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To bl whom 4 may concern:
Be it known that I, ANprew WOLLENSAK,
a citizen of the United States, and a resident
of Rochester, in the county of Monroe and
5 State of New York, have invented certain
new and useful Improvements in Photo-
graphic Shutters, of which the following is a

specification.

This  invention relates to photographic
shutters, and in certain aspects to shutters of
the automatic type adapted to make instan-
taneous exposures of different lengths, be-
sides bulb exposures and time expogures,
and to other Improvements, as will appear.

In the drawings, Figure 1 is a front eleva-
tion of a device embodylno this invention.
Iig. 2 is a rear elevation of the same device,
showing means of attachment thereof to the
front of photographic lens. Fig. 3 is a
front elevation of the shutter, various parts
being removed to show the shutter-arm and
means for guiding the shutter in its path.
Fig. 4is a front elevation of a portion of the
shutter mechanism, the detents, the retard-
ing- mechanism, and the setting mechanism
being removed with portions of the casing.
Fig. 51s a view of parts of the device,showing
the same set for the shortest instantanecus
exposure. Iig. 6 is a view of the same parts,
showing them set for the slowest instantane-
ousexposure. Iig.71s aviewof themechan-
ism, portions of the casing and other parts

" being removed and showing all the paris in
the normal position of rest. Fig. 8is a verti-
cal section on the line § 8 of Fms 1 and 2.
Fig. 9 is a view of parts of the operating
mcchambm showing them in their positions

“while the shutter is open during a time ex-
posure. Iig. 10 is a view of the same parts
in their posmons when, after a time expo-
sure, the shutter is bedinnind to close. ¥ig.
11 is a view of the same parts while the shut-
ter is open during a bulb exposure; and Fig.
12 is a view of the parts employed in instan-
taneous exposures, including the retarding
mechanism, the other parts being removed.

The apparatus is contained in a case 1,
having in it two plates 2 and 3, Fig. 8, perfo-
rated for the passage of hohn throu(rh the
lens. In the present form of device the sup-
plementary plate 3% (see Figs. 3 and 8,) is
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fastened to the plate 3 and has an opening
opposite which the shutter moves. On the
rear side of the plate or partition 2 is pivoted
the shutter-lever 4, (see Fig. 3,) having a
motor-spring 5, in "the present case coiled
around the pwot of the lever and pressing
at one end against a stationary abutment,

| such as a portion of the case, and at the

other end against a lug or pin 6 upon the
lever. The spring 5 actuates the shutter
lever or arm 4 to close the shutter from the
position shown in dotted lines in Fig. 3, to
the position shown in full linesin said figure.
The shutter-lever is pivoted at 7 to the shut-
ter-leaf 8, and the shutter has a pin or pro-
jection 9 situated at some distance from the
pivot 7, and which runs in a guide or groove
10 in some part of the shutter or its casing,
such as the plate or partition 3*. The shut-
ter moves upward and downward, as shown
in Fig. 3, and between the plates 2 and 3¢,
On the front of the plate 3 is pivoted at 11
the spring-operated master-lever 12, having
an actuating-spring 13, in the present instance
coiled around the pivot 11 and having one
end pressing against a stationary portlon of
the shutter-casing and the other end pressing
against a pin or pro;ectlon 14 on the master-
lever. At the opposite side of the case the

‘master-lever carries a detent-pin 15 and a

spring end 16, adapted to slip over the bev-
eled top of the pin 6 and by a terminal pro-
jection 17 to engage under said pin, as shown
in dotted lines in¥ig. 3. A second spring 18,
fastened to thecasing and to the master-lever,
supplements the spring 13. The master-le-

-ver in its upper or normal position of rest is

stopped in correct position by a stationary
pin 19. The master-lever also bears a lug or
projection 20 for a purpose to be explained
below and an arm 21 much shorter than the
master-lever. The master-lever spring 13 is
stronger than the shutter-spring 5.

The arm 21 of the master-lever is always in
contact with one arm of the trip-lever 22,
which lever is pivoted to the case between its
ends at 23 and is provided with an arm 24,
adapted to make contact with a projection 25
In the casing to stop the trip-lever in its exact
normal position of rest. The trip-lever has
also an arm having a beveled end 26 for en-
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gagement with one arm 272 of the operating-
lever 27. This arm of the operating-lever
when moved toward the left in Fig. 4 is
adapted to slide over the said beveled end 26,
so that when the said arm of the operating-
lever moves toward the right it will carry
with it the trip-lever.
upon the operating-lever 27, tends to move
its above-mentioned end toward the left in
Fig. 4 and to depress its other end 29, actu-
ated by a pneumatic releaser, which in the
present case is a pump 30, fastened to the cas-
ing and having a piston 31 for engaging and
raising the end 29 of the operating-lever.

A retarder is provided for retarding the ac-
tion of the master-lever-spring 13 in order
to produce instantaneous exposures of differ-
ent lengths. Thisin the present instanceis a
dash-pot device 32, having a plunger 33 fit-
ting the body 32 of the dash-pot rather
loosely, so that when the plunger 33 is raised
air is drawn into the empty space produced
by such raising. = The plunger 33 has a rather
long bearing-surface in the interior of the
body 32 and protrudes from the top of said
body as it is raised, and consequently as the
plunger rises the constricted space between
the plunger and its body for the passage of

" . air Into the interior is gradually decreased,
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whereby under the impulse of a uniform force

~ as the plunger rises its speed will increase,
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and consequently the speed of the shutter in
opening will increase with the plunger. Con-
nected to said plunger is a retarder-lever 34,
pivoted to the case at 35 and having in it a
slot 36, which has at one end an enlargement
37. The retarder-lever 36 is actuated in one
direction by aspring 372, which tends toforce
the plunger 33 downward. Adjacent to and
in the present case lying under the retarder-
lever 34 is the comtrolling-lever 38, pivoted
to the case at 39 and provided with a spring
40, tending to move the lever around its pivot
in the opposite direction to the movement of
the retar.ger—lever 34 around its pivot. The
said controlling-lever has an arm 41, which
normally registers with the lower edge of the
slot 36, and the said controlling-lever has an-
other arm 42, having a spring end adapted
when moving upward to slip over the lug or
projection 20 on the master-lever and when
moving downward to engage said lug or pro-
jection and to depress the master-lever; but
when a particular position of these parts is
reached the end of the said arm 42 slips off
the lug or projection 20 and permits the mas-
ter-lever to rise to its normal position under
the action of its spring 13. Within the casingis
a pivot 43 for the regulating-arm 44, having a
slot 45 and pivoted to a link. 46, which bears
on its free end a pin 47, resting in the slot 36
and against the upper edge of the arm 41.
In the slot 45 is a pin 48 of an index-lever 49,
pivoted on the front face of the case and pro-

A spring 28, acting -
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vided with a pointer 50, adapted to indicates6s

various values on a scale on said case. In
the present instance the values of said scale
indicate a difference in speed of the shutter
for instantaneous exposures of from one one-
hundredth of a second to one second.

It will be seen that as theindex-lever moves
around its pivot 51 the pin 48 will be moved
in the slot 45 and the regulating-arm 44 will
be swung from the position shown in Fig. 5 to
that shown in Fig. 6, or vice versa. When
the pin is in the position shown in Fig. 5, the
pointer 50 will register with that indication
upon the scale indicating the shortest instan-
taneous exposure, which in the present in-
stance is one one-hundredth of a second, and
the pin 47 will be moved to the extreme right-
hand end of the slot 36 and into the enlarge-
ment 37. This will produce the shortest in-
stantaneous exposure of which the device 1s
capable. When the index-lever 49 points to
that portion of the scale indicating one sec-
ond, the pin 48 and the parts will take the po-
sitions shown in Fig. 6, with the pin 47 in the

extreme left-hand end of the slot 36, and the.

device will produce the slowest instantaneous
exposure of which it is'capable. '
For time and bulb exposures means are
provided for holding and releasing the mas-
ter-lever 12 and the operating-lever 27 in
suitable positions. For the bulb exposures
a bulb-detent 52, Figs. 10 and 11, is provided,
having a hooked end 53, adapted to engage
the detent-pin 15 on the master-lever when
the master-lever has risen to a point just
short of a position in which the parts are re-
leased, so that the shutter may close under
the influence of its spring 5. ~The bulb-de-
tent also has a tail 54 of such shape that a pin
or projection 55 upon the operating-lever 27
will during the descent of the operating-lever
engage the said tail-and turn the bulb-detent
around its pivot under the action of the
spring 28 and release the detent-pin 15 from
the hook 53. The said bulb-detent is actu-
ated by a spring 56, coiled around its pivot 57
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{or throwing the hooked end 53 into position .

to engage the detent-pin 15 on the master-

lever. The pin 55 on the operating-lever 27,

acting on the tail 54, turns the bulb-detent.

against.the tension of the spring 56.

Upon the same pivot 57 with the bulb-de-
tent is the time detent 58, actuated by a
spring 59, so as to throw a hooked end 60 of
said time detent into the path of the detent-
pin 15 on the master-lever 12. The hooked
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ends 60 of the time detent and 53 of the bulb- °

detent overlap each other. On the opposite
side of the pivot of the time detent isa hooked
end 61, adapted to move into the path of the
pin 55 on the operating-lever 27, which stops
the operating-lever in the position shown 1n
Fig. 9, so that the spring end of the operat-
ing-lever does not in its return movement
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pass the beveled end 26 of the trip-lever. In
this position of the parts the shutter is heid
open, because the operating -lever 12 is
checked by the engagement ‘of the hooled
end 60 of the time detent just before the
hooked end 17 of the operating-lever slips off
the pin 6 on the shutter-lever 4. The shut-
ter is therefore held open, as shown in Fig. 9.
Upon the same arm of the time detent with
the stop or hook 61 for the operating-lever is
a face 62, which when the time detent is hold-
ing the detent-pin 15 on the master-lever is
adapted to engage and be tilted by the pin
55 on the operating-lever and to release the
detent 15 from the time detent, so that the
master-lever is released, and thus releases the
shutter-lever and allows the shutter to close.
The time detent has a portion 63 adapted to
be engaged by a pin 64, extending through
the case from an indicator-arm 65 plvoted
at 66 and pointing to a scale upon the out-
side of the case consisting of the three letters

“L7 B, and “T7 Movement of the pin 64
around its center by means of the indicator-
arm may press upon the portion 63 of the
time detent and set it in position, as shown
in Fig. 11, so that said time detent is moved
to remain out of the path of the pins 15 and
55, which leaves the bulb-detent 52 free to
operate. Under these circumstances the de-
vice 1s set for bulb action. This position is
the intermediate position, which occurs when
the indicator points to the middle letter “B”’
On tipping the indicator-arm to
the point marked ““I'” the time detent engages
a projection 67 on the bulb-detent and forces
the latter out of the path of movement of
either of the pins 15 and 55, so that both de-
tents are moved out of action and the shutter
is set for instantaneous exposures.

When the indicator is set to ‘T, the pin 64
does not press against or actuate cither of the
detents and both are free to operate to check
the oper atmh and maste]‘ levers.

The operation of the devicc for instantane-
ous exposures is as follows: On actuating the
oper‘mtmcr-lever 27 from the position shown
in Fig. 7, so that it vises, for instance, to the
p081t10n shown in Fig. 11J the spring end of
the operating-lever being in engagement with
the beveled end 26 of the trip-lever, immedi-
ately tilts said trip-lever agninst the action of
the operating-iever spring 28, and this move-
ment tilts the master-lever downward : against
the action of its spring 13,(and nmunst the
action of the spring 18 when thisis emiployed.)
In this downward movement the laterall
movable hooked end 17 of the master-lever
passes the beveled end of the pin 6 until the
sard hooked end engages under the said pin.
Just before the end 29 of the operating-lever
reaches its extreme upper position the spring
end 272 of the operating-lever automaticaily
slips off the hooked end 26 of the trip-lever,

8

(in a manner well known in this art from my
Patent No. 691,689,) whereby the stronger
spring 13 of the master-lever lifts the shut-
ter-lever 4 against the action of its spring 5
until, just betore the master-lever reaches 1ts
extreme upper position, the hooked end 17 of
the master-iever siips off the pin 6 and allows
the shutter to close under the influence of its
spring 5. When the master-lever reached its
lower position just before engaging the shut-
ter-lever 4, as just deqcubed the luo 20, en-

