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UNITED STATES

BTAITNI BETTINI,

PATENT OFFICE.

OF PARIS, FRANCE.

MOTION -PICTURE-TRANSPOSING APPARATUS.

1,298,282.

Specification of Letters Fatent.

Patented Mar. 23, 1919,

Application filed November 16, 1216. Serial No. 181,880,

To all whom it may concern.

Be it known that I, Graxst BETTINI, 2
subject of the King of Italy, residing at
Paris, France, have invented certaln new
and useful Improvements in Motion-Pic-
ture-Transposing Apparatus, of which the
following is a specification, reference being
had therein to the accompanying drawing.

This invention relates to motion picture
transposing apparatus, that is to say, to an
apparatus for converting a series of motion
pictures from one forin or arrangement to
another. More particularly, the invention
is directed to the transposition of a series
of motion pictures arranged, as usual, in a
single row or strip into a different form of
record, for example, one having a circular
or spiral or a parallel-row arrangement of
pictures. The usual strip record may be
a2 negative, and may be used for printing
or producing positives of the spiral or
other forms mentioned, and obviously the
operation may be reversed, namely, by
transposing the spiral or other form of
special record into the usual or strip form.

The general objects of the. present. inven-
tion are to afford a transposing apparatus
of superior efficiency in operation, sim-
plicity, strength and durability in construc-
tion, free from vibration and other fac-
tors of uncertainty, and such as will print
the pictures in the exact positions requisite,
and clear in outline and detail. Other and
more particular objects and advantages per-
taining to the invention will be elucidated
in the hereinafter following description.

To the attainment of such objects and
advantages, the present invention consists
in the noval apparatuses, combinations,
arrangements, devices, details and other
foatures herein illustrated or described.

1 will first describe two different embodi-
ments of the principles of this invention,
and will thereafter point out the features
of novelty in the claims.

In the accompanying drawings, Figure
1 shows what may be considered a side
clevation of a transposing apparatus em-
bodying the present invention, the front of
the machine being at the right, the rear at
the left. The mechanisms seen in this view
may be employed for the making of dif-
ferent forms of records, spiral, parallel-row,
or other form. ] L.

Kig. 2 is a rear elevation, with certain
parts omitted for clearness, of a plate shift-

ing mechanism adapted to be used in co-
operation with the mechanizia of Fig. 1 for
transposing thé pictures of an ordinary
strip record into a spival arrangement.
Fig. 3 is a section taken on the plane 3—3
of Fig. 2.

Fig. 4 is a front elevation with certain
parts omitted for clearness, of u plate shift-
ing mechanism adapted to codperate with
the mechanism of Fig. 1 for.the produc-
tion of records having parallel-row arrange-
ment of pictures. Tig. 51s a section taken
on plane 5——5 of Fig. 4. Figs. 6, 7 and &
are similar left hand elevations showing cer-
tain of the parts of Fig. 4 in three different
positions. TFig. 9 indicates the form of rec-
ord resulting from the employment of the
apparatus shown in Tigs. 1 and 4 to 8.
~ Referring first to the apparatus for pro-
ducing records of spiral form, this being
shown in Figs. 1, 2 and 3, tue mechanism
is shown as supported by a convenient tabie
10. Mounted in suitable bearings above the
table; is a horizontal shaft 11 which drives
or controls the various parts of the mecha-
nism. As will be seen, this shaft serves to
operate the devices which feed the nega-
tive strip record with a step by step motion,
and also the devices which shift the cireu-
lar sensitive receiving plate, and also oper-
ates the optical shutter which opens when
the strip and plate are stationary, and
closes during their shifting movements.

The drive shaft 11 may be turned in any
desired manner, for example, by an electric
motor 12, which may be controlled in speed
by an electric controller 13. Manifestly the
speed of the apparatus must be regulated
so as to insure the proper exposure of the
plate. : :

At the rear of the apparatus is shown a
light-tight box 15. This may contain the
sensitive plate of whatever form is used,
and the mechanism for shifting it inter-
mittently so that the plate may successively
yeceive photographic impressions through
an aperture in the front wall of the box.
The mechapism within the box may com-
prise an outwardly extending operating

shaft 16, geared to the drive shaft 11 by »
pair of engaging bevel pinions 17. The

details of the mechanism within the box 15
will be later described in connection with
Figs. 2. and 3.

