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SrEVIFICATION forming part of Lett

leas

To «ll whom 6 may concern:

Be it known that I, RupornraH KLEIN, of
Rochester, in the county of Monroe and State
of New ¥York, have invented certain new and

5 useful Imprevements in Photographic Shat-
ters; and I do hereby declare the following to
be a full, clear, and exact description of the
same, reference beinghad to the accompany-
ing drawings, forming a part of this specifi-

1o cation, and to the reference-numeralsmarked
thereon.

My present invention has for its object to
provide an improved automatie photographic
shutter which can be readily set for making

15 instantaneous, time, or so-called ¢ bulb” ex-
posures, and the operation of the shutter
caused by the movement of a single part or
operating member in one direction, although
some of the parts may be readily adapted for

20 use in connection with shutters of a different
type; and it consists in certain improvements
and combinations of parts, all as will behere-
inafterfully described, and the novel features
pointed out in the claims at the end of this

25 specification.

In the drawings, Figure 1 is a front view
of a shutter constructed in accordance with
my invention; Fig. 1%, a rear view of the front
or dial plate with the adjusting or setting de-

30 vices for determining the kind of exposure to

be made; Fig. 2, a rear view of thes shutter
members and ui‘eir operating parts looking

toward the left in Fig. 5; Fig. 3, a view of
the shutter operating and conmolhn g devices
35 with the front plate removed, showing the
shutter ready for making an instantaneous
exposure; Iig. 4, a similar view just before
the parts are fripped, the operation being
caused by the movement of the hand-lever;
40 Tig. 5, a vertical sectional view on the line
a o of Tig. 8; Fig. 6, a detail perspective
view of the detaining and master members;
TFig. 7, a view similar to IFig. 8, showing the
parts set for making a time exposure with the
45 shutter open and hef01e the operating mem-
ber is released; Tig. 8, a similar view show-

ing the shutter held open ready to be closed
by a second operation of the operating mem-
ber; Fig. 9, a similar view showing the parts

so set for a bulb exposure just before the shut-
. ter is opened; Tig

. 10, a similar view show-
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ing the parts in position ocecupied by them
when the shutter is held open during a bulb
exposure; Fig. 11, a view of the parts set for
an automatically-timed exposure; Ifig. 12, a 55
plan view.

Similar reference-numerals in the several
figures indieate similar parts.

The main casing or support for the shutter
embodies a plate 1, having a central aperture 6¢
and a rearwardly-extending rim 2, to which
a cover-plate may be attached, carrying the
usual iris diaphragm. Formed with or con-
nected to the upper portion of the main sup-
port 1 is a supporting-plate 3, carrying the 63
shutter-actuating parts. Theshutter proper—
that is to say, the means for intercepting the
rays of light—consistsin the presentinstance
of two shutter members 4 and 5, (shown par-
ticularly in Fig. 2,) each provided with an ap- o
erture 6 and pivotally connected at opposite
ends to levers 7, pivoted at S upon a support-
ing-plate. Oneof thelevershasa thrust link
or arm 9 pivoted to it at 10, the upper free
end of which is connected toa coil-spring 11, 75
extending around a disk or boss 12 and con-
nected to a pin 13, projecting from the rear
side of a master member or plate 14, rigidly
connected to and turning with the disk 12
on the front side of the plate 3. The end 8o
of the link 9 is provided with a shoulder 15,
adapted to be engaged by the pin 13 when
the shutter is set 101 operation, as shown in
dotted lines in Fig. 2, said link turning on
the pivot 10 to permit the engagement of the 83
pin with the shoulder, and the connection be-
ing such that when the master member moves
from the position shown in dot-and-dash lines
to that shown in full lines in Fig. 2 the link
will bethrustlengthwise tothe position shown go
in dotted lines, moving the apertured shutter
members to permit the passage of light, and
when the pin 13 reaches the position shown
in full lines it will release the link and per-
mit the spring 11 to return it tonormal posi- g5
tion, closing the shutters again. Thusitwill
be seen that by reason of the latch connection
shown the master member may be moved to
the left in Tig. 2 without opening the shutter
and when moved to the right will throw the 1cc
shutter open and permitittobeclosed as soon
as the pin 13 is disengaged from the link,
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While this construction of shutter isparticu-
larly aGapted to be used in connection with
the controlling devices hereinafter deseribed,
I do not des1re to be confined to thisor toany
particular type of shufter mechanism, as
others can be employed without departing
from the spirit of my invention. _

