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UNITED STATES

ANDREW WOLLENSAK, OF ROCHESTER,

PATENT OFFICE.

NEW YORK.

PHOTOGRAPHIC SHUTTER.

SPECIFICATION forming part of Létters’ Patent No, 691,689, dated January 21, 1902,
Application filed September 14, 1800, Serial No. 30,043, (Model.)

To all whom it may concern:

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 Tmprovement in Photographiec Shut-
ters, which improvement is fully set forth in
the following specification and shown in the
accompanying drawings.
" My invention isa photographic shutter con-
structed to make all kinds of exposures as to
duration—that is to say, all exposures from
instantaneous to time exposures of any
lepgth—the exposures beginning with instan-
taneous duoration and increasing in time up
to those of a certain prearr. anﬁed length be-
ing graded. »

The invention is hereinafter fully de-
sceribed, and more particularly pointed outin
the claims. ;

- Referring to the drawings, Figure 1 is a
front view, and Fig. 2 a rear view, of the shut-
ter. Fig.31s a front view of the dial and as-
sociated parts. Fig. 4 is a view of the dial
with the pointer removed. Fig. 5isa front
view of parts of the device with parts omitted
and broken away, showing the guard-cam, the
air-valvebeinglongitudinallysectioned. Fig.
6 is a view of the interior of the cam-case and
a part of the cam-lever, showing the grade-
cam. Fig. 7 is a front view of the cam-case
with partsremoved and some associated parts,
showing the time-cam in two positions by full
and dotted lines. Fig. 8 shows the interior
of the cam-case and some associated -parts,
all the cams being omitted. Fig. 9isa front
slevation of a part of the annular eover, the
cam case or holder and cam-lever being omit-
ted. Tig. 10 is a face view of the knurled
disk for tulnmfr the dial-index and the cams.
Fig. 11 shows tho interior parts of the device
in t.heir normal positions, the cover being be-
ing omitted. Fig. 12isa viewsimilar to Fig.
11, showing the. parts set for an exposure.
Fig. 13 shows more fully the secondary or
time cateh with associated parts in position
for an exposure. - Fig. 14 shows the partsim--
mediately after the exposure is terminated.
Fig. 15 shows the primary or bulb cateh with
associated parts. - Fig. 16 shows the spring-
confrolled actuator for the operating-lever,
parts appearing in two positions by full and
dotted lines. Ifig. 17 shows the time-catch

i engaging the main lever

‘one.

with associated
parts.” Fig. 18 shows wmore clearly the mech-
anism controlling the graded exposures. Fig.
19 shows the parts set for making an instan-
taneous exposure. Tig. 20 shows the dia-

phragm and the blade-carriers, all the upper

parts being omitted. Fig. 21isa diametrical
section of the cam-case, tdkeu on the dotted
line 21 in Figs. 1 and 3, the cam-lever being

_sectioned on the dotted line 21' in Fig. 5.

Figs. 22,23, and 24 show,respectively,the posi-
tlons of coaemng parts for making different
ones of the graded exposures. Fw 25 is an
end view of t.he cam-lever seen as indicated
by arrow 25 in Fig. 6. Figs. 26 and 27 show
the different positions of the secondary catch
and the adjacent part of the controlling-ring.
Figs. 1, 2, and 4 are drawn to a scale nat-
ural sxze Figs. 11, 12, and 17 to 20, ineclu-
sive, are dmwn to a seale one and one- half to
Figs. 3, 5t0 10, inclusive, 13and 14, and
22 to 27, inclnsive, arve drawn t0 a scale two
to one, and Figs. 15, 16, and 21 to a scale
three to one. _
My present invention relates in part to
mechanpism for effecting bulb and time ex-
posures, but more particularly to mechanism
for effecting. a series of short-graded expo-
sures having periods ranging from a second
of time down to instantaneous, enabling the

artist to make an -exposure of any duratxon :

wished.

Referring to the drawings, A is the circu-
lar metallic holder or body of the device in-
closing most of the working parts.

B is an annular plate constituting a cover
for the open front of the body A.

Cis an air-pump for bulbwork, and D an
air-valve, both being secured to the cover B.

E is a circular case for. holding. the cams
secured to the cover B to overhang the body
A, ihe planes of the latter and the case K
belnw parallel.

a, b and ¢, Figs. 5to 7 and 21 are a series.

of cams in the case E.
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I is'a cam-lever fulerumed on a pin w, con-

nected at its outer end with the valve-rod v
of the air-valve D, having its inner end
branched to be engaged by the cams b and c.