An ordinary negative strip 19 of motion
picture flm is shown as being run off from
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a first reel 20, and coiled up upon. 4 second

reel 21. In passing from one reel to the
other, the film strip passes through 2 box
23 containing any usual intermittent feed
mechanism, such as the ordinary four-mo-
tion feed, which serves to move the film
downwardly to the extent of one picture at
a time, then holding it stationary for.a
brief period before again advancing it.
This mechanism may be driven by an oper-

. ating shaft 24, which is shown ag connected

to be driven by the drive shaft 11
of helical gears 25.

by a pair

By the described arrangement, cne rota-

tion of the drive shaft 11 gives one rota-
tion of the operating shaft 24, so as to ad-
vance the film to the extent of one picture,
and in the same period the operating shaft
16 of the plate shifting mechanism is given

one rotation, and, as will be seen, this causes

the plate to advance to the extent of a single

picture.

The usual auxiliary devices of film feed- -

ing mechanisms may be employed. For ex-
ample, a gear 27 driven from the shaft 24
may operate a slip drive 28 to advance the
reel 20; and the receiving reel 21 may have
a resilient or other take-up device.

 The optical parts of the apparatus in-
clude a lantern 30 directed toward the rear,
and an objective 31 between the lantern and
the box 15 containing the sensitive plate.
The arrangement of lenses may be such as
to conveniently reduce the size of pictures.
A shutter 33 is shown hetween the objective
and the box 15, this shutter being rotated
by a shaft 84, which, in turn, is driven from
the shaft 24." The traveling motion picture
strip 19 and the rotating shutter are both
arranged in the path of the light rays as de-
scribed, with the result that whenever the
shutter is open an exposure is produced and
an image of one of the pictures on the film
is projected on the sensitive plate within the

‘box 15.  Any suitable precautions may be

adopted to protect the sensitive plate from
undesired exposure to light.

When it is desired to make the spiral ar-

rangement of record, the mechanism asso-
ciated with the light tight box 15 may be as
disclosed in Figs. 2 and 8. The spiral ar-
rangement of the little windows seen in Fig.
2 sufficiently indicates the arrangement of
the record intended to be produced.

The box 15 has a front wall 86 with an
optical aperture 37 for admitting the rays

-of Tlight to be focused into an image on the

sensitive plate. The box also has an out-
wardly extending wall 38. The walls 36 and
38 support the mechanism to be described.
The rear wall or cover 39 is removable and
is substantially omitted from Fig. 2 to bet-
ter disclose the interior.

The carrier disk 40, forming a permanent
part of the mechamism is partly indicated

1,208,282

In Fig. 2, its position being indicated by
a broken circle. This disk is located be-
tween its actuating mechanism and the rear
cover. The disk has a plurality of aper-
tures or windows 41, each one of a substan-
tially square form, and all the windows
forming a series spirally arranged around
the disk. The disk may be ‘made of sheet
metal and the windows formed by striking
tongues 42 of metal forwardly therefrom,
the tongues being left projecting forwardly
for certain purposes. :
The disk 40 is intended to rotate and for
this purpose is mounted on an axle 43. The
disk is also intended to have a horizontal
feed to secure the spiral arrangement, and

for this purpose the axle is mounted in a

slide block 44, which may slide longitudi-
nally in a slotted guide piece 45, mounted
on the front wall 36.

