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PHOTOGRAPHIC SHUTTER

Friedrich A. Gustav Pirwitz, Rochester, N. Y.,
assigner {o Wollensak Optical Company, Roch-
ester, N. Y., a ‘corporation of New York

_Application Januéry 14, 1938, Serial No. 185,023
20 Claims., (Cl 95—63)

This invention relates-to a photographic shut- the gear ratio is automatically changed at cer-
ter, and while its features are susceptible of tain higher speeds to reduce the resistance of the
various apphcatlons it is intended more particu- retarding mechanism, and at the same time make
larly for a high speed shutter of the set type, iIn  possible accurate operation of the shutter at such

5 which a master operating member is put under high speeds. 5
* tension by a setting lever, and when released Another purpose of the invention is to afford
effects operation of the shutter at the_speed for a retarding mechanism, the action of which is
which adjustment has been made, and it has for additionally modified at certain speeds by an
its principal purpose to afford a mechanism hav- escapement pallet that is automatically disen-
10 ing a minimum number of parts of light weight gaged from the retarding mechanism at certain 10
and compactly arranged, so as to make possible predetermined points. .
both accurate and high speed operations, .- An additional object of the invention is' to

Another purpose of the invention is to afford afford a simple and efficient controlling cam that

a structure in which shutter blades of the lightest is adjustable and serves to govern simultaneously

15 and thinnest material can be successfully em- = the positions of the trlgger the retarding mecha- 16
ployed, securing accuracy of operation at high nism, the escapement pallet, and a supplemental
speed exposures, such as Yo and %% part of a means for imposing additional tension on the
second, and at the same time avoiding excessive master operating member to effect a high speed

or fast wear of the shutter parts. - of instantaneous exposure when the retarding
20 An additional object. of the invention is to mechanism is entirely disengaged. 20
afford an ‘operating mechanism so designed as to Still a further object of the invention 1s to

permit the utilization of a light weight shutter afford a simple and practical construction for
blade operating ring of aluminum or other suit- housing and supporting the various parts referred
able light weight alloy. to including the shutter blades and blade op-

25 A further purpose of the invention is to afford erating ring, and correlating these various parts 2p
an accurate, dependable and durable shutter that in compact relation, affording a light weight com-
can be built at a low cost, bringing it within the pact assembly that can be manufactured at a
range of general commercial use, while attaining - relatively low cost.

the same degree of speed that has heretofore To these and other ends, the invention con-
30 been possible only with heavier and more costly sists in the arrangement and construction of 30
construetions. parts that will appear clearly from the following

In a more particular aspect, the invention has description when read in conjunction with the
for its object to afford a shutter, preferably of accompanying drawings, the novel features be-
the set type, which includes a single control mem- = ing pointed out in the claims following the

35 ber or trigger that is adjustably positionable to specification. . 35
bring about operation of the shutter for either a In the drawings: -
time, bulb, or an instantaneous exposure at any Fig. 1 is a plan view of a photographie shutter

selected speed within the limitations of the ad- constructed in accordance with cne embodlment )
justment, as for instance from % to 1400 part of a of the invention;

40 second, the control member or trigger being ad- Fig. 2 is a side eleva.tlon of the same, - 40
justable to cooperate with the master operating Fig. 3 is an enlarged view similar to Fig. 1 with
member from any selected position to give the the cover plate and adjusting ring removed, and
desired exposure. showing the controlling cam partially in dotted

Another purpose of the invention is to prowde lines and in the position of adjustment that it
45 a shutter with a single trigger that is practical = occupies when holding the control member or 45
in design and will cooperate with a master op- trigger and other parts at the proper places for
erating member-in any of several different posi- a time exposure; ‘

tions so that when released, it will effect the Fig. 4 is a transverse sectional view on the line
necessary movements of the master operating 4—4 of Fig. 3; )

50 member for either bulb, time or instantaneous’ .- Fig. 5 is a further enlarged transverse sectional 50 .
exposures. - : view through the housing, showing the interior

