speed of the latter, when the 
star wheel 16 has been turned by pin 19 
through one half of one of its movements, 
will be at a minimum distance therefrom, 125 
which coincides with the point of maxim 
speed of this shaft. In the “fast' adjustment of the mecha 
nism shown in Figs. 8 to 11, the pin 9 is 90. 
in advance of the pin 19 with respect to the 130 
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axis of shaft 13, instead of 90 behind the 
same, as in the mechanism of Figs. 1 to 5. Accordingly, Fig. 13 will clearly represent 
the angular movements of shafts 2' and 13 
during one 90' movement of the star wheel 
for the “fast' adjustment of the mechanism of Figs. 8 to ii. In this figure, and it 
represent the axes of shaft 13, and 2’ respec 
tively. Reference character c represents the 

0. 

5 

20 

*20. 

movement of the film, during which the pic-1. In a 
bination of means adapted to engage and 
move a film, a driven shaft, a connection be 

S5 

be lessened..... 
With the mec 

position of pin 19 at the moment of engag 
ing one of the grooves 17 of the star wheel, 
while c’ represents the position of said pin 
as it leaves the groove after having impart 
ed a 90° movement to the star wheel and af 
ter having itself, together with shaft 13, 
turned through 90° about the axis a. Dur 
ing this movement of pin 19, the pin 9 will 
move from d to d, or 90° with respect to 
the axis a of shaft 13; but the angular 
movement of the pin 9 about the axis b of 
shaft 2', and consequently that of shaft 2, 
will be represented by the angle d' b' d', 
which is substantially 75°. w 
The ratios of the period of movement of 

the film to the period of rest thereof for the 
“slow' and “fast' adjustments of the mech 
anism shown in Figs. 8 to 11, will, of course, 
be the same, as for the “slow” and “fast' ad 
justments of the mechanism shown in Figs. 
1 to 5 viz. substantially 1: 2; and 1:4 re 
spectively. With the mechanism of Figs. 8. 
to 11, any desired ratio between these limits 
may be obtained by adjusting the bearing 40 
with the shaft 2 to the proper position be 
tween the limits defined by the ends of slots 
42 and bolts 41, and securing the same in 
such position. . . . . . . . . 

It has been found desirable in the motion 
picture art to make the ratio of the period of 
rest of the film, during which the pictures 
are projected or taken, to the period of 
tures or picture spaces are shifted, as great 
as possible. When the period of rest is pro 
longed, in projecting the pictures, a less in 
tense light is necessary and consequently a 
weaker current may be employed and the 
danger of setting fire to the film is lessened, 
while in taking pictures, the lens employed 

50 need not be so fast and the amount of light necessary for obtaining good exposures will 
' ' ' ... " . n shanism above described, in “fast”, adjustment the ratio of the period of 

rest to the period of movement obtained is considerably greater than that obtained by 
...theordinary Geneva movement. This, ratio 

30 

SS 

as been found very satisfactory in the tak 
in ojecting nary “ 
whi pictures where, the film is usually 
moved at aspeed of about 16 pictures or 

apicture spaces a second. Moreover, when 
the film is moved at this rate by the mech 
anism described herein in “fast adjustment, 
the wear and strain on the film will be 

changes and modifications in the size, form, 
number and arrangement of parts without 

fordinary “black and 

5. . 

greatly reduced. This is because of the fact 
that the velocity of pin 19 progressively in 
creases during the first half of any move 
ment of the star wheel 16, and decreases or 
falls off during the last half, due to the va. 
riable speed imparted to the shaft 13. Con 
sequently, the pin 19 will “pick up the star 