The forwardly projecting tongues 42 of
the disk 40 form a spiral series, and are
sufficiently continuous to substantially form
a flange which may be used for guiding pur-
poses. The flange formed by the tongues
42 is adapted to codperate with a fixed guide
47 projecting rearwardly from the right
hand end of the guide piece 45, see Fig. 3.
As each of the windows 41 comes into ex-
posing position opposite the aperture 37 , its
struck out tongue portion slides over the
fixed guide piece 47. In this way the disk
is properly relatively positioned during its
progress, and as the disk turns around and
around, the spiral arrangement of the tongues
causes it gradually to feed bodily toward
the right in Figs. 2-and 3. It is shown as
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having been already fed partly toward the

right. In order to hold the tongues 42 in
contact with the guide piece 47, I have
provided a resilient device tending to re-
strain the disk and hold it toward the left.
This consists of a push bar 48 pivoted at.its
lower end, its upper end pressing against
the axle 43 of the disk, and a spring 49 tend-
ing to pull the parts toward the left as
shown. ‘

It will be understood that the disk 40 is
intended to carry at its rear face, a sensitive
disk 50 which is to receive the pictures.
There may be a notch-and-finger device 51
for properly relatively positioning the disks
and a central locking nut 52 for securing
them together.

If the disk 40 be now rotated toward the
right, its spirally arranged tongues in co-
operation with the guide 47, will automati-
cally cause- its gradual feed toward the
vight. Tt, therefore, only remains to de-
seribe the means for giving intermittent ro-
tation to the disk. Its rotation should he
stopped for a brief period while each suc-
cessive window stands in line with the opti-
cal apparatus. :

For this purpose, I have made use of ‘the
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same struck out tongues 42. These are

adapted not only to form a spiral guide as:

explained, but are adapted to constitute a
spiral series of teeth, by which the disk may
e convenientiy'driven. For so engaging the
teeth 42, there is shown a pinion 54 between
the disk and the front wall of the box.. The

teeth of the disk and those of the pinicn -
~will, of course, be suitably shaped to co-

operate with each other on this rotary shift-
ing action. The pinion 54 may be driven
from the drive shaft 11 of the machine by

" "the following connections: The drive shaft

20

25

" 11, by a pair of bevel pinions 17, rotates the

operating shaft 16. These parts are seen
both in Figs. 1 and 2. An intermittent drive
device 55, 56 may be of a usual type consist-
ing of a'drum 55 on the shaft 16, this drum
having a single recess and a tooth therein,
and a toothed wheel 56 on a parallel shaft
57. The drum as it turns, locks the device
56 until the single- tooth of the drum comes
into play to advance the device by one tooth,
when the latter becomes. again locked until
another rotation has occurred. :

The shaft 57 carries a pinion 58, eﬁgéging'

" a gear 59 on a shaft 60, which extends to-

30

35

40

ward the center of the box, and there car-
ries the pinion 54 which directly engages the

teeth 42 of the carrier disk. . o
As the parts are shown, one rotation of the
shaft 11 or 16 sufficient to shift film strip 19
one picture-causes a quarter rotation of the
shaft 57, or one-twelfth rotation of the shaft
60. The pinion 54 having twelve testh, the
disk 40 is advanced to the extent of a single
window or picture on each rotation of the
main drive shaft 11 It follows that when
the apparatus is in full operation, each pic-
ture on the strip film 19 is projected through
one of the windows 41, and exposed on the
sensitive plate 50 during a part of each ro-

“tation of the drive shaft but while the film

. %5
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strip and sensitive surface are momentarily

stopped, following which the shutter 33
closes, and, while closed, both the spiral disk
and the film strip shift to the extent of one
picture, whereupon the succeeding picture is
projected through the successive window of
the disk; and so on to the end of the series.

The modified form of apparatus is for
transposing a series of pictures-from & strip
or single Iine film into a record with an
arrangement having a plurality of substan-
tially straight, parallel rows of pictures.
This modification is shown in Figs. 1 and 4
to 8 inclusive, Fig. 9 illustrating such a
record. - :

The means for operating a negative film
and the means extraneous to the casing in
which the sensitive record sheet is to be ar-
ranged correspond substantially with - the
mechanist shown in Fig. 1, and partly in
Fig. 2. In Fig. 1 there is the main drive
shaft 11, which makes one rotation for the

a

exposure of a picture, and the intermeshing
bevel pinions 17, by which the drive shaft
11 rotates operating shaft 16, which extends
into the casing for the sensitive surface or
plate. In Fig. 4 and the following figures
the light tight box 15 of Fig. 1 is omitted,
except that there is shown in dotted lines a
frame or support 15 for the mechanism

- within the light tight box, which will have-

an aperture in its front wall for the ad-

‘mission of the optical image. .

