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ANDREW WOLLENSAK, OF ROCHESTER, NEW YORK.

PHOTOGRAPHIC SHUTTER.

SPECIFICATION forming part of Letters Patent No, 700,878, dated May 27, 1902.
Application filed October 23, 1901, Herial No, 79,714, (Model.)

To all whom b may concerm:

Be it known that I, ANDREW WOLLENSAK,
of Rochester, in the county of Monroe and
State of New York, have invented a new and
useful Improvement in Photographic Shut-
ters, which improvement is fully set forth in
the following specification and shown in the
accompanying drawings.

My invention is an improved photograph
shutter designed to make bulb and time ex-
posures and aseries of graded exposures rang-
ingin duration from brief time to instantane-
ous, the invention being hereinafter fully de-
seribed, and mcre particularly pointed out in
the claims.

One object of the invention is to produce a
shutter in which the retarding mechanism is
independent of the mechanism that actuates
the shutter-blades.

Another object of the invention is to have
the setting-lever held to act independent of
both the shutter mechanism and the retard-
ing mechanism.

A farther object of the invention is to con-
struct the device so that the motor mechan-
ism for the shutters and the retarding mech-
anism shall have a controlling-body common
to both. )

A farther object of the invention is to so
construct the device that the release-lever
shall control singly all the detents for the
mechanism producing all of the exposures.

Otherobjectsof theinvention and the novel
construction, arrangement, and actions of the
parts thereof will be brought out and made to
appear in the following specification, refer-
ence being had to the accompanying draw-
ings, in which--

Figure lisa front view of the shutter. Fig.
2 is a rear view of the upper parts of the shut-
ter. Fig.3isafront viewof upperparts of the
shutter, parts being removed. Ifig. 34 1isa de-
tail. TFig. 4 isa front view of the inner parts
of the shutter, the front plate being removed,
parts being shown in two positions by full and
dotted lines. Fig. 5isafrontview of upper in-
terior parts, some parts being omitted. TFig.
6 isaplan of the primary detent-finger. Fig.
7 is a plan of the primary controlling-body
or controller transversely sectioned as on the
dotted line 7 in Fig. 21. Fig. 8 shows some
of the interior parts of the device at the in-

stant preceding the termination of the ex-
posure. Fig. 9 is a view of the primary con-
troller and some associated parts seen as in-
dicated by arrow 9 in Fig. 7. Fig. 10 is a
view of the inner or rear surface of the front
closing-plate, partly broken away, and at-
tached parts. Fig. 11 is a plan of the dial.
Figs. 12,13, and 14 are plans showing differ-
ent positions of the primary controller, partly
in fransverse section, and associated parts.
Fig. 15 is a plan of the primary detent and
the release-lever with a part of the master-
arm shown in various positions by full and
dotted lines. Figs. 16 and 17 show the eccen-
tric-arm and associated parts of the retarding
mechanism occupying different positions,
parts being shown in various positions by full
and dotted lines. Fig. 18 is a transverse sec-
tion of the master-arm and dog, taken as on
the dotted line 18 in Fig. 4, the dog being
shown in various positions by full and dotted
lines. Fig.l19isatransversesectionof themas-
ter-arm and the exposure-lever, taken as on
the dotted line 19 in I'ig. 4. Fig. 20 is a plan
of the lower ends of the closing-blades. Iig.
21is a side elevation of the primarycontroller,
better showing the cavity therein., Fig. 221is
a plan of the release-lever and the left face-
lever, each shown in two positions by full and
dotted lines. TFig. 23 is a plan of the release-
lever and the upper twin detent, with some
associated parts, the lever and the detent be-
ing shown in two positions by full and dotted
lines. T'ig. 24 shows the release-lever and the
under detent and associated parts, the lever
and the detent shown as occupying two posi-
tions each by full and dotted lines. Figs. 1,
2, 34%,4,5,6,8,10, and 20 are drawn full size,
Figs. 8,7, 9, 11 to 17, 21, 22, 23, and 24 to a
scale double size, and Figs, 18 and 19 to ascale
quadruple in size.