The devices for operating and controlling
the master member are arranged upon the
front of the plate or support 3, and said mas-
ter member 14 is provided with an engaging
pin orprojection16, arranged, pretexably,be-
low its pivotal eenter and also with a releas-

" ing projeetion 17, in the plesent instance in

5

20

25

prox1m1ty thereto, and is operated and re-
leased by an operating member embodying
the lever 18, pivoted at 19 and carrying a
latch or pawl 20, pivoted to the member 18
at 21 and having at its forward end an engag-
ing shoulder or catch 22 and a releasing pro-
Jectlon or extension 23. Connected. to the
lateh 20 at_24 is a spring 25, secured at its
opposite end to the casing or support and op-
erating to retain the lever 18 in the position
shown in full lines and also to hold the pawl
20 down upon the pin or projection 16, the

~ relation .of the latch and master member be-

30

35

ing such that in normal position the latch is
adapted to engage the pin 16, as shown in
Fig. 38, and when the lever 18 is moved to the
posntmn shown in Fig. 3 it will carry the mas-
ter member around (by the engagement of
the projection 22 with the pin) and then the
projection 23 on the latch will engage the pin
17 and lift the projection 22 out of engage-
ment with the pin 16, allowing the spring 11
(and also the additional spring 26, extending
around the boss 12 and secured to the casing

-by. a serew 27) .to operate the master mem-
40,

‘ber to first position, thereby opening the

- shutter proper and permitting closing when
-~ the link 9 is disengaged from the pin 13 on

45

50

the master membex

The movement of the operatmv lever or
arm 18 may be cansed by any suitable means—
as, for instance, by means of a lever 28, piv*
oted on the axisof the lever18, provided with
a pinorstnd 29, adapted to engage the member
when moved in one direction only and hav-
ing its outer end curved downward and rest~
ing upon the top of the piston 30 of a pneu-

- maticengine,havingacontaining-cylinder3l,

35

‘60

_upon the end thereof.

65

supported upon the casing, to which is con-
nected an operating-bulb and tube of the or-
dinary or any preferred consfruction. The
lower end. of the member 18 is connected by
a link 32 with one arm of a lever 33, pivoted
upon a.stud 34 on the support 3, provided
with. the outwardly-extending thumb-piece
or handle 35 and also with the inwardly-ex-
tending arm. 36, having the pin 37 mounted
.This lever 33.is ar-
ranged on the opposite side of the front of
the shutter from the pneumatic engine, and
by the manipulation of the end 35 the oper-
ating member may be moved when it is not
desirable to use the pneumatic ¢ngine, the

695,564

connection between the latter and the mem-
ber 18 being a loose one, as shown. The
lever 33 and the member 18 always move to-
gether and are practically cne structure, so
that when in the claims the term ‘“operating
member” is used it includes both these parts
unless otherwise specified, the present ar-
rangement ‘being employed to make the de-
vice as a whole symmetrical and operable
from either side. The studs 34, connected
to the supporting-plate 3, not only constitute
the .pivots for the levers, but ‘also carry at
their outer end a bridge piece or plate 40,
said bridge-piece bemv shown in Figs. 8, 5,
and 11, but omitted in the other ﬁaures Tor
the sake of clearness, and pivoted upon the
center of this bridge-piece and directly below
the pivotal center “of the master member is a
bell-crank lever 41, carrying at its lowerouter

end the eylinder 42 cooperating with a eyl-

inder or abutment 43, pivoted at 44 upon the
front of the casing, said cylinders forming a
dash-pot or retarding device for- conbrollmg
the timing operations ‘of the shutter and being
fitted to _each other so that the air will escape
from between them but slowly when they are
moved relatively together, offering practi-
cally a constant r esistance to the closing oper-
ation of the shutter, as will be descrlbed ex-
cepting as the leverage between the master
member and said dash-pot is varied. The up-
per shorter end of the lever 41 is slotted, and
upon the master member is arranged a slotted
guide formed by a curved rim 45 preferably
terminating just above the pivotal center of
said member.
ing extending over the front of the operating
parts of the shutter and seeured by the screws