A further. purpose of the mventxon is to afford operating mechanism in side elevation, looking
a simple and efficient type of retarding mecha- from the bottom of Fig.-3 upwardly;
nism that is operatively associated with the Fig. 6 is a similarly enlarged transverse sec-
master operating member and so designed that tional view on theline-6-—8§ of Fig. 1; . 56
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Fig. 7 is a plan view of the shutter blade as-
sembly, including the blade operating ring and
their support, with the actuating device 2ppear-
ing in section, and the mechanism thereabove
removed;

g, 8 is a, transverse sectional view on Hne
8—8 of Fig. 7

Fig. 9is a view similar to Fig. 7, showing one
of the shutter blades in its retracted position;

Fig. 10 is a detail transverse seetional view on
the line 18—10 of Fig. 9;

Fig, 11 is a detail transverse sectionzl view on
the line {1—{1 of Fig. 9;

Fig, 12 is a plan view similar to Fig. 3 with the
top of the housing ¥emoved, the controlling cam
being iAdicated in dotted lines, and showing the
normal position of the parts with the shutter
closed, the master operating member released,
and the trigger adjusted to the posmon reguired
for a time exposure;

7ig. 13 is a detail transverse sech"xal view on
the lihe 18—I[3 of Fig. 12 illustrating the rela-
tion between the trigger and master operating
member when the latter is in normal or released
position and the tmgger adjusted for a time ex-
posure;

Fig. 14 is a plan view similar to Hig, 12, show-
ing the setting lever in the position. whlch it
assumes when it has moved the master operat-
ing member to its set or tensioned pesition for
a time exposure, where it is helg by the trigger;

Fig. 15 is a detail transverse sectional view on
line 16—I5 of Fig. 14, illustrating the relation
between the trigger and master operzting mem-
ber when the Iatter is set for a time exposure;

Fig. 16 is a view similar to Figs. 12 and 14,
showing the position the parts assuine upon op-
erating the trigger in one direction from the po-
sition of Fig. 14 and before release of the trigger;

Fig, 17 is a detail transverse sectional view on

‘the line 17—{7 of Fig. 16, showing the relation

hetween the trigger and master operating mem-
ber when the latter has been partially released
upon initial movement of the trigger;

Fig. 18 is a view similar to Fig. 16, showing the
position assumed by the parts after the trigger
has been released and assumes its initial posi-
tion, holding the master operating member in
position to retain the shutter open until the trig-

.ger is again operated, according to the usual time

exposure operation;

Fig. 19 is a detail transverse sectional view on

the line 19-—19 of Fig. 18 showing the relafion
between the trigger and the master operating
member when the latter is retained by the re-

leased trigger so as to hold the shutter open for

a fime exposure, and. unt11 - second operation of
the trigger;

Fig. 20 is a view smula.r to Fig. 14 with the
master operatmg member in set position, and the
trigger adjusted in proper position to.effect a
bulb exposure;

Fig. 21 is a view similar to Flg. 20, partially

broken away, and showing the position of the

parts after the trigger has been moved in one

directio_n to permift partial release of the master -

operating member for a bulb exposure and before
release of the frigger and return thereof to 1ts
normal position;

Fig. 22 is an enlarged transverse sectlona,l view.
on the line 22—22 of Fig. 20; .

Fig. 23 is a view similar to Fig. 14, with the
trigger adjusted to the proper position to effect
an instantaneous exposure, and the retarding

2,185,574

mechanism adjusted to permit an ezposure of 1/2.

second;

Fig. 2¢'is a view similar to Fig. 23 showing the
trigger and master operating member in the same
relative positions, and the retarding mechanism
and supplemental tensioning member adjusted
for an instantaneous exposure of 1/200 second;

Fig, 25 is a detail plan view, with parts broken
away, of the retarding mechanism, showing the
position of the escapement pallet when disen-
gaged from the retarding mechanism for oper-
ation of the shutter at a speed of 1/50 second;

Fig. 26 is a bottom plan view of the control-
ling cam and the top of the housing by which it

' is supported;

Fig. 27 is a detail plan view of the master op-
erating member;

Fig, 28 is a side elevation of the same;

g, 22 is a detail plan’ Vlew of the control
memper or trigger; ‘

Fig, 30 is an end elevation of the same;

Fig. 31 is a detail plan view of fhe actuating
device which is connected to and moves the shut-
ter blade operating ring, and ’

Fig, 32 is a side elevation of the same.