Referring to the parts shown, A is the hol-
low inclosing case for the operating parts, it
being cireular in form and preferably of
metal.

B is the front plate or cover for the case A,
carrying vertical pumps or air-valves C D,
Figs. 1 and 10, for bulb and graded work, re-
spectively.

B T are the closing-blades (of common con-
struetion) for the exposure-opening G, Tig,
8, held to turn on pins ¢ and D, respectively,
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both pins being rigid in the rear wall of the
case A.

II, Figs. 4 and 8, is a curved master-arn
pivoted upon a stud c and operated by a set-
ting-lever I, held on a pivot ¢ in the case A
in position to engage a pin d of the arm, as
shown. 'This arm is further controlled by a
spring f, tending to hold it normally, asshown
in I'ig, 4, the arm tounching the outer rim of
the case A at g. The lever Iiscontrolled by
a spring /.

e, Tigs. 4 and 8, is a short exposure-lever
pivoted at 7% to the case and controlled by a
spring [ to hold the closing-blades normally
shut, as in Fig. 4. The lever I is formed
with a slot n to provide for the pivot-pin « of
the blade E, said pin constituting a stop for
the return movements of the lever. The le-
ver k engages the shntter-blades E F by means
of a pin g* Figs. 4 and 20, moving them in
the usual manner. This lever is further pro-
vided with a short ineclined stud o, Figs. 8
and 19, in position to be engaged by the ad-
jacent end of the arm II as the latter is being
returned to its normal position by the spring
f after being set by the lever I, as shown by
dotted lines in Fig. 4.

K, Figs. 4, 5, and 6, is a primary detent
gserving to hold temporarily the arm I in
its set position, as shown by dotted lines in
Fig. 4 and in Fig. 15, said detent engaging a
backwardly - projecting 'pin 7, near the free

upper end of the arm.

m, Figs. 5, 8, and 18, is a catch-finger or
dog pivoted at s to the case A in position to
be caught at its free end by a stud p of the
arm H when the latter is returning to its nor-
mal position after being raised by the setting-
lever I, as described. The stud pisslanting
at its projecting end, and when it encounters
the dog m during the upward movement of
the arm the dog bends forward to let the stud
pass, as shown by dotted linesin ¥ig. 18, the
dog springing back to its normal position ad-
jacent to the arm after the stud passes.

L, Figs. 1, 4, and 15, is a release-lever
turning on a pin {in the ease A, provided
with a pin v to engage the detent 1L, The
detent is formed with a slot w, Fig. 6, to re-
ceive the pin v, whereby when the lever is de-
pressed, as indicated by dotted lines in Ifig.
15, the detent will be drawn away from the
engaging pin r of the arm II, as indicated by
dotted lines, thus releasing the arm and al-
lowing it to return to its normal position.
The detent IL is controlled by a spring w,
Irig. 4, which holds it normally forward
against the pin v as a stop, the detent in turn
tending to hold the lever L normally up, as
appears in full lines in Iig. 15. When the
arm H moves upward, as stated, the pin 7,
pressing the inner curved edge of the detent
K, pushesitbackward against the action of the
spring 2w, but when the pin clears the detent,
after passing it, the latter will resume its
normal position and catch the pin, as shown
in Fig. 15, and so temporarily hold the arm

700,878

from returning to normaley. The stud o of
the exposure-lever : being inelined, as stated,
the arm H bends and glides over i, as indi-
cated in Fig, 19, without disturbing the lever
& when said arm moves upward to its set po-
sition; but when the arm returns to its nor-
mal position it will carry the lever with it, and
so open the blades E I to make an exposure.
Fig. 8 shows the positions of the parts at the
instant preceding the termination of an éx-
posure. The arm H, which has pressed the
lever & downward to open the blades, still en-
gaging the pin ¢ holds the blades steadily
open; buf the arm has not yet quite returned
to its normal place, the contact-point g being
still apart from the rim of the case A. A ecom-
plete return of the arm to its place will serve
to release the pin o and allow the levor % and
the closing-blades toreturn to their respective
normal positions, and thus terminate the ex-
posure.

