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UNITED STATES PATE  OFFICE.

JOHN E. LEONARD, OF LOS ANGELES, CALIFORNIA,

SHUTTER-DISSOLVE FOR MOTION-PICTURE CAMERAS.

1,297,7%03.
Aj)plication filed April 20, 1917, Serial No. 163,500.

7o oll whom it may concern:

Be it known that I, Joa~ E. Lroxarp, 2
citizen of the United States; residing.at
Los Angeles, in the county of Los Angeles
and State of California, have invented new
and useful Improvements in Shutter-Dis-
solves for Motion-Picture Cameras, of which
the following is a specification.

This invention relates to a motion picture
camera and particularly pertains to a shut-
ter mechanism and a dissolve therefor.

It is the principal object of this invention
to provide a shutter for instantaneously ex-
posing a photographic film to light rays.

Another object of this invention is to pro-
vide means whereby the interval of exposure
may be regulated during the continuous
operation of the camera.

Another object of this invention is to pro-
vide means for permitting the interval of ex- -
posure of the film through the shutter open-
ing to be gradually increased or decreased
as desired, and thereby produce a dissolve
effect upon the film. .- = . .

Another object of this invention is to pro-
vide simple means for controlling the inter-
val of lexposure by the shutter without dan-
ger of interrupting ‘the operation of the
camera or placing undue strain upon any of
its parts. ’

Another object of this invention is to ‘pro-
vidie means in combination with a shutter
for easily changing the shape and size of the
aperture through which the light rays are
admitted to the photographic film;,

It is a further object of this invention to
provide a mechanism of the above character
which is formed of few parts, easily assem-
bled and operated, and which are not liable
to become objectionably worn, or otherwise
rendered inoperative. : '

Other objects will appear hereinafter.

The invention is illustrated, by way of ex-
ample, in the accompanying drawings in

5 which:

Figure 1 is a view in side elevation illus-
trating a motion picture camera with parts
broken away to more clearly disclose the

- combined shutter and dissolve mechanism.

Tig. 2 is an enlarged-fragmentary view in
section and elevation disclosing the shutter,
its-driving mechanism and the dissolve con-
trol therefor. : , ‘

Tig. 8 is an enlarged view oi the shutter
and particalarly discloses the means for
! 1g the size and shape of the exposed

%gert;re,' as seen on the section line 3—3 of
ig. 2.

Fig. 4 is a view in elevation disclosing the

dissolve control with the front case removed
to more clearly set forth its construction.
Fig. 5 is a view in elevation illustrating

the dissolve control as it appears with its

front case in place and further discloses the
means for accurately determining the in-
terval of exposure effected by the shutter.

_ Referring more particularly to the draw-
ings, 10 indicates a camera case upon which

"is mounted a film magazine 11. The case is

here shown as secured upon a supporting
base block 12. This block is formed with a
perpendicular lens support 13 to which a
lens battery 14 is secured. Mounted within
the camera case 10 is a shutter mechanism
15 which intermittently permits light to pass
in through the photographic lenses and to
fall upon a photographic flm.

The shutter is composed of twu elements.

-A continuous circular shuiter member 17

and an auxiliary semi-circular screen 18.
The shutter member 17 is formed with an
exposure aperture 19. This aperture is
formed with an outer arcuate edge and, ra-
dial sides. As here shown, the aperture 12
1s of a length slightly less than one-half ti:s
circumference of the shutter member 17.
The shutter member 17 is mounted upon &
driving sleeve 20 and the screen 18 is fixed

-to the end of a driving shaft 21 over which

the sleeve 20 telescopes. In order to hold
the shutter 17 and the screen 18 together
face to face and to prevent light from leak-
ing between them, the shutter 17 is formed
with a continuous over-turned flange 22
which secures the circumferential edge of the
screen 18 and yet permits it t6 move in rela-
tion thereto. The shutter and screen are
driven in the direction of the arrow —a—,
as indicated in Fig. 3 of the drawings, by

ameans of a driving gear 28 in mesh with 2

gear 24 which is secured-upon the sleeve 20,
The gear 23 is indirectly driven by the
crank-shaft 25 which is rotated by a suitable
crank controlled by the operator, as will be
understood. R

- The 'separate mountings of the shutter
member 17 and the screen 18 are provided
so that the screen may be adjusted to regu-
late the size oi the exposure opening through
the shutter: This is accomplished by mearns
of the peculiar differential gear set 26 within
hich both the slesve 20 and f £

e Y Lo
which the shaft 47,
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terminate. The sleeve 20 is fitted with a
small pinion 27 mounted within a differen-
t1al gear case 28. The shaft 21 is fitted with
a pinion 29 corresponding in diameter fo
that of the pinion 27 and disposed upon the
same axis. The pinion 27 is connected to
the internal gear 30 by an idler 31’. An
idler pinion 81 is in mesh with the internal
gear 30 and also in mesh with the gear 29
upon the shaft 21. This pinion 31 ismount-
ed upon a shaft 32 which is secured within

a radial lever arm 38. The lever arm 38 is

formed with a bearing which permits it to
be rotatably mounted upon the end of the
shaft 21. A pointer 34 is formed upon the
opposite end of the lever arm and may be
observed through an opening 35 in the end
of the cover plate 36. In this manher the
sxact position of the screen 18 may be deter-
mined in its relation to the.shutter- open-
ing 19, ‘

In operation, the entire shutter mecha-
nism is driven by rotation of thé shaft 25
which, as previously - described, transmits
power through a gear train to the gear 23
and thence to a gear 24. This gear is se-
cured upon and adapted to rotate with the
shutter sleeve 20. As the sleeve 20 rotates
the shutter member 17 will be continuously
rotated, as well as the gear 27, upon the op-
posite end of the sleeve. The rotation of
this gear 27 will transmit motion through
the idler 31" to the ring gear 30, which
motion will thereafter be transmitted from
the ring gear through the idler pinion 31 to
the pinion 29 which is secured upon the end
of the shaft 21. Due to the fact that the
pinions 27, 29 and 31 bear a fixed ratio to
each other and the ring gear, the pintons 27
and 29 will rotate in unison, under normal
conditions. As the shaft and sleeve rotate
in unison they will cause the shuiter mem-
ber 17 and the screen 18 to maintain a con-
stant relation to each other and will; of
course, fix the size of the aperture 19. In
order that the shutter will rotate without
acceleration due to the lightness of one of
its sides through which the opening 19 has
been made, a series of balancing lugs 42 have
been distributed along the rim of the shut-
ter and will place the member in.equilib-
rium. : o

When it is desired to change the size of
the aperture 19, the lever 33 is manipulated

and swung upon its pivotal bearing on the.
end of the shaft 21. Movenient. of this le-

ver will cause the small gear 31 to be swung
around the shaft 21.and, due to the.fact
that it is in mesh with the internal gear:30
and the pinion 29 and the internal gear 30
is in mesh with ithe gear 31’ meshing with
the pinion 27, it will cause the shutter mem-
ber 17 and the screen 18 to move relative to
each other fo increase or decrease the size of
the exposure aperture 19 and this operation

1,207,703

may be performed while the shutter is run-
ning at full speed. The train of gears 27,
317, 30, 81 and. 29 serve to connect the sleeve
20 carrying the shutter member 17 to.
the shaft 21 carrying the screen 18 for
simultaneous operation, and manipulation
of the handle 33’ serves to inerease or de-
crease the size of the shutter aperture 19

70

" without in any way interfering with the op-

eration of the shutter. By this arrange- 75
ment the shutter aperture may be varied in
size withotit® opening the camera case and
the shutter and screen may be moved in re-
lation to each other to produce,a dissolve or
to gradually bring in a picture, when de-
sired. ‘ .

It will thus be seen that the device here
disclosed is simple in its operation, will not
interfere with the continuous actuation of
the camera and is composed of few parts of
simple construction. .

While T have shown the preferred con-
struction of my shutter dissolve for motion
picture cameras as now known to me, it will
be understood that various changes in the
combination, construction and arrangement
of parts may be made by those skilled in
the art without departing from the spirit
of my invention. -

I claim:

1. In a shutter construction for cameras,
a sleeve, a shaft extending through the
sleeve, a shutter member upon one end of
the sleeve, a second shutter member upon
the corresnonding end of the shaft, a pin- 100
ion upon the other end of the sleeve, a sec-
ond pinion upon the shaft beside the first
pinion, an internal gear, an idler connect-
mg the first pinion to the internal gear,
an idler connecting the second pinion to the 105
internal gear, means for rotating the sleeve,
and means for moving the idlers to and
from each other. B

- 2, In a shutter construction for cameras,
a sleeve rotatably mounted, a shaft extend- 110
ing through the sleeve and rotatably mount-
ed in the sleeve, a shutter member fixed

80

85

90

55

~upon one end of the sleeve and having an

exposure aperture, a second:shutter member
fixed upon the corresponding end of the 115
shaft and adapted to cover and uncover the
exposure aperture, a pinion upon the op-
posite end of the sleeve from the shutter
member, a second pinion upon the shaft be-
side the first pinion, an internal gear ro- 120
tatably mounted and concentric.to the pin-
ions, an idler connecting the first pinion to

the internal gear, an idler connecting the
second pinion to the internal gear, a lever

_pivotally mounted upon the shaft; the shaft 125

of one of the idlers being fixed in the le-
ver; and a handle upon the lever; so that
by manipulating the handle the idlers may
be moved to and from each other to enlarge

or reduce the exposure aperturs. 130
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3. In a shutter construction for cameras,
a sleeve rotatably mounted, means for driv-
ing the sleeve, a shutter member fixed upon
one end of the sleeve and having an ex-
posure aperture, .a shaft rotatably mount-
ed in the sleeve, a second shutter member
fixed upon the end of the shaft against the
first shutter member and adapted to cover
and uncover the exposure aperture, a pinion

‘fixed upon the opposite end of the sleeve

from the shutter member, a second pinion
fixed upon the shaft beside the first pinion,
an internal gear rotatably mounted concen-
tric to the pinions, an idler connecting the

first pinion to the internal gear, a lever 1t
pivotally mounted upon the shaft, an idler
shaft fixed in the lever, a second idler upon
the idler shaft and connecting the second
pinion to the internal gear, a pointer ex-

tending from the lever, a handle extending 20

from the lever, and an indicator adjacent
the pointer; so that by manipulating the
handle and observing the pointer the size
of the exposure aperture may be adjusted.

In testimony whereof I have signed my 25

name to this specification.

JOHN E. LEONARD.