The structure shown is intended only as illus-
trative of one possible embodiment of the in-
vention, and not in any sense as limiting the in-
vention to any particular details. Referring
more particularly to the drawings in which sim-
ilar reference numerals refer to the same parts
throughout the several views, and to Figs. 1 to 6,
! designates-the bottom wall of the housing or
casing, 2 is the side wall, and 3 is the top wall
which is secured to the housing by the several
screws 4. Thé top wall includes a collar or up-
standing portion 5, and is provided with an arcu-
ate slot 6 for a purpose that will appear pres-
ently, while 7 -designates the adjustable control-
ling cam for determining the position of the sev-
eral parts, depending upon the -selection of a
time, bulb, or instantaneous exposure and the
speed of the latier.

The controlling cam. 7 is seated against the
under surface of the top wall 3, see Figs. 4 and
6, and is held in place by a flange on the lens
barrel 8 which is secured in the opening in the
center of the housing and held in place by the
usual attaching ring 9. (0 designates an ad-
justing ring that carries fixed thereto a depend-
ing pin 1, see Figs. 3 and 6, which latter is
movable in the aforementioned, arcuate slot 6,
and engages an opening in the controlling cam
T so that when the adjusting ring I8 is turned on
the housing, the adjusting cam T is similarly
moved. The adjusting ring {0 carries the indicia
shown in Fig. 1, which cooperate with an indica-

tion on g stationary cover plate {2 which overlies:

a reduced portion of the adjusting ring 10, as
shown in Fig. 6, and is held in place on the top
of the housing by the screws 3.

Referring to Figs. 5 to 11, the exposure open-
ing.is normally closed by a series of overlapping
shutter blades {5 which may be made of hard

" rubber, duraluminum, or ¢other suitable extremely

light weight material. The blades 15 rest on the
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central portion 16 of a base that is secured to the

bottom of the HHusing in any convenient way.
The central portion 16 of the base is provided
with =a series of studs 17, each of which engages
& circular opening in one of the blades and
serves as a pivotal point for the latter.

At its outer end, each blade is provided with an
elongated opening I8 that receives a stud or pro-
Jection 19, preferably formed integral with the
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blade operating ring 28 which is provided with
the forked members 21 hetween which engages
arm 22 depending from the actuating device or
lever that will be described presently and which
is moved back and forth to effect the des1red
shutter blade operations.

The shutter blades move between the base just
described and the surmounting plate 23 that is
held in place on the central portion {6 by means
of screws 24 engaging threaded openings in the
aforementioned studs 7.

The blade operating ring 20 that is osc1l]ated to
effect movement of the shutter blades is made
of duraluminum or other suitable light weight
and very thin material, and in order to reduce
the friction between the operating ring and its
engaging surfaces, its central portion is upset
and provided with depending marginal portions
242 that rest upon the outer part 25 of the base,
the latter being offset from the central portion 16.
The central portion 16 of the base is formed with
lugs or upstanding bearing portions 26 of reduced
width at intervals around its periphery to afford
surfaces against which the operafing ring con-
tacts and by which it is guided, and between the
Iugs 26, the central portion 16 is rounded off or
cut away as at 21, see Fig. 11, to reduce to a

‘minimum the frictional engagement between the

operating ring and the supporting base.