gaged under the end of the arm 42 of the con-
tro ﬂim—lev er, and as the shutter-lever rose,
the controll iing-lever was tilted theveby, and
its arm 41 bemg in engagement with the pin
47,through that pin tilted the retarder-lever
34, so as to raise the plunger 33 with the
omdual]y increasing speed above described.
Since the shutter moves vertically and has a
horizontal lower edge, the lower portion of
the exposure-opening is uncovered slowly,
and the upper portion of the exposure-open-
ing is uncovered more rapidly, so that there
will be a slower and longer exposure for the
foreground of the picture and a shorter ex-
posure for the sky. This is desirable because
of the stronger light of the sky. After this
movement of the shutter it is returned and
closed by the shutter-spring 5 after different
periods of time from the beginning of the
opening movement of the shut‘cel in accord-
ance with the setting of the indicator 49.
When the pin 47 is in “the outer extr emity of
the slot 36, it is near to the pivotal point of
the controlling-lever 38, and consequently as
said contr olhncr—level is tilted by the master-
lever 12 the movement of the retarder-lever
will be correspondingly small and, in fact,
will be nothing, because the pin liesin the en-
larged end 37 of said slot and may move there-
in without actuating the retarder-lever, not-
withstanding the throw of the 0')ntloﬂmrf—‘e—
ver 38. Wlen the pin 47 is in the other “end
of the slot 36 nexr the pivot 35 of the retarder-
lever and at the most distant point on the
arm 41 of the controliing-iever from ifs pivot
39, it is ciear that when the operating-lever
tilts the controlling-lever the pin 47 will re-
ceive its maximum movement and the re-
tarder-lever 34 will be raised to its highest
point, so that as the length of the exposure
increases the stroke of the plunger 33 in-
creases in length, and the return stroke will
requive periods of time of different lengths,
according to the amount of air to be expelled
from the retarder-casing 32.

The above acticns cccur when the indicator
65 is turned to point to ““ 177 on the scale and
the indicator 39 is turned to one of the grada-
tions of its scale. In all speeds the increas-
ing opening movement cf the shutter cecurs,
centrolled by the retarder, and the dosmcr
occurs at a constant speed.

For bulb exposures the indicator 65 is set
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to point to “ B’ on theé scale, and if the shut-
ter is to open with increasing speed the indi-
cator 49 is set to any point of its scale, ex-
cept that indicating the mcst rapid acticn.
By this setting of the indicatcr 65 the time
detent 58 1s rendered ingperative, and on ac-
tuating the cperating-lever 27 the cperating-
lever tilts until its spring end 272 slips c¢ff the
hocked end 26 of the trip-lever and releases
the trip-lever and the master-lever, so that
the master-lever rises, carrying with it and
opening the shutter until the detent 15 is
stopped by the hooked end 53 ¢f the bulb-de-
tent, which hclds the shutter open. Upen
removing lifting pressure from the cperating-
lever the said lever returns under the action
of its spring 28, and the pin 55 on the oper-
ating-lever, acting cn the tail 54 of the bulb-
detent, tilts the bulb-detent and releases the
detent-pin 15, which permits the master-le-

cleses. It is cbvicus that when a bulb or
other means for pressing the operating-lever
is used the shutter will remain cpen as leng
as pressure is meaintained and will clese as
soen as pressure is relieved.

For time exposures the indicater 65 is
set to point to ‘T, which remcves the pin
64 from acticn upen either cf the detent-le-
vers. On raising the cperating-lever until
the trip-lever is released the detent-pin 15 is
engaged by the hecked end cf the brlb-de-
tent and the shutter is held open. The op-
erating-lever, however, returns under the ac-
tion of its spring 28 until by acticn ¢f the pin
55 on the tail 54 ¢f the buvlb-detent the
hceoked end of said detent is remcved frem
engagement with the pin 15 and the pin 55,
and then the cperating-lever is held by the
hooked end 61 cf the time detent in the po-
sition shewn in Fig. 9, whereby the spring
end 27* of the cperating-lever is prevented
from passing and reéngaging the hocked end
26 cf the trip-lever, so that there is ne action
upen the operating-lever fcr meving it cnto
its highest pesiticn; but upcen actuating a
seccnd time the operating-lever the pin 55
engages the face 62, as shewn in Fig. 10, tilts
the time detent, and releases the pin 15, al-
lowing the master-lever 12 to meve to its
highest pcsiticn to release the shutter-lever
and permit the shutter to clase.

