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To all whom it may concern:

Be it known that I, Grorar F. GREEN, of
Kalamarzoo, in the eounty of Kalamazoo and
State of Michigan, have invented a new and
nsefal Improvementin P’hotographicShutters;
and I do hercby declare that the following isa
full and aceurate description of the same.

My invention relates to shutters used with a
photographic camera, in which the wings are
operated by pucumatiec pressure; and. its ob-
jeet is to provide a means for perfectly con-
trolling the opening and closing of said shut-
ter with a positive dead motion; and it eon-
sists, first, in a positive lock for the shutter-
wings, whereby, at the end of their movement
they are locked against recoil; second, in hook-
shaped shutters provided with actuating and
locking pin or pins at the bottom and a posi-
tive stop-pin at the top; third, in a method for
disconnecting the air-pressure bulb; fourth,in
the direct connection of the engine to the shut-
ter-wings.

In the accompanying drawings, Figure 1 is
a side view of the shutter, showing the aper-
ture in one side and a pneumatic engine for
operating the wings, and also the tube and
bulb for operating said engine. Fig., 2isan
interior view showing the wings in position,
and slots with enlarged or curved ends. TFig.
3 is an interior view showing the wings in a
closed position. Figs. 4 and 5 represent a
modification of the wings shown in Figs. 1, 2,
3, whereby the same results may be obtained
as with two pins. Figs. 6 and 7 are back and
top views of my pneamatic engine with eross-
head and two operating-pins. Tig. 8is asec-
tion of the pneumatic engine, taken on dotted
line 2 2 of Fig. 6. TFig. 9 shows more clearly
and definitely the operation and working of
the lock on the closing stroke of the shutter-
wings, and the engine taking direct hold of
the wings by a pin attached directly to the
engine without the aid of levers or jointed
arms.

My pneumatic engine is directly connected
with the wings by a pin attached to or ecarried

" by the moving part of the engine to work both
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wings at the same time, as shown in Figs. 4, 5,
9; or two pins may be attached to the engine
direetly by the aid of a cross-head to actuate
the wings separately but simultaneously. The

pivots of the shutter-wings are placed near
the bottom, and are located so thatin opening
or closing the eenter of gravity of the shubters
will eross a line vertically drawn from said
pivot, and then by their own gravity they will
remain open or closed, and will thereby lock
themselves antomatically in said positions,
and willremain permanently locked,especially
on the closing stroke.

D D represents the shutter-case, havingap-
ertures B” in itssides, and provided with hook-
shaped wings B B, for the purpose of opening
or closing said aperture. Said wingsare piv-
oted to the case, as shown at  », and arepro-
vided with heles or slots «', having slightly
enlarged or curved ends ¢, to receive the op-
erative pins s at the end of the stroke, for the
purpose of loeking said wings B in an open or
closed position.

The pneumatic engine consists of a station-
ary cylinder, P, and a piston-cylinder, E, slid-
ing within the part P. The operative pinsis
attached to the piston-cylinder E; or, if two
pins are nsed, they are attached to the cross-
head F, which at its middle is secured to the
piston-eylinder E.

The pneumatic engine and its pin or pins
s has a rectilinear reciprocation transverse or
obligue to the direction of the slots«’, and the
wings are thereby caused to swing on their
pivots and open or close, according to the di-
rection in which the engine is moving. At
the end of the stroke said pin or pins enter
the enlargements ¢, and not only lock the
wings in the desired position, but prevent
recoil. The weight of the wing falls on one
side of a vertical line from its pivot when
open and on the other side of said line when
closed, and therefore the wings remain open
or closed by gravity. Said wingsare provided
each with a projection or shoulder, ¢, to en-
gage with the stop-pin »# when the wings are
closed, but, if preferred, the stop n may be
dispensed with, and the wings permitted to
stop against each other’s pivot-pins v o, as
shown in T'ig. 5; bub for convenience I have
adopted the stop z.

The pin s projects laterally through a slot
in the cylinder P, and passes through a slot
orslots % u in the side of the shutter-case into
the slots ¢’ in the wings. As before stated,
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two ping and non-coinciding slots may be em-
ployed; but this is a matter of preference only,
because, whether one pin or two are used,
there will exist the same direct connection
between engine and wings and the same me-
chanical action without the aid of levers or
jointed arms.

It will be observed that when air is forced
into, and then withdrawn from the lower end
of the cylinder P through the tube « the in-
side cylinder, I3, will be caused to reciprocate,
thereby actuating the wings, as shown and de-
seribed. '

Inoperating my balaneing and automatieally-
locking shutter the operator holds the bulb
T in his right hand, and with his left hand
presses the tube f into the bulb until the hole
z is covered by the bulb, then compression of
the bulb forcing air through said tube into the
engine P, the piston-eylinder is forced out-
ward, and the shutter is thereby opened. If
a long exposure is required, the bulb, while
still compressed, is drawn off the tube until
the hole z is exposed and admits air to the
bulb, when it is permitted to expand. The
engine and shutters will thus be permitted to
remain ab rest. To close the shutters again,

the bulb is first compressed, and then pushed
forward on the tube until the hole z is cov-
ered, when, if the bulb is permitted to ex-
-pand, air will be withdrawn from the eylinder
P and the shutters closed.

I am aware that wings havirg slots are in
use. I therefore do not claim such a combi-
nation, broadly; but

‘What I do claim is—

1. In combination, in a shutter for a photo-

-graphie camera, the pivoted wings B B, hav-

ing holes or slots &, with enlarged or elon-
gated ends ¢, to receive the actuating-pin ab
the end of the stroke to lock said wings in an
open or closed position, substantially for the
purpose deseribed.

2. In combination, in a shutter for a photo-
graphic camera, the pivoted wings B B, a pneu-
mabtic engine to operate them, and the stop-pin
7, or its equivalent, for-the purpose described.

3. In combination with a shutter for a pho-
tographic eamera, having pivoted wings B B,

and a pneumatic engine to operate them, the =

tabe f, with its hole #, and sliding bulb T, for

the purpose specified.

4. In combination, in a shutter for a photo-
graphie camera, the pivoted wings B B, the
pneumatic cylinder P, and the pin s, rigidly
attached to and carried by said cylinder, and
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directly connected with the wings B B, there-

by dispensing with the aid of joints, levers, or
links intermediate as to the cylinder and its
connection with the wings.
GEORGE F. GREEN.
Witnesses:
JoEN C. PERKINS,
CHARLIE JENKINS.