It is to be understood that these parts are con- -

siderably exaggerated in the drawings, and that
the metal of which the operating ring is formed is
made as thin and light as possible in order to
facilitate its movement and to permit the use

-of thin, light weight shutter blades of hard rub-

ber or other suitable material, without excessive
wear on the latter, and to enable accurate oper-
ations at high speeds. The general arrangement
of the shutter housing and blades having been
described, the mechanism will now be set forth by
which the depending portion 22.of the actuating
device is moved back and forth, to effect the
desired shutter operations.

'The mechanism now to be described is mounted
on the plate 23, and referring to Figs. 5, 12, 22,
31 and 32, the depending portion 22 is part of
an actuating device. or lever that includes a cam
surface 28, a stud 29, an upstanding lug 30, and

a shoulder 31, see Figs. 12 and 31, that is engaged

to effect the required movemnt of the “actuating
device. Said actuating device is pivotally sup-
ported on a post to turn about the center of the
stud 29 as an axis, and is held in its normal
position illustrated in Fig. 12 by a coil spring
32 surrounding said stud 29 and having one end

engaging the.lug 30 and its other end engaging

a fixed post 33 secured to the plate 23, while
34 is a cover plate secured to the post 33 and
acting to hold the actuating device and spring 32
assembled in operative position.

The depending portion or arm 22 of the actu-
ating device travels in a slot 3§ in the plate 23,
the end of said slot limiting the movement of the
arm 22, as shown in PFig. 12. The actuating de-
vice is moved from the position shown in Fig.
12 by a master operating member that is set or
put under tension by a sefting lever, and then
released by a control member or trigger to effect
any desired exposure, and the construction and
arrangement of the master operatmg member
will now be described.

The master operating member is shown in de-
tail in Figs. 27 and 28, and includes a generally
U-shaped lever embodying a central portion 37
that is pivoted on the post 38, see Fig. 12. 39 is

. device.

a coil spring surrounding the sleeve 40 of the

“master operating member and having one end
‘embracing the lug 41 and its opposite end em-

bracing the side wall of the housing, as shown
in Fig. 12, thereby acting to hold the master
operating member normally in the position shown
in Fig. 12 with its onée end -resting agamst the
side wall of the housing.

The master operating member carries a de-

- pending lug 43, see Fig. 28, one end -of which has

a beveled surface 44 that is adapted to ride up
over the cam surface 28 on the actuating devices
to permit the opposite end of said Iug 43 to drop
down behind the shoulder 3{ of the actuating
‘This movemeht of the Iug 43 from the
bosition shown in Fig. 12 to the position shown
in Fig. 14, for instance, takes place when the

_ master operating member is set or put under ten-

sion, as will be described hereinafter. During
such setting of the master operating member,
when it is shifted from the position shown in Fig.
12 to that shown in Fig. 14, a certain amount of
lateral movement is permitted, due to its inherent
spring character so as to permit the lug 43 to
ride over the aforementioned cam surface 28 and
to drop behind the shoulder 31, as shown in Fig,
14, the master operating member being then in
position to effect movement of the actuating de-
vice when released by the operation of the trigger,
that will be described presently.

When the master operating member is released
from its set position illustrated in Fig. 14, the
spring 38 actuates it toward the position shown
in Fig. 12, and in the course of such movement,
the lug 43 which is in engagement with the
shoulder 31, swings the actuating device about
its pivot, causing the dépending arm or projec-
tion 22 to move from the position shown in Fig.
12 to that shown in Figs. 16 and 18, in which
position the lug 43 has disengaged the shoulder
31 but is holding the actuating device by contact
with the outer edge of the shoulder portion, as
shown, and further movement of the master

. operating member toward normal position re-

leases the actuating device, whereupon the spring
32 restores it to its 1mt1al position and thus
closes the shutter.