G, Figs. 1, 7, and 11, is' a movable ring
within and below the cover B, controlled by
the cam ¢ by means of a pin 2w, rigid in an
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extended part of the ring, the pin occupying
a curved slot z of the cam.

H, Figs 1, 3, and 21, is a speed-dial over
the case E, and e a movable pointer for the
dial.

f, Tigs. 1, 2, and 10, is a circular plate
knurled at its edge for turning the cams
within the case E, and the pointer ¢ serving
also to cover or close the open end or face of
said case.

I, Figs. 11 to 16 and 20, is a diaphragm par-
allel with and dividing the space within the
body A. -

g h are the closing leaves or blades, carried
by coacting arms 7 %k beneath, which dia-
phragm and the leaves and carrying-arms
are shown and fully described in Letters Pat-
ent No. 642,861, granted to me February 6,
1900, and need no further description here.
Also I and m, Figs. 11,12, 18, and 19, are re-
spectively a main lever and a trip-lever, both
shown and deseribed in said Letters Patent,
being referred to therein by reference-letters
y and b.

n, Figs. 8, 18, and 19, is a curved slotted
lever pivoted at o to the cover B and adapted
to swing in a plane parallel therewith. The
fulerum-pin « of the cam-lever If is held by
the lever 2, extending outward through a
slot ¢ in the cover B. The main lever [ is
provided with a rigid pin r, in position to
enter the slot p in the lever n, by means of
which said main lever directly controls the
lever n and indirectly the cam-lever I, the
lever n being intermediate thelevers Jand T,
The main lever is actuated by a spring s,
Figs. 11 and 12, its normal position appear-
ing in the former figure. This lever has a
branch ¢ projecting from the body A, form-
ing a finger-rest by means of which to pull the
lever back to set the parts for an exposure.

An operating-lever z, Figs. 11 to 17, pivoted
on a pin @', rigid with the diaphragm I, is
formed with aledged’, in position to eatch and
temporarily hold the adjacent end of the le-

- ver [, Figs. 12 and 13, when pulled back pre-
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paratory to making an exposure. This lever
zis actuated by a frogb’, Figs. 15 and 16, con-
trolled by a spring d’ to hold the lever nor-
mally as appears in Fig. 13, the spring press-
ing a projection 7' of the frog. A projecting
thumb-lever ¢, Figs. 1, 18, and 14, pivoted at
f' to the cover B, has an extended part en-

-gaging a pin g’ of the lever #, as shown. By

pressing this thumb-lever to the position
shown by dotted lines in Fig. 1 the lever z
will be turned to the position shown in Fig.
14, thus releasing the main leverland allow-
ing it to return to its normal position, as
shown. A bulb-lever 7/, Figs. 1 and 19, piv-
oted to the cover B at 4/, has its free end over
the air-pump C. This lever is provided with
a pin &', extending inward through a slot I/
inthe part Band engaging the thumb-leverd',

‘as appearsin Fig. 13. - By means of this con-

struction the action of the bulb also serves
by indirectly turning the lever e’ to throw the

691,689

lever z to the position shown in Fig. 14 and
release the lever [

While the lever I is moving in any case
from the ledge b', I'ig. 13, to its normal posi-
tion, Fig. 14, the blades /2 ¢ successively open
and close to make an exposure in a manner
fully set forth in said Letters Patent No.
642,861, _

m'and n', Figs. 15 and 17, are respectively
the primary and secondary catch-levers or
catehes for the lever 7, both turning on the pin
o' for bulb and time work, respectively,
brought into position to singly intercept and
temporarily detain the lever in its return
movements. Thecatchn'hasapino’, Figs.11
and 12, in position to be engaged by a lateral
projection p’ of thering G to hold said catch
back out of action except for time exposures.
The frog¢'is formed with a projection s', Fig.
13, which ordinarily engages a short arm ¢ of
the catch m'to hold the latter hack ontof ac-
tion or away from the end of the lever [ asit
passes by. The catch m/' is also formed with
a glight forward projection u', Figs. 11 to 15,
which at certain times is encountered by the
adjacent part of the cateh 7', serving to hold
the former catch nut of action. A slender
spring ©', Figs. 13 and 14, pressing a branch
w' of the catch n, tends to hold the latter nor-
mally in position to engage the lever [, said
catch being prevented from engaging the le-
ver by the action of the projection p’, as above
described, while the graded or the bulb ex-
posures are being made.

