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10 all whom it may concern:

Be it known that I, Georer L. CoursEn, a

citizen of the United States, residing at
Newark, in the county of Essex and State of
New Jersey, have invented certain new and
useful Tmprovements in Photographic Shut-
ters; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to nu-
nierals of reference marked thereon, which
form a part of this specification.

This 1nvention relates, generally, to im-
provements in photographie shutters; and
the same has reference, more particularly, to
improvements in that class of photographic
shutters illustrated in Letters- Patent No.
718,083, issued to me on the 27th. day of
January, 1903.

My present invention has for its principal
objects to provide a novel and simply con-
structed and efficient mechanism which may
be employed for either time or instantaneous
exposures, the time exposure being governed
by the operator; but, which may also be set
so that an automatic time-exposure, con-
trolled by the mechanism itself, may be had.

This invention has for its further object
to provide an improved photographic shut-
ter of the general character set forth in my
former patent No. 718,983.

Other objects of the present invention not
at this time more particularly mentioned,
will be clearly understood from the follow-
ing detailed description of the same.

The invention consists primarily in the
novel construction of shutter hereinafter
more fully set forth; and, furthermore, this
invention consists in the various novel ar-
rangements and combinations of the various
devices and parts, as well as in the details
of the construction of the same, all of which
will be more fully described in the follow-
ing specification, and then finally embodied
in the clauses of the claim which are ap-
pended to and which form an essential part
of this specification.

The invention is clearly illustrated in the
accompanying drawings, in which:—

Tigure 1 is a front face view of a photo-
graphic shutter embodying the principles of
this invention, the lens and lens-holding
means having been omitted, and Fig. 2 is a

similar view of the photographic shutter,
certain cover-plates, which are shown in said
IMig. 1, being removed from this figure, to
illustrate the general arrangements of the
parts of the setting and the actuating mech-
anisms for opening and closing the shutter
leaves, the said various parts being indi-
cated in their normal initial positions, and
set for an antomatic time-exposure. Kig. 3
is a view similar to that shown in said Fig.
2, but illustrating the rvelative positions of
the parts, atter operation, the shutter leaves
having been opened and closed, while the
time of opening or closing, or rather the
time of exposure, has been regulated auto-
matically. Fig. 4 is a view similar to that
represented in said Fig. 2, but illustrating
the parts set for an instantaneous exposure.

Fig. 5 is a detail face view of the shutter

leaf actuating mechanism, on an enlarged
seale, illustrating the parts set in their nor-
mal positions ready for instantaneous ex-
posure; Fig. 6 is a similar view of the same
parts, showing the shutter-leaves nearly
open, and the movement of the leaves being
retarded by means of the automatic timing
device. Tig. 7 is a similar view of the same
parts, set for time exposure only, the time-
regulator being thrown off; and Fig. 8 is a
similar view of the same parts, showing the
shutter-leaves in their open relation. ¥ig. 9
is a view of the same parts set for time ex-
posure, when the parts move in the reverse
direction, and when the shutter-leaves are
held open and then released manually; Fig.
10 is a similar view showing the said parts
operated manually for exposure, the shutter-
leaves being held open by a depressed finger-
lever; and Fig. 11 is another view of the
same parts, showing said finger-lever ve-
leased, but the shutter-leaves still held open
for a very long exposure, by contact of a
pawl with a post of the leaf-actuating ring,
until the parts arve again released manually.
Tig: 12 is a detail vertical sectional repre-
sentation of an air-receiving cylinder and
plunger, provided with a regulatable air-
supplying means for controlling the supply
of air into the cylinder and producing a pre-

determined time-controlled movement of the :

plunger, and of the releasing mechanism
which is operatively connected therewith;

and Fig. 18 is a horizontal section, taken on.

line 18—138 in said Fig. 12, looking in the
direction of the arrow Z, said section being
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made upon an enlarged scale. Tig. 14 is :
transverse vertical section of the shutter. the
releasing or actuating mechanism being
omitted from said view.

Similar characters of reference are em-
ployed in all of said above described views,
to indicate corresponding parts.

Referring now to the several figures of
the drawings, the reference character 1 in-

