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UNITED STATES
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To all whom it may concern:

Beitknownthatl, ANDREW WOLLENSAK,of
Rochester, in the county of Monroe and State
of New York, haveinvented a new and useful
Improvementin Photographic Shutters,which
improvementisfullyset forthin the following
specification and shown in the accompanying
drawings.

My 1nvent10n isa photographlc shutter for
general work, the main object of the inven-
tion being to produce such a device of simpler
and fewer parts than many heretofore in use
and a shutter that may be cheaply manufac-
tured and furnished to the userat a compara-
tively low price.

Theinvention ishereinafter fully described,
and more particularly pointed out in the
claims,

Referring to the drawings, Figure 1 is a
front view of the device, and Fig. 2 a rear
view.. Fig. 3 shows the interior of the dévice
viewed from the rear, the rear plate or cover
beingremoved, the variousparts beingin nor-
mal positions for instantaneous exposures.
Irig. 4 is a similar view showing the positions
of the parts at the instant preceding the ex-
posure for instantaneous work. Fig. 5 shows
the normal positions of the sway arms and le-
vers forbulb exposures. Fig. 6 shows the po-
sitions assumed by the parts of the device dur-
ing a bulb exposure. FKig. 7 shows the nor-
mal positions of parts for time exposures.
Fig. 8 shows the positions assumed by the
parts while a time exposure is in progress.
Fig. 9 shows the positionsof the interior parts
immediately after the termination of a time
exposure. Fig. 10 is a cross-section of the
actuating-lever, taken on the dotted line 10in

Fig. 7. Fig. 11 is a section of the exposure-
lever on the dotted line 11 in Fig. 4. Figs. 1

and 2 are drawn full size, Figs. 3 to 9, inclu-
sive, to a scale one and one-half size, and
Figs. 10 and 11 to larger scales.

Referring to the figures, A is a circular me-

tallic case of common form for inclosing the

interior parts of the shutter covered in front
by a plate BB, Fig. 1, and at the rear by a plate
C, Fig. 2, both being formed with central ex-
posure-openings, the latter plate having a
threaded flange a, of usunal form, to serew onto
the camera.

b, Figs. 6 and 8, is the central exposure-
opening through the shutter, adapted to be
closed by pivotal overlapping blades ¢ d, ad-
jacent to and parallel with the inner face of
the front plate B.

e is a pivotal actuating-lever for the inte-
rior parts, operated by an exterior thumb-le-
ver D, Fig. 1, held pivotally, at ¢, to the plate
B, in position to be operated by the plunger
of an air-pump E, of ecommon construction,
secured to the front plate B. The thumb-le-
ver D is provided with a pin f, Figs. 1, 3, and
6, extending through a slot ¢ in the plate B,
in position to engage the actuating-lever e
and turn it upon the axial stud %, into which
the pivot-screw ¢ of the thumb-lever D is
threaded. The lever D normally rests upon
the pump-plunger, as shown in Fig. 1, but
may be raised, as shown in Figs. 4 and 9, by
the thumb of the operator or by bulb-pressure
to tilt the actuating-lever e.

A master operating-lever F, Figs. 3
is provided within the case, pivoted upon a
stud m, rigid in the plate B. Aslenderspring
%, held upou the stud A, has two branches,
one engaging the lever e and the other en-
gaging the lever F in a rest n, which spring
tends to keep said levers in normal positions.
(Shown in Fig. 3.) The master-lever is
formed with four branches, two at either end,
each having an operating terminal, one, ¢,
meeting the wall of the case A, constituting
a stop for the lever. The branch o is bent
downward at its end, as shown in Fig. 10, in
position to be engaged by a projecting part
[ of the actuating-lever ¢, so when turned
downward by the thumb-lever, as stated, the
master-lever will be carried with it, as clearly
shown in Fig. 4.

The closing blades ¢ d are pivoted, respec-
tively, on studs p 7, rigid with the plate B,
being immediately conbrolled byan exposure-
lever s, a pin ¢, rigid in said lever, engaging
the blades between the pivot-bearings p 7.
The lever s, pivoted on a fixed stud wu, is
formed with a projection or tip v in position
to be engaged by the branch w of the master-
lever as the latter is turned by the spring %,
as above stated. The tip v is inelined or
slanted, as shown in Fig. 11, so that when
the branch w passes it by the action of the
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acluating-lever e the exposure-lever s will
not be moved, the branch w yielding later-
ally and merely gliding past the tip without
affecting anything; but when the arm or
branch w moves toward the left it will tilt
thelever s,asshown in Fig. 6, and soopen the
blades ¢ d to effect an exposure. Normally
the branch w of the master-lever stands to
the left of the tip v, (see Fig. 3;) but when
the master-lever is depressed by the lever e
the branch will pass to the right of the tip,
as shown in Fig. 4, without affecting the ex-
posure-lever s; but when the master-lever
returns to its normal position by the action
of the spring % the lever s will be turned, as
appears in Fig. 6, and causean instantaneous
opening and closing of the exposure-opening
D, the closing of the blades ¢ d being effected
by the action of a spring wx, actuating the
lever s.

The levers e and F are eccentrically piv-
oted;on acecount of which the bearing between
thewm shifts as they move together and finally
terminates, (see positions in Fig. 4,) the lat-
ter lever being released and returned to its
normal position by the spring k. This releas-
ing of the master-lever does not take place
until after the branch w passes to the right
of the tip v of thelevers, (see T'ig. 4,) so that
a return of the master-lever by the spring %
will serve to open the blades, as stated.
When the actuating-lever e is depressed by
the thumb-lever, the tension of the spring &
is materially increased both as to its pressure
against the actuating-lever and the master-
lever I, the spring being free to turn on the
stud h.  As the levers ¢ and T descend, the
pressure of the spring on the latter lever in-
creases, so that by the time it is released or
escapes from the lever ¢ the spring will be
sufficiently strained to return the lever T to
its normal position by a quick motion, not-
withstanding that in its return it encounters
the resistance of the spring« on the exposure-
levers. On account of this construction the
spring t may be very light, which is desirable,
as it renders the operating of the shutter
lighter to the toueh than if a heavier single
spring were employed to control the master-
lever. Normally the projecting part I of the
lever e is above the branch o of the master-
lever; but when the latter is released from
the lever e, as stated, the terminal of the
branch o moves above the part [, as appears
in Fig. 6, and in returning to its normal rela-
tive position the part [ must erowd by the
branch o. Thisreturning of the lever e when
below the branch o is provided for, as shown
in Fig. 10. The branch o bends normally
down to be engaged by the part [ when mov-
ing toward the left, but when moving in the
opposite direction said part glides under the
branch o, the latter springing back, as indi-
cated, to let it pass without atfecting the mas-
ter-lever.

The closing blades ¢ d lap across each other
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and cross the vertical diametrical line of the
exposure-opening, (see dot-and-dash line v’ v/,
Fig. 6,) one blade turning to the left and the
other turning equally to the right when an
exposure is made. The blade d, which turns
to the right, is pivoted at 7 on the left of said
vertical line, and the blade ¢, which turns to
the left, is pivoted at p at the right of said
line, the two blades being independent of each
other and having a shear motion. The pin ¢
of the exposure-lever s engages both blades
at a point on said line ' ', midway between
the pivots r p, turning each blade independ-
ently and exactly alike to open or close the
exposure-opening. This construction of the
parts causes the partial openings made be-
tween the blades during thelr forward and
backward motions to be always central across
the exposure-opening, as indicated by dotted
curved lines in Fig. 6. This is an important
matter, particularly in instantaneous work,
as it produces better results and more accu-
rate picturesareobtained, for when the blades
thus evenly open and close the shaft of light
from the object photographed is kept at all
times during the two periods of the actual
motions of the blades central upon the plate.
If the blades were to open more rapidly at the
top, forinstance, and consequently close move
tardily there,the upper part of the plate would
be exposed to the light much longerin propor-
tion tothe duration of the wholeexposure than
the lower part, which would necessarily result
in an imperfect pieture. For longer expo-
sures—asin timework, for example—this dif-
ference in the manner of forming the opening
wouldnotbeimportant,as all partsof the plate
in case of the imperfect method of making the
exposure would be exposed practically during
the same interval of time. The blades are
confined at their upper free ends in a rigid
guide v, which also constitutes a stop for the
blades,thelatter being formed with shoulders,
asshownin Fig. 1,50 meet thestud. Thisstop,
being distant from the pivot-bearings of the
blades and on the opposite side of the cen-
ters of gravity of the blades from the bear-
ings,prevents the blades fromrebounding and
partially reopening the exposure when sud-
denly closed, as is liable to be the case when
the stops and the pivotal bearings are on the
same side of the centers of gravity of the
blades, as in some shutters.