46 indicates aface-plate orecas-.
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47 or otherwise, said plate having upon its .

face the figures ‘1, 3, 1, %, vis” and the let-
ters “B” and “T,” and pivoted upon this
plate is a setting memb‘er consustmcr of an
arm or index 48, provided at its rear with
the crank-pin 49, upon which is pivoted a link
50, ca_rrying at its outer free end a connect-
ing-pin 51, passing through the slotted upper
end of the lever 4] and lono' enough to reach
between the sides of the slotted <ru1de 45 on
the master member. When the settmnr arm
or index 48 is turned to the numeral “1” on
the plate 46, indicating the greatest: length
of exposure f01 which the shutter is a.dapted
in the present 1nst(mce, the pin 51 will be

I10
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moved upward in the slotted guide 45 at a -

point farthest removed from the pivotal cen-
ter of the master member, so that when the
master member 14 is moved to the left, as-in
Fig. 11, in setting it the lever 41 of the re-
tarding deviceis carried with it and the parts
constituting the dash-pot separated, and then
when the master member is tripped and is
moved backward by its.spring the parts of
the dash-pot are brought together, and the
movement of the master membel is retarded.
by said dash-pot, so as to regulate the speed

with which the shutter is tripp,ed to close it

the position of the parts just at the time the
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master member is tripped and released being
shown in Fig. 11. Of course by varying the
leverage between the retarding device and
the master member the speed with which the
latter moves may be regulated, so that ex-
posuresof any duration may be accomplished,
and thus the indieations 4, L, %= upon the
dialindicate the time that the shutteris open,
determined by the amount of leverage be-
tween the parts caused by the position of the
connecting-pin 51.

In order to cause an instantaneous expo-
sure, it is only necessary to relieve the mas-
ter member from the operation of the retard-
ing device, which is accomplished when the
connecting pin orarm 51 is practically on the
center of movement of the master member,
asshown in Figs. 3 and 4, when said member
is not affected by the retarding device, and
the index 48 then codperates with the indi-
cation ““ 17" on the face-plate, thereby allow-
ing the shutter to close as soon as the operat-
ing member is tripped and releasing the mas-
ter member.

In order to adapt the shutter for time ex-
posures, in which the master member is re-
tained until a second impulse is given to the
operating-arm 35 or to the pneumatic operat-
ing-engine, or for bulb exposures, when the
shutter is held open as long as there is pres-
sure upon the engine or operating-handle, the
said master member is provided at its outer
end with a stud or projection 60, arranged to
coOperate with a point 62 and also with a
bulb-stop or projection 63, formed upon a de-
taining member or arm 64, pivoted upon a
stud or screw 65, said detaining member be-
ing also provided at its rear side with a hook
or projection 66 and at its forward edge with
a projection or lug 67. This detaining mem-
ber is preferably constructed of a single piece
of sheet metal struck up in the proper form,
as shown in Fig. 6, and is moved outwardly
away from the pivotal point of the master
member bya spring 63, extending around the
stud 63 and having its ends engaging the stud
or bridge-support 3¢. Alsoextendingaround
the stud 84 is a light spring 88, having one
end engaging the stud 65 and the other oper-
ating upon the handpiece or lever 33 for as-
sisting in turning the latter to the position
shown in Fig. 3 and insuring the operation
of a cateh thereon, notwithstanding the rela-
tively loose connection with the member or
lever 18. ‘

70 indicates an arm controlling member or
lever, pivoted at 71 to the bridge-piece 40,
extending across the center of the master
member and having its outer end connected
to a spring 72, attached to the main frame at
73, said spring serving to normally hold the
arm up in the position shown in Figs. 3 and
11, so that an inelined shoulder 74 on said
controller will eo6perate with the projection
67 on the detaining member and preventing
the outward movement of the latter to the
position shown in Figs. 7t6 10. The position