It will be ncted from Fig. 9 that when the
pin 55 descends toward the hock 61 after the
trip-lever is reledsed it tilts the tail 54 of the
bulb-detent, and thereby remgoves the hocked
end 53 from the pin 15, and coensequently
while the pin 55 is held by the hocked end 61
of the time detent the bulb-detent is held
cut of cperation.  The hock of the bulb-de-
tent is slightly closer to the commen pivet
than the heck of the time detent, and ccnse-
quently when the bulb-detent is remeved
from engagement with the pin 15 the pin rises

831,256

very slightly in order to engage the hook 60
of the tume detent, and the end of the hook
cf the bulb-detent stops against the side of
the pin, as shown in Figs. 9 and 10, thus pre-
venting the bulb-detent from reéngaging the
pin upon the second actuation of the operat-
mg-lever.

The proper position of a shutter of the
character above specified, particularly where
different exposures are provided for the sky
and foreground, is in front of the lens, and
for this purpose a mechanism is provided for

- attaching the above shutter to the front end

of the lens-mount. For this purpose two
curved tubes 68, each comprising nearly one-
half a circle and ccntaining a compressible
packing-strip 69, preferably of india-rubber,
are employed. The packing-strip may be
split. for easier expansicn and contraction.
In the form of the device herein shown the
tubes 68 have flanges 70, which are held
against the back plate 3 of the shutter-casing
by suitable fastenings, permitting the separa-
tion and bringing together of the parts of the
tube. In the present instance the flange 70
is split, as at 71, preferably on a radial line,
and a broad-headed screw 72 passes through
the edges of the flanges at the split to hold
the flanges at this peint against the casing.
The tube 68 is also partly split, as at 73, so
that a small connecting unsplit portion 74
remains to hinge the parts together. Dia-~
metrically opposite to the split 73 the tube
68 and  flanges 70 are split completely
through, preferably on a radial line 75. At
points substantially each one hundred and
twenty degrees from the screw 72 are slots 76
in the flanges 70, and broad-headed screws
77 pass threugh the slots into the back plate
3. These slots are cut on a radius drawn
frem the hinge or connecting neck 74, above
described, so that when the two clamping
members, each consisting of the flange 70
and its portien of the tube 68, are spread
apart from their divisicn-line 75 the slots 76
will guide their movement correctly. Adja-
cent to the dividing-line 75 and on each
flange 70 is a pin or projection 78, adapted

te engage in a notch 79 in a lever 80, pivoted

at 81 to the casing and actuated in manner to
clese the division 75 by a spring 82, connect-
ed to the lever and to the casing. In order
to compel equal opposite actions of the levers
80, they are suitably connected together, so
as to move similarly around their pivots.
The method herein shown cf causing this
similar movement is a tooth 83 on one lever
and an indentation 84 on the other lever fit-
ting said tocth. As the free ends 85 of said
levers are squeezed together from the posi-

tion shown in full lnes in Fig. 2 to that

shown in dotted lines in said figure the springs
82 are put under tension and through the
pins 78 the flanges and segments of the tube
68 are separated from their dividing-line 75,
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80 as to enlarge the opening in the tubein or-
der to permit the tube to be set upon the
outer end of a lens-mount. The packing-
strip 69 makes a light-ticht joint. On re-
leasing the levers the springs 82 will cause
the tube-segments to come together and to
clamp the shutter upon the Iens-mount.

This clamping device is the subject of
United States Letters Patent No. 819,110,
dated May 1, 1906.

What 1 claim is—

1. In a photographic-shuiter device, a
shutter, actuating means for actuating the
shutter in one direction, a beveled part mov-
ing with the shutter, a master-lever having a
part adapted to engage and to slip off the
said beveled part, a master-lever spring adapi-
ed to move said actuating means for actuat-
ing the master-lever to move the shutter in
the other direction, a trip-lever engaging said
master-lever, and an operating-lever for en-
gaging said trip-lever 1 one direction and
adapted toslip off said trip-lever at the end of
the stroke of the operating-lever and topass
said trip-lever in the regurn movement of the
operating-lever, and spring means for auto-
matically causing said return movement.

