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To all wham zt may concern: S
- Beit known that I, WiLLiam H. BakgR, a
citizen of the United States, and a resident |-

of Central Falls, Providence county, State of

Rhode Island, have invented certaln new and

useful Improvements in Picture and Sound
Reproducing Apparatus, of which the follow-

Ing is a specification. -

The present invention has for its object to
combine a kinematograph or similar appa-
ratus for exhibiting pictures in which the 1m-

_ % . . » \ . . _
“pression 1s given to the eye of objects in mo-

'15

- operated in synchronism.

‘tion with a graphophone or similar sound-

reproducing apparatus in such manner that
the two devices or sets of apparatus shall be

In an applieation filed by me Febi‘u'a'ry. 6,
1904, Serial No. 192,311, I have described a

- kinematograph in which the pictures are ar-

20

ranged 1n a spiral or helical path upon a glass
or other suitable disk and the disk rotated

intermittently in front of a lantern-lens and -

-~ at the same time moved toward or AWaY
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from the optical axis of the lens at a umni-

formly-varying rate of speed. For the pur-

_Eose of 1llustrating the present invention I
ave shown a kinematograph similar in con-
“struction and mode of operation as that de-

scribed 1n my said application and have com-

bined therewith in carrying out the present

invention a graphophone or similar sound-
reproducing apparatus of any well - known
type. | - - |

The invention will be understood by refer-
ence to the accompanying drawings, in
which— | | o

Figure 1 is a side elevation of one embodi-’
ment of my invention; Fig. 2, a front view,

and Kig. 3 a top view. In these three fig-
ures certain of the parts are broken away for
the sake of clearness. = Fig. 4 is a side view

of the rack-disk, and Figs. 5 and 6 are de-
 tailled views. | - |

L

Similar reference-numerals indicate simi-

lar parts in the several views. _ R
Referring to the drawings, the numeral 1

designatesa framework upon which is mount-

1

ed the parts hereinafter described.

2 designates a box or casing inclosing the

motor or other driving mechanism of a sound-
reproducing apparatus adapted to drive the ' the .
! there are notches or recesses in the wheel 22

- sound-record 3 1n a well-known manner.

4 designates the sound-horn, which may be

- supported upon a bracket 5,

6 designates a lantern of any well-known

type having a lens 7. . _
8 designates a picture-disk adapted to be
rotated and advanced laterally in front of the
lens 7. The pictures upon this disk consist

of photographically-produced positives with

a black or opaque graund: The disk is of
glass or celluloid and may, if desired, be
clamped between. suitable plates, and the

ictures are arranged thereon in a spiral or

‘helical path, as indicated by the broken line
9 1 Fig. 2, a few of the pictures being indi-
assembling the pic-

cated by circles. By
tures 1n this manner a very large number
may be contained in a small compass, over-
coming many objections incident to the gen-
erally - used continuous films, and

larly in that a greater number of pictures

may be exposed per unit of time than is prac-

tically possible with a film, thus giving a bet-
ter -defined and more life - like impression
upon the eye,. o

In the present instance I utilize the motor
of the sound-reproducing apparatus to rotate
the sound-record and also to rotate and ad-

‘vance laterally the Ficture—disk. This is ac-

complished by the following means: 10 des-
ignates a shaft of the motor inclosed within
the casing 2,and 11 a gear-wheel secured to
sald shaft, said gear meshing with a gear-
wheel 12 on a shaft 13, which projects out-

side of the casing 2 and has a bearing in the

framework. Secured tothe shaft 13isa spur-
gear 14, meshing with a similar gear 15, se-
cured on ashaft 16, having suitable bearings
in the framework., Upon theotherend of the

shaft 16 is secured a spur-gear 17, meshing

with a similar gear 18 on the shaft 19, which
shaft carries a single-toothed pinion 20, con-
stituting one member of a well-known form
of stop-motion. Mounted on the shaft 21,

which shaft 1s parallel with the shaft 16, is
the second member 22 of the stop-motion.

