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- To all whom it may concern:

Be 1t known that I, GEorGE F. GREEN, of
Kalamazoo, in the county of Kalamazoo and
State of Michigan, have invenied new and
useful Improvements in Photographic Shut-
ters; and I do hereby deciare that the same
18 accurately deseribed and shown in the fol-

- lowing specification and the drawings at-
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tached.

This invention relates to that class of shut-
ters which are operated by a pneumatic engine,
and particunlarly to the shutter for which Let-
ters Patent No. 342,693 were granted to me on
the 25th of May, 1886. |

The object of this improvement is to adapt
my shutter to cameras which have small-sized
front boards, and which therefore cannot ap-

ply a shutter which requires so much lateral

- 8pace as those heretofore in use. It is also
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were two wings pivoted to the frame.
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with wings open.

adapted for use on the front of the tube, and
will not then be so large as to be objectionable.

In the accompanying drawings, Figure 1 is
a front elevation with front board removed
and wings closed. Fig. 2 is a rear elevation
Figs. 3 and 4 are plans of
the wings detached. |

In my said patent of May 25, 1886, there

Neces-
sarily said wings were each more than half

the diameter of the lens, and the whole width
reqaired for the shutter was more than twice:

the diameter of the lens-opening. By divid-
ing each wing—that is to say, by making four

wings instead of two—I am enabled to reduce

the whole width required to considerably less
than double the diameter of said opening,
A Aare the outeror short-stroke wings, and

B B are the inner or long-stroke wings.

The wings A"A are pivoted on the pin d e,
one on each side of the median line, through
the aperture of the shutter, and said pins may
set 1n the front board of the camera or in a
board, M, separate from the camera. This

latter is the usual way. The outer or back
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edge of the said wing is curved, but with a
larger radius than the aperture, so that when
closed said wing will lap over and past the
edge of the aperture. The inner edge of said

- wing 18 also curved with a radius the same as

the radius of the aperture, so that when open
the inner edge will coincide with the edge of

sald aperture. By thismeansthe outer wings, |

i and having

| A, only a little more than half close the aper-

ture, and therefore do nof requirea movement
much in excess of one-fourth the aperture.
The inner wings, B B, are pivoted on pin
g on the median line of the aperture and mid-
way between pins d e. They overlap the

‘wings A A at their back edges and overlap

each otheratthe middle or inner edges. When
the shutter opens, the wings B B close back in
the same space occupied by the wings A A.

The wings A A B B may be simultaneously
actuated by any of the common devices for
opening and closing pivoted shutter-wings;
but I prefer to operate them by the direct-
acting pneumatic engine shown and deseribed
in my patent above referred to. I therefore
provide each wing with a curved slot, &, to re-
celve the operative pin 4, carried by the en-
gine-piston J. The slot 2 in the wings B is
longer than in the wings A, because the wings
B have a longer stroke than the wings A.

Each wing at its foot may have alateral pro-

longation, k, which reaches over and strikes on
the pivot pin of the opposite wing as a stop
when the wings close together over the aper-
tare.. When they. open to uncover the aper-
ture, they all strike on their backs againstthe
frame; but this prolongation is not essential,
because a stop may be made against the en-

gine-stud or otherwise, as preferred.

The center of motion for the larger or outer
wing, A, is placed at one side, because said
wing has a less distance to move than wing B,
and I can thereby impart a shorter stroke with
the same movement of the pin ,which moves
the wing B through its longer stroke.

It the four wings were all centered on the
same pin it would benecessary to operate them
by independent connection with the piston,
which would be less convenient. |

The engine J is operated by compressed air,
consequent upon squeezing the hand-bulb N,
as 13 usual. The shutter may be placed in-
slde the camera or on the front of the tube, as
preferred. |

Having deseribed my invention, T elaim—

1. A photographic shutter provided with
four wings, A A B B, overlapping each other
different ranges of movement,
whereby theyare enabled to fold back into the
case side by side, substantially as set forth.

2. A photographic shutter provided with
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wings A A and B B, theformer pivoted onpins | B, pivoted on the pin g, and each provided
d e, respectively, and the latter pivoted on the'| with a slot, k, andamoving piston, J, provided
center pin, ¢, said wings being provided with | with a pin, 4, which passes through and en-
foot-extensions %, whereby, in closing over the | gages all of said wings in -the several slots £,

¢ aperture, each wing reaches over and is ar- | and thereby coincidently actuates all of said 15

rested by the pivot-pin of the opposite shut- | wings. | | .
ter, substantially as set forth. | | GEORGE F. GREEN.

3. A photographic shutter provided with Witnesses:
wings A A, centered on the pins d e, respect- Wn. McDONALD,

10 ively, and each having a slot, #, and wings B JOSEPH TALLMAN.
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