=
D

of this controller determinesthe operation of
the shutbter for bulb or time exposures and is
itself operated against the tension of the
spring 72 by means of the pin 51 of the set-
ting member, which extends aboveit. Thus
when it is desired to make a time exposure
the index 48 of the setting member is moved
to codperate with the letter “T'”” on the front
plate, thereby moving the pin 51 down to the
position shown in Figs. 7and 8, removing the
time-controlling member 70, with its projec-
tion or shoulder 74, out of the path of the stop
or projection 67 on the detaining member.
When now the operating member 18 ismoved
either by the bulb or the handpiece 35, the
master member will be operated to open the
shutter-leaves, and as soon as the pin 37 on
the lever 33 moves out from beneath the pro-
jection 66 on the detaining member thespring
68 will throw the latter back to the position
shown in full lines in Fig. 7, with the point
or end 62 in the path of the stop or projection
60 on said master member and the hook 66
beneath the pin 37 on lever 33, and when the
master member is released from the operat-
ing member its operating-spring will throw it
down, and it will be arrested by the engage-
ment of stops 60 and 62, as shown in Tig. 7,
with the shutters maintained open. When
the pressure upon the operating member is
released, the pin 37 upon the lever 33 will en-
gage the hook or projection 65 on the detain-
ing member, moving the latter forward
slightly, far enough to take the end of the
projection or bulb-stop 62 out of the path of
the stop 60 on the master member; but the
outer inclined surface 61 of the member 64
will engage the stop 60, and being on a dif-
ferent curve or plane from that of the path
of the latter and the member 64 still engaged
by the pin 37 the shutter will be held open,
the parts being then in the position shown in
Tig. 8, and upon a second operation of the con-
trolling member the projections 37 and 66 will
be disengaged, allowing the master member
to move to first position, closing the shutter
again. :

‘When it isdesired to causea bulb exposure,
it is necessary to move the index 48 of the
sefting member to codperate with the letter

‘B” on the face or index plate, thereby mov-
ing the controller 70 only far enough to per-
mit the detaining member to move on its
pivot outwardly far enough to bring the pro-
Jjection 63 in the path of the projection 60 on
the master member, so that after the latter
moves a sufficient distance to throw the shut-
ter open it is retained by the projection 63,
as shown in Fig. 10, as long as pressure is
maintained on the operating member or its
lever 33, and as soon as this pressure is re-
lieved theleveris moved forward by its spring,
and the pin 37 engages the rear side of the
projection 66 on the detaining member, mov-
ing the latter forward and releasing the stop
63 from 60, allowing the master member to
move to close the shutter again.
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From the above description it will be un-

‘derstood that the shutter is adapted for mak-
ing instantaneous, time, automatieally-con- |

trolled time, and bulb exposures by the sim-
ple manipulation of the operating member,
the shutter being set in the first instance for

- the kind of exposure required and returning
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tonormal position after the exposure has been
made, ready for a second operation of the same
kind,if desired,or the kind of exposure may be
changed by the manipulation of the index 48
of the setting member.

‘While I prefer the particular form of shut-
tershown, embodying two reciprocating over-
lapping leaves or shutter members, I do not
desire to be confined to this, as other forms
could be used, and also, although I prefer to
actuate the shutter by means of both the bulb
and the operating-lever 33, capable of manip-
ulation by hand, I do not desire to be con-
fined to either of these arrangeiments.

The term ‘‘master member” is used herein

in the broad sense of a device having a con-

nection with the shutter proper and control-
ling its operation.

Byarranging the operatingpartson thebase
or supporting plate of the shutter the engine
and retarding devices on opposite sides Iam
enabled to render the shutter symmetrical

-and by placing the setting devices upon the

removable cover-plate,with a detachable con-
nection between them and ‘the operating
parts, ready access is had to the parts for t.he
purpose of inspection or repair when desired.
The division of the operating member into
twoparts—i. ., thelevers 18and 23—also con-
tributes to the symmetrical arrangement and
balances the shutter more evenly thanif they

were arranged on the same side of the master:

member.

I claimas my mvenmon—— -

1. In a photographic shutter, the combina-
tion with a shutter proper, aspring-operated
master memberandamovableoperating mem-
ber for operating the master member against
its spring and releasing it by a continued
movement in one direction, of a single de-
taining member having time and bulb stops
adapted -to codperate separately with the
master member, and means for holding said
member with both-stops out of engagement
with the master member.

- 2. In aphotographic shutter, the combina-

~ tion with a shutter proper, a spring-operated

55
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master memberand amovableoperating mem-
ber for operating the master member against
its spring and releasing if, of & single de-
taining member having time and bulb stops
either of which may coéperate with and con-
trol the movement of the master member,and
a setting device for controlling the position
of the detfumno member.