- dicates one of the frame sections of the pho-

tographic attachment or device, the same
being provided as will be seen from an in-
spection of I'ig. 14 of the drawings, with a
central opening 2 and a depression or re-
ceiving chamber 3, in which the shutter
leaves -k are arranged, in the manner of my
former patent No. 718,983, or in any other
suitable manner, and are movable over said
opening 2 so as to open and close the same.
substantially as will be hereinafter more
fully set forth. The said frame-section 1
1s provided with an outwardly extending
annular flange 5, which is provided with an
internally disposed screw-thread ¢ for the
reception of the nsual lens-holder, not shown
here. Contiguous to the said annular flange
5 1s an annular shoulder 7, which is en-
circled by a ring 8 which is capable of an
oscillatory motion about said shoulder for
actuating and sliding the shutter-leaves 4,
acress the said opening 2. A ring 9 is suit-
ably secured by means of screws 10, or other-
wise, upon the upper face of said shoulder
7 and partially over the face of the ring 8,
whereby said ring is retained in its opera-
tive position, against displacement, upon,
the outer face of the main plate or frame-
section 1. The said ring 8, as wiil be seen
from an inspection of Figs. 2, 3 and 4 of
the drawings, is provided with an outwardly
extending post or lug 11, and movably ar-
ranged upon the face of said ring 9 is a
ring 12 which is provided with an extension
18 and & small lug 14 providing a recess 15,
said extension 18 and the small lug 14 and
the recess 15 all being located upon the left
of said post or lug 11 of the ring 8. A
similarly formed ring 16 is movably ar-
ranged upon the ring 12, said ring 16 being
provided with an extension 17 and a small
Ing 18 and recess 19 all being located upon
the right of the said post or lug 11 of the
ring 8, all of which will be clearly seen from
an Inspection of said Figs. 2, 3 and 4 of
the drawings, and the purpose of which
will be presently more fully described. The
said extension 13 is provided with a suit-
able post 20 and a fingerpiece 21; and, in a
like manmner, the said extension 17 is pro-
vided with a post 22 and a fingerpiece 23,
a spiral spring 24 being arranged between
the said posts 20 and 22, substantially as
shown. Suitably secured to the outer face
and the Iower part of the said plate or
frame-section 1, by means of screws 26, or
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other fastening means, is a shell or casing
25 having a_top-plate or cover 27 arranged
upon its end-walls 28 and secured in place
by means of screws 29. The said extensionus
13 and 17 extend into and are movably ar-
ranged within the interior of said shell or
casing 25, their free end-portions and finger-
pieces 21 and 23 projecting from an open
space 30, substantially as illustrated in Ifiw.
1 of the drawings. In the base of said shell
or casing 25 is a semi-circular slot or open-
ing 31, and movably arranged beneath the
sald base is a swinging lever or arm 32, said
lever or arm 32 being pivoted at its mner
end upon a pin 33, and being provided af
its forward end with a fingerpiece 34. Said
lever or arm 32 is also provided with two
suitably disposed posts 35 and 36, both of
which extend into and through the said
slot or opening 31, and move therein, said
post 35 at certain times being adapted for
engagement with the marginal edee of the
extension 13, and the said post 36 at other
times being adapted for engagement with
the marginal edge of the extension 17. The
said rings 12 and 16 arve vetained in their
operative positions against accidental dis-
placement from the said anunular flange 5.
about which they are movably disposed, by
an internally screw-threaded retaining ring
37, which is screwed upon the externally
screw-threaded part 38 of the said flange 5,
as illustrated in Fig. 14 of the drawings.
Coming now to the releasing or actnating
mechanism for producing the various move-
ments of the shutter-leaves 4, by the setting-
mechanism herein-above deseribed, either for
the ordinary, instantaneons, or automatic
time-exposure, it will be necessary for a
clear understanding of the operations of the
parts of said setting-mechanism to refer
more particdarly to Figs. 7 to 11 inclusive
of the drawings. A plate 39 is secured by
screws 40 upon the outer surface of the up-
per portion of the said plate or section 1,
sa1d plate 39 being provided with a pair of
posts or lugs 41 and 42, each post being
formed with a serew-receiving socket for the
reception of the threaded portions of screws
43 by means of which a face-plate or cover
44, see Tig. 1, is secured in position. and at
the same time retaing a yvoke-shaped frame
45, which swrrounds the said plate 39 on
three of its marginal edges, in position to
provide a suitable casing. The said yoke-
shaped frame 45 is provided with a slotted
or open portion 46 for the purpose herein-
after more fully deseribed. Pivotally ar-
ranged upon a pin 47 is a pawl 48 having a
holding point or nosing 49 and provided
with an upwardly projecting post or lug 50.
A second pawl 51 is pivoted upon a post 52,
said pawl 51 being provided with a holding
point or nosing 53 and an upwardly extend-
g post or lug 54. A long releasing lever
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55 is also fulcrumed upon said post 52, said
lever 55 having an edge-portion 56 in en-
gagement with the post or lug 54 of said
pawl 51. Said Jever 55 is also provided
with a nosing or engaging portion 57, upon
which is an upwardly extending post or lug
58. The lever 55 has an edge portion 597
vesting upon and in engagement with said
post or lung 58, and the end portion 59 of said
lever 55 is preferably connected at its lower
free end to the usual plunger 60 which is
adapted to be forced in an upward direction
when air is forced into the inlet-portion 61
of a cylinder 62, through a flexible tubimng,
attached to said inlet-portion, by means of
the usnal compressible bulb. Said tubing
and bulb both being old and well-known, are
not shown in the drawings. Said lever 55
may also be actuated by means of a plate 63
which is fulcrumed upon a post or pin 64,
said plate 63 having a suitable finger-piece
65, and being formed with a member 66
which projects beneath the said lever 55, as
shown. and has an angular engaging shoul-
der or portion 67 which can be brought in
active engagement with the lower edge-por-
tion 68 of said lever 55 for actuating said
lever, as will presently appear. An oseil-
latory dog 69 is provided on the post 41, and
Dy the action of a spring is forced toward
the ring 8. This dog has a member or finger
70 which is adapted to engage the pin or
post 81 upon the ring 8, for purposes to be
deseribed.  The said dog also bears against
the post or stud 58 on the lever 55, whereby
the upward or downward movements of said
lever 55 will produce corresponding move-
ments of the dog 69, and the member 70 may
be placed in or removed from the path of the
pin or post 81. A suitable spring 71 ar-
ranged upon the post 42 has its rvespective
arms in engagement with the upper edge of
said dog 69 and with the post or lug 47, a
similar spring 72 arranged upon a post 73
having its respective arms in active engage-
ment with the upper edges of the pawls 48
and 513 and a third spring 74 is arranged
upon the post 41, said spring T4 having its
respective avms in engagement with a post
75 and with the upper edge of the lever 55,
all substantially as illustrated in the several
figrres of the drawings, and for the purpose
of retaining the several parts in their rela-
tively operative position to each other.
Upon the said post 52 is also fulerumed a
setting-lever or arm 76 having a fingerpiece
77 which extends into and is movably dis-
posed in the open portion 46 of the yoke-
shaped frame 45, the said arm or lever 76
being also provided npon its under face with
a lug or projection 78. The said shutter-
actuating ring 8 is also provided with fin-
gers or extensions 79 and 80 which radiate
from the circimferential edge of said ring
8, two other pins or posts 81 and 82 being

2

“also made to extend at right angles from the

flat faces of said ving 8, substantially as
shown and for the purposes to be described.

The means of automatically regulating the
time exposure of the shutter-leaves 4 is clearly
illustrated in Figs. 1 to 7 inclusive, and in
Figs. 12 and 13 of the drawings. The said
means, consists, essentially, of an aiv-veceiv-
ing cylinder 83 having a base 84 which -is
suitably secured upon the face of the plate
or frame-section 1 by means of a screw 85,
substantially in the manner shown in said
Pig. 12. The said base 84 is provided with
a tubular extension 86 and an air-duct 87,
and rotatively arranged upon the said tubu-
lar extension 86 is a button 88 which is op-
eratively held in place by means of a washer
89 and a screw 90, a spring 91 being arranged
in a socketed-portion 92 of said button 88,
and directly beneath the said washer 89, sub-
stantially as shown. The said button 86 is
provided in the upper flat surface of its en-
larged part 98 with radially disposed grooves
or channels 94 which vary in size substan-
tially as illustrated in Fig. 13 of the draw-
ings. On its outer cylindrical surface. the
said button is provided with scale-indica-
tions or marks 94/, the same designating
seconds, usually :—1,/50, 1/10, 1/4, 1/2, 1, 2
and 3 seconds. Each line or mark 94" is in
alinement with the proper groove or chan-
nel 94.

By rotating the proper groove or channel
94, beneath the air-duct or inlet 87 in the
base 84, according to the time-exposure
which may be desired, it will be clearly evi-
dent, that more or less air can be admitted
by suction into the air-cylinder 83. Slid-
ably arranged upon said cylinder 83 is a
cylinder-sucker 95 which has a closed top
96 and a head 97 with which is operatively
connected, by means of a pin or screw 98, a
cam-shaped arm 99. This arm 99 oscillates
upon a pin or screw 100, which extends vp-
wardly from an oscillatory plate 101, which
in turn is pivoted upon a pin or post 102
upon the face of the said plate or frame-sec-
tion 1, as shown. Upon a pin or post 103
is a sleeve which is provided with a finger-
piece 104, and a cam 105 having a cam-sur-
face 108 and a pair of off-sets 106 and 107,
which form stops, against which a short
pin or lug 109 can be brought in engage-
ment, in the manner indicated in Figs. 5,
8 and 7, and for the purposes to be presently
more fully described. Encircling the said
pin or post 100 is a spring 110 having its
arms respectively in engagement with the
side of the sleeve which is connected with
the fingerpiece 104 and with a lug or projec-
tion 111 upon said plate 101, the purpose of
the said spring 110 being to retain the said
parts, just described, in their normal initial
positions indicated in Figs. 1 to 5 inclusive,
and to return the said parts to said positions
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after they have been operated. Referring
now again to the said cam-shaped arm 99,
the said arm is made with a curved edge 112
and an off-set 113 lying normally in the path
of movement of the post or pin 82 of the
ring 8, but by slightly turning the finger-
picce 104 from the position indicated in Fig.
5 to that shown in Fig. 7, the curved edge-
portion 108 of said cam 105 rides against the
pin or lug 109, until the pin or Ing 109 drops
into the off-set 107, thereby moving both
the plates 101 and the arm 99 into the posi-
tion shown in Fig. 7 of the drawings, and out
of the path of the pin 82.

The operations of the setting and actuat-
g and releasing mechanism for producing
the opening and closing movements of the
shatter-leaves for automatic time-exposure
briefly are as follows:—The various parts
having been set in the relative positions shown
m Figs. 2 and 5 of the drawings, the lever
55 15 raised, either by pushing the fulerumed
plate 63 from right to left. or by means of
the air-pressure from the air-cyvlinder 62,
as will be clearly understood, whereby the
holding point or nosing 53 iz withdrawn
from the holding engagement with the post
or lug 79 thus permitting the shutter-
actuating ring 8 to move in the direc-
tion of the arrow X shown in said Irig.
2. During this movement of the said ring
to the position shown in Fig. 3 of the
drawings, the shutter-leaves have moved
from their closed into an opened and
again closed position. with the various parts
of the mechanism now in the positions rep-
resented in said Fig. 3. During the move-
nent of the said ring 8, the opening and
closing movements of the shutter-leaves have
been automatically timed by the bringing in
sliding contact of the pin or post 82 against
the off-set 118 of the oscillating arm 99.
whereby the cylindrical sucker 95 is raised,
and according to the quantity of air sucked
in throngh the previously set oroove or chan-
nel 94, may be made to move upwardly at
any desired degree of movement, in seconds,
thus controlling the movement of the ring
8, and in consequence thereof the opening
and closing movements of the shutter-leaves
can be automatically timed, at the will of
the operator. To reset the parts. the lever
or arm 32 is moved from the position indi-
cated In said Fig. 3 to that shown in Fig. 4
of the drawings, thus again putting the
sprivg 24 in tension fer moving the ring 8
in the reverse direction from that above
stated. By again. pushing the said plate 63
from right to left, to raise the lever 33, the
nosing 49 of the pawl 48 is moved away from
its holding engagement with the post or

lug © of the said ring 8§ thus permitting
the ring § to be moved by the spring 24 in

the divection of the arrow Y in Fig. 4 of the
drawings. Now, having again opened and

946,657

closed the shutter-leaves and having brought
the parts at the top of the device again into
their normal initial positions indicated in
said Fig. 1 of the drawings, the lever or arm
32 is again moved from right to left where-
by the spring 24 is again distended with all
the parts again in their relative positions
ready to be operated for an automatic time
exposure in the manner hereinabove de-
scribed.