The master operating member is put under fen-

sion by a setting lever 45 which is pivoted on
3 post 46 and held in normal position by a spring
47 coiled about said post and havmg one end en-~

3
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gaging the setting lever and its opposite end -

engaging the side wall 2 of the housing, see Fig.
12. The setting lever carries a pin 48 arranged
to engage a curved surface 49 on the adjacent
end of the master operating member so that when
the setting lever is moved by the operator from

the position shown in Fig. 12 to-that shown in

Fig. 14, the adjacent end of the master operat-
ing member is moved outwardly fo swing it about

_its pivot 38 and to move the opposite end in-

wardly into operative relation with the actuat-
ing device, as previously described. When re-
leased, the setting lever 45 is restored to its ini-
tial position by the spring 47, with its lower
end resting against the post §0.

- The master. operating member is held in its -

set position by a control member or trigger 5i
that is pivoted to swing about a post 52 and is
actuated toward its normal position by a spring
53 mounted on the post 50 and having one end
engaging a stop 54 on the trlgger and its oppo-
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site end engaging the side wall 2 of the housing, s

see Fig. 12. |
The control member or trigger 51 lsunovable
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about its pivot §2 to the several positions illus-
trated in ®igs. 12 to 18 for comirolling a time
exposure, the positions illustrated in Figs. 20 and
21 for controlling a bulb exposure, and the posi-
tions illustrated in Figs. 23 and 24 for controlling

-an instantaneous exposure of any selected speed,

and in order to adjust the trigger to any of its
several initial positions, it is provided with a stop
85, see Fig. 12, which engages the adjacent edge
56 of the aforementioned controling cam 7, said
cam being cut away and slotted at 58, see Fig. 26.

It will be understood that the trigser 51 is lo- .
- cated beneath the controlling cam T and that the -
" stop 55 projects upwardly into the path of the

slot at 68 so that when the conirolling cam 7 is
adjusted by turning the adjusting ring {0, see Fig.
8, the surface 58 on the cam and the slot 53
cooperate to move the stop 53 and with it the
trigger 51 from the position illustrated in Figs.
3 and 12 to 18 for conftrolling a time exposure
to the position illustrated in Figs. 2¢ and 21 for
‘controlling a bulb exposure, or to the position
for controlling instan-
taneous exposures, the extreme position of the
trigger in this direction being illustrated 'in Fig.

&

. FFig, 18.

24 where the projection 3585 is close to the end

of the slot L8. )

It will be understood that in any of the posi-
tions of the controlling cam just described,
initial position of the trigger is selectively de-
termined by the engagement of the stop 85 with
the adjacent surface of the cam against which
it abuts, the frigger heing actuated against the
cam by the aforementioned spring §3. Thus by
adjusting the controiling cam, the single control
member or trigger can be adjustably positioned
to effect varied movemenis of the master oper-
ating member, depending upon the particular
kind of exposure selected. The construction of
the trigger and master operafing member by
which such cooperation between these parts is
effected will now be described.

Referring to Pigs. 14 and 29, the trigger 5¢

the

includes an oufer portion overlying the masfer

operating member, and an inwardly exziending

portion 59 connecting with an extension plate

. 60 provided at its outer edge with three spaced
laterally extending projections or controlling

stops 61, 62 and 63, while 64 designates a sup-
plemental stop struck out from the extension
plate 60 and located between the outer stops and
the pivotal axis of the trigger, as shown in Figs.

14.and 29. The master operating member is pro-

vided with fingers 65 and 66 formed and located
as shown in Figs. 14, 27 and 28 at varying dis-

. tances from the outer periphery of the master

70

operating member, and arranged to pass alter-
nately between the stops 6f, 62 and 63 and over
the extension plate 60. ’

With the trigger set by the controlling cam for
a time exposure, as shown in Figs. 12 and 14, when
the master  operating member is tensioned by
actuating the setting lever 45, the finger 65 on
the master operating member. wipes over the
stops or projections 64 and 6f on the trigger in
moving. from the position shown in Fig. 12 to
that shown in Fig. 14. In the latter position, the
finger 65 drops behind the projection or stop 61
on the irigger, the spring or elasticity of the
master operating member being sufficient to per-
mit this lateral movement and locking action.

With these parts in the position shown in Fig.

. 14, the setting lever baving returned to its initial

position, the trigger is adjusