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UNITED STATES PATENT OFFICE. 

AUGUSTUS ROSENBERG, OF LONDON, ENGLAND. 

C NEMATOGRAPHC APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 691,493, dated January 21, 1902. 
Application filed April 9, 1901, Serial No. 55,038, (No model.) 

To all who77, it way concern: 
Be it known that I, AUGUSTUS ROSENBERG, 

engineer, a subject of the German Emperor, 
residing at 12 Southampton Row, London, 
England, have invented new and useful Im 
provements in Cinematographic Apparatus, 
of which the following is a specification. 
My invention relates to cinematographic 

apparatus for taking and projecting photo 
graphs, and has for its object to enable a 
continuous series of pictures to be obtained 
upon a film of half the length and double the 
width of that which would otherwise be re 
quired for the same number of pictures. 
The invention comprises mechanism where 

by the direction of motion of the film is au 
tomatically and instantaneously reversed 
(without reversing the direction of motion of 
the motor or handle) when the film has been 
traversed in the one direction and whereby 
the position of the lens-tube altered auto 
matically and coincidently with the change 
of direction of motion of the film, so that the 
film is exposed to the extent of only one half 
of its width when running in the one direc 
tion and to the extent of the other half when 
running in the other direction. 
The invention also comprises an improve 

ment in the film-propelling mechanism where 
by to insure the film being held stationary 
during the momentary periods of exposure. 

Lastly, the invention comprises means for 
facilitating the printing of the positive from 
the negative film. 

Reference is to be had to the accompanying 
drawings, wherein 

Figure 1 is a front elevation of the mech 
anism, the casing being in section and the 
cover-plates removed. Fig. 2 is a correspond 
ing side elevation, partly in section. Fig. 3 
is a rear elevation. Fig. 4 is a plan view of 
the film-retaining claws, their operating-cam, 
and the reversing mechanism. Fig. 5 is a 
face view of the cam. Fig. 6 is a face view, 
and Fig. 7a vertical section, showing the posi 
tive printing device. Figs. 8 and 9 are de 
tails. Fig. 10 is a cross-section through the 
pinion 43 upon the common transverse sec 
tion-line shown in Fig. 11 looking in the di 
rection of the arrow from the point A, show 
ing the pulley 4l in elevation... Fig. 11 is 
a vertical longitudinal section through the 

same, and Fig. 12 is a cross-section upon the 
common transverse section - line shown in 
Fig. 11 looking from the point B in the di 
rection indicated by the arrow and showing 
the pulley 40 in elevation. 
The same reference characters indicate the 

same parts in all the figures. 
1 is a plate fixed in the camera-body and 

having an oblong aperture 2, in which the 
rear end of the lens-tube 3 is fitted to slide, 
the lens-tube being carried by a frame 4, 
adapted to slide upon fixed guide-rods 5. 
The length of the aperture 2 is equal to twice 
the width of the end of the lens-tube, so as 
to allow of the lens-tube occupying two dis 
tinct positions therein, at which two distinct 
portions of the film will be exposed through 
the exposure-aperture 6 of the lens-tube, the 
half of the aperture 2 which is for the time 
being unoccupied being covered by a plate 7, 
carried by the lens-tube and sliding light 
tight against the front surface of the plate 1. 
In photographing a negative the film 8, 

wound upon a spool 9 at the upper part of the 
camera-body, is drawn through a guide-slot 
10, over the back of the plate 1, past the ap 
erture 2, and between the plate 1 and a gate 
11, through another guide-slot 12, to another 
spool 13 at the lower part of the camera-body, 
to which spool the end of the film is attached. 
During the first half of the series of exposures 
the film becomes temporarily wound upon the 
spool 13, the lens-tube having previously been 
set in the position shown in full lines in Fig. 
1 by means of a stem 14, in which position it 
is retained against the stress of a spring 15 
by the engagement of a lug of the frame 4 
with a detent or latch 16, pivoted at 17 and 
held in position of engagement by a light 
spring 18. A trigger 19 is adapted to engage 
the latch 16 so as to disengage it from the 
lens-tube carrier 4 at the proper moment, 
the trigger being permitted to come into op 
erative position and being caused to act on 
the latch by the film itself when the latter 
reaches the end of its travel in the direction 
from the spool 9 to the spool 13. When so 
released, the lens-tube is suddenly shifted to 
its other position (shown in dotted lines in 
Fig. 1) by the action of the spring 15, this. 
shifting motion of the lens-tube being com 
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by the direction of running of the film will 
be reversed simultaneously with the change 
of position of the lens. 
The trigger 19 is a lever having a slot 20, 

admitting of sliding motion on its fulcrum 21, 
and it has a head 22, that passes through an 
aperture in the plate 1 and is caused by a 
spring 23 to bear lightly against the face of 
the film as it passes the gate 11, by which the 
film is held up to the plane of exposure. This 
gate has in it an aperture 24, adapted to give 
passage to the head 22 of the trigger, but 
which is covered by the film until an aperture 
25 in the film near the end attached to the 
spool 9 coincides with the aperture 24 in the 
gate. When this occurs, the head 22 of the 
trigger is caused by the spring 23 to pass 
through the aperture 25 in the film and to 
present its upper face in the path of the film 
which engages with the trigger by the upper 
end of the aperture 25. (See Fig. 8.) The 
continued movement of the film thereby 
causes the trigger to be rocked about its full 
crum and the latch 16 to be disengaged from 
the lens-tube carrier 4, thus permitting the 
spring 15 to effect the sudden shifting of the 
lens-tube and the reversal of motion of the 
film propelling and winding mechanism. The 
sequence of the pictures at the point where 
the direction of Yotion of the film is reversed 
is shown by the numerals 196 to 205 in Fig. 
9. On the return movement of the film the 
trigger presents a beveled under face to the 
opposite end of the slot 25, so that the trig 
ger will be forced back by the film out of the 
Way. 
The film winding and propelling mechan 

isms are driven from a first-motion shaft 26 
through a multiplying train of gear 27 28 29 
30 and a shaft 31, having a double clutch 32, 
fitted to slide upon but to turn with it and 
adapted to be thrown into driving engage 
ment with one or other of two correspond 
ing clutches 33 34, carried by beveled wheels 
35 36, loose upon the shaft 31, the position 
of the double clutch 32 being determined by 
that of the lens carrier-frame 4, which acts. 
upon a sliding boss 37, carrying an arm 38, 
engaging with a groove 39 around the clutch, 
there being sufficient lost motion between 4 
and 37 to allow for the difference of travel of 
the lens-tube and clutch. Ioose upon the 
sleeve 36 of the wheel 36 and upon the shaft 
31, respectively, are two band - pulleys 40 
and 41. (Shown separately in axial sec 
tion in Fig. 12, and in Figs. 10 and 11 by face 
views looking in opposite directions from a 
common transverse section.) These band 
pulleys 4041 are adapted to be put, the one or 
the other, into driving engagement with the 
sleeve 36 by means of oppositely-beveled or 
oppositely-acting spring-pawls 42, mounted 
on the pulleys 40 41 and both engaging with 
the teeth of a pinion 45, situated between the 
pulleys 40 and 41 and fast upon the sleeve 36°, 
so that the one pulley Will be driven from the 
said sleeve through the engagement of its pawl 
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while the pawl of the other slips, according 
as the sleeve 36 is rotated in the One or the 
other direction by clutch 32 engaging with 
clutch 34 of wheel 36 or with clutch 33 of wheel 
35, which is in gear with wheel 36 through 
wheel 69. The pulley's 40 41 are geared by 
endless bands 44 45 with corresponding pull 
leys 4647, loose on the driving-spindles of the 
spools, frictional driving connection between 
these pulleys 4647 and their spindles being 
maintained by means of bow-springs 96.97, 
fixed on the respective spindles and bearing 
with their ends against the side faces of the 
corresponding pulleys, as shown. In conse 
quence of the arrangement described varia 
tion in the relative effective diameters of the 
spools 9 and 13 (due to the constant variation 
in the length of film carried by each spool) is 
prevented from causing the film to become 
overstrained by tension due to the gradualin 
crease in the effective diameter of that spool 
which happens to be winding up. The upper 
spool 9 engages positively with its spindle 48 
by a square 49 on the end of the latter engag 
ing in a corresponding socket in the spool, the 
spool turning freely at the other end upon a 
spring-pressed center-pin 50, fitted to slide in 
the casing, so as to be removable to admit 
of the insertion and withdrawal of the spool 
through an opening in the top of the casing 
closed by a door 51. The spool 13 is slid onto 
its spindle 52 and fits friction-tight thereon 
by means of a spring 53, the spool having an 
attached handle 54 and being inserted or re 
moved through an aperture in the side of the 
casing closed by a door 55. 
A pair of film-propelling claws 56 project 