The rectangular sensitive plate, or plate

70

75 -

having a rectangular sensitive field which

may be converted into a record such as
shown in Fig. 9, is supported by the appa-
ratus of Fig. 4, etc., in any convenient man-
ner upon a carrier 132 - .

It 1s intended that-this carrier 13%, which
may be of any suitable construction, to-

‘gether with the sensitive plate, be given cer-
tain step by step motions vertically and lat-

erally so as to successively bring different
{ortiqns of the plate into exposing position.

f desired the sensitive plate may be faced
by an opaque member having apertures or
windows corresponding in position with the

'imsltges to be produced, but this is'not essen-
‘tial.

The mechanism of Fig. 4 etc., about
to be described, is for the purpose of trans-
mitting motion from the operating shaft
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16* to the carrier 18% so as to intermittently

advance the same, while other parts asso-

ciated with said carrier are adapted to drop -

the sensitive plate to a lower level, said tar-
rier with said plate then advancing reversely.

along the second row, and so on, until a rec- .

ord plate is produced, substantially as in
Fig. 9. The step by step advance is indi-
cated on said Fig. 9 by letters {, m, =, o, p,
q, 7. o

Referring to Fig. 4 it will be seen that
there is shown a pair of bevel pinions 17

100

105

corresponding with the bevel pinions 17 op-

erated by the main drive shaft 11, as in the
first form of the apparatus, and that .one
of these pinions is mounted upon & shaft 4%

110

Said shaft 4° carries a gear wheel 5* which -

is in constant mesh with two similar wheels
6° and 7%, on which gear wheel 6* is kéyed
to a horizontal shaft 82 while the gear wheel
72 is loosely mounted upon a shaft 9= A

clutch - 10% ‘is also mounted upon shaft 9*

whereby to clutch the gear wheel 7* to said
shaft. “Shaft 8 through intermediate and
other mechanism, is adapted to impart a
step by step shifting movement to the car-

rier 13* and hence fo the sensitive surface.

supported thereby, such shifting movements
causing ‘the plate to be shifted along the
length of one row_ of picture receiving por-
tions on the sensitive surface, while shaft 9*
and mechanism associated therewith shifts
the surface from one row of picture receiv-
ing portions thereon to the next, as from
n to o, Fig. 9.
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The shaft 8 is mounted in suitable bear-
ings on the frame or support for the mecha-
nism of Fig. 4, and is provided with a cam
11* of suitable length, which cam is strac-
dled by stirrup-like or double pawl 129
which is shown in Figs. 4 and 5. "This stir-
rup-like double pawl can oscillate freely in
a direction transverse of the cam shaft 8%,
it being mounted upon a sensitive plate car-
rier 13* before referred to. Said carrier is
mounted upon and guided in its movements
by a pair of parallel guide bars 147, 142,

One arm or pawl 16 of the stirrup-like de-
viee 12* is arranged in codperative relation
with a rack bar 17* which is fixed rigidly to

the supporting frame. Said pawl 16% is of-

such thickness that it can, under the in-
fluence of the cam 112, enter and exactly fit
in the notches of the rack bar 172, thereby
rendering the stirrup device 12* immovable
laterally and locking the plate bearing car-
rier 13* in the position as set by the said
pawl 162 1t will be understood that the
distance between the teeth of the rack bar
172 corresponds with the approximate length
of each single picture area on the sensitive
surface. The other pawl 15° of the stirrup
device 12* is located in codperative relation
with the teeth of a rack bar 18 which is
similar to the rack bar 172 but is arranged
so that it can be moved longitudinally.
Rack bar 18* is mounted in suitable sup-
ports, as 192 by which it is guided in its
movements. ’ :
Rack bar 18 ig provided with a longitudi-
nal extension 202, which terminates in a
nose or lug 212, which engages in a periph-
eral groove 22¢ of a cam 282, which is loosely
mounted upon shaft 42 Cam 23* can be
rigidly connected with shaft 4* by means
of a suitable clutch 24* which is controlled
by a fork 25* suitably pivoted to the frame
of the apparatus, and provided with a pin
26* which engages in a suitable slot or
groove 26° in a lever 27% Said lever is
pivoted at 282 to the frame of the apparatus,
while its free end 292 is suitably shaped so
that it may be maintained by means of a
spring 29° in constant engagement with a
cam 30% Cam 80* turns on a suitable cen-
ter support, together with a large gear

- wheel 31* wvhich is in constant mesh with

85

60

65

a small pinion 822, which is keyed upon the

‘shaft of a bevel pinion 33? which is 1n mesh

with a bevel pinion 34* fixed on the shaft
8. Tt will be seen that tae cam 30* will be
rotated by means of the shaft 8 through
the described intermediate gearing. Lever
27¢, before mentioned, is connected by means
of a link 35* with a detent lever 862, the end
of which is adapted to enter suitable open-
ings in one face of the grooved cam 23+, for
the purpose of locking said cam and con-
comitant parts in position.

Cam 30" before mentioned is made rigid

1,268,282

with a second cam 374, which is notehed at
38 at a point upproximately opposite the
high point of the cam 30% The free end
39" of a lever 40" travels upon the notched
edge of the cam 37* said lever being pivoted
to the frame of the apparatus at 41° and
suitably connected with the clutch 10* which
is arranged upon beforementioned shaft 92
Said cluteh 10¢ is pressed toward the gear
wheel 72 by means of its operating spring
432,  Shaft 9 is provided with a cam 42°
similar in conformation to the cam 112 and
is adapted to control the movement of the
plate to recvive photographic impressions
to another row after said plate has received
such impressions on a preceding row. The
mechanism controlling this row to row move-
ment is more particularly represented ‘in
Tigs. 6, 7 and 8, which mechanism is hidden
in Fig. 4, and includes a fork 44* which is
mounted upon a longitudinally shiftable
stem or shaft 45* arranged upon the shift-
able carrier 132, said fork embracing the
said cam 42> The shiftable stem or part
45 is provided with fingers or pawls 462
which are adapted to enter the spaces be-
tween teeth 48* of a raeck bar 492 forming
a part of the plate carvier irume. This rack
bar 49 is shiftable in a direction rectilin-
early of the direction’ of movement of the
carrier 182 The fingers or pawls 46 are
rigidly connected to a sleeve 50* which is
adapted to oscillate on the shiftable stem
or part 45%, and this sleeve is controlled by
the lower end of a swinging lever 512 which
18 pivoted to the stem 45* at 522, the other
end of this lever, when in the position of
rest, touching the shaft 92—422 in the posi-
tion shown in Fig. 6.

The plate or sheet having the sensitive
surface for receiving the images of the pic-
tures on the film such as 19 of Fig. 1, is
held in the carrier 13* by means of suit-
able springs which are not shown, but may
be of any suitable construction and arrange-
ment to prevent any movement of the sensi-
tive surface except the controlled movement.

The operation of this modified form of
the invention for producing records some-
what similar to that shown in Fig. 9 is as
follows:

The movement transmitted to the shaft
11 in turn transmits motion to the bevel pin-
ions 178, causing the pinion on the shaft
4® to rotate at the same speed as the gear
wheel 25 which centrols the film apparatus.
The shaft 4* transmits its motion to the gear
wheel 5* and from that to the gear wheels
6* and 72; the gear wheel 7%, occupying the
position shown in Fig. 4, ordinarily turns
loosely upon the shaft 9 owing to the
clutch 10* being removed therefrom, while
the gear wieel 6* imparts its rotating move-
1uent to the shaft 8* which turns at the same
speed as the gear wheel 25, Fig. 1.
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Supposing that the frame 49° with the
rack teeth is positioned as indicated in Hig.
4, with the sensitive plate set thereon and
held in the carrier 13% and that the shaft
8e__11° is rotated so as to impart an oscil-
lating motion to the double pawl 15% 162
If the pawl 16® has been moved by the cam
11= so as to be engaged in one of the notches
of the stationary rack bar 17, the result is
that all the allied parts ave held immovable
during the momentary opening of the shut-
ter device such as shown in Fig. 1, and a
picture upon the film is then projected upon
the sensitive plate. The cam shaft 8=—11=,
continuing its rctation, brings the double
pawl into the position indicated in. Fig. 5,
thus releasing the pawl 16* from the rack
bar 17* and causing the other pawl 15 to be
engaged in one of the notches of the shift-
able rack bar 18~ Inasmuch as the lug 21°
of the rack 182 is engaged in the cam groove
992a, said rack bar will receive a reciprocating
movement at each rotation of the cam wheel
98, the cam being so proportioned that it
will shift the rack bar 18* equal to the width
of one image. The consequence is that the
chiftable rack bar 18* and its associated
double pawl gives a lateral displacement to
the sensitive plate equal to the width of one
image, so as to shift the plate to the next
position to receive a new image at the next

" picture receiving portion of the sensitive

surface of the plate. A slight oscillation of

" the double pawl toward the stationary rack

50
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opposite the high

bar 172, brings the pawl 16* into engagement
with said rack bar 172, for the next impres-
sion on the sensitive surface, after which the
other pawl 15* of the stirrup device 122 is
brought into engagement with the next
noteh of the shiftable rack bar 18* for an-
other displacement of the carrier and sensi-
tive plate, and so on. This operation is
gone over fifteen times for a plate designed
Yo receive sixteen rows of images. It is
clear that during the described displacement
of the plate in the direction of a row of
image receiving portions of the sensitive
surface, the cams 30* and $7 will simul-

taneously rotate by means of the shaft 8.

The pinions 34* and 33 being in the ratio
of 1 to 2, while the pinions 32 and 31° are
in the ratio of 1 to 8, the result is that the
cams 30%, 37* make one turn for sixteen
turns of the shaft 4°, which is operated by
the main drive shaft, before described. The
movable rack bar 182, therefore, gives fifteen
step by step movements to the sensitive plate,
and then, when the pawl 162 of the stirrup
device is in engagement with the last notch
of thé stationary rack bar 17%, the high point
of the cam 30 acts to.raise the end 29 of
the lever 27%, while, on the other hand, the
end 59¢ of lever 40° enters the notch 388 of
the cam 37° which notch is diametrically
point of cam 30% The

&

lever 27¢, now being shifted toward the
right by the action of the cam 30, disengages
!:he cluteh 924» from the cam«23%, thus leaving
it loose upon the shaft 42, while the detent
362 is moved by the action of the link 35 so
as to draw the operative end of the detent
into engagement with one of the notches or
openings, not shown, of the cam 23 -The
cam 28° is thus locked, and the rack bar 18*
is held stationary. -

Simultaneously with the operation of the
lever 27* and concomitant parts, the lever
4(», which is pushed back by the spring 437,
causes the clutch 10* to become engaged
with the gear wheel 7* which is mounted

70
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80

loosely upon the shaft 9% As the gear wheel -

72 is now rigidly clutched to the shaft 9%, a
rotary motion is imparted to the gear wheel
7 and shaft 9° through the medium of the
intermediate gear wheel 5% The cam 42° is
shown in its raised position in Fig. 6, but
as soon as it begins to rotate by the action
of its shaft 9* it acts upon one of the pro-
jections. 44* so as to bring said projections
442 into the position shown in Fig. 7, by
causing the frame 49 to shift a distance cor-
responding with the height- of one image.
At this moment the cam 42%, continuing its
rotation as shown in Fig. 8, bears upon the
end 53® of the lever 512, thereby moving it
into the position shown in said figure. This
causes a partial rotation of the sleeve 50°
and the oscillation of the fingers 46°, which
thereby become disengaged from the notches
of the rack bar or carrier frame 49* The

" sensitive plate is then held immovable in the

carrier 13¢ by the beforementioned springs.
and the cam 422, continuing its rotation,
withdraws from the lever 51% which re-
turns to the position shown in Fig. 6, while
this cam, acting upon the upper branch of
fork 44e, carries the latter again into the
position shown in Fig. 6. The cam having
now made a complete turn, the fingers 46°
move back into the notches of the rack bar or
frame 49, through the medium of suitable
springs, not shown, and the cam 87* having
continued to rotate, again raises the end 39*
of the lever 402 in order to bring back the
clutch 10% into the position shown in Fig. 4,
so that the rotation of the cam 42 is dis-
continued.

At the same time, the high point of the
cam 30 has passed the end 29* of the lever

972 and the latter is brought back to the left

by the spring 29°. and the clutch 24° is re-
tirned into locking engagement with the
cam 23, thereby removing the detent 36°
from its interlock with the cam 23% The
catn 23* now commences to rotate again, thus
imparting reciprocating movements to the
rack bar 187, as before described: Owing to
the conformation of the cam 11* and to u
peculiar arrangement of the control for the
cam 23¢ and of the gear wheels 5 and 6, the

85

90

95

100

105

110

i16

120

125

130



10

15

20

25

30

35

46

M
(923

50

55

o

T

@

pawl 15 of the stivrup device 12* ie in en-
gagement with the reciprocating rack bar
18% when it reaches the end of its course to
the left, whereas when it reaches the end of
its course toward the right the pawl 162 is
in engagement with the fixed rack bar 17~
As a consequence the first lateral step by
step movement received by the sensitive
plate, after its shift from one row of image
receiving portions to the unext row, will be
imparted in the direction of the series of
step bv step movements which are to follow
directly after this row to row shifting.

It will be observed that, owing to the pro-

portions of the several gears and pinions, the

reciprocating rack bar 18* is shitted for the
distance of one tooth and, therefore, dis-
places the sensitive plate to the extent of
one image or picture receiving portion for
each turn of the drive shaft 11 shown in Fig.
1, and consequently for each image which 1s
transferred from the film onto the sensitive
surface.”

The transmission of movement from the
drive shaft to the pinions 17 or 17* can be

-effected in such a way as to prevent trans-

mission of the movement of the drive pin-

ion of the pair 17 or 17* to its shaft, if an.

abnormal strain be produced upon the latter
due, for instance, to the presence of some
foreign body in the gearing, to the defective
position of the sensitive plate, or to any other
cause so that the apparatus will come to a
stop without becoming damaged.

1t is possible to arrange for the transfer
of a certain number only of the views from
the film to the sensitive surface instead of
all the views. This method of trangforring
is specially desirable in the case of 2 moving
picture ma-hine designed for use as a toy.
It is obvious that the sensitive plates may be
of any desired shape, and that the images
which are to be photographed thereon can be
disposed thereon in any way desired, the sur-
face which is toreceive the images preferably
having its image receiving portions arranged
to move in a directicn across the direction of
movement of the film which is being photo-
graphed. The operation of the apparatus
may be effectuated by hand or by means of
any suitable motor.

It is obvious that the invention is sus-
ceptible of modification other than the two
forms of the apparatus hercin shown and de-
seribed and that parts may be omitted, parts
added, and parts substituted without depart-
g from the spirit and scope of the inven-
tion as covered by the appended claims.

What T claim is:

1. A motion picture transposing appara-
tus for photographically printing a series of
images between a plate-like image member
having a substantial anmber of successive
transverse rows of images, and a second
image member having a Jifferent arvange-
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ment, the same including in combination
with the optical means and drive means, con-
nections for advancing the second member
relatively to the optical means. and mecha-
nism for carrying and moving tie first mens-
ber in synchronism with the second member,
comprising clutech connections for shifting
the image member transversely from ‘mage
to image along each successive row, clutch
connections for gradually advancing the
member bodily longitudinally to bring row
after row into optical position, and a con-
troller acting at the end of each row to un-
clatch the first connections and clutch the
second connections for the period of one

" ghift.

2. A motion picture transposing appara-
tus for photographically printing a series of
images between a plate-like image member
having a substantial number of successive
transverse rows of images, and a second
mmage member having a different arrange-
ment, the same including in - combination
with the optical means and drive means, con-
nections for advancing the second member
velatively to the optical means, and mecha-
nism for carrying and moving the first mem-
ber in synchronism with the second member,
comprising clutch connections for shifting
the 1mage member transversely from image
to image along each successive vow, clutch
connections for gradually advancing the
member bodily longitudinally to bring row
after row into optical position, a controller
acting at the end of each row to unclutch
the first connections and clutch the second
counections for the period of one shift, and
means to lock the first connections in posi-
tion while unclutched. '

3. A motion picture transposing appara-
tus for photographically printing a series of
images between an image plate ha ag a
substantial number of successive transverse
rows of images, and a second image member
having a different arrangement, the same
including in combination with the optical
means and drive means, connections for ad-
vancing the second member relatively to the
optical means, a wmovable carrier  for the

plate, conmections for shifting the image 1

plate carrier transversely, comprising a
transversely vibratable rack, & pawl on the
carrier and an elongated cam for intermit-
tently engaging rack and pawl, and connec-
tions for gradually advancing the plate lon-
gitudinally to bring row after row into
optical position, comprising a carriage, fin-
gers or engagers on the carriage for engag-
ing the plate edge and an elongated cam
for vibrating the carriage and causing the
fingers to engage and disengage the plate.
4. A motion picture transposing appara-
tus for photographically nrinting a geries of
images between an imag ¢ having a
substantial number of st ¢
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vows of images, and a second image member
having a different arrangement, the same in-
cluding in combination with the optical
means and drive means, connections for ad-
vancing the second member relatively to the
optical means, a movable carrier for the
plate, connections for shifting the image
plate carrier transversely, comprising a
transversely vibratable rack, a pawl on the
carrier and an elongated cam for intermit-
tently engaging rack and pawl, means for
continuously rotating the cam and means for
vibrating the rack with interruption at the
end of each picture row, and connections for
gradually advancing the plate longitudinally
to bring row after row into optieal position,
comprising a cam, a device for advancing the
plate one row for each action of the cam,
and means for causing the cam to act during
the interruption of the pawl vibration at
the end of each picture row. '

5. A motion picture transposing appara-
tus for photographically printing a series of
images between an image plate having a
substantial number of successive transverse
rows of images, and a sécond image member
having a different arrangement, the same in-
cluding in combination with the optical
means and drive means, connections for ad-
vancing the second member relatively to the
optical means, connections for shifting the
plate transversely from image to image

‘along each successive row, comprising a pair

of opposed racks, a pawl connected to the

7

plate, means to shift the pawl to alternately
engage the racks, means for vibrating one
rack to cause pawl and plate to shift image
by image to the end of each row, and means
for then so vibrating one rack as fo cause
the same to shift back along the next row,
and connections for gradually advancing the
plate longitudinally to bring row after row
into optical position. '

6. A motion picture transposing appara-
tus for photographically printing a series of
images between an image plate having a sub-
stantial number of successive transverse rows
of images, and a second image member hav-
ing a different arrangement, the same in-
cluding in combination with the optical and
drive means, connections for advancing the
second member relatively to the optical
means, connections for shifting the plate
transversely from image to image along each
successive row, and connections for gradu-
ally advancing the plate longitudinally to

“bring row after row into optical position,

comprising a clutch, means for closing the
clutch for one action at’the end of the row,
a cam turned by the cluteh, a plate engaging
means or finger, and a device for disengag-
ing the finger, all arranged so that the cam
causes the finger to engage and advance the
plate, disengage and return.

In testimony whereof, I have affixed my
signature. '

GIANNI BETTINL
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