The description of the device thus far given
has been mainly of the mechanism for instan-
taneous exposures, the master-arm when re-
leased returning to its place without interrup-
tion to effect such exposures. By depressing
the lever I, Tfig. 4, the arm 1T will be set for
action by being raised to the position shown
by dotbed lines, the corresponding position of
the detent I being shown in full lines in Fig.
15. A tilting of the release-lever L to the po-
sition shown in Fig. 15 by dotted lines serves
to draw the detent baclk and release the arm
II, which in returning to its normal position
enconnters the stud o of the exposure-lever I
and makes an instantaneous exposure.

The inclosing case A is formed with an ex-
tended circular chamber or part N, Figs. 1 to
8, occupied by a circular body I’, the same
constituting a common primary controller for
the internal mechanisins of the deviee. This
controller is held to turn on a central stud ¥
in the chamber N, its upper or outer part o
being in the form of an eccentric. A bifur-
cated lever O, Tigs. 4, 16, and 17, is provided
to coact with the eccentric z, as shown, said
lever being pivoted at one extreme end to the
case A ate. 'When the controller P is turned
on its axis, the adjacent end of the lever O
will be caused to move up or down, as the case
may be, turning always on the centere. The
extreme upper and extreme lower posilions
of the lever are shown in Figs. 16 and 17, re-
spectively. Thislevercarriesatitslowerside
a horizontal pin 0', upon which is pivoted a
forked lever ¢/, the divided ends of which
straddle a pind'inthe vight face-levere’, Figs.
1 and 10, said face-lever being connected with
the plunger ' of the retarding-pump D. A
simple controlling-spring f' is provided for
the dog mn to hold the latter normally against
the rim of the inclosing case A, as shown.
This dog is further provided with a short pin
¢’ in position to encounter the forked lever ¢/,
as appears in Figs. 16 and 17, when the dog is
carried down by the arm II, this moving of
the lever ¢’ being independent of the lever O,
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the former moving while the latter is at rest,
and as the movements of the dog are uniform
as to distance it will be further observed that
as the lever O is carried downward, by de-
grees, by turning the controller P the free
end.of the lever ¢’ will be correspondingly de-
pressed or moved downward farther and far-
ther away from the dog m, and thus be moved
through progressively-decreased distances by
the dog as the latter is carried down by the
arm H. When the lever O is at its lowest po-
sition, the free end of the lever ¢ will be out
of the reach of the dog, and so not be encoun-
tered or moved by it. BBy means of this com-
bined mechanism the plunger /2’ of the retard-
ing-pump D will be raised more or less, ac-
cording to the position of the lever O, as ap-
pears by dotted lines in Figs. 1 and 16, it be-
ing raised through the greatest distance when
the eccentrie « is turned up, as shown in Fig.
16, holding the lever O at its highest position.
A returning-spring z, Fig. 10, connected with
the pin d’ of the lever ¢, serves to hold the
latter and the connected pump-plunger 7'
normally down, as shown, the lever ¢’ acting
to stretch this spring when it lifts the plun-
ger i/, as stated. .

The lever O, with the pnmp D and the co-
acting parts, constitute the retarding device
or mechanism for the shutter mechanism
when acting for graded exposures. This re-
tardation is effected by the resistance the le-
ver ¢’ offers to the dog m when carried down-
ward by the arm H. When the free end of
said lever ¢' is foreced downward through a
long distance by the dog, (as when the parts
are in the positions shown in Fig. 16,) a resist-
ance of corresponding duration is offered to
the return of said arm to its normal place;
but when the eccentric is turned to carry the
lever O to lower positions the periods of time
the arm I is resisted decrease correspond-
ingly, allowing said arm to return succes-
sively quickerto shortenthe exposure. When
the eccentrie and the lever O are at their low-
est positions, Fig. 17, the arm H is notresisted,
and it returns instantaneously to place, effect-
ing an instantaneous exposure.

