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To all whom it may concern:

Be it known that I, ANDREW WOLLENSAK,
a citizen of the United States, and a resident
of Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvements in Photo-
graphic Shutters, of which the foll()wm(r is a
specification.

Thisinventionrelates tophotographieshut-
ters, and particularly to shutters adapted
to make automatic exposures of different
lengths—bulb exposures and time exposures.

In the drawings, Figure 1 is a front eleva-
tion of a device embodymo this invention.
Fig. 2 is a front elevation of the shutter, parts
'being removed to show the shutter-arm and
the means for guiding the shutter in its path.
Fig. 3 is a plan view of a portion of the shut-
ter mechanism, the detents, the retarding,

the setting, and the operating mechanisms.

being removed. Fig. 4 is a view of parts of
the device, showing the same set for auto-
matic exposures of the highest speed. Fig.
5 is a view of the same parts, showing them
set for automatically-timed exposures of the
slowest speed. Fig. 6 is a view of the mech-
anism after an automatically-timed exposure.
Fig. 7 is a vertical section on the line 7 7 of
Fig. 6. Fig. 8 is a view of the mechanism
set for a time exposure and while the shutter
is held open. Fig. 9 is a view of the same
parts set for a time exposure after the pump-
lever has been raised to open the shutter and
just before engagement of the detent that
holds the shutter open during the time ex-
posure. RFig. 10 is a view of the same parts
set for a bulb exposure after the bulb is re-
leased and the shutter has closed, and Fig. 11
is a view of the parts set for an automatic-
ally-timed exposure after the exposure has
been made,

The apparatus is contained in a case 1,
having within it two plates 2 and 3, perfo-
rated, as shown in each of the figures, for the
passage of light. To the casing 1 and behind
the partition 38 is pivoted the shutter-lever
4, having a spring 5 around its pivot 6.and
pressing acrmnst the pin 7* for actuating the
arm to close the shutter from the posmon
shown in dotted lines in Fig. 2 to the position
shown in full lines in said figure. The shut-
ter-lever 4 is pivoted at 62 to the shutter 7,
and the shutter has a pin 8, situated at some

distance from the pivot 6 and which runsin a
guide 9 in the partition 2. The shutter
moves upward and downward.

On the front side of the plate 3 is pivoted
at 10 the spring-operated master-lever 11,
having an actuating-spring 12, which is
stronger than the spring 5. This spring or
motor in the present instance is coiled around
the pivot 10, has an end pressing against the
case 1, and an end pressing against a pin or
projection 13 upon the master-lever. On the
opposite side of the case the end 14 of the
master-lever is beveled, and the top of the pin
7% is also beveled so as to permit said end to
pass over the pin when moving downward to
the dotted-line position of Fig. 3, thus com-
pressing the spring 12 of the master-lever.
If now the master-lever is released, it will
move from the position shown in dotted lines
in Fig. 3 to the position shown in full lines in
said figure, pushing before it the pin 72, and
thus opening the shutter, which takes the
position shown in dotted hines in Fig. 2 until
the end 14 passes the pin 7%, whereupon the
spring 5 of the operatmg—lever 4 immediately
carries the shutter 7 back to the position
shown in full lines in Fig. 2, closing it.

The master-lever 11 has a projection 15,
which is adapted to engage the point 16 of
the releaser 17. The releaser is a plate piv-
oted to the case at 18 and actuated 1n a clock-
wise direction by a spring 19, coiled about
the pin or pivot 18 and projecting against a
portion, such as the projection 20 of the re-
leaser 17. The releaser is normally stopped
against the case. As the master-lever 11 de-
scends its projection 15 presses against the
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upper side of the point 16 of the releaser and -

passes the point, whereupon the spring 19
carries the releaser back so that said point 16
is over the projection 15 on the master-lever
and detains the master-lever in this set posi-
tion. * The master-lever is set by a setting-
lever 21, projecting: out through the case and
pivoted "thereto at 22 and havmfr a pin 23
projecting inward over the upper edge of the
master-lever. A spring returns the setting-
lever to its upper position independently of
the master-lever. When the setting-lever 21
is pressed downward, the pin 23 forces the
master-lever from the position shown in full
lines in Fig. 3 to that shown in dotted linesin
said figure. In order to release the master-

95

ICco

10§



io

lever from the position shown; two mechan-

isms are provided, one of which is the pump-
lever 24, having a projection 25 on one end
which engages a projection 26 on the releaser
17, while the other end is operated by the
pump 27 to tilt the pump-lever .and the re-
leaser, and thus to release the master-lever.
A thumb operating or releasing lever 28 is
pivoted to the case at 29 and has a portion or
projection 30 adapted to make contact with

a portion or projection 31 on the releaser 17,

so that when the thumb-lever 28 is depressed

the releaser 17 will be moved contrary to

clockwise, and the point 16 of the releaser
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will be withdrawn, so that said master-lever
may rise, open the shutter, and release said

shutter, which thereupon closes under the
-action of the spring 5.