_ The circular projection p' of the ring G is
formed with a slight indeutation ', Figs. 12
and 17, which when brought into position by
turning the ring allows the pin o' to move
slightly inward, causing the cateh n' to as-
sume the position shown by dotted lines in
Fig. 26. 'This is for bulbwork, and this new
position of the catchn' permits thé bulb-catch
m' to swing far enough forward to catch and
temporarily hold the descending lever [, as
shown in Fig. 15. A slender spring y press-
ing against the part ¢’ of the cateh m’' tends to
hold the latter normally in position for ac-
tion. Ordinarilythe pointof this catch stands
forward of the catch »n', on the same side of
the lever I or nearer the end of the lever, as
shown in Fig. 11, so that when the ring G is
turned to the position shown by dotted lines
in Fig. 26 for bulbwork the point of the
catch m’ is allowed to advance sufficiently to
engagesaid lever, (see Fig. 15,) while the point
of the catchn’ does not correspondingly move
forward sufficient to engage said lever, the
relative positions of the point of the eatch »'
and the lever being shown by the dotted po-
sition of said eateh in Fig. 15 or in full lines
in Fig. 14. It is ouly when the ring G is
turned sufficient to carry the projection p’en-
tirely away from in front of the pin o', as
shown in Figs. 17 and 27, that the catch »'
can swing far enough forward to engage the
lever.

When the eatch m/' is active, as in making
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bulb exposures, the catch »' is always out of
action; but when the latter catch isin posi-
tion to cateh the lever I, as for timework, the
cateh m' always acts with it, catching the le-
ver just in advance, but quickly releases it to
descend upon the eatch n',which holds it dur-
ing the period of a time exposure, the blades
h and g only closing after the lever [ leaves

.said cateh »/'.

Normally the frog ¢’ stands in the position
shown in Figs. 11 and 13, with the projection
s' engaging the part £’ of the catch m/, serv-

ing tohold the latter out of action; but when

the operating-lever z is pushed inward by the
thumb-lever ¢, as"already deseribed, to the
position shown in Figs. 14 and 15 said part ¢’
is normally pressed by the spring ¥’ into the
hollow of the frog between the projections 7
and s'. This causes the point of the catch m/'
to move into position for action, except when
making graded exposures it is held back by
the catch »’ pressing the projection v/, as al-
ready described. In time and bulb work,
when the lever [ is held by the cateh m/, the
latter is caused to move back and release the
lever by the projection s’ of the frog pressing
the part " of the catch as the frog turns to its
normal position after the lever z is ruleased
The lever z is provided with a pin 2’,which
during timework controls in part the dC'DlOD
of the catch n'. While making graded or
bulb exposures said catch stands apart from
the pin, as shown in the two positions in full
and dotted linesin Fig. 26, and is not affected
by the pin; but in mmework as shown in
Figs. 17 and 27, the npper end of the catch
is turned avamst the pin and is moved by the

latter as the lever z is turned forward and

back. The controlling-spring v’ serves to
keep the catch against the pin 2/, and when
thelever ! is caught by the catch n’, as shown
in Fig. 17, a forward movement of the lever
Z to the position shown in Fig. 14 serves to
release the lever, the parts momentarily as-
suming the positions shown in said figure.
The cams a b ¢ are inclosed in the case E
by the knurled disk f, projecting at its edge
to be seized by the thumb and finger when
setting the parts. This disk is adapted to
turn upon a central axis @?, rigid with the
case, and is provided with a pin b? project-
ing into an orifice ¢? in the cam ¢, by means
of which the latter is turned by the disk. A
similar pin d?, rigid in the cam a, projects
outward through orificesin the cams d and ¢,
by means of which all three cams turn as a

‘single body with the disk, including also the

pomter e, which is controlled by means of a
pin-¢® engaging the disk. .