3. Ina photoordphtc shutter, the combina-
tion with a master member, of a single de-
taining member having time and bulb stops,
either of which may cooperate with and con-
trol the movement of the master member, a

- 695,564

| setting device for conti'olli_ug the position of -

the detaining member, and an operating
member for actuating -the master member
and engaging and -controlling the’ detalnln"
member.

4. In a photographicshutter, the combina-

tion-with a. master member, of a single de-

taining member having time and bulb stops,
either of which may co6perate with and con-
trol the movement of the master member, a
setting device for adjusting the detaining
member to cause one stop toengage the mas-
ter member, an operating member codperat-
ing-with Lhe master member to actuate it
When moved in one direction and codperat-
ing with the detaining member to release the
master member when operated in the other
direction.

5. In aphotographic shutter, the combina-
tion with a master member,of a single detain-
ing member having time and bulb stops,
either of which may codperate with and con-
trol the movement of - the master member, a
setling device for adjusting the detaining
member to cause one stop to engage the mas-
ter member, an operating member codperat-
ing with the master member to actuate it

-when moved in one direction and codperating

with the detaining member to hold it, said
master member codperating with and operat-
ing the detaining member to normal posi-
tion when the latter is released by the oper-
ating member.

6. In a photographic shutter, the combina-
tion with a master member, of a single detain-
ing memberhaving time and bulbstops,either
of which may co0 perate with and control the
movement of the master member, a setting
device foradjusting the detaining member to

70
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cause either stop‘to engage the master mem- -

ber, an operating member for actuating the
master member in one direction and codper-
ating with the detaining. member fo hold the
latterin engagement with the master member.

7. In a photographic shutter, the combina-
tion with a master member, of a single detain-
ing member having two time-stops adapted to
be engaged successively by the master mem-
ber to arrest the latter, and a movable oper-
ating member for actuating the master mem-
berin one direction and codperating with the
detaining member to hold the second stop on

the latter in engagement with the master

member.

8. Ina photovraphlc shutter, the combina-
tion with a master member, of a single detain-
ing member having two time-stops ada.pted to
be engaged successively by the master mem-

-ber for a time exposure, and a stop adapted

to be engaged for a bulb exposure, an operat-
ing member for operating the master member
in-one direction and codperating with the de-
taining member, and setting devices for con-
trolling the position of the detaining member.

In a photographic shutter, the combina-
tlon with the master member, of a single mov-
able detaining member having stops thereon
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codperating with the master member for time
and bulb exposures, means forcontrolling the
position of the detaining member to bring
eitherset of stops into position to engage the
master member, and an operating member op-
erating to move the master member in one di-
rection-and codperating with the detaining
member,

10. Inaphotographicshutter, the combina-
tion with the master member, of a single mov-
able detaining member having three stops
thereon, two adapted to codperate in succes-
sion with the master member for time ex-
posures and one for bulb exposures, setting
devices for bringing the time or bulb stops
into codperative relation with the master
member, and an operating member adapted
to actuate the master member in one diree-
tion and codperating with the detaining mem-
ber to control it.

11. The combination with the master mem-
ber, of the detaining member having the stop
62 and incline 61, and the operating member
for actuating the master member and coip-
erating with the detaining member when the
incline 61 is in engagement with the master
member.,

12. The combination with the master mem-

-berhaving the stop or projection thereon, the

detaining member having the stop 62 and in-
cline 61, and the spring for operating it with
the stop 62 in the path of the stop on the mas-
ter-lever, of the catch 33 engaging the detain-
ing member to move it againstitsspring and
then arrest it with sthe stop 62 engaging the
incline. '

13. The combination with the master mem-
ber having the stop 60, of the movable detain-
ing member having the stop 62, incline 61 and
the stop 03 thereon, setting devices for con-
trolling the movement of the detaining mem-
ber, and means for operating and releasing
the detaining member.

14. Ina photographicshutter,the combina-
tion with the master member, the operating
member codperating therewith, of the detain-
ing member having the stops 62 and 63 and
the inecline 61, the spring for operating the
detaining member, setting devices for limit-
ing the movement of the detaining member,
and connections between the operating mem-
ber and the detaining member for moving the
latter against its spring and for holding it.