In order to restrain or retard the action of

-the motor-spring 12, a retarder is employed

for retarding the motor in various degrees,
and thus to produce graded exposures of dif-
ferent lengths. This mechanism consists in
the brake or retarder consisting of a dash-pot,
in this case consisting of a body 32 and a
plunger 33, fitting said body loosely, but
when raised adapted to draw air into the
empty space formed by such raising. It is
obvious that as the plunger 33 rises the area
ol the space between the plunger and the

“body for the passage of air into the interior is

gradually decreased, thereby decreasing the
resistance to-the passage of ‘air inward into

‘the body, and that as said plunger rises the
-speed of the shutter will increase under the
-constant action of the spring 12.

This ar-
rangement constitutes an automatically-
changing air-passage for progressively reduc-
ing the resistance of the dash-pot to move-
ment as the plunger movesrelatively outward

with reference to the cylinder. ' Connected

to said plunger 53 is a retarder-lever 34, piv-

“oted to the case at 35 and having in it a slot

36, which has at one end the enlargement 37.
The master-lever lies under the retarder-le-
ver 34 and has also a slot 38. - A pin 39 passes

‘through both slots 36 and 38 and is carried by

a2 link 40, pivoted to-an arm 41, which itself is
pivoted at 42 to the case. The arm 41.-has a
slot 43, in which rests a pin 44, attached to an
indicator 45; pivoted at 46 to the front of the
case.

It will be seen by comparing Fig. 1 that as
the indicator 45 is turned the pin 39 will be
forced in one direction or the other along the

‘two slots 36 and 38, and when the pointer of

said indicator points to the smallest numeral
on the outside of the case the pin will be rear-
est to the pivot 10 of the master-lever and
farthest from the pivot 35 of the retarding-
Jlever 34. ‘Consequently the spring 12 will
‘have greater force, and the plunger 33 will not

‘have been moved from its lowest position.

‘When the pin 39 lies in the erlargement 37 of

‘theslot 36, the movement of the pin:caused

-extending into the interior.

831,202

by its connection with the slot 38 in the mas-
ter-lever will not cause any movement of the
retarder-lever 34 when the shutter is actu-
ated. - As the pin 39 is moved to the left.in
the slots by turning the indicator 45 contrary
to clockwise it moves farther away from the
spring 12 and nearer to the pivot 35 of the
retarding-lever 34 and, as shown in Figs. 4
and 5, raises or lowers the plunger 33, so as to
prepare it for a shorter or longer stroke. As
the pin 39 is moved toward the left the plun-
gér is raised and-its stroke increased. In
consequence of this there will be also more re-
sistance to the action of the motor-spring 12,
which will cause slower movement of the shut-
terin proportion to the yielding resistance to
the action of the spring 12, produced by the
dash-pot. It will be noticed that theshutter
7 moves substantially vertically and uncov-
ers the exposure-opening: from the bottom

upward, and in -view of the fact that the re--

tarding-lever 34 will decrease in effect and
move faster as the plunger 33 moves upward
the lower portion of the exposure-opening is
uncovered slowly, and the movement ofthe
shutter increases as the shutter rises. Con-
sequently there will be a slower and longer
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exposure for the foreground of the picture -

and a quicker and shorter exposure for the
sky. Thisisdesirablebecause of the stronger
light of the sky. The return movement of
the shutter occurs by the free action of the
spring 5,-and therefore is of uniform velocity.