Forbulb exposures asway-arm y is brought
into use by turning a setter ¢/, Fig. 1, the arm
being held upoun a pivot z, rigid with the
plate B. This setter, held to turn on a stud
F’, rigid with said plate, is provided with a
pin ’, Figs. 1, 3, and 5, reaching through a
slot ¢’ in the plate to engage a branch 7’ of
the arm. The latter is normally urged to-
ward the right by a spring ¢/, but is held and
controlled by said pin d'. Thisarmis formed
with a projection ¢’ and is curved atits free
end to engage and coact with the extreme end
0’ of the lever ¢. (See Figs. 3,6,and 8.) In
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bulbwork the actions of the levers e, ¥, and
s and of the blades ¢ d are the same as de-
scribed for instantaneous work save that
when the lever F is released from the lever
e it does not immediately return, its branch ¢
being caught under the projection a' of the
arm y. (See Fig. 6.) A complete return of
the master-lever is necessary to release the le-
ver s and terminate the exposure, which is ef-
fected by releasing the bulb and permitting
the lever e to return to its place. In doing
this said lever presses the eoncave part w'of
the arm, crowding the latter back to free the
master - lever from the projection o', which
terminates the exposure, which actions of the
parts will be fully understood by viewing Fig.
6.. In these actions of the parts the actuat-
ing-lever e continuously controls the arm v,
the econtrol of the master-lever by said arm
being while the latter is permitted to turn to
the right by the actuating-lever. The latter
moves the master-lever while turning in-one
direction and the sway-arm while turning in
the opposite direction.

TFor time exposures the setter ¢', Fig, 1, is
furtherturned to pointto ““T,” B and “I,”
respectively, being indicated for bulb and in-
stantaneous work., This further turning of
the setter with its pin d' permits a second
sway-arm %', Figs. 5 and 6, to come intoplay,
acting with the primary arm 4, it being also
pivoted on the stud z, independent of the le-
vers ¢ . This arm %' is formed with a pro-
jection I' and branch »/, the latter to be en-
gaged by the setting-pind' to control the arm,
a spring o' pressing a projection m' of the
arm serving to hold the latter normally to
the right. In Fig. 7isshown the normal po-
sitions of the two sway-arms, the master-le-
ver and the actuating-lever for timework,
the setter being turned to indicate ““T.” In
this position of the parts the projection of the
secondary sway-arm-is adjacentto the branch
7' of the master-lever, the extreme end p’,
Fig. 6, of said arm meeting the end o' of the
actuating-lever being thus temporarily held
back against the action of the spring o'. If
now the thumb-lever be raised to effect an
exposure, the parts will assume substantially
the positions shown in Fig. 6; but upon re-
leasing said lever said parts will take the po-
sitions shown in Fig. 8. In this instance
neither of the levers e F is in its normal po-
sition, the former being caught under the
bend w' of the primary sway-arm and the le-
ver F caught under the projection I’ of the
secondary sway-arm, the exposure thus con-
tinuing. To terminate the exposure, the
thamb-lever, having returned about half-way

to its normal position on the pump, is again |

raised, which will release the master-lever,
this being effected by the descending lever e
pressing a swell 8’ of the arm %', pushing the
latter with its projection I' back from the
master-lever, all parts momentarily assum-
ing the positions shown in Fig. 9. A releas-

D
(7]

ing now of the thumb-lever will permit the
parts to again assume the positions shown in
Fig. 7 normal for timework.

The sway-arm %' is formed with a terminal
part p’, Figs. 4 and 6, which, when the parts
are in position for timework, normally meets
the end b’ of the actuating-lever as a stop
against the action of the spring o’. Beneath
the part p’ is a recess 7', which permits of the
arm /' turning slightly toward the right when
the lever ¢ descends into position to have the
projection I' engage the master-lever, as
stated. Inthese various actions of the sway-
arms and the actuating and master levers
the arms are engaged by the actuating-lever
and in turn engage the master-lever, said
actions being alternated. Furthermore, the
master - lever is intermediate between the
sway-arms or detents at one end of said lever
and the exposure-lever at the opposite end of
the master-lever and simultaneously engages
both.
© With this shutter the iris diaphragm in
common use may be employed when found
desirable.