15. The ¢combination with the master mem-
ber, the detaining member having the stops
62 and 63, the incline 61, and ecatch 66, and

- the spring for operating the member, of de-

6o
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vices for controlling the movement of the de-
taining member, and the lever 83 having the
cateh 37 thereon.

16. The combination with ashutter, a mov-
able projection or member, of a pivoted de-

taining member having time-stops and abulb--

stopadapted to codperate with said projection
and contrel its movement, means for control-
ling the movement of the detaining member

5

on its pivot to bring either set of stops into
position to engage the projection, and means
for operating sald member on its pivot to

-cause the successive release of the time-stops

when in operative relation with the projec-
tion and to cause the release of the bulb-stop
when thelatterisin cooperativerelation there-
with.

17. Ina photographicshutter, the combina-
tion with amaster member,an operating mem-
ber for actuating it in one direction, and de-

70

75

taining devices for the master member con- -

trolled by the operating member, of a retard-
ing device for governing the movement of the
master member and detachably connected
thereto.

18. Inaphotographicshutter, thecombina-
tion with a master member,an operating mem-
ber for actuating it in one direction, and de-
taining devices for the master member con-
trolled by the operating member, of a retard-
ing device for governing the movementof the
master member, adjustably and detachably
connected thereto,wherebythespeedof move-
ment of the master member may be governed.

19. Inaphotographicshutter, the combina-
tion with a master member,an operating mem-
ber for actuating it in one direction, and de-
taining devices for the master member con-
trolled by the operating member, of a retard-
ing device of constant force, and adjustable
connections between said device and the mas-
ter member for varying the leverage between
the parts to change the speed of operation.

20. Inaphotographicshutter, the combina-
tion with a spring-operated master member,
anoperating member foractuating and releas-
ing it by a continued movement in one direc-
tion, of a retarding device of constant force,
and an adjustable connection between said
device and the master member, whereby the
speed of operation of the latter may be varied.

21. The combination with a spring-actu-
ated shutter proper, a master member, a latch
connection between it and the shutter, an op-
erating member, a spring for operating it in
one direction, and a latch connection be-
tween the operating member and the master
member, of a retarding device, and adjust-
able connections between it and the master
member for controlling the latter.

22. The combination withashutter proper,
a master member for opening and closing the
shutter by a movement in one direction, an
operating member for moving the master
member to operate the shutter, and means for
retarning the member to first or normal posi-
tion, of a retarding device for regulating the
speed of the master member.

23. Thecombination with ashutter proper,
a master memberfor opening and closing the
shutter by a movement in one direction, an
operating device for setting the master mem-
ber to operate the shutter, and means for au-
tomatically returning it to normal position,
of an adjustable retarding deviee for retard-
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ing the movement of the master member in'
a direction to cause the closing of the shutter.
24.- The combination with a shutter proper,
a master member for opening and closing the
shutter by a movement in one direection, an
operating device for setting the master mem-
bertooperate the shutter, and meansfor auto-
matically returning it tonormal position,.of a
retarding device of constant foree, and an ad-
justable connection between it and the master
meinber for varying the leverage between the
retarding device and master member. =
25. The combination withashutter proper,
aspring for closing it,.a master member, a
spring for operating it in a direction toopen
the shutter, a latch connection between said
member and the shutter, an operating mem-

.ber, a latch connection between it and the

master member, and a spring for returning
the operating member, of an adjustable re-
tarding device connected to the master mem-
ber for retarding the movement of the latter
when operated by its spring.

26. Thecombination with a shatter proper,
a spring for closing it, a master member, a
spring for operating it in a direction to open
the shufter, a latch connection between the
said member and the shutter, an operating
member, a lateh connection between it and
the master member, and a spring for return-
ing the operating member, of a retarding de-
vieo of constant force, and an adjustable con-
nection between it and the master member
for changing the leverage between them.

27. The combination with ashutter proper,
a spring for closing it; a master member, a
spring for operating it in a direction to open
the shutter, a lateh connection between said
member and the shutter; an operating mem-
ber, a latch connection between it and the
master member, and a spring for returning
the operating member, of detaining devices
cobperating with the master member, and
operated by the operating member, a retard-
ing device cobperating with the master mem-
her and a setting device operating to control
the detaining devices and the relation of the
master member and retarding device.