On the ouiside of the case and in proper
relation to-the timing-indicator 45 are a se-
ries of figures indicating the times of the au-
tomaftically-timed exposures, being in the
present case varied from one second to one
one-hundredth of a second. Omn the outside
of the case is’another indicator 47, pivoted to
the case at 48-and having an eccenttric-pin 49
Relatively to
said indicator are three letters ‘L B and
“T 7 referring, respectively, to the different
kinds of exposures—instantaneous, bulb, and
time. Within the case there are pivoted at
50 two spring-actuated detenis or steps 51
and 52. A single spring 53, in the present
case coiled about the pin 54; is used for inde-
pendently pressing the lower ends of said
controllers in opposite direciions, rhoving the
upper end of the detent 52 toward the left
and the upper end of the detent 51 toward
the right.  The bulb-detent 51 has at its up-
per end a projection or stop 55, which when
it is free extends into the path of the projec-
tion. 15 on the master-lever 11. When the
pump 27 or the thumb-lever 28 is operated,
the projection 15 is released from the point
16 of the releaser 17 and the master-lever en-
gages the shutter-operating lever 4 and opens
the shutter until the projeciion 15 is caught
by the stop 55 on the devent 51 and the end
14 of the master-lever presses against the pin
72-and ‘holds the -shutter open. - On the re-

95

100

105

110

I1g

I20

125

30



10

15

20

25

40

45

50

55

b6c

03

831,202

leaser 17 is an arm 56, (see Fig. 3,) which en-
gages a projection 57 on the detent 51, so
that the spring 19, acting through the arm
56 upoii the projection 57, tends to move the
detent 51 toward the lefi and out of the path
of the projection 15. The movement of the
arm 24 or of the lever 28 tilts the releaser 17
and moves the arm 56 toward the righi,
whereupon the spring 53-tilts the upper end
of detent 51 toward the right, and as long as
this position of the parts is maintained by
continued pressure upon the thumb-piece 28
or by mainiained pressure in the pump the
shutter is held open; but as soon as the lever
is released or the pump-pressure is removed
the projection 15 is released from the stop 55
by the pressure of the arm 56 against the pro-
jection 57, so that the master-lever may con-
tinue its upward movement, releasing the
shutter-arm and permitting the shutter to
close. For this position it is necessary that
the indicator 47 should point to the letter
“B,” in which case the pin 49 rests in a slot
58 1n the detent 52, as shown in Fig. 10, and
holds ithe detent 52 out of operation, permit-
ting the detent 51 to act alone.

The time-detent: 52 is employed for time
exposures and has a stop 59 at its upper end
adapted to be set in the path of the projec-
tion 15 of the master-lever, and this detent
has an L-shaped slot in it for the pin 49. If
the pin is in the lower vertical part of said
slot, 1t holds the detent 52 out of operation;
but if it is in the upper transverse portion of
the slot the detent 52 is free to aci. For
time exposures only the pin 49 is in the upper
part of the slot, and the action of the device is
as follows: The master-lever is set as usual,
so that its projection 15 is caught under the
po.nt 16 of the releaser 17. Then thereleaser
is turned, releasing the projection 15, which
thereupon rises and is caught by the stop 55
on the detent 51.. On releasing the lever 28
or the pump 27 the detent 51 may move to-
ward the left, pushed by the arm 56, and
thereupon the projection 15 slips off the stop
55 and under the stop 59 on the detent 52.
If the lever is operated rapidly, the projec-
tion 15 Is caught directly by the stop 59.
On again operating the pump or the lever 28
the releaser 17 is moved toward the left, and
a portion of said lever presses against a pro-
jection 60 on the detent 52, moving it toward
the left and releasing the projection 15 of the
master-lever from the stop 59 on the other
detent.

TFor instantaneous exposures the indicator
47 is pointed to ‘I, whereby the pin 49 is
brought into the lowest part of the slot 58,
thus holding the detent 52 out of operation,
and also presses against the end of a beveled
arm 61 on the detent 51, which presses this
detent out of operation, and thus leaves the
projection 15 free to move upward without
restraint from the detents, but retarded by

8

the dash-pot, according to the setting of the -

indicator 45.

What I claim is—

1. In a photographic-shutter device, a
case, a single sliding shutter, a shutter-lever
pivoted to the case and to said shutter and
having a beveled portion, a spring for actuat-
ing said shutter-lever, a master-lever having
a laterally-movable beveled portion adapted
to coact with the beveled portion of said shut-
ter-lever, means in the case for guiding said
shutter, and means for operating the master-
lever. ’

2. Inaphotographic-shutter device, a case
having a guide-slot, a single sliding shutter.
having a projection running in said slot, a
shutter-lever pivoted to the case and to the
shutter and having a beveled portion, a
spring for actuating said shutter-lever, a
master-lever having a laterally-movable bev-
eled portion adapted to codperate with the
beveled portion of the shutter-lever, and
means for operating the master-lever.