through and work in slots 57 in the plate 1. 
These claws engage in the usual perforations 
58 in the margin of the film 8 for the pur 
pose of imparting the required intermittent 
motion to the film. For this purpose they 
have what may be termed a “four-motion' 
feed-that is to say, are moved up and down 
and in and out, the up-and-down motion be 
ing imparted by an eccentric caum-groove 59 
in a cam-disk 60, and the in-and-out motion, 
by which the claws are projected through the 
slots 57 into engagement with the holes 58 in 
the film and are withdrawn from such en 
gagement, being imparted by the action of a 
face-cam 61. For this purpose the claws 56 
are carried by spring-arms 62, connected at 
their upper ends by a cross-bar 63 and at 
their lower ends by a cross-bar 67, connected 
to a sliding plate 64, fitted to slide between 
guides 65, fixed to the plate 1. The plate 64 
carries a stud 64", which engages in the ec 
centric cam-groove 59, whereby up-and-down 
motion is imparted to the slide 64 and claws 
56 and the arms 62 tend to spring backward 
and are forced forward at the proper moment 
by the cam 61 acting on a stud 66, attached 
to the cross-bar 63, the coördination of the 
two movements being insured by the cam 
groove 59 and cam-face 61 being formed on 
the same disk 60. This disk Ceturns loose 
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on a fixed spindle, 68, and carries a bevel- The sensitized film on which positive pictures 
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wheel 69, constantly in gear with the two 
wheels 3536, so as to be driven by whichever 
of those wheels is for the time being in en 
gagement with the clutch 32. Consequently 
by the reversal of the direction of rotation of 
the cam-disk 67 the direction in which the 
film will be propelled by the claws will be re 
versed. In addition to the propelment-claws 
56 there is a second pair of claws 70, carried 
by spring-arms 71, fixed to the plate 1 and 
pressed forward by a second cam-face 72, act 
ing on a stud 73, fixed to a cross-bar 74, con 
necting the upper arms of the springs 71, 
whereby these claws (which have no feed 
motion) are projected through holes in the 
plate 1 and through the holes 58 in the film 
at the moment when the propelment-claws 56 
are retracted from the film and are making 
their return stroke, so as to insure the film 
being held stationary during the intervals of 
exposure. With the wheels 35 36 there is 
also constantly in gear another bevel-wheel 
75, fast on the spindle 76 of the exposure 
shutter. To enable the relative duration of 
the exposures and eclipses to be varied, the 
shutter is formed of two Superposed seg 
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the negative, and which is opened when print 

ments, the one, 77, fast on the spindle 76 and 
the other, 78, circularly adjustable, SO as to 
enable the angular extent of the aperture to 
be varied. 
The gate 11 is hinged at 79 to the plate 1, 

so as to swing back, as shown in dotted lines 
in Fig. 2, to enable the film to be introduced, 
and is secured in the closed position by spring 
turn-buttons. 80, the hinge-pins 79 working in 
slot-holes, so that the film will be pressed 
evenly up to and kept in the focal plane. The 
gate is provided with pairs of slots S182, 
adapted to give passage to the propelling and 
retaining claws, and with an aperture 83, sur 
rounded by a projecting flange, said aperture 
being equal in height and of twice the length 
of the exposure-aperture 6 of the lens-tube, 
so as to include within it the area covered by 
two juxtaposed pictures. To prevent that 
part of the film on which the negatives are 
taken from being scratched by particles of 
dust or dirt coming between the film and the 
gate 11 or the plate 1, both the gate and plate 
are slightly channeled on the faces next the 
film for a width equal to that of the exposed 
part of the film. 

84 is a hinged cover, by which the camera 
body is closed at back when photographing 

ing the positive film or projecting the pic 
tures on a screen. For printing the positive 
film a separate frame 85 (shown in Figs. 6 and 
7) is adapted to be fitted to the back of the 
camera. It is provided with a recess 86, in 
closing the gate 11, and with a flanged aper 
ture 87, adapted to fit about the flange of the 
aperture 83 in the gate. 
of spool-supporting brackets 90 and is pro 
vided with film-guiding slits 8889, leading to 

It also carries a pair 

are to be printed from the negative film now 
occupies the position which was previously 
occupied by the negative film in the camera, 
while the spool carrying the film on which 
negative pictures have been developed is 
slipped on a spindle mounted in the brackets 
90, the negative film being led through the 
guide-slit 88 and passed along With the posi 
tive film to be printed through the gate, the 
two films being in close contact and being 
propelled together by the propelling - claws 
entering corresponding holes in both films 
and moving them simultaneously. The ex 
posure of the positive behind the negative is 
made through the aperture 83, two juxtaposed 
pictures being printed at Once, and the nega 
tive film passes out through the slit 89, while 
the positive is wound upon the spool 13, as 
before. In this operation a comparatively 
slow movement is required and the driving 
handle is therefore removed from shaft 26 
and applied directly to the clutch-shaft 31, 
so as to enable a steady and regulated expo 
sure, as required for printing, to be made. 
The mechanism of the camera is inclosed 

at front by a light-tight partition 91, having 
an oblong aperture to give passage to the 
lens-tube and allow of its laterally-shifting 
motion, a laterally-extending covering-plate 
92 being attached to the lens-tube, so as to 
cover the unoccupied portion of the aperture. 
93 is a removable cover for the front of the 

casing, having an oblong aperture 94 oppo 
site the lens and a pivoted shutter 95 for clos 
ing said aperture when the apparatus is not 