When instantaneous exposures are desired
the cam-shaped arm 99, its projection 113,
and surface-edge 112 are moved out of the
path of the pin or post 82 of the ring 8, by
turning the finger-picce 104 in such a man-
ner, that the lug or projection 109 is brought
into retained engagement with the off-set or
recess 107, whereby the said oscillatory plate
101 and said arm 99 are held in their in-
operative positions, indicated in Fig. 7 of
the drawings. and there will be no resultant
movement of the air-sucker 95, when the
parts for actuating the shutter-leaves are
operated in precisely the same manner as
above described. By again turning the fin-
ger-piece 104 in the opposite direction, the
parts are again ready for automatic time-
exposure, as previously described.

In Tigs. 8,9, 10 and 11, T have shown the
several operations of the parts for ordinary
time-exposure.  Thus, by moving the lever
76 from the position indicated in said TFigs.
2, 3 and 4, to that shown in said Figs. 7 to
11 Inclusive, the spring-controlled dog 69 is
slightly lowered, whereby its member 70 is
lowered down sufliciently, o as to be di-
rectly in the path of the movement of the
pin or post 81 of the shutter-controlling
and moving ring 8.

When the lever 55 is raised by the plate 63
in_the manner hereinabove stated, the parts
will move in the direction of the arrow X
(Fig. 2), until the pin 81 moves against the
member 70, thus arresting the movements of
the parts and holding open the leaves of the
shutter. until the operator removes his fin-
ger from the plate 63 which again lowers
the lever 55 and raises the dog 69. This
action removes the member 70 from its hold-
Ing engagement with the pin or post 81, and
the shutter-leaves are again closed. The
same results take place when the parts are
set by means of the arm or lever 32, so that
the ring 8 will move in the direction of the
arrow Y.

From an inspection of Figs. 10 and 11
it will be seen that when a long or slow time-
exposure 13 desived, by pressing down upon
the fingerpiece 65 the inner end-portion of
the lever 55 is raised in a direction away
frem the pin 50 of the pawl 48, thereby
allowing the spring 72 to act upon the pawl
48 and bringing its nosing or end-portion 49
directly in the path of the post 80, and re-
taining the shutter-leaves in their open rela-
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tion, until the operator removes the pressure-

from the finger piece 65, whereby the lever
55 and the pawl are again brought in their
former positions, thus once more removing
the end-portion 49 of the pawl from its hold-
ing engagement with the post 80, and the
various parts again assuming their relative
positions indicated in Fig. 7, with the shut-
ter leaves closed.

From the foregoing description of my
present invention 1t will be clearly seen, that
I have produced a simple and efliciently op-
crating photographic shutter which can be
readily manipulated for various automatic
time-exposures, according to the exact time
in seconds, as may be desired, and which
may be set also for instantaneous, and for
the usual slow-time exposures controlled di-
rectly by the operator. '

I claim:—

1. In a photographic shutter, the combina- .

tion, with a frame provided with a circular
opening, of a shutter-actuating means, mech-
anism for moving said shutter - actuating
means, an air - receiving cylinder mounted
upon said frame and provided with a series
of air inlets of different sizes, and a recipro-
catory eylinder-sucker arranged upon said
recelving cylinder, and controlled from said
mechanism which moves the shutter-actu-
ating means, substantially as and for the
purposes set forth.

9. In a photographic shutter, the combina-
tion, with a frame provided with a circular
opening, of a shutter-actuating means, mech-
anism for moving said shutter - actuating
means, an air-receiving cylinder provided
with a series of air inlets of different sizes,
and a means of oscillatory connection be-
tween said air-rveceiving ecylinder and the
frame - section, a reciprocatory cylinder-
sucker arranged upon said receiving cylin-
der, and controlled from said mechanism
which noves the shutter - actuating means,
substantially as and for the purposes set
forth.

3. In a photographic shutter, the combina-
tion, with a frame provided with a circular
opening, of a shutter-actuating means, mech-
anism for moving said shutter - actuating
neans, an air - receiving cylinder mounted
upon said frame-section,areciprocatory cylin-
der-sucker arvanged upon said receiving cyl-
inder, aun element also connected with said re-
ceiving-cylinder, said element being provided
with a series of variously sized air-receiving
ducts, and an adjustable means for establish-
ing communication with any one of the said
air-receiving duets, all arranged for auto-
matically controlling and regulating the
movement of said shutter-actuating means
for the purpose of time-exposure, substan-
tially as and for the purposes set forth.

4. In a photographie shutter, the combina-
tion, with a frame provided with a circular

S

opening, and an annular shoulder surround-
ing said opening, of a shutter-actuating ring
encircling said shoulder, mechanism for mov-
ing said ring, an air-receiving cylinder
mounted upon said frame-section, and an
air-sucking cylinder slidably arranged upon
said air-receiving cylinder and adapted to be
actuated from said ring, said receiving cyl-
inder being provided with a series of vari-
ously sized air-receiving ducts, and an ad-
justable means for establishing communica-
tion with any one of the said air-receiving
ducts, all arranged for automatically con-
trolling and regulating the movement of said
shutter-actuating ring for the purpose of a
time-exposure, substantially as and for the
purposes set forth.

5. In a photographic shutter, the combina-
tion, with a frame provided with a circular
opening, of a movable shutter-actuating ring,
means for actuating said ring, an air-receiv-
ing cylinder mounted upon said frame-sec-
tion, and an air-sucking cylinder slidably
arranged upon sald receiving cylinder, said
receiving cylinder being provided with a
series of variously sized air-receiving ducts,
a lug or post on said ring, a pivoted cam-
shaped arm provided with an off-set with
which said lug or post is brought in engage-
ment for lifting said arm, said air-sucking
cylinder being actuated from cam-shaped
arm, and an adjustable means for establish-
ing communication with any one of the said
air-receiving ducts, all arranged for auto-

matically controlling and regulating the.

movement of said shutter-actuating ring for
the purpose of a time-exposure, substantially
as and Tor the purposes set forth.