3. Inaphotographic-shutter device, a case
having a guide-slot 9, a single sliding shutter
7 having the pin 8 running in said slot, the
shutter-lever 4 pivoted to the case and to the
shutter 7 and having the beveled pin 72, the
spring 5 for actuating said shutter-lever, the
master-lever 11 having the beveled spring
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end 14 adapted to codperate with the bev-

eled pin 7%, and means for operating the
master-lever. :

4. In a photographic-shutter device, a
case, a single sliding shutter, a shutter-lever
pivoted to the case and to said shutter and
having a beveled portion, a spring for actuat-
ing said shutter-lever, a master-lever having
a laterally-movable beveled portion adapted
to coact with the beveled portion of said shut-
ter-lever, means in the case for guiding said
shutter, a setting device for the master-lever,
and a releasing device therefor.

5. Inaphotographic-shutter device, a case
having a guide-slot, a single sliding shutter
having a projection running in said slot, a
shutter-lever pivoted to the case and to the
shutter and having a beveled portion, a
spring for actuating said shutter-lever, a
master-lever having a laterally-movable bev-
eled portion adapted to codperate with the
beveled portion of the shutter-lever, a setting
device for the master-lever, and a releasing
device therefor.

6. Inaphotographic-shutter device, a case
having a guide-slot 9, a single sliding shutter
7 having the pin 8 running in said slot, the
shutter-lever 4 pivoted to the case and to the
shutter 7 and having the beveled pin 72, the
spring 5 for actuating said shutter-lever, the
master-lever 11 having the beveled spring
end 14 adapted to codperate with the beveled .
pin 7%, a setting device for the master-lever,
and a releasing device therefor.

7. In a photographic-shutter device, a
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rcase, 8 single-sliding-shutter, a:shutter-lever

pivoted to the case and to said shutter and |

having a beveled portion, a spring for actuat-
ing said-shutter-lever, a master-lever having
5 ‘g laterally-movable beveled portion adapted
“tocoact with the beveled portion of said shut-
ter-lever, means in the:case for guiding said
'shutter; means for setting the master-lever, a
~catch for-holding it, and means for releasing
ro 'the catch.
" 8, :Inaphotographic-shutter device, a case
-~having-a guidesslot, a single sliding shutter
having a projection running in said slot, a
-shutter-lever pivoted to the case and to the
15 -shutter -and having a beveled portion, a
-spring “for -actuating said shutter-lever, a
-master-leverhaving a laterally-movable bev-
- eledportion.adapted to codperate with the
beveled:portion of the shutter-lever, means

2o for setting the master-lever, a catch for hold-

“ing it,-and means for releasing the catch.

9. 1In a photographic-shutter device, a case
having:a-guide-slot 9, a single sliding shutter
7-having the pin 8 running in-said slot, the

25 shutter-lever 4 pivoted to the ¢ase and to the
shutter 7 and having:the beveled pin 7%, the
spring ‘5 for actuating said shutter-lever, the

.master-lever 11 having ‘the beveled spring
-end 14 adapted to codperate with the bev-
30 eled'pin 7%, means for setting the master-le-
-ver, aicatch for holding it, and means for re-
"leasing the catch. :
10. In a photographic-shutter ‘device, a
shutter, a master member, a time-detent and

35 & bulb-detent, independently movable, for
‘the master member, a releaser for operating
the master member and the time-detent suc-
cessively when the releaser is moved in one
-direction and for-operating the bulb-detent

40 when the releaser is moved in the other direc-

“tiomn. ’

11. In a photographic-shutter device, -a
shutter, a master member, - two independ-
ently-movable detents for the master mem-

45 ber, a releaser for the master member and for
each detent, and an indicator device adapted
to .engage each detent and to move one or
both out of operation.

12. In a photographic-shutter device, a

so shutter, a master member, two independ-

ently-movable detents for the master mem-
“ber-one detent-having a slot and the other
detent having an arm, a releaser for the mas-
ter member and for each detent, and an indi-

55- cator device having a part adapted to move
-one detent out of operation by engaging the
slot-and the other by pressure against said

~arm. ‘

13. In a photographic-shutter device, a

-~ 6 .shutter, a master member, two detents for

the master member, and a releaser having an

. ~arm to engage and release the master mem-

‘ber-and an arm to engage and release one de-
tent and an-arm to engage and release the

65 other detent,

881,202

14.- In ‘a photographic-shutter device, -4

‘shutter, .a master member for causing the

operning-and-closing of the shutter, a releaser
therefor, a retarder therefor, an indicator de-
vicefor controlling the retarder, detent mech-
anism for the master member, and an indica-
tor device for controlling the detent mechan-
ism. :
15.-In ‘a photographic-shutter device, a
shutter, a master member for causing the
opening and closing of the shutter, a retarder,
an indicator device for controlling the re-
tarder, two detents for the master member,
anindicator device for controlling one or both
detents, and a releaser adapted -to engage
and to release the master member and both

“detents. _
16. In a photographic-shutter device, a

single shutter, means for causing the shutter

‘to open,and a retarder codperating with said

means and adapted to decrease in effect
while -the shutter is. opening, whereby the
shutter increases in speed as it opens.

17. In a photographic-shutter device, a
shutter, means for causing the shutter to
open and shut, a retarder co6perating with

sald means and adapted to decrease in effect

while-the -shutter is opening, and means for
varying the length. of action of said retarder.

18. In a photographic-shutter device, a
shutter, means for causing the shutter to
open and shut, a dash-pot retarder codperat-
ing with said mreans and adapted to decrease
in effect while the shutter is opening, where-
by the snutter increases in speed as it opens.

19. In a photographic-shutter device, a
shutter, means for causing the shutter to
open and shut, and a dash-pot retarder co-

-operating -‘with said means and adapted to

decrease in effect while the shutter is opening,
and means for varying the length of move-

-ment of the dash-pot.

20. In a photographic-shutter device, a
shutter, means for causing the shutter to
open and shtt, and a retarder consisting of a
cylinder, a plunger in saideylinder and an
automatically-changing air-passage between
the plunger and- the cylinder for progress-

‘ively reducing the resistance: of the dash-pot

to movercent as the plunger moves relatively
outward from the cylinder to open the shutter.

21. In -a-photegraphic-shutter device, a
shutter, means for -causing the shutter to

-open and shut, a retarder consisting of a cyl-

inder, a plunger in said cylinder and an auto-
matically-changing air-passage between the
plunger and the cylinder for progressively
reducing the resistance of the dash-pot to
movement as the plunger moves relatively
outward from the cylinder to. open the shut-
ter, and means for varying the length of the
relative movement of the cylinder and plun-

-ger.

22. In' a photographic - shutter device,

means. for causing the shutter to.open and:

70

75

8o

85

[1e4

95

100

105

110

115

120

125

30,



1o

15V

20

25

€31,202

Shut and a retarder consisting of a cylinder,

lunver fitting loosely in said cylinder and
af apted to project therefrom and connec-
tions for moving the plunger relatively out-
ward with refevence to the cylinder and rela-
tively to said means for opening the shutter,
whereby the shutter increases in speed as it
opens.

23. In a photographic - shutter device,
means for causing the shutter to open and
shut, a retarder cons1st1n'r of a cylinder, a
p]11n~el fitting loosely in Said cylinder and

adapted to pm}ect therefrom and connec- |

ticns for moving the plunger relatively out-
ward with reference to the cyhnder and rela-
tively to said means for opening the shutter,
whereby the shutter increases in speed as it
opens, and means for varying the length of
stroke of the plunger.

24. In a photo'rmphlc-shutter device, a
shutter, operating means for actuating the
shutter a retarder-lever connected with said
means, ‘and a retarder adapted to decrease in
effect as the shutter opens, and an adjustable
connection between said retarder—]ever and
said operating means.

i

S

25. In a photographic-shutter device, a
single sliding shutter, operating means for
actuatlncr the shutter comprising a pivoted
master-lever having a radial slot, a pivoted
retarder-lever havmtr a radial s]ot a retarder
connected with said Tever and adapted to de-
crease in effect as the shutter opens, a piv-
oted arm, a lever pivoted to said arm and a
pin runmng in said two slots, and an indica-
tor dévice for moving said arm to changethe
position of the pin in said slots.

26. In a photographic-shutter device, a
casing, a shutter, a spring for closing 1t a

master member, a | time-detent and a bulb-de-
tent for said master member, a spring-oper-
ated releaser having three arnﬂs one to en-
gage the nlaster-lever one to engage the

time- detent, and one to engage the bulb de-.

tent, a lever extending thr0u<rh the casing for
Settmo the master member, and a lever ex-
tendmo through the casing for actuating the

ANDREW WOLLENSAK.
‘Witnesses:
CrareNcE W. CARROLL,
D. GurNEE.
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