The primary controller P is actuated by
means of a circular disk ¢/, Tigs. 1, 2, and 34,
turned by the hand of the attendant. This
disk has an opening ', occupied by a pin 7',
Fig. 3, of a stop-plate m’ on the stud 7, con-
tiguous with the body P, said disk, the stop-
plate, and the body P turning together. The
disk is provided with a pointern’ to indicate
upon an overlying cireular graduated plate
' the position of the eccentric«in the forks
of theleverO. Thearrangementissuch that
when the pointer indicates “1” on the scale
the eccentric stands as shown in Tigs. 4, 5,
and 16, holding the lever O at its extreme up-
per position, and when ‘1007 of the scale is
indicated by the pointer (‘17 and ¢“100” be-
ing diametrically opposite on the scale) the
eccentric will occupy the position shown in

Fig. 17, the lever O being then at its lowest |

]
)

position. The scale, with the knurled disk ¢’
and the pointer, together constituie means
for turning the eccentric and the lever O to
prearranged positions. The intermediate po-
sitions of the eceentrie will be indicated by
the pointer while passing from ‘“1” through
the grades of a half-revolution to ‘¢100.”
For bulb and time exposures twin detents
R 8, Figs. 4, 5, 7, 9, and 12, are provided for
the master-arm H, copivoted at + with the pri-
mary detent K, These twin detents are
formed, respectively, with rests o’ #' for catch-
ing a pin ¢, Figs. 4, 12 to 14, and 18, of said
arm to prevent it from returning fully to its
normal position after being released by the
lever I.. These detents are both urged nor-
mally upward or to the left by a simple spring
', held by the case A. The nether detent S
has a pinu’ extending through an opening v’
in the detent R, Fig. 12, the latter detent hav-
ing also a similar pin w'. These pins are in
positions to be engaged, respectively, by ex-
tended parts or branches @'y’ of the release-
lever L, by means of which the detents may
be pushed to the right or downward to release
the arm H. These detents are unequal in
length, and to further control them the pri-
mary controller P is formed with a clipped
or mutilated cylindrical part 2', Figs. 7, 9,
and 12 to 14, to engage their extreme ends, as
shown. The detents touch the convex sur-
face of the part 2’ at pointsone in advance of
the other, the rests o and + being also one
above the other. ‘When graded exposures
are being made, the ends of the twin detents
press the convex surface of the part 2/, their
relative positions being shown in Iig. 7 when
the pointer n'indieates ““1” on the scale and
in Fig. 12 when the pointer indicates ¢¢100.”
While the body P is being thus turned
through a half-revolution for graded expo-
sures, the ends of the detents hold steadily to
their places on the convex surface of the part
2, both detents idling, the pin s’ of the arm
H clearing both as the latter is moved up or
down. When, however, the pointer is ad-
vaunced to ‘““B” on the scale, indicating bulb
exposures, the part z' will assume the posi-
tion shown in Fig. 15, permitting the long de-
tent R to advance by moving into the cavity
a* In this new position of the detent R the
rest o’ will be in position to catch the pin &'
as the arm II descends, and so hold it and
temporarily continue the exposure. When
the pointer is turned to indieate ““T” on the
scale, (for time exposures,) the part 2’ will
stand as shown in Fig. 14. This will allow
the detent S to swing forward into the cavity
a*and be in position to catch the pin s’ as the
arm descends and hold the latter from return-
ing truly to its normal position, thus serving
to indefinitely continue the exposure. In do-
ing bulbwork the detent R arrests the arm
H after being released by the primary detent
K by the tilting of the release-lever L, as
shown in Fig. 15. So long as the lever L is
held in its tilted position (see Fig. 23) by the
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finger or by bulb-pressure the arm H will be
held and the exposure continued; but when
the lever is released the spring-actuated de-
tent X will, acting against the pin v, return
it to its normal place, causing the branch ¥’

-to press the pin ' of the detent, and so re-

lease the pin s’ and permit the arm H to re-
turn and terminate the exposure. When
the bulb is employed, connected with the
pump O, it controls the release-lever L by
means of a pin ¢? in the left face-lever b2 en-
gaging a projecting part of said lever L.
(Clearly shown in Fig. 22.) In making time
exposures the release-lever L returns to its
normal position after the pin s'of the arm H is
caught by the detent S, the positions of the
parts being shown in Figs. 8 and 24. A sec-
ond tilting of the release-lever by the finger
to terminate the exposure will cause the
branch «' of the lever to press the pin ' of
the detent S and release the arm . The re-
lease-lever I by meansof its projecting parts
vy’ o' acts upon the series of detents K R S
singly and independently, the detent R being
moved while the lever is returning to its nor-
mal position, Fig. 23, and the detent S being
moved when the lever is turned downward,
as indicated in Fig. 24.

The primary controller P is common to both
the retarding mechanism and the shutter
mechanism. This controller servesat times
to hold the twin detent-fingers out of action,
while it allows the retarding mechanism to
act, to hold the retarding mechanism out
of action while the twin detents aet and to
hold the retarding mechanism and the twin
detents all out of action simultaneously. The
retarding mechanism is thrown out of action

“when the pointer indicates ¢100” on the

40

45
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secale, and it remains out of action while the
pointer is moved onto ““B” and to *‘T,” said
retarding mechanism being idle while both
bulb and time exposures are being made.
The setting-lever I, it will be observed, is
held to be moved independently of both the
shutter mechanism and the retarding mech-
anism, it merely acting to set the arm IT and
then returning idly to its place without af-
fecting any other part. Also the retarding
mechanism and the shutter mechanism act
independently of each other, either acting
at times without the other. When making
graded exposures, the retarding mechanism
ig brought into aetion by the shutter mech-
anism, the latter going through a part of its
motion independent of and before it starts
the retarding device.

The lever O is provided with a pin /2, Figs.
3,16, and 17, in position to be enconntered by
the stop-plate m' one way or the other as the
disk 7’ is turned from one extreme to the other
for the full series of exposures. This stop
plate and pin prevent the parts in the cham-
ber N from being turned to carry the pointer
7' back of ““I” on the scale or beyond “1,”
the two limits of motion of the pointer.

In the matter of the operation of the re-

lease-lever L it will be observed that an in-
terval of time elapses between the action of
said lever on the shutfer mechanism and the
action of the latter on the retarding mechan-
ism. Forexample, in making graded expo-
sures the lever L first releases the master-arm
I, which after moving for a time in return-
ing to its normal place acts to cause the
forked lever ¢’ to lift the plunger of the re-
tarding-pump D.

What I celaim as my invention, and desire
to secure by Letters Patent, is—

1. A photographic shutter for making a se-
ries of graded exposures comprising, in com-
bination with shutter-blades, mechanism for
determining the duration of said various ex-
posures, and motor mechanism for the shut-
ter-blades, said mechanisms being independ-
ent of each other, and a controlling-body com-
mon to both, substantially as shown and de-
seribed.

2. A photographic shutter adapted to make
a series of graded exposures ranging from
brief duration toinstantaneous, having mech-
anistn comprising, in combination with shut-
ter-blades, a retarding device for determining
the duration of the various exposures, and
motor mechanism for the shutter-blades in-
dependent of the retarding deviee, and a con-
trolling-body common to both, substantially
as set forth. '

3. A photographie shutter for making bulb
and time exposures, having, in combination
with shutter-blades, a master-arm with inter-
mediate mechanism for moving the shutter-
blades, a pair of detents for engaging said
arm one for bulb exposures and the other for
time exposures, and a release-lever for the
exposure mechanism adapted to control both
of said detents, substantially as set forth.

4. A photographie shutter for making ex-
posures of different duration, having shutter-
blades and mechanism for operating them,
and retarding mechanism acting independ-
ently of said shutter mechanism and a thumb-
lever for setting said shutter mechanim, said
thumb-lever being independent of theshutter
mechaanism, substantially as shown and de-
scribed.

5. A photographie shutter for making ex-
posures of different duration, having shutter-
blades and mechanism for operating them,
and retarding mechanism acting independ-
ently of the shutter mechanism and a spring-
actuated thumb-lever for setting the shutter
mechanism, said thumb-lever being adapted
to return to its normal place while the mech-
anism is set and at rest and without affecting
said mechanism, substantially as shown and
desecribed, ‘

6. A photographic shutter for making a se-
ries of exposures graded as to duration, hav-
ing, in combination with shutter-blades and
mechanism for operating them, a setting-le-
ver, and retarding mechanism for determin-
ing the durations of the exposures, said re-
tarding mechanism acting independently of
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theshutter mechanism and being adapted to
set in motion the shutter mechanism inde-
pendent of the setting-lever, substantially as
set forth.

7. A photographic shutter for making a se-
ries of exposures graded as to duration, hav-
ing, in combination with shutter-blades and
mechanism for operating them, a retarding
mechanism for the shutter mechanism acting
independently of the shutter mechanism and
adapted to be actuated by the shutter mech-
anism while woving to effect an exposure,
substantially as described.

8. A photographic shutter for making a se-
ries of exposures graded as to duration, hav-
ing, in combination with shutter-blades and
mechanism for operating them, a retarding
mechanism acting independently of the shut-
ter mechanism and actuated by the shutter
mechanism and a release-lever for the expo-
sure mechanism, the latter making a part of
its return motion independent of the retard-
ing mechanism, substantially as described.

9. A photographic shutter for making a se-
ries of exposures graded as to duration, hav-
ing, in combination with closing-blades and
mechanism for operating them, retarding
mechanism for the exposure mechanism, ac-
tuated by the latter, and a release-lever for
the exposure mechanism, there being an in-
terval of time between the action of the re-
lease-lever upon the exposure mechanism and
the action of the latter upon the retarding
mechanism, substantially as set forth.

10, A photographic shutter for making a
series of exposures graded as to duration, hav-
ing, in combination with closing-blades and
mechanism for operating them, a retarding
mechanism for determining the durations of
the exposures, and means for controlling said
exposure mechanism, the latter and the re-
tarding mechanism acting independently of
each other, substantially as set forth.

11. Aphotographicshutteradapted tomake
exposures of different duration, having shut-
ter-blades and mechanism foroperating them,
a series of detents for the shutter mechanism,
and arelease-lever to successively engage the
detents to control singly and release the shut-
ter mechanism, substantially as set forth.

12. A photographicshutteradapted to make
exposures of different duration, having shut-
ter-blades and mechanism foroperating them,
a pair of detents for the shutter mechanism,
and a release-lever controlling singly all of
said detents and adapted for operating them

moving in one direction to engage one detent,

and in the opposite direction to engage the
other, substantially as shown and described.

13. A photographicshutteradapted to make
exposures of different duration, having shut-
ter-bladesand mechanism for operating them,
and a series of copivotal detents for the shut-
ter mechanism held to move in parallel planes,
and a release-lever adapted to be actuated to
control the detents singly, substantially as
and for the purpose specified.

)

14, A photographicshutteradapted to make
exposures of different duration, having shut-
ter-blades and mechanism for operating them,
and a series of copivotal detents for the shus-
ter mechanism, and a release-lever adapted
to be actuated by hand or by bulb pressure,
said lever having a series of projections one
to engage each of the detents, substantially
as specified.

15. A photographicshutter adapted to make
exposures of different duration, having shut-
ter-blades and mechanism for operating them,
a primary detent and twin detents for the
shuatter mechanism, and a release-lever con-
structed to control singly all of said detents
and adapted for actuating the several detents
independently, with means for holding the
twin detents out of action, substantially as
described.

16. Aphotographicshutteradapted tomake
exposures of different duration, having shut-
ter-blades and motor mechauism therefor, a
series of detents for the shutter mechanism,
comprising two twin detents, and a release-
levertoactuate the detentssingly, with means
forbringing the twin detents successivelyinto
action, substantially as and for the purpose
set forth.

17. A photographicshutteradapted tomake
exposures of different duration, having shut-
ter-blades and motor mechanism therefor in-
cluding a pivoted arm, a series of copivotal
detents adapted to engage said arm at differ-
ent points in its movements, and a release-
lever constructed to control singly all of said
detents and adapted for controlling the de-
tents, substantially as stated.

18. A photographicshutteradapted tomake
time, bulb, and graded exposures, comprising
shutter-blades and mechanism for operating
them, and retarding mechanism for the shut-
ter mechanism, and companion detents for
the shutter mechanism to effect time and
bulb exposures respectively, and a control-
ling-body common to both detents and the
retarding mechanism, substantially as shown
and deseribed.

19. A photographicshutteradapted tomake
time, bulb, and graded exposures, comprising
shutter-blades and mechanism for operating
them, and retarding mechanism for the shut-
ter mechanism, and companion detents for
theshutter mechanism toeffect timeand bulb
exposures respectively, and a controlling-
body common to both detents and the retard-
ing mechanism, said controlling-body being
adapted to hold both detents in inaction or
toallowthem to moveintoaction successively,
and to hold the retarding mechanism out of
action, substantially as and for the purpose
specified.

20. A photographicshutteradapted to make
time, bulb, and graded exposures, comprising
shutter-blades and mechanism for operating
them, and retarding mechanism for the shut-
ter mechanism, and companion detents for the
shutter mechanismto effect time and bulb ex-
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posures respectively, and a controlling-body
common to both detents and the retarding
mechanism said controlling-body being adapt-
ed to be moved to simultaneously hold said
detents and the retarding device out of ac-
tion, substantially as specified.

21. A photographicshutteradapted tomake
time, bulb, and graded exposures, comprising
shutter-blades and mechanism for operating
thewm, and retarding mechanism for the shat-
ter' mechanism, and compaunion detents for
the shutter nechanism to effect time and bulb
exposuresrespectively,andacontroliing-body
common to both detents and the retarding
mechanism,said controlling-bodybeingadapt-
ed tohold the retarding mechanism out of ac-
tion while the detents act, substantially as sef
fOI'tAh.

22. A photographicshutteradapted to make
time, bulb, and graded exposures, comprising
shutter-blades and mechanism for operating
them, and retarding mechanism ineluding an
eccentric arm, for the shutter mechanism,
and a controlling-body commion to both said
mechanisms engaging the eceentric arm,
there being detents for the shutter mechan-
ism engaged by said controlling-body,the lat-
ter having in part the form of an eccentric
andin part the form of a mutilated disk, sub-
stantially as shown and described.

23. Aphotographicshutter adapted to make
graded exposures, having shutter-blades and
mechanism for operating them, and a retard-
ing device for controlling the exposure mech-
anism, and aspring for returning the retard-
ing device to its normal place, substantially
as shown and described.

24. A photographic shutter adapted to malke
graded exposures, having shutter-blades and
mechanisin for operating them, and a retard-
ing device for the shutter mechanism com-

700,876

prising an arm pivoted at one end, an air-
pump, and a lever carried by said arm to op-
erate the. pump, and 'means for turning the
arm to prearranged positions, and to operate
said lever, substantially as and for the pur-
pose set forth.

25. A photographieshutteradapted tomake
graded exposures, having shutter-blades and
mechanism for operating them, and a retard-
ing device for the shutter mechanism com-
prising a pivotal arm, an air-pump, and a le-
ver carried by said arm movably connected
with the air-pump, with means to move the
lever independent of the carrying-arm, sub-
stantially as set forth.

26. A photographicshutteradapted to make
graded exposures,having shutter mechanism,
and retarding mechanism for controlling the
shutter mechanism, comprising a pump-bar-
rel with plunger therein, a pivoted arm and
means to control it, a lever hield pivotally by
said arm and connected with said plunger,
and means independent of the pivoted arm
to move the lever through distances varying
according to the position of the pivoted arm,
substantially asand for the purpose specified.

27. A photographicshutteradapted tomake
graded exposures,having shutter mechanism,
and retarding mechanism comprising a piv-
oted arm for controlling the shutter mechan-
ism, and means including a graduated scale
and indicatortherefor, for controlling the piv-
oted arm, substantially as set forth.

In witness whereof I have hereunto setmy
hand this 19th day of Oectober, 1901, in the
presence of two subsecribing witnesses.

ANDREW WOLLENSAIK.
Withesses:
MINNIE ‘SMITH,
KExNos BB, WHITMORR,
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