S. - 

I claim 
1. In a cinematograph apparatus, the com 

bination with cam-operated film propelment 
and retaining claw mechanism, and with a 
revolving shutter for the lens, of a driving 
shaft, driving gear-wheels loose on the driv 
ing-shaft, intermediate gear-wheels respec 
tively revolving as one with the cam for op 
erating the propelment and retaining claw 
mechanism and with the shutter, and with 
which intermediate gear-wheels said driving 
gear-wheels are constantly in gear, and a dou 
ble clutch rotated by said shaft and adapted 
to be engaged with one or the other of the 
said driving gear-wheels, for putting the one 
or other of said wheels into driving connec 
tion with said shaft, the relation of the parts 
being such that the direction of motion of the 
cam and shutter will be reversed by the 
change of engagement of the clutch without 
reversal of motion of the clutch itself, sub 
stantially as described. 

2. In a cinematograph apparatus, the com 
bination with cam-operated film-propelment 
claw mechanism, and with a revolving shut 
ter for the lens, of a driving-shaft, reversing 
clutch and gear-wheel mechanism rotated by 
Said shaft and adapted to cause the cam and 
shutter to be rotated and to cause the direc 

and from the recess 86, inclosing the gate. tion of rotation of the cam and of the shutter 
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2. 

to be concurrently reversed by the change of 
engagement of the clutch, a lens-tube mov 
able in the transverse direction of the film, a 
Spring for so moving the lens, means where 
by the lens-tube is connected to the revers 
ing-clutch so that the two move together, 
means for retaining the lens-tube and clutch 
in the position in which they are set, and 
means for releasing the lens-tube and clutch 
at a given moment so as to permit the spring 
to move the lens-tube and clutch for the pur 
pose of simultaneously changing the direc 
tion of propellment of the film, the direction 
of rotation of the shutter and the relative po 
sition of the film and lens-tube, as specified. 

3. In a cinematograph apparatus, the com 
bination with a laterally-movable lens-tube, a 
Spring for moving it, a retaining-latch, a 
spring-pressed sliding trigger-lever for operat 
ing Said latch, means of retaining the trigger 
out of operative position through the agency of 
the film, and a film having an aperture in it 
adapted to permit the trigger to come into 
operative engagement with the film so as to 
cause the trigger to be rocked by the travel 
ing motion of the film and to disengage the 
latch from the lens-tube, as specified. 

4. In a cinematograph apparatus, the com 
bination with cam-operated film-propelment 
mechanism and with film-letting-off and film 
taking-up spools, of friction-gear and oppo 
sitely-acting pawl mechanism connecting the 
spindles of the spools with a common pinion 
turning with one of two gear-wheels, both 
constantly in gear with an intermediate wheel 
on the cam-spindle of the film-propelment 
mechanism, a reversing-clutch driven always 
in one direction from a first-motion shaft and 
adapted to be engaged with one or other of 
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said gear-wheels so as without change of its 
own direction of motion, to cause that of the 
mechanism driven by it to be reversed, and 
by thus reversing the movement of the com 
mon pinion to cause the one or the other pawl 
mechanism and consequently the one or the 
other spool to be driven by said pinion for 
the purpose of winding up the film while the 
other spool runs free, as described. 

5. in a cinematograph apparatus, the com 
bination with cam-operated film-propelment 
mechanism, a lens-tube movable in the lat 
eral direction of the film, a spring for mov 
ing it, a reversing-clutch shifted by the lens 
tube, film letting-off and taking-up spools, 
friction - gear and oppositely - acting pawl 
mechanisms connecting the spool - spindles 
with a common pinion, mechanism driven by 
the reversing-clutch whereby the said pinion 
and the film - propellment mechanism are 
driven in the one or other direction accord 
ing to the position of the lens-tube and re 
Versing-clutch, from a shaft constantly ro 
tated in the same direction, substantially as 
specified. 

6. In a cinematograph apparatus, the com 
bination with the usual film-propelling claws 
having a feed-motion as described, of a pair 
of film-retaining claws, and a cam for caus 
ing them to be projected into or withdrawn 
from engagement with the holes in the film, 
the operation of said claws being so coördi 
nated with that of the feed-claws that the film 
will be thereby held stationary in the inter 
vals of intermittent feed. 

AUGUSTUS ROSENBERG 
Witnesses: 

T. W. KENNARD, 
C. G. CLARK. 
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