70 

wheel 16 and disengage therefrom in a more : 
gradual manner, and the teeth of the 
sprocket 33 and the edges of the perfora 
tions in the film will not be brought into 
engagement in so violent a manner at the 
beginning and end of the feeding move 
ments of the film. 
In the production of motion pictures in 

colors, where it is necessary to move the film 
at a rate much greater than in the case of 
the production of ordinary “black and 
white' motion pictures, for example, at the 
rate of 32 pictures or picture spaces a second 
instead of 16 a second, the wear and strain 
imposed on the film by the film moving 
mechanism when operated at the necessary 
speed is, of course, greatly increased. This 
wear and strain, however, may be reduced by employing my improved film moving 
mechanism in the “slow” adjustment there 
of, whereby the ratio of the period of rest 

of will be decreased and the period of move 
ment of the film will be increased. r 
While I have described the preferred em 

bodiments of my invention, it is to be un 
derstood that the same are subject to many 

any departure from the spirit of the inven 
tion. -- . . . 

Having now described my invention, what . . 
;I claim as new therein and desire to protect 
by Letters Patent is as follows:- 

1. In a moving picture machine, the com 

tween said means and said driven shaft com 
prising an intermittent movement, a driving 
shaft, and means connecting said shafts 
whereby when said driving shaft rotates at 
a uniform speed a variable angular speed, 
will be imparted to the driven shaft, the 
connection between said shafts being ad 
justable to Secure different angular speeds 
of the driven shaft when the driving shaft 
rotates at a uniform speed, substantially as 
described. . . . . . . 

2. In a moving picture machine, the com 
bination of means adapted to engage and 
eccentric to the driving shaft and opera 
tively connected to said film engaging and 
moving means, and a driving connection be 
tween said shafts, said connection being ad justable to vary the relative angular moves 
ment of said shafts, substantially as de scribed. 
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of the film to the period of movement there 
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move a film, a driving shaft, a driven shaft 
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3. In a moving picture machine, the com 
bination of means adapted to engage and 
move a film, an intermittent movement op 
eratively connected therewith, and means 
for operating said movement comprising a 
driven shaft operatively connected with said 
movement, a driving shaft eccentric to the 
driven shaft, and a driving connection be 
tween said shafts comprising a member rig 
idly secured to one of the shafts and having 
a pivotal and sliding engagement with the 
other shaft, whereby the intermittent move 
ment is actuated in each revolution of the 
driven shaft during a period including one 
extreme of the variable movement of the 
latter, substantially, as described. 4. In a moving picture machine, the com 
bination of means for engaging and moving 
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of said member, said crank having a pivotal 

member, means actua 

a film, mechanism for imparting intermit 
tent movement to said means, and means for 
actuating said mechanism comprising a pair 
of eccentrically disposed shafts and a con 
nection between said shafts, said connection 
comprising a member rigidly fastened to 
one of said shafts but pivotally and slidably 
engaged with the other shaft and being ad 
justable to effect. a variation in the speed of 
said intermittent movement, substantially as 
described. 

5. In a moving picture machine, the com 
bination of means for engaging and moving 
a film, mechanism for imparting intermit 
tent movement to said means, and means for 
actuating said mechanism comprising a 
driving shaft, a driven shaft, and a connec 
tion between said shafts, said connection be 
ing adjustable to effect changes in the ratio 
of the period of motion to the period of rest 
of said intermittent movement, substantially 
as described." 

6. In a moving picture machine, film op 
erating mechsanism comprising an element 
for engaging and moving the film, and ac 
tuating means for said element comprising 
a continuously, rotatable driving, member 
and driven mechanism between said member 
and said element for imparting intermittent 
movement to the latter, said driving men 
connected, whereby, for a 
tation of the driving member, the ratio of 
the period of movement of said element to . 
the period of rest thereof may be varied, 
substantially as described. 
7.In a moving picture machine, film E. erating mechanism comprising a rotatable 

t film, inter mittently moving a C or driving 
said A. and rotatable about an axis 
normally eccentric to the axis of rotation 
and sliding connection with said member whereby the film moving means is actuated 
in each revolution of said member during a period including one extreme of the variable 

thereto, said member being mounted on the 
frame of the machine for adjustment to com 
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movement of the latter, substantially as de 
scribed. 

8. In a moving picture machine, film op 
erating mechanism comprising a rotatable 
slotted member, means actuated thereby for 
intermittently moving a film, a shaft pro 
vided with a crank for driving said member, 
and a block slidably mounted in the slot of 
said member and pivotally connected to said 
crank, said shaft being adjustable to vary 
the eccentricity of the axis thereof and the 
axis of rotation of the slotted member, sub 
stantially as described. . 

9. In a moving picture machine, the com 
bination of a sprocket for engaging and 
moving a film, a continuously rotatable 
driving shaft, a driven shaft, and an opera 
tive connection between said driven shaft 
and said sprocket for imparting intermittent 
movement to the latter, said driving and 
driven shafts being adjustably connected, 
whereby, for a given rate of rotation of the . 
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driving shaft, the ratio of the period of 
movement of said sprocket to the period of 
rest thereof may be varied, substantially as 
described. 

10. In a moving picture machine, the com 
bination of a member for engaging and mov 
ing a film, means for operating said mem 
ber comprising an intermittently actuated 
device, and continuously operable means 
comprising a shaft for imparting intermit 
tent movement to such device and for hold ing the same stationary between successive - 
movements thereof, a fixed casing, and a 10 
body adjustably mounted for turning move 
ment in said casing and provided with an 
eccentric bearing in which said shaft is 
mounted, substantially as described. 

11. In a moving picture machine, film op 

90 
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O 
erating mechanism comprising means for en 

ging and moving a film, and a member 
aving an operative connection with said 
means for imparting intermittent movement 

pensate for wear in said connection, substan 
tially as described. 

ber and driven mechanism being adjustably 
iven rate of ro 

12. In a moving picture machine, the com- - 
bination of means for engaging and moving 11 
a film, a driving member, a driven member, 
a casing a body mounted in said casing and 
spaced from the ends thereof, said driven 
member being mounted in said body, and 
operative connections between said members 
A. between driven member G said 
him engaging and moving means, said con 
nections s respectively disposed in said 
casing beyond the ends of said body, and 
said body being provided with means estab- is 

2. 

lishing communication between the ps 
O end portions of the casing to permit 

cant t n the casing to F. 
tween sai rtions ereot, su 
titly a di S 
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13. In a moving picture machine, means 

for moving a film, comprising an intermit 

10 

tently actuated member and a continuously 
operable member for imparting intermittent 
movement to such actuated member and for 
holding the latter stationary between suc 
cessive movements thereof, and a bearing in. 
which said continuously operable member 
is mounted, said bearing being adjustable to 
compensate for wear of said members, sub 
stantially as described. 

14. In a moving picture machine, film en 
gaging and moving means, driving means, a 
casing, operative connecting mechanism for 

5 

20 

said means disposed in said casing and comi 
prising a shaft, and a bearing for said shaft 
mounted in said casing and spaced from the 
ends thereof, said bearing being provided 
with means establishing communication be 
tween the opposite end portions of the cas 
ing to permit lubricant contained in the cas 
ing circulate therein, substantially as de 
SCOeC. . 

P 

15. In a moving picture machine, the com 
bination of means adapted to move a film 
intermittently, driving mechanism, and a 
connection operatively connecting said driv 
ing mechanism and said film moving means, 
said connection including means adjustable 
to vary the relative periods of rest and move 
ment of the film, substantially as described. 
16. In a moving picture machine, the com 

bination of means adapted to move a film, 
driving mechanism, and a connection opera 
tively connecting said driving mechanism 
and said film moving means, said connection 
including means adjustable to vary the rela 
tive movements of the film and said driving 
mechanism, substantially as described. 
This specification signed and witnessed 

this 7th day of May 1914. 
ADOLPH. F. GALL. 

Witnesses: - 
WILLIAM. A. HARDY, 
MARY J. LAIDLAw. 
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