6. In a photographic shutter, the combi-
nation with a frame having an exposure
opening, of a movable shutter, a ring for
actuating the same, a lug or post on said
ring, a movable arm adapted to be actuated
by said lug or post, means actuated through
said arm for automatically varying the
movements of the shutter actuating ring, and
manually movable setting means for moving
and holding said arm out of the path of
said post or lug. .

7. In a photographic shutter, the combi-
nation with a frame having an exposure
opening, of a movable shutter, a ring for
actuating the same, a lug or post on said
ring, a movable arm adapted to be actuated
by said lug or post, means actuated through
said arm for automatically varying the
movements of said shutter actuating ring,
and a manually movable cam pivoted on
said arm for engaging said arm and moving
and holding the same out of the path of
movement of said post or lug.

8. In a photographic shutter, the combi-
nation, with a frame provided with a circu-
lar opening, of & movable shutter-actuating

ring, means for actuating said ring, an air-
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cylinder mounted upon said frame and a
cylinder slidably arranged upon said first
eylinder, and provided with a series of dif-
ferent sized air passages, a lug or post on
said ring, a pivoted cam-shaped arm pro-
vided with an off-set with which said lug or
post is brought in engagement for lifting
said arm, and one of said cylinders being
actuated from said cam shaped arm; an
clement connected with the other cylinder,
one of the two cylinders having a series of
differently sized air passages and an adjust-
able means for establishing communication
with any one of the said air-receiving pas-
sages, all arranged for antomatically con-
trolling and regulating the movement of said
shutter-actuating ring for the purpose of a
time-exposure, and means for forcing said
cam-shaped arm out of the path of move-
ment of the post or lug on said shutter-ac-
tuating ring, substantially as and for the
purposes set forth.

9. In a photographic shutter, the combi-
nation, with a frame provided with a circu-
lar opening, of a movable shutter-actuating
ring, means for actuating said ving, an air
cylinder mounted upon said frame and a
cylinder slidably arranged upon said first
cylinder, and provided with a series of dif-
ferent sized air passages, a lug or post on
said ring. a pivoted cam-shaped arm pro-
vided with an off-set with which said lug
or post is brought in engagement for lifting
sald arm. and one of said cylinders being

-actuated from said cam shaped arm; an cle-

ment connected with the other eylinder. one
of the two cylinders having a series of dif-
ferently sized air passages, and an adjust-
able means for establishing communication
with any one of said air-receiving passages
all arranged for automatically controlling
and regulating the movement of said shut-
ter-actuating ring for the purpose of a time-
exposure, and means for forcing said cam-
shaped arm out of the path of movement of
the post or lug on said shutter-actuating
ring, consisting of an oscillatory plate 101
which earries said cam-shaped arm, a lug
109 on said plate 101, and a cam adapted to
be brought in engagement with said lug
109 for producing an upward movement of
said plate 101 and the cam-shaped arm car-
ried by said plate, substantially as and for
the purposes set forth.

10. In a photographic shutter, the combi-
nation, with a frame provided with a cireu-
lar opening, of a movable shutter-actuating
ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ring, a pair of pivoted and spring-actu-
ated pawls carried by said frame-section,
said pawls being alternately in retaining
engagement with the respective extensions
of said shutter-actuating ring, and means
for simultaneously actuating said pawls,

B .
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substantially as and for the purposes sot
forth.

11. In a photographic shutter, the combi-
nation, with a frame provided with a civeu-
lar opening, of a movable shutter-actuating
ring, a pair of extensions extending radially
from the outer peripheral edge of said ring,
a pair of pivoted and spring-actuated pawls
carried by said frame-section. said pawls
being alternately in retaining engagement
with the respective extensions of said shut-
ter-actuating ring, each pawl being provided
with a lug, a pivoted lever 55 in engagement
with both of said lugs. and means connect-
ed with said lever for raising said lever
and thereby simultaneously actuating both
pawls, substantially as and for the purposes
set forth.

12. In a photographic shutter, the combi-
nation, with a frame provided with a circu-
lar opening, of a movable shutter-actuating
ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ring, a pair of pivoted and spring-actu-
ated pawls carrvied by said frame-section,
said pawls being alternately in retaining
engagement with the vespective extensions
of said shutter-actuating rving, each pawl
being provided with a lug, a pivoted lever
55 in engagement with both of said lugs.
and an oscillatory plate 63 provided with
a finger-piece and an angular shoulder in
engagement with said lever for raising said
lever and thereby simultancously actuating
both pawls, substantially as and for the
prurposes set forth.

13. In a photographic shutter, the combi-
nation, with a frame provided with a cireu-
lar opening, of a movable shutter-actuat-
Ing ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ring, a pair of pivoted and spring-actu-
ated pawls carried by said frame-section,
said pawls being alternately in retaining
engagement with the respective extensions
of said shutter-actuating ring, a lug or post
on said ring. a pivoted and cam-shaped arm
provided with an off-set with which said
lug or post is brought in engagement for
lifting said arm, and means actunated from
said cam-shaped arm for automatically con-
trolling and regulating the movement of
said shutter-actuating ring for a time-ex-
posure, substantially as and for the pur-
poses set forth.

14. In a photographic shutter, the combi-
nation, with a frame provided with a cireu-
lar opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ring, a pair of pivoted and spring-
actuated pawls carried by said frame-sec-
tion, said pawls being alternately in ve-
taining engagement with the vespective
extensions of said shutter-actuating ring,
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a lug or post on said 1ring, a pivoted and
cam-shaped arm provided with an off-set
with which said Iug or post is brought n
engagement for lifting said arm, and a

pneumatic means actuated from said cam--

shaped arm for automatically controlling
and regulating the movement of said shut-
ter-actuating ring for a time-exposure, sub-
stantially as and for the purposes set forth.

15. In a photographic shutter, the combi-
nation, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending
radially from the outer peripheral edge of
said ring. a pair of pivoted and spring-
actuated pawls carried by said frame-sec-
{ion, said pawls being alternately in retain-

‘ing engagement with the respective exten-

sions of said shutter-actuating ring, an air-
receiving eylinder mounted upon said frame-
section, and an air-sucking cylinder slidably
arranged upon said receiving cylinder, said
receiving cylinder being provided with a
series of variously sized air-receiving ducts,
a lug or post on said ring, a pivoted and
aa-shaped arm provided with an off-set
with which said lug or post is bronght in
engagement for lifting said arm, and an
air-sucking plunger actuated from sald cam-
shaped arm, and an adjustable means for
establishing communication with any one of
the said air-receiving ducts, all arranged for
automatically controlling and regulating the
movement of said shutter-actuating ring for
the purpose of a time-exposure, substantially
as and for the purposes set forth.

16. In a photographic shutter, the combi-
nation, with a frame provided with a cir-
culay opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending
radially from the outer peripheral edge of
said ving, a pair of pivoted and spring-
actuated pawls carried by said frame-section,
said pawls being alternately in retaining en-
gagement with the respective extensions of
said shutter-actuating ring, each pawl being
provided with a lug, a pivoted lever 55 in
engagement with both of said lugs, and
means connected with said lever for raising
said lever and thereby simultaneously actuat-
ing both pawls, a Iug or post on said ring,
a pivoted and cam-shaped arm provided
with an off-set with which said lug or post
is brought in engagement for lifting said
arm, and means actuated from said cam-
shaped arm for automatically controlling
and regulating the movement of said shutter-
actuating ring for a time exposure, substan-
tially as and for the purposes set forth.

17. In a photographic shutter, the combi-
nation, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ‘ring, a pair of pivoted and spring-

7

actuated pawls carried by said frame-sec-
tion, said pawls being alternately in retain-
ing engagement with the vespective exten-
sions of said shutter-actuating ring, each
pawl being provided with a lug, a pivoted

lever 55 in engagement with both of said
lugs, and means connected with said lever

for raising said lever and thereby simul-
taneously actuating both pawls, a pneumatic
means actuated from said cam-shaped arm
for automatically controlling and regulating
the movement of said shutter-nctuating ving
for a time exposure, substantially as and for
the purposes set forth.

18. In a photographic shutter, the combi-
nation, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending
adially from the outer peripheral etdge of
said ring, a pair of pivoted and spring-
actuated pawls carried by said frame-sec-
tion, said pawls being alternately in vetain-
ing engagement with the respective exten-
sions of said shutber-actuating ring, each
pawl being provided with a lug, a pivoted
lever 55 in engagement with both of said
lugs, and means connected with said lever
for raising said lever and thereby simul-
taneously actuating both pawls, an aiv-re-
ceiving cylinder mounted upon said frame-

section, and an air-sucking cylinder slidably

arranged upon said receiving cylinder, said
receiving cylinder being provided with a
sevies of variously sized air-receiving ducts,
a lug or post on said ring, a pivoted and
cam-shaped arm provided with an offset
with which said lug or post is brought in
engagement for lifting said arm, said air-
sucking cylinder being actuated from said
cam-shaped arm, and an adjustable means
for establishing communication with any one
of said air-receiving ducts, all arranged for
automatically controlling and regulating the
movement of said shutter-actuating ring for
the purpose of a time-exposure, substantially
as and for the purposes set forth.

19. In a photographic shutter, the com-
bination, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring, a pair of extensions extending ra-
dially from the outer pevipheral edge of
said ring, a pair of pivoted and spring-actu-
ated pawls carried by said frame-section,
said pawls being alternately in retaining en-
gagement with the respective extensions of
said shutter-actuating ring, each pawl being
provided with a Jug, a pivoted lever 55 in
engagement with both of said lugs, and an
oscillatory plate 63 provided with a finger-
piece and an angular shoulder in engage-
ment with said lever for raising said lever
and thereby simultaneously actuating both
pawls, a lug or post on said ring, a pivoted
and cam-shaped arm provided with an oil-
set with which said lug or post is brought
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in engagement for lifting said arm. and
means actuated from said cam-shaped arm
for automatically controlling and regulat-
g the movement of said shutter-actuating
ring for a time exposure, substantially as
and for the purposes set forth.

20. In a photographic shutter, the combi-
nation, with a frame provided with a cir-
cular opening. of a movable shutter-nctuat-
Ing ring, a pair of extensions extending ra-
dially from the outer peripheral edge of said
ring. a pair of pivoted and spring-actuated
pawls carried by said frame-section, said
pawls being alternately in retaining engage-
ment with the respective extensions of said
shutter-actuating ring. each pawl being pro-
vided with a lug, a pivoted lever 55 in
engagement with both of said Iugs. and an
oscillitory plate 63 provided with a finger-
piece and an angalar shoulder in engage-
ment with said lever for raising said lever
and thereby simultaneously actuating both
pawls, a lng or post on said ring, a pivoted
and cam-shaped arm provided with an off-
set with which said lug or post is brought
m engagement for lifting said arm, and a
pneumatic means actuated from said cam-
shaped arm for automatically controlling
and regulating the movement of said shut-
ter-actuating ring for a time-exposure, sub-
stantially as and for the purposes set forth.