What I claim as my invention is—

1. In combination with the exposure mech-
anism of a photographic shutter a pivotal
master-lever formed with two branches at
either end, each branch having an operating-
terminal, and means for turning said master-
lever on its bearing, substantially as shown
and described.

2. A photographic shutter comprising a
pivotal spring-actuated master-lever, an ac-
tuating-lever for the master-lever, a pair of
closing blades and an exposure-lever for con-
trolling them, the exposure-lever and the
master-leverhaving directly-engaging projec-
tions, substantially as shown and described.

3. In combination with the exposure mech-
anism of a photographic shutfer, an eccen-
trically-pivoted pivotal master-lever, and an
eccentrically-pivoted actuating-lever to en-
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gage and move the master-lever, the bearing

of the actuating-lever upon the master-lever
being adapted to shift as to area during the
movements of said levers, substantially as
and for the purpose set forth.

4. Incombination with the exposure mech-
anism of a photographic shutter a master-
lever to operate the exposure mechanism, and
an actuating-lever for controlling the master-
lever, and a controlling-spring common to
both levers, substantially as and for the pur-
pose specified. :

5. Incombination with the exposure mech-
anism of a photographic shutter a master-
lever to operate the exposure mechanism, and
an actuating-lever for controlling the master-
lever, and a controlling-spring having one
branchengaging the master-leverand another
branch engaging the actuating-lever, sub-
stantially as and for the purpose specified.

6. Thecombination, in a photographic shut-
ter, with the exposure mechanism, of aspring-
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actuated master-lever, and an actuating-lever
for the master-lever, and an exterior thumb-
lever to operate the actuating-lever coaxial
with said actuating-lever, substantially as
and for the purpose specified.

7. In combination with the exposure mech-
anism of a photographic shutter, a pivotal
master-lever havingbranched end and adapt-
ed for operating the exposure mechanism,
and an actuating-lever held to turn either
way on its bearing and adapted to move the
master-lever when turning in one direction
and to pass it unaffected when turning in the
other direction, the master-lever being adapt-
ed to escape from the actuating-lever when
both are moving together, substantially as
shown and deseribed.

8. In aphotographic shutter a pair of clos-
ing blades, a master-lever adapted to turn
either way upon its bearing, an exposure-
lever for controlling the closing blades, the
master-lever being adapted to move the ex-
posure-leverwhenturninginonedirectionand
to pass without moving it when turning it in
the other direction, and means for actuating
the master-lever, said master-lever and actu-
ating -lever being eccentrically pivoted to
formn a shiftable bearing between thewm, sub-
stantially as and for the purpose specified.

9. In a photographic shutter a pair of co-
acting closing blades lapping across each
other and across a diametrical line of the ex-
posure-opening, each blade being held upon
a pivot bearing on the side of said diamet-
rical line opposite from that occupied by the
body of the blade, and means for turning said
blades upon their bearings, substantially as
shown and described.

10. A photographic shutter having a pair
of coacting blades crossing each other and a
diametrical line of the exposnre-opening, each
blade being held upon a pivot bearing on the
side of said diametrieal line opposite that oc-
cupied by the body of the blade, and an ac-
tuator forsaid blades having a bearing upon
each of the latter between said pivot-bear-
ings, and means for moving said actuator,
substantially as shown and deseribed.

11. Aphotographicshutter having a pair of
closing bladeslappingacross each other, each
held at one end upon a fixed pivotal bearing,
and a stop for said blades at the ends oppo-
site said pivotal bearings, and means for op-
erating said blades, substantially as and for
the purpose set forth.

12. Incombination with the exposure mech-
anism of a photographic shutter, a master-le-
ver for operating the exposure mechanism and
an acluating-lever for the master-lever, a
spring-controlled sway-arm adapted to be en-
gaged by the actuating-lever and to engage
the master-lever, said sway-arm being held
pivotally independent of the lever mechan-
ism, and means for operating the actuating-
lever, substantially as shown and described.

13. Incombination with the exposure mech-

679,184

anism of a photographie shutter, a master-le-
ver foroperating the exposure mechanism and
an actuating-lever for tte master-lever, a
spring-controlled sway-arm adapted to be en-
gaged by the actuating-lever and to engage
the master-lever, the engagement of the sway-
arm by the actuating-lever and of the mas-
ter-lever by the sway-arm being alternated,
substantially as shown and described.