The speed-dial H, Fig. 3, is marked with
different characters, the initials “B” ¢“T7”
denoting, respectively, bulb and time. The
disk and the cams are adapted to be turned
to have the pointer indicate any of the char-
acters from ““1” to “T.” The eight numbers
on the dial, *“1” to “100,” inclusive, are so
placed that when the pointer is successively

3

turned to them the mechanism will be suc-
cessively in positions to give a series of regu-
larly-graded exposures as to duration from
about one second of time o instantaneous.
The pin w, Figs. 7, 8, and 9, of the ring G
reaches outward t;moUWh comeldm« slots 12

and k*in the parts B andE 1espeet1vely, into.

the slot « of the cam a. This slot « is ¢ircu-~
lar throughout most of its length, on account
of which the turning of the cam, as already
stated, does not ordinarily affect the ring,
this period of rest for the ring occurring while
the pointer ¢ indiecates any of the positions
for graded work. When, however, the disk
is turned so the pointer stands at ““B,” the
outwardly - turned part f? of the slot & en-
gages the pin w, as appears in Fig. 7, and
causes the ring to turn slightly toward the
left. This new position of the ring brings
the indentation ' opposite the pin o' of the
catch-lever n' for bulbwork, as appears by
dotted lines in Fig. 25. Turning the pointer
onward to *‘T,” the part p’ of the ring will
be removed from the pin o', as shown in Fig.
17, for timework.

The grade-cam b, Figs. 6, 19, and 22.to 24,
the air-valve D, and cam-lever I together de-
termine the duration of each of the series of
graded exposures, these parts, together with
the intermediate lever n, constituting the re-
tarding mechanism for the exposure mech-
anism, which latter involves the main lever
l.  When the parts are set for an exposure,
Figs. 12 and 19, the levers n and F rise, and
if the inner end of the latter is free to move
upward the plunger d will not be raised. If,
however, sald end of the lever be opposed,
the outer end will move upward, carrying the
plunger with it, and the slow descent of the
plunger, on account of the air beneath it, will
serve to retard the action of.the exposure
mechanism; and thus prolong the exposure,
the length of the latter depending upon the
distance the plunger is lifted.

One branch of the lever F is formed with
a point g* in position to be engaged by the
operating edge or face of the grade-cam c.
This limits the distance the inner end of the
lever may move upward, and consequently
the distance the plunger d may be drawnout

and the duration of the exposure, the latter

continuing until the main lever [ returns to
its normal position, as already stated. If the
cam be in position to prevent any upward
motion of the adjacent end of the lever, the
upward motion will take place wholly ab its
outer end, lifting the plungertoits maximuom
height and giving the longest of the graded
exposures. Ifthe cam beturned sothe inner
end of the lever may move a limited distance
upward, the plunger will be raised a corre-
spondingly less distance, giving a shorter ex-
posure. Also if the upward motion of the
inner end of the lever be not obstructed by
the cam the plunger will not be raised, and so
will not enter into the control of the exposure
mechanism, the exposure being in such case
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4

instantaneous. The construction is such
that when the pointer indicates ‘“1” the cam
will be in position to hold the adjacent end
of the lever down, causing the plunger to be
lifted for thelongest of the graded exposures,
and when ‘“100” is indiecated the exposnre
will be instantaneous. Figs. 22, 23, and 24
show the positions of the parts set for expo-
sures when the pointer is set at ¢“2,” ¢ 25,
and ‘¢100,” respectively.

When the shutter is set for bulbwork or

timework, the cam b and levers I and =, Fig.

19, are inoperative, these parts being active
only when graded exposures are made.

With the cams ¢ and b I employ a safety
or guard cam ¢, Figs. 5 and 21 to 24, adja-
cent to the eam D, to control the lever F and
prevent the plunger moving by accident at
any time too far out to cause an exposure of
too-long duration. The branch A2 of the le-
ver F is turned up into position to be en-
gaged by the periphery of the cam ¢, Fig. 21.
This cam is given such shape and relatively
so placed that its operative edge or face is
always presented to the branch A? the instant
the levers » and F cease to move upward or
the instant all parts of the latter cease to
move upward, whether it be acting or not.
This effectually prevents the element d ab
any time acting differently than wished in
regulating the duration of the exposure or
from accidentally entering into such regula-
tory action when designed to be silent.

The cam b is a controller for the retarding
mechanism, which cam and the cams ¢ and ¢,
all joined, act as a single body with three dif-
ferently-formed operating-faces to serve dif-
ferent purposes, as described, each face act-
ing independently of the others. The faces
of the cams b and ¢ act substantially as a pair
in graded work, though the former begins to
act before the latter, and in bulbwork and
time-work the cams a and ¢ act practically as
a pair, the cam D being out of action.

‘When the plunger d is up, it descends
against the action of the air beneath it in the
body D (the air slowly escaping between the
plunger and said body) on account of the
pressure of the spring-actuated lever /. The
inner end of the lever F first descends until
the point n® encounters the circular wall of
the case E, Figs. 5, 6, and 7, when its motion
is arrested, after which the outer end of the
lever and the plunger begin to descend.