2. In a photographic - shutter device, a
shutter, actuating means for actuating the
shutter in one direction, a beveled part mov-
ing with the shutter, a master-lever having a
part adapted to engage and to slip off the said
beveled part, a master-lever spring adapted
to move said actuating means for actuating
the master-lever to move the shuiter in the
other direction, a trip-lever engaging said
master-lever, an operating-lever for engaging
said trip-lever in one direction and adapted to
ship off said trip-lever at the end of the stroke
of the operating-lever and to pass said trip-
lever in the return movement of the operat-
ing-lever, spring means for automatically
causing said refurn movement, a pneumatic
retarder mechanism embodying a retarder-
lever, a controlling-lever adapted to be actu-
ated by the master-lever and having a slip-ofl
connection therewith, and a conunection be-
tween the controlling-lever and said retarder-
lever.

3. In a photographic - shutter device, a
shutter, actuating measns for actuating the
shutter in one direction, a beveled part mov-
ing with the shutter, a master-lever having a
part adapted to engage and to slip off the
said beveled part, a mastes-lever spring
adapted to move said actuating means for
actuating the master-lever to move the shut-
ter in the other direction, a trip-lever engag-
ing said master-lever, an operating-lever for
engaging said trip-lever in one direction and
adapted to slip off said trip-lever at the end
of the stroke of the operating-lever and te
pass said trip-lever in the return movement
of the operating-lever, spring means for auto-
matically causing said return movement, a

preumatic retarder mechanism embodying a
retarder-lever, a controlling-lever adapted to
be actuated by the master-lever and having a
slip-off connection therewith, and a variable
connection between the controlling-lever and
said retarder-lever.

4. In a photographic-shuiter device, a
shutter, a shutter-lever pivoted to the case
and tosaid shutter and having a beveled part,
a spring for actuating said shutter-lever, a
master-lever having a laterally-movable part
adapted to engage and to slip off the said
beveled part of said shutter-lever, a master-
lever spring stronger than said shutter-lever
spring for actuating the master-lever to open
the shutter, a trip-lever engaging said mas-
ter-lever, and an operating-lever for engaging
said trip-lever in one direction and adapted
to slip off said {rip-lever at the end of the
stroke of the operating-lever.

5. In a photographic-shutter device, a
shutter, a shutter-lever pivoted to the case
and to said shutter and having a beveled

_part, a spring for actuating said shutter-le-

ver, a master-lever having a laterally-mov-
able part adapted to engage and to slip off
the said beveled part of said shutter-lever, a
master-lever spring stronger than said shut-
ter-lever spring for actuating the master-le-
ver to open the shutter, a trip-lever engaging
said master-lever, an operating-lever for en-
gaging said trip-lever 1n one direction and
adapted to slip off said trip-lever at the end
of the stroke of the operating-lever, a re-
tarder mechanism embodying a retarder-le-
ver, a controlling-lever adapted to be actu-
ated by the master-lever and having a slip-off
connection therewith, and a connection be-
tween the controlling-lever and said retarder-
lever. :

6. In a photographic-shutter device, a
shutter, a shutter-lever pivoted to the case
and to said shutter and having a beveled
part, a spring for actuating said shutter-le-
ver, a master-lever having a laterally-mov-
able part adapted to engage and to slip off
the said beveled part of said shutter-lever, a
master-lever spring stronger than said shut-
ter-lever spring for actuating the master-le-
ver to open the shutter, a trip-lever engaging
said master-lever, an operating-lever for en-
gaging said trip-lever i one direction and
adapted to slip off said trip-lever at the end
of the stroke of the operating-lever, a re-
tarder mechanism embodying a retarder-le-
ver, a controlling-lever adapted to be actu-
ated by the master-lever and having a slip-off
connection therewith, and a variable connec-
tion between the controlling-lever and said
retarder-lever.

7. In a photographic - shutter device, a
shutter, an actuator for the same in one di-
rection, a master-lever for moving the shut-
ter in the other direction and for releasing
the same, a retarder mechanism comprising a
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récarder-lever, a controlling-lever adapted to
be actuated by the master-lever and havin lg) a
slip-off connection therewith, and a variable
connection between the controlling-lever and
said retarder-lever.

8. In a photographic-shutter device, a

shutter, an actuator for the same in one direc-
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tion, a master-lever for moving the shutter in
the other- direction and for releasing the
same, a retarder mechanism comprising a re-
tarder-lever, a controlling-lever adapted to
be actuated by the master-lever and having a
slip-off connection therewith, and a change-
able fulerum connection between the con-
trolling-lever and the retarder-lever.