14. Incombination with the exposure mech-
anism of a photographic shutter, a master-le-
verforoperating the exposure mechanismand
an actuating-lever for the master-lever, a
spring-controlled sway-arm adapted to be en-
gaged by the actuating-lever and to engage
the master-lever, the actuating-lever causing
the sway-arm to move twice during the opera-
tion of making an exposure, with interval be-
tween, and the action of the sway-arm upon
the master-lever being between said twomove-
ments of the sway-arm, substantially as and
for the purpose specified.

15. Incombination with the exposure mech-
anism of a photographiec shutter, a master-le-
ver foroperating the exposure mechanism and
an actuating - lever for the master - lever,
adapted to move the latter temporarily and
release it, and a spring-pressed sway-arm con-
trolled by the actuating-lever adapted to en-
gage and detain the master-lever after re-
leased by the actuating-lever, and means for
operating the actuating-lever, substantially
as shown and described.

16. Incombination with the exposure mech-
anism of a photographic shutter, a master-le-
ver and an actuating-lever to move the mas-
ter-lever, a sway-arm having a projection to
engage the master-lever, a spring to control
the sway -arm, the actuating-lever being
adapted to move the sway-arm against the
action of the spring to disengage the master-
lever, substantially as shown and described.

17. Incombination with the exposure mech-
anism of a photographic shutter, a master-le-
ver and an actuating-lever to move the mas-
ter-lever, a sway-arm having a projection to
engage the master-lever, a spring to control
the sway -arm, the actuating-lever being
adapted to move the sway-arm against the
action of the spring to disengage the master-
lever, the actions of the actuating-lever upon
the sway-arm being alternated, substantially
as set forth.

18. Incombination with the exposure mech-
anism of a photographic shutter, a master-le-
ver, and an actuating-lever adapted to move
either way upon its bearing, a sway-arm hav-
ing a projection to engage the master-lever,
and a spring to control the sway-arm, the ac-
tuating-lever being adapted to move the mas-
ter-lever while turning in one direction and
to move the sway-arm while turning in the
opposite direction, substantially as set forth.

19. The exposure mechanism of a photo-
graphie shutter in combination with a mas-
ter-lever, an actuating-lever to control the
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master-lever, a primary sway-arm in position
to engage the master-lever and to be engaged
by the actuating-lever, a secondary sway-
arm adapted to engage the master-lever and
be disengaged therefrom by the actuating-le-
ver, and means for operating the actuating-
lever, substantially as shown and described.

20. The exposure mechanism of a photo-
graphic shutter in combination with a mas-
ter-lever, and an actuating-lever, a primary

and a secondary sway-arm copivotal and held

to act independent of the lever mechanism,
said sway-arms both being adapted to en-
gage the master-lever and to be controlled by
the actuating-lever, and means to operate the
latter subsmntlally as set forth.

21. A photographic shutter comprising a
master-lever and an actuating-lever to con-
trol the master-lever, a pair of closing blades
and an exposure-lever for controlling the
closing blades, and a sway-arm adapted to
control the master-lever, the latter being in-
termediate between said sway-arm and the
exposure-lever and simultaneously engaging
both, and means for operating the actuating-
lever, substantially as specified.

22. Incombination with the exposure mech-
anism of a photographic shutter a master-le-
ver and an actuating-lever to control the mas-

ter-lever,and copivotal spring-actuated sway-

5

arms to engage the master-lever and be en-
gaged by the actuating-lever, and a shiftable
stop pin for contlollmvf the sway-arms, and
means for operating the actuating-lever, sub-
stantially as set forth.

23. The exposure mechanism of a photo-
graphic shutter in combination with a mas-
ter-lever and a coacting actuating-lever, a
primary and a secondary sway-arm held to
turn independent of the lever mechanism,
said sway-arms being copivotal and adapted
to engage the master-lever and be controlled
by the actuating-lever, and means for oper-
ating the latter, substantially as set forth.

24. Incombination with the exposure mech-
anism of a photegraphic shutter, a master-
lever and an actuating-lever for engaging and
moving the master-lever, both of said levers
being eccentrically pivoted on different piv-
ots, the bearing between said levers being
adapted to cease or terminate while moving,
substantially as described and shown.

In witness whereof I have hereunto set my
hand, this 18th day of January, 1901, in the
presenee of two subscribing witnesses.

ANDREW WOLLENSAK.

Witnesses:
ENos B. WHITMORE,
M. B. SMIiTH.
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