With this construetion of shutter the iris
diaphragm ¢, Fig. 2, may be employed, if de-
sired, regulated by the index m? Figs. 1and
2, and associated scale 02 ‘

What I claim as my invention is—

1. Aphotographic shutter adapted to make
graded exposures, having a controlling-body
with separable independent differently -
formed superimposed operating-faces mov-
able as a single body and adapted to be
shifted in a series of positions to, control the
mechanism to give any one of the exposures,

691,689

with means for operating the exposure mech-
anism, as set forth.

2. A photographic shutter adapted to make
any one of a series of regular graded exposures
from brief duration to instantaneous, com-
prising a controlling-body having superim-
posed independent differently-formed operat-
ing-faces movable as a single body that can
be shifted to any one of a series of positions,
with means for operating the exposure mech-
anism, as set forth.

3. Aphotographic shutter adaptred to make
any one of a series of quick graded exposures
from brief duration to instantaneous bhaving
a separable controlling part for the mechan-
ism composed of various differently-formed
superimposed operating-cam surfaces adapt-
ed to be moved as a single unit upon a com-
mon center to be shifted to different posi-
tions, one for each of the exposures of the se-
ries, with means for operating the exposure
mechanism, as set forth.

4. Aphotographic shutteradapted to make
graded exposures, consisting, in combination
with the exposure mechanism, of retarding
mechanism for the exposure mechanism, and
a shiftable controlling-piece for the retarding
mechanism embodying differently-formed su-
perimposed cams to effect any one of the
graded exposures,means for moving said cams
as a single body, and means for operating the
exposure mechanism, as set forth.

5. A photographic shutter adapted to make
aseries of quick exposures graded from brief
duration to instantaneous, and bulb and time
exposures, having a controlling-piece of su-
perimposed cams adapted to be moved on a
common center to any one of a series of po-
sitions for controlling the mechanism to give
the graded exposures, or to either of two
other positions to give bulbor time exposures,
substantially as shown and described.

6. A photographieshutter adapted to make
a series of exposures regularly graded as to
duration, having in combination with the ex-
posure mechanism a retarding mechanism
composed of superimposed bodieshaving vari-
ous differently-formed operating-faces,means
for causing said faces to be moved as a single
body and a shiftable controller for the retard-
ing mechanism whereby any of the exposures
of the series may be made, and means for op-
erating the exposure mechanism, substan-
tially as shown and described.

7. A photographic shutter for making
graded exposures, having a holding-body and
exposure mechanism therein, in combination
with retarding mechanism comprising alever,
and a separable movable part with uneven
operating-face to engage said lever, and con-
structed to form independently-acting cam-
surfaces superimposed one upon the other on
a common center, with means to operate the
exposure mechanisin, substantially as de-
seribed.

8. A photographic shutter for making
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graded exposures, having a hollow body, and
exposure mechanism therein, a controlling-
body consisting of differently-formed super-
imposed cams moving as a unit to control said
mechanism in combination with retarding
mechanism comprising a lever, and a movable
cam to engage said lever; with means for op-
erating the exposure mechanism, sabstan-
tially as described.

9. A photographic shutteradapted to make
graded exposures, having a holding-body and
exposure mechanism therein, a eontrolling-
body consisting of differently-formed. super-
imposed cams moving as a unit to control said
mechanism in combination with a lever, and
amovable cam to engage one end of the lever,
and an air-valve connected with the opposite
end of the lever, and means to operate the ex-
posure mechanism, substan’mally as shown
and described.

10. A photographicshutter adapted to make
graded exposures, having a holding-body and
exposture mechanism therein, in combination
with a lever having branches, cams to engage
the branches of the lever, and means to set
the cams, and for operating the exposure

-mechanism, and an air-valve actuated by

said lever, substantially as and for the pur-
pose speclﬁed .

11, Incombination with the expos ure mech-
anism of & photographic shutter adapted to
make graded exposures, a retarding mechan-
ism for the exposure mechanism, and a shift-
able controller for the retarding mechanism
whereby the duration of the exposure may be
determined, and a shiftable guard for limit-
ing the action of the retarding mechanism,
substantially as and for the purpose set forth.

12. In combination with the exposure mech-
anism of a photographic shutter adapted to
make graded exposures, a retarding mechan-
ism comprisingalever, for the exposure mech-
anism, cams adapted to move together as a
unit forengaging different parts of the lever,
and means for operating the exposure mech-
anism, substantially as shown and for the
purpose set forth.

13. The main lever of the exposure mech-
anism of a photographic shutter adapted to
make graded exposures, a cam-lever, and an
intermediate lever connecting the main lever
and the cam-lever, in combination with an

- air-valve connected with the cam-lever, and

55

6o

65

a cam for-controlling the cam-lever, substan-
tially as and for the purpose specified. -
14. Aphotographicshutteradapted tomake

graded, bulb and time exposures, provided

with a movable body having various differ-
ently - formed superimposed operating-faces
to act as a unit on a common center for con-
trolling the mechanism to effect the different

exposures, with means to set said body and

means for operating the exposure mechanism,
substantially as specified.

15, A photographicshutter adapted to make
graded, bulb and time exposures, having a

5

movable body consisting of various independ-

ent differently-formed superimposed cams

joined and moving as a unit on a common
center for controlling the mechanism to effect
the various exposures, with means to set said
body and means for operating the exposure
mechanism, substantially as shown and de-
seribed.

16. A photographicshutteradapted fo make
graded, bulb and time exposures, having a
movable body with various independent dit-
ferently - formed snperimposed operating-
cams movable on a comnmon center for con-
trolling the mechanism to effect the different:
exposures, with means to set said body and
means . for operating the exposure mechan-
{sm, said operating-faces each acting inde-
pendeutly, substantially as shown. and de-
scribed.

17.- A photographicshutter ddapted tomake
graded, time and balb exposures, having a
body_ adapted to take different positions for
the graded exposures and other positions for
the bulb and time exposures, said body hav-
ing differently-formed operating-faces, two
acting as a pair, in each of said positions for
ﬂraded exposures for controlling the mechan-
ism therefor while the other face remains
neutral in said positions, with means to ad-
just said body and for operating the exposure
mechanism, substantially as specified.

18. A photographicshutteradapted tomake
graded, bulb and time exposures, having a
body adapted to take different positions for
the graded exposures and other positions for
the bulb and the time exposures, said body
having differently-formed operating - faces,
two acting as a pair, for controlling the mech-
anism for the graded exposures, the other,
third,face being neutral, said third faceacting
to control suceessively the mechanism for the
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bulb and the time exposures while said pair

of faces is inactive, substantially as and for
the purpose specified. :

19. A photographicshutteradapted to make
bulb and time exposures, having a main lever
and detents therefor toact successively in the
same direction to cateh the lever, a stop to
hold the catehesout of action, and a control-
ling-cam for the stop, with means to movethe
catches into action and for operating the ex-
posure mechanism, substantially as specified.

20. A photographicshutteradapted to make
exposuresof differentduration,havinga main
lever, and an operating-lever for the exposure
mechanism, a pair of catches for the main
lever controlled by the operating-lever, with
means for controlling the operating-lever and
for operating the exposure mechanism, sub-
stantially as and for the purpose set forth.

21. A photographicshutteradaptedtomake
exposures of different durations, having a
main lever, and an operating-lever for the ex-
posure mechanism, a primary catch for the
mainlever,and asecondary catch for the main
lever adapted to control the primary eatch,
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the operating-lever engaging the secondary
catch, with means for moving the operating-
lever, substantially as and for the purposeset
forth.

22. A photographieshutteradapted to make
exposures of different kinds as to duration,
having a main lever, a primary and a second-
ary cateh for the main lever, an operating-
lever for the exposure mechanism adapted to
control the secondary catch, and an actuator
forthe operating-lever and the primary cateh,
substantially as shown and described.

23. A photographicshutteradapted to make
instantaneous and longer exposures, having
a main lever, a primary and secondary catch
for the main lever, an operating-lever for the
exposure mechanism adapted to control the
secondary catch, and an actuator for the op-
erating-lever,said actuatorand thesecondary
catch jointly acting to control the primary
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cateh, substantially as and for the purpose
specifled.

24. In a shutter of the character described,
a setting device, and the rim of the aperture
of the shutter constructed to serve as an axis
independent of the shutter movement itself.

25. In a shutter of the character deseribed
a controlling-body composed of a plurality
of separate independent superimposed cams
mounted upon a common center and means
for uniting the same to cause them to move
in unison at predetermined periods.

In witness whereof I have hereunto set my
hand, this 29th day of August, 1900, in the
presence of two subscribing witnesses.

ANDREW WOLLENSAK,

Witnesses:
Exos B. WHITMORE,
M. L. WINSTON.
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