- 9. In a photographic-shutter device, a
shutter, an actuator for the same in one di-
rection, a master-lever for moving the shut-
ter in the other direction and for releasing
the same, a retarder mechanism comprising a
retarder-lever, a controlling-lever adapted to
be actuated by the master-lever and having
a slip-off connection therewith, a lever piv-

oted to the case, a link pivoted to the free

end of the lever, and a pin on the end of said
link adapted to constitute a shifting fulerum
common to the controlling-lever and to the
retarder-lever. '

10. In a photographic-shutter device, a
shutter, an actuator for the same in one di-
rection, a master-lever for moving the shut-
ter in the other direction and for releasing

the same, a retarder mechanism embodying |

a dash-pot, a retarder-lever controlling the
action of the dash-pot and having a slot
therein, a controlling-lever adapted to be ac-
tuated by the raster-lever and having a slip-
off connection therewith and an arm, the said
retarder-lever and the said controlling-lever
being pivoted at different points in the case,
and a variable fulerum movable in said slot
of the retarder-lever and along said arm of
the controlling-lever.

11. In a photographic-shutter device, a
shutter, an actuator for the samre in one di-
rection, a waster-lever for rwroving the shut-
ter in the other direction and for releasing the
same, a retarder mechanism embodying a
dash-pot, a retarder-lever controlling the ac-
tion of the dash-pot and having a slot there-
in, a controlling-lever adapted to be actuated
by the master-lever and having a slip-off con-
nection therewith and. an arm, the said re-
tarder-lever and the said controlling-lever
being pivoted at different points in the case,
a lever pivoted to the case, a link pivoted to
the free end of said lever, and a pin on the
end of said lever movable in said slct ard
along said arm to constitute. a shifting ful-
crum common to the controlling-lever and to
the retarder-lever. ‘

12. In a photographic-shutter device, a
shutter, a. shutter-lever pivoted to the case
and to said shutter and having a beveled por-

: tion, an actuator for actuating said shutter-
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‘lever in one direction, a master-lever having

a laterally-movable portion adapted to slip
over and to engage said beveled portion of
the shutter-lever, a master-lever spring
stronger than said shutter-lever actuator for
actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an operating-lever for engaging and moving
said trip-lever in one direction and adapted
to slip off said trip-lever at the end of the
stroke of the operating-lever and to pass the
trip-lever on its return stroke, means for au-
tomatically preducing the return stroke of
the operating-lever, and a bulb-detent adapt-
ed to check the master-lever before the end

of its stroke and to release the same on the

return movement of the operating-lever.
13. In a photographic-shutter device, a
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shutter, a shutter-lever pivoted to the case -

and to said shutter and having a beveled por-
tion, an actuator for actuating said shutter-
lever in one direction, a master-lever having
a laterally-movable-portion adapted to slip
over and to engage said beveled portion-of
the shutter-lever, a. master-lever spring
stronger than said shutter-lever actuator for
actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an.operating-lever for engaging and moving
said trip-lever in one direction and adapted
to slip off said trip-lever at the end of the
stroke of the operating-lever and to pass the
trip-lever on its return stroke, means for au-
tomatically producing the return stroke of
the operating-lever, and a time-detent adapt-
ed toengage and hold the master-lever before
the end of its stroke and to engage and hold
the operating-lever before the end of its re-
turn stroke and to release the master-lever
arid the operating-lever upon a second action
of the operating-lever. .

14. In a photographic-shutter device, a
shutter, a shutter-lever pivoted to the case
and to said shutter and having a beveled por-
tion, an actuator for actuating said shutter-
lever in one direction, a master-lever having
a Jaterally-mcovable portion adapted to slip
over and to engage said beveled portion of
the shutter-lever, a master-lever spring
stronger than said shutter-lever actuator for

actuating the master-lever to open the shut-

ter, a trip-lever engaging the master-lever, an
operating-lever for engaging and moving said
trip-lever in one direction and adapted to slip
off said trip-lever at the end of the stroke of
the operating-lever and to pass the trip-lever
on its return stroke, means for automatically
producicg the return stroke of the operating-
lever, a bulb-detent adapted to check the
master-lever before the end of its stroke and
to release the same on the complete return
movement of the operating-lever, and a time~
detent adapted to engage and hold the mas-~
ter-lever before the end of its stroke and to

engage and hold the operating-lever before-
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the end ¢f its return stroke and to release the
master-lever and the operating-lever upon a
second action of the operating-lever.