21. In a photographie shutter, the combi-
nation, with a frame provided with a ecir-
cular opening. of a movable shutter-actuat-
ing ring, a pair of extensions extending ra-
dially from the outer peripheral edge of
said ring. a pair of pivoted and spring-actu-
ated pawls carrvied by said frame-section,
saidd pawls being alternately in retaining
engagement with the respective extensions
of said shutter-actuating ring, each pawl
being provided with a lug, a pivoted lever
55 in engagement with both of said lugs,
and an oscillatory plate 63 provided with a
fingerpiece and an angular shoulder in en-
gagement with said lever for raising said

lever and thereby simultanecously actuating !

both pawls. an air-receiving evlinder mount-
ed upon said frame-section. and an air-suck-
ing cylinder slidably arranged upon said re-
celving cylinder, said receiving cylinder he-
ing provided with a series of variously
sized aiv-receiving ducts. a lug or post on
said ring. a pivoted and cam-shaped arm
provided with an off-set with which said
lug or post is brought in engagement for
lifting said arm. said air-sucking cylinder
being actuated from cam-shaped arm, and
an adjustable means for establishing com-
munication with any one of the said air-
receiving ducts, all arranged for automatic-
ally controlling and regulating the move-
ment of said shutter-actuating ring for the
purpose of a time-exposure, substantially as
and for the purposes set forth.

|
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22. In a photographic shutter, the combi-
nation. with a frame provided with a cir-
cular opening, of a movable shutter-nctuat-
Ing riug, a projection 81 on said ring, a
spring-controlled dog pivoted to said frame-
section, a member 70 on said dog. and a
pivoted Iever provided with means for en-
gagement with said dog for lifting said
member 70 out of the path of movement of
sald projection 81, a pair of extensions ex-
tending radially from the outer peripheral
edge of said ring, a pair of spring-actuated
pawls carried by said frame-section, said
pawls being alternately in retainine en-
gagement with the respective extensions of
said shutter-actuating ving, and means for
simultanecusly actuating said pawls, sub-
stantially as and for the purposes set forth,

23. In a photographic shutter. the eombi-
nation, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring, a projection 81 on said ring, a
spring-controlled dog pivoted to said frame-
section, a member 70 on said dog, and a
pivoted lever provided with means for en-
gugement with said dog for lifting said
member 70 out of the path of movement of
said projection 81, a pair of extensions ex-
tending radially from the outer peripheral
edge of said ring, a pair of spring-nctuated
pawls carried by said frame-section, said
pawls being alternately in retaining en-
gagement with the respective extensions of
sald shutter-actuating ring, each pawl being
provided with a lug. a pivoted lever 55 in
engagement with Dboth of said Ings, and
means connected with said lever for raising
said lever and thereby simultaneously actu-
ating both pawls, substantially as and for
the purposes set forth.

24, In a photographic shutter, the combi-
nation, with a frame provided with a cir-
cular opening, of a movable shutter-actuat-
ing ring. a projection Sl on said ring, a
spring-controlled dog pivoted to said frame-
section. a member 70 on said dog. and a
pivoted Tever provided with means for en-
gagement with said dog for lifting said
member 70 out of the path of movement of

sald projection 81. a pair of extensions ex- -

tending radially from the outer peripheral
edge of said ring. a pair of spring-actuated
pawls carried by said frame-seetion, said
pawls being alternately in retaining engage-
ment with the respective extensions of said
shutter-actuating ring, each pawl being pro-
vided with a lug, a pivoted lever 55 in en-
gagement with hoth of said lugs, and an
oscillatory plate 63 provided with a finger-
piece and an angular shoulder in engage-
ment with said lever for raising said lever
and thereby simultaneously actuating both
pawls, substantially as and for the purposes
set forth.

25. In a photographic shutter, the combi-
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nation, with a frame provided with a cir-
cular opening, and an annular shoulder sur-
rounding sald opening, of a shutter-actuat-
ing ring encireling said opening, a casing 25
secured upon said frame-section, said casing
belng provided with a semi-circular slot, a
lever 32 pivoted to said frame-section and
movably arranged betwen said frame-sec-
tion and the bottom of said casing 25, two
upwardly extending posts on said lever 32,
sald posts projecting through and being
movably arranged in said semi-circular slot,
a pair of rings 12 and 16 movably arranged
above the annular shoulder of said frame-
section, extensions 13 and ‘17 respectively
connected with said rings 12 and 16, a con-
necting spring between said extensions 13
and 17, adapted to be distended when the
posts on said lever 32 are in active engage-
ment with either of said extensions 13 and
16, and means on said shutter-actuating ring
with which either of said extensions. 13 and
17 can be brought in active engagement,
substantially as and for the purposes set
forth.

26. In a photographic shutter, the combi-
nation, with a chambered frame-section pro-
vided with a circular opening, and an annular
shoulder surrounding said opening, of a shut-
ter-actuating ring encircling sald opening,
a casing 25 secured upon said frame-section,
said casing being provided with a semi-cir-
cular slot, a lever 32 pivoted to said frame-
section and movably arranged between said
frame-section and the bottom of said casing
25, two upwardly extending posts on said
lever 82, said posts projecting and being
movably arranged in said semi-circular slot,
a pair of rings 12 and 16 movably arranged
above the annular shoulder of said frame-
section, extensions 13 and 17 respectively
connected with said rings 12 and 16, a con-
necting spring between sald extensions 13
and 17, adapted to be distended when the
posts on said lever 32 are in active engage-
ment with either of said extensions 13 and
17, said extension 18 being provided with a
recess 15, and said extension 17 being pro-
vided with a vecess 19, and a post or lug 11
on said shutter-actuating ring adapted to
enter either of said recesses 15 and 19 and
adapted to become actively engaged by
either of said extensions 13 and 17, substan-
tially as and for the purposes set forth.