28. The combination with a shutter, a mas-
ter member for operating it, and an operat-
ing member having a latch connection with
the master member, of adjustable time-stops
for arresting the master member operated by
the operating member, a retarding device for
governing the operation of the master mem-
ber, and a setting device controlling the re-
lation of the time-stops to the master mem-
ber and also the connection of the retarding
device therewith. :

29. The combination with a shutter, a mas-
ter member for operating it, an operating
member having a latch connection with the

master member, of two time-stops and a bulb--

stop for cooperating with the master member
and operated by the operating member, a re-
tarding deviee, and a movable setting device
for controlling the relation of the stops and
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master member and also’adjusting the mas-

ter member and the retarding device rela-

tively to vary the movement-of the former.
30. In a shutter, the combination with the

70

pivoted master memberhaving the engaging- -
and releasing projections ‘thereon, of the le- .

ver 18 having thé pivoted latech provided with
a shoulder engaging the projection on the
master member, and the extension engaging

the releasing projection, and the spring én-.

gaging the pivoted arm and operating it and
the lever 18 in one direction. )

31. In a shutter, the combination with the

7
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spring-operated master member, of the lever
18, the pivoted latch thereon cooperating with . - -

the mastér member to move-it in one direc-

tion, the lever 83 connected to the lever 18,
detaining devices codperating with the mas-

ter member and operated upon by the lever 33.

32. In a shutter, the combination with-the
spring-operated master member having the
stop thereon, of the lever 18, a latech connee-
tion between it and the master member, the
lever 33 connected to the lever 18, and the
detaining member having stops engaging the
master member and operated upon and de-
tained by the lever 33.

33. In a photographic shutter, the combi-
nation with the shutter proper, a master mem-
ber for operating it, of a movable operating
member codperating with the master member
to actuate it in one direction, a single detain-
ing member having a plurality of stops there-
on adapted to codperate separately with the
master member, and a detachable connection
between the detaining and operating mem-
bers. o

34, In a photographic shutter, the combi-
nation with the shutter proper, and a master
member for operating it, of a movable oper-
ating member codperating with the master
member to actuate it in one direction, a sin-
gle detaining member having a plurality of
stops thereon adapted to cooperateseparately
with the master member and actuated by the
operating member, and means for controlling
the position of the detaining member and the
relation of its stops with the master member.

35. Inaphotographicshutter having mech-
anism adapted for instantaneous, time and
bulb exposures, of an automatic timing de-
vice for regulating the length of the expo-
sure, a setting device for operating the time
and bulb exposure devices into and out of co-
operative relation with the shutter mechan-
ism and varying the operation of the timing
device, and an operating member automat-
ieally movable in one direction and manually
operable to cause the actuation of the shutter
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and to control it when set for time or bulb -

exXposures.

86. The combination with the shutter
proper, the master member, and the single
detaining member having the bulb and time
stops thereon, of the controlling-lever codp-
erating with the detaining member, the re-
tarding device having the slotted lever, and
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the movable setting device codperating with
the master member and the retarding device
and with the controlling-lever.

37. In a shatter, the combination with the
pivoted master member having the engaging

-and releasing projections, of the pivoted le-

ver 18, the pivoted lateh thereon having the
shoulder engaging the projection on the mas-
ter member, and the extension engaging the
releasing projection. '
38. In a photographic shutter, the comDbi-
nation with a master member, an operating
member for actuating itin one direction, mov-
able and adjustable detaining devices for the
magter member for making bulb and time ex-
posures and controlled by the operating mem-
ber, of a retarding device for governing the
movement of the master member, and setting

7

devices coOperating with the defaining de-
vices and with the retarding device for vary-
ing their relation to the master member.

39. In a photographic shutter, the combi-
nation with a master member, an operating
member for actuating itin one direction and
releasing it, movable and adjustable detain-
ing devices for the master member for time
and bulb exposures and controlled by the op-
erating member, of aretarding device for gov-
erning the movement of the master member
and a single movable part for controlling the
detaining and retarding devices to vary their
relations with the master member.

RUDOLPH KLEIN.

Witnesses:

F. F. CHURCH,
THEODOR BRUECK.
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