15. In a photographic-shutter device, a
shutter, a shutter-lever pivoted to the case
and to said shutter and having a beveled por-
tion, an actuator for actuating said shutter-
lever in one direction, a master-lever having
a laterally-mevable portion adapted to slip
over and to engage said beveled portion of
the shutter-lever, a masterlever spring
stronger than said shutter-lever actuator for
actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an gperating-lever for engaging and moving
said trip-lever in cne direction and adapted
to slip off said trip-lever at the end of the
stroke of the cperating-lever and te pass the
trip-lever on its return stroke, means for au-
tomatically producing the return stroke of
the coperating-lever, 2 bulb-detent adapted
to check the master-lever before the end of
its stroke and to release the same on the re-
turn mevement of the operating-lever, and
means for preventing the cperation of said
bulb-detent. '

16. In a photographic-shutter device, a
shutter, a shutter-lever piveted to the case
and to saild shutter and having a beveled por-
tion, an actuator for actuating said shutter-
lever in one direction, a master-lever having
a laterally-movable portion adapted to slip
over and to engage said beveled portion of
the shutter-lever, a master-lever spring
stronger than said shutter-lever actuator for
actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an operating-lever for engaging and moving
said trip-lever in one direction and adapted
to slip off said trip-lever at the end of the
stroke of the operating-lever and to pass the
trip-lever on its return stroke, means for au-
tomatically producing the return stroke of
the operating-lever, a time-detent adapted
to engage and hold the master-lever befere
the end of its stroke and to engage and hold
the operating-lever before the end of its re-
turn streke and to release the master-lever
and the cperating-lever upon a second ac-
tion of the operating-lever, and means for
preventing the operation of said time-detent.

17. In & photographic-shutter device, a
shutter, a shutter-lever piveted to the case
and to said shutter and having a beveled por-
tion, an actuator for actuating said shutter-
lever in cne direction, a master-lever having
a laterally-movable pertion adapted to slip
over and te engage said beveled portion of
the shutter-lever, a master-lever spring
stronger than said shutter-lever actuator for

7

actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an operating-lever for engaging and moving
said trip-lever in one direction and adapted
to slip off said trip-lever at the end of the

stroke of the operating-lever and to pass the .

trip-lever cn its return stroke, means for au-
tematically producing the return stroke of
the operating-lever, a bulb-detent adapted
to check the master-lever before the end ol
its stroke and to release the same on the com-
plete return movement of the operating-le-
ver, a time-detent adapted to engage and
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hold the master-lever before the end of its -

stroke and to engage and held the operating-
lever before the end of its return stroke and
to release the master-lever and the operating-
lever upen a secend action of the operating-
lever, and means for simultaneously prevent-
ing the operation of the time-detent and the
bulb-detent.

18. In a photographic-shutter device, a
shutter, a shutter-lever pivoted te the case
and to said shutter and having a beveled por-
tion, an actuater for actuating said shutter-
lever in one direction, a master-lever having
a laterally-movable portion adapted to slip
over and tc engage said beveleéD portien of
the shutter-lever, a master-lever spring
stronger than said shutter-lever actuator for
actuating the master-lever to open the shut-
ter, a trip-lever engaging the master-lever,
an operating-lever for engaging and moving
said trip-lever in one direction and adapted
to slip off sald trip-lever at the end of the
stroke of the operating-lever and to pass the
trip-lever on its return stroke, means for au-
tomatically preducing the return stroke of
the operating-lever, a bulb-detent adapted
to check the master-lever before the end of
its stroke and to release the same on the com-
plete return movement of the operating-le-
ver, a time-detent adapted to engage and
hold the master-lever before the end of its
stroke and to engage and hold the operating-
lever before the end of its return stroke and
to release the master-lever and the operat-
ing-lever upen a second action of the operat-
ing-lever, means for causing engagement be-
tween the time-detent and the bulb-detent
for actuating said bulb-detent by said time-
detent, and means for preventing the action
of the time-detent and for pressing said time-
detent against said bulb-detent for simulta-
nesusly preventing the action of both detents.

ANDREW WOLLENSAK.

Witnesses:

D. GUrNEE,
L. Trox.
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