27. In a photographic shutter, the combi-
nation, with a frame provided with a circu-
lar opening, and a shutter-actuating ring,
means for actuating said ring, and a pneu-
matic device for controlling and regulating
the movement of said ring, consisting of an
air-receiving cylinder open at the top and
closed at the bottom, said cylinder being se-
cured to said frame-section, the closed bot-
tom of said cylinder being provided with an
air-duct 87, an air-sucking cylinder arranged

S

over said receiving cylinder, an extension on
said closed bottom of said cylinder, an en-
larged part 93 rotatably arranged upon said
extension, said enlarged part being provided
with radially disposed and variously sized
grooves, and means connected with said en-
largement to bring any of said grooves in
communication with said air-duct 87, sub-
stantially as and for the purposes set forth.

28. In a photographic shutter, the combi-
nation of a frame, shutter leaves carried
thereby, a shutter actuating member for ac-
tuating said leaves in opposite directions and
provided with a projection, a pair of inde-
pendently oscillating arms ‘each adapted to
engage sald projection, a spring connecting
the two arms, means for engaging and hold-
ing the ring against movement 1 each di-
rection,; and. means for moving either arm
away from the other arm and locking it
when the spring is under tension,

29. In a photographic shutter, the combi-
nation- of a frame, shutter leaves pivoted
thereto, a shutter actuating ring for actuat-

ing said leaves in opposite directions and
“provided with a projection, a pair of inde-
pendently oscillating arms each adapted to

engage said projection, a driving spring
connecting the two arms, means for engag-
ing and holding the shutter ring against
movement in each direction, and a lever for
engaging either arm and moving it away
from the other arm and locking it when the
spring is under tension. ‘

80. In a photographic shutter, the combi-
nation of a frame having an exposure open-
ing and an annular flange, shutter leaves
pivoted to the frame, a shutter actuating
ring around said flange for actuating said

leaves in opposite directions and provided :

with a projection, a pair of rings around
said flange each having an arm adapted to
engage saild projection, a driving spring con-
necting the two arms, means for engaging
and holding the shufter actuating ring
against movement in each direction, and
means. for moving either arm away from the
other arm and locking it when the spring is
under fension.

81. In a photographic shutter, the combi-
nation .of a frame, shutter leaves carried
thereby, a shutter actuating member for ac-
tuating said leaves in opposite directions
and provided with a projection, a pair of
independently oscillating arms each adapt-
ed to engage said projection, a spring con-
necting the two arms, means for engaging
and holding the ring against movement in
each direction, and means for moving either
arm away from the other arm and locking
it when the spring is under tension, and au-
tomatic variable means for retarding the
speed of movement of said ring.

32. In a photographic shutter, the combi-
nation of a frame, shutter leaves pivoted
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thereto, a shutter
ing
provided with a projection, a pair of inde-
pendently oscillating arms each adapted to
engage said projection, a driving spring
connecting the two arms, means for engag-
ing and holdmo the shutter ring agambt
movement in each direction, a lever for en-
gaging either arm and moving it away from
1ho other arm and locking it when the spring
is under tension, and automatic variable
means Tor retarding the speed of movement
of said ring.

33. In a photographic shutter, the combi-
nation ot a frame having an exposure open-
ing and an annular ﬂanoe. shutter leaves
pI\()lLd to the frame, a shutter actuating
ring around said flange for actuating said
leaves In opposite divections and provided
with a projection, a pair of rings around
said flange each having an arm ddapted to
engage said projection, a driving spring
connecting the two arins, means for engag-
mg and holding the shutter actuating ring
against movement in each direction, means
for moving either arm away from the other
arm and locking it when the spring is under
tension, and automatic variable means for
retarding the speed of movement of said
ring.

34. In a photographic shatter, the combi-
nation of a frame, shutter leaves carried
thereby, » shutter actuating member for ac-
tuating said leaves in opposite directions
and provided with a projection, a pair of
indqwndent]v oscillating arms each adapt-
ed to engage said projection, a spring con-
necting the two arms, means for engaging
and holding the ring against movement in
each direction, means for mov ing either arm
away from the other arm and locking it
when the spring is under tension, and means
for automatically stopping the shutter leaves

actuating ring for actuat-

in the open position and for releasing the

said leaves in opposite directions and i leaves to permit them to close.

35. In a photographic shutter, the combi-
nation of a frame, shutter leaves pivoted
thereto, a shutter actuating ring for actuat-
ing said leaves in opposite directions and
provided with a projection. a pair of inde-
pendently oscillating arms each adapted to
engage said projection, a driving spring
conncctmo the two arms, means for engay-
ing and holding the shutter ring against
movement in each direction, a lever for en-
gaging either arm and moving it away from
the other arm and locking it when the spring
is under tension, and means for automatic-
ally stopping the shutter leaves in the open
position, and for releasing the leaves to per-
mit them to close.

36. In a photographic shutter, the combi-
nation of a frame having an exposure open-
ing and an annular flange, shutter leaves
pivoted to the frame,-a shutter actuating
ring around said fHlange for actuating said
leaves in opposite directions and provided
with a projection, a pair of rings around
said flange each having an arm dddp[Ld to
engage said projection. a driving spring
connecting the two arms, means for engag-
ing and holding the shutter actuating ring
against movement in each direction. means
for moving either arm away from the other
arm and locking it when the spring is un-
der tension, and means for automatically
stopping the shutter leaves in the open po-
sition and for releasing the leaves to permit
them to close.

In testimony, that T claim the invention
set forth above I have hereunto set my hand
this 13th day of April, 1906.

GE OI GE T.. COURSEXN
Witnesses:
Frepx. C. Fragxrtzrr,
Geo. D. Ricuarps.
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