The member 22 is in the form of a wheel pro-
vided with radial recesses 23 in the periphery

‘thereof, (see Fig. 5,) adapted ‘to be engaged
by the tooth 24 of the pinion 20 to impart
| to said wheel an intermittent rotary motion.
The shaft 21 extends across the center of a

particu-
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disk 25 and carries at its other end a toothed -

wheel 26, having as many teeth thereon:as

1&)5

of the stop-motion. ‘The disk:25, whichis I

 preferably of metal, is perforated or recessed,



e

~ as shown at 27 111 Fig. 6, the perforations or

yecesses being arranged in a spiral path and
corresponding in position and number to the
pictures on the disk 2. The toothed wheel
26 is on the optical axis of the lantern 6, and

it

said disk 25 is intermittently rotated by said :

toothed wheel engaging successive perfora-.
tions or recesses 27 when sald wheel 1s inter--

“mittently rotated through the train of gear-
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ing above described. The disk 25 1s,1n ef-
fect, a rack-disk, and it 1s obyious that a con-
tinuous rack having teeth to codperate with
g proper gear or pinion may be used. - The
intermittent rotary motion of the disk 25 is
transmitted to the picture-disk 8 through the

shaft 28, on which both disks are mounted.

Said shaft 28 i1s mounted 1n bearings 28/,
which form part of a swinging frame com-
prising side arms 29, pivotally mounted at 29’
on a shaft 30, having bearings in the frame-
work. The side arms 29 are connected by.a
suitable web 31. A collar 30’ 1s secured to
the shaft 30, and between said collar and one
of the bearings 29’ is a spring 32, which serves
to hold the disk 25 up against its driving-
wheel 26. :
Not only must a rotary motion be i1m-

parted to the picture-disk 8, but said disk

must be advanced toward the optical axis of |

the lens, and this latter movement 1s effected
by the following means: On the outer end
of the shaft 13 is a pinion 33, which meshes
with a wheel 34 on a shaft 35, which shaft
carries a worm 36, meshing with 'a worm-
wheel 37 on a shaft 38, having bearingsin the

framework. On the ends of thesaid shaft 38

are mounted two constant-progression cams
39, which are adapted to bear against rollers
40, mounted on studs midway of the length of
the side arms 29 of the swinging frame.
The operation of the mechanism so far de-
scribed 1s as follows: The rotary motion of
the gear 11 by means of the motor within the

casing 2 is communicated through the gears

12, 14, 15,17, and 18 to the single -toothed
pinion 20, and by the latter an intermittent
rotary motion is imparted to the rack-disk 25
and a corresponding movement to the pic-
ture-disk 8. As the perforations or recesses
in the disk 25 correspond in arrangement, po-

sition, and number to the pictures on the disk

8, it 1s obvious that each engagement of a
tooth on the wheel 26 with a perforation or
recess in the disk 25 will impart an intermit-
tent rotary movement to said disk and will
bring a picture on the disk 8 into and allow
the same to remain in the illuminated field
for an interval of time, the interval of ex-
posure necessarily being greater than the
time required to effeéct a change from one pic-
ture to another, owing to the employment of
the described stop-motion2022. Simultane-
ous with the intermittent rotary movement
the. swinging frame 1s moved and in conse-

65 quence the picture-disk 8 _is..a.dvaneed"laterf-,

|
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ally across the *o.ptical axis of the lensthrough

the action of the cams 39 on the rollers 40.

This lateral movement is uninterrupted and

ata uniformly-varying rate of speed. In the

position shown in the drawings the exposure
1s begun with the pictures on(the outer con-
volution of the spiral, so that for every unit
of angular advance of the cams 39 the disk 8
is advanced a unit of lateral movement. The
contiguous convolutions of the Spiral are
placed as near as possible to each other to
save space, and the cams 39 are so construct-

ed that for each complete rotation of the disk
8 said disk will be advanced laterally a dis-

tance equal to the distance between contigu-
ous convolutions of the spiral or a distance
equal to the diameter of one picture, if the

‘pictures are so disposed that those on con-

tiguous convolutions contact with each other.
For example, if the distance between two con-
tiguous convolutions of the spiral 1s one-
quarter of an inch then the disk 8 will be ad-
vanced that distance for each convolution of
the spiral or for each complete rotation of the
disk 8. When beginning at the outer end of

70
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the spiral, every unit of advance along the

spiral—that is, from the center of ane pic-
ture to the center of the next succeeding pic-
ture—involves a varying angular speed of the
disk 8 due to the approach of the spiral toward
its center. This angular speed increases and
because the progress of the spiral toward the
center is constant, owing to the particular

stop-motion,therefore the increase of the an-
gular speed of the disk 8 will be uniformly ac-

celerated, but the time of exposure will be

constant. If the picturesshould be arranged
on the disk 8, beginning at the center of the
spiral, it is obvious that the angular speed of
rotation would be uniformly decreased 1n

traveling to the outermost convolution and
that the axis of said disk would be moved

away from the optical axis at & uniformly-

varying rate by the constant-progression

cams 39. Such changes in the described
mechanism to meet the condition in which
the pictures are arranged, beginning at the
center of the spiral, are obvious. When a se-
ries of pictures has been exhibited and the
end of the spiral reached, the disk 8 will have
been advanced until the last picture is in line
with the optical axis of the lantern-lens and
the swinging frame will have reached the
limit of its movement. In order to return
the frame to its initial positiom, 1 provide a
lever 41, pivoted on the framework and hav-
ing one arm 41’ engaging one of the bearings
29"-of the swinging frame, as shown in Fig. 1.
By depressing the outer end of lever 41 the
entire swinging frame carrying the picture-
disk 8, cams 39, &c., will be moved Torward
or in the direction of the screen.

j - The effect
| of this is to release the rack-disk 25 from en-
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aggme'nt with its driving-wheel 26 and to re- -

%easerxtheworm-whee;l 37 from engagement
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42 secured at 1ts ends to

materially from the enjoyment.
tion makes 1t posstble to convey to the sehses

with the worm 36. This fgfrmits the spring
. ed collars on the
shaft 38, to rotate the shaft 38, thereby re-
turning the cams 39 to their initial position
and also permitting the frame to be.swung on
1ts
8 and the rack-disk 25 to the starting po-
sition. - S
An
secure the picture-disk on the shaft 28 and to
permit the ready removal of one disk and its
replacement by another.
drawings, the lens 7 of the lantern is mount-
ed upon a standard 44, supported upon:a
bracket 45, secured to the framework. A slot
45" in said bracket permits the standard 44
and lens 7 to be swung forward to allow of
easy access for removing and replacing the
picture-disk. A’'set-screw 46 or other means
may -be employed to retain-the standard in
position. - | _
Inasmuch as the present apparatus is de-

signed for use with a photographic picture-
black or opaque and
as the period of change from one picture to

disk having the groun

the next on the disk is so infinitesimal as not

necessity for the use of a shutter. If, how-

ever, this is found necesssary, any of the well- |

known forms of shutters may be used.

While I have described my invention in
connection with an apparatus for projecting

a plcture upon a screen, it is to be under-

stood that the mechanism may be mounted
in a suttable casing, so that the pictures fixed
upon the disk may be viewed direetly by the

eye, asn well-known types of mechanism of
this class, and such mecﬁanis’m may be con-
nected up with the sound-reproducing appa-
ratus, so as to operate the two in synchro-

nism. o - 1 - .
" One drawback to the enjovment of a lfaic—,
of a

ture - exhibiting apparatus alone or |
sound-reproducing apparatus ‘alone is that
but one sense i1s affected—that is, either the

sight or the hearing. In viewing the repro-
duction of an animated scene the absence of |

the sounds accompanying that scene detract
My inven-

not only the action of a public speaker or of
a traveling raillway-train, but the actions of a

speaker may be accompanied by a reproduc-
tion of his voice and words, or the move-
ment of the train may- be accompanied by
the noises made by the train, giving thereby |

more life to the representations.

The sound-reproducing apparatus may be
of any well-known type, employing either a
disk or cylinder for the sound-record and in

which the sound-record i1s given a constant
rotary movement. : | o

What I claim, and desire to secure by Let-

ters Patent, 1s—

Eivotal supports 29’ to restore the picture-

y suitable means may be employed to |

814,663
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As sbhown in the |

i

|

| speed. . -

~or away from the optical axis. 3

1. In an apparatus of the cha,.méter de-.
| scribed the combination of a picture-exhibit-
ing mechanism comprising a disk having pic-

65

tures arranged thereon In-a spiral path, a

sound-reproducing mechanism comprising a
‘sound-record, & motor, means actuated by
-sald motor to impart to said sound-record a
| continuous’ rotary movement, and means
also actuated by said motor to impart to said

"0

picture-disk an intermittent rotary move-

ment at a uniformly-varying rate of ‘'speed,

and a continuous lateral movement toward

1

2. In an apparatus of the character de-

scribed the combination of a picture-exhibit-
ing mechanism comprising a disk having pic-
tures arranged thereon in a spiral path, a

sound-reproducing mechanism comprising a
sound-record, a motor, means actuated by
sald motor to impart to said sound-record a
| continuous rotary movement, and means also
| actuated by said motor to intermittently ro-

tate said picture-disk, and also to move said
disk laterally toward or away from the op-

ing rate of speed. L |
- 3. In an apparatus of the character de-
scribed the combination of a picture-exhibit-

ing mechanism comprising a disk having pic-

| tures arranged thereon in a spiral path, a

sound-reproducing mechanism comprising a
sound-record, a motor, means actuated by

‘sald motor to mmpart. to said sound-record a
continuous rotary movement, and means also

actuated by said motor to intermittently ro-
tate said picture-disk at a uniformly-varying
rate of speed, and simultaneous with said ro-
tary movement to continuously advance said
disk laterally toward or away from the op-
tical axis at a uniformly-varying rate of

4. In an apparatus of the character de-

ing mechanism comprising a disk having pic-

‘tures arranged thereon in a spiral path, a.
sound-reproducing mechanism comprising a
sound-record, a motor and means actuated
‘thereby to impart a continuous rotary move-
i ment to sald record, a shaft geared to said

86

85

‘tical axis continuously at a uniformly-vary-
_ 00

95
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105

scribed the combination of a picture-exhibit-

T1IO

motor, a train of gears connected to sajd

shaft to intermittently rotate said disk at a
uniformly-varying rate of speed, and asecond
train of gears connected to said shaft to con-
tinuously advance said disk toward or away
from the optical axis at & uniformly-varying
rate of speed. - - | . DR
5. In an apparatus. of the character de-
scribed the combination of a sound-reproduc-
ing mechanism comprising a sound-record, a
motor and means actuated thereby to impart
a continuous rotary movement to said rec-
ord, a picture-exhibiting mechanism com-

115

120

125

prising a disk having pictures arranged there-
on in a spiral path, a pivotally-supported
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frame for said disk, a rack-disk also support- | disk toward or away from the optical axis at
ed by said frame on the same shaft as the pic- | a umformly—varym%mte of speed. .
ture-disk, a train of gears actuated by said In testimony whereof I have hereunto

motor to intermittent y rotate sald rack-disk | signed my name 1n the presence of two sub-
5 and thereby the picture-disk at a uniformly- | scribing witnesses.

varying rate of speed, cams adapted to bear - . WILLIAM H. BAKER.
against sald pivoted frame and a train of o

oears also connected to sald motor to contin- Witnesses:

uously rotate sald cams so as to rock said | - H. P. SHOOBRIDGE,

10 frame on its support to advance the picture- - JOHN A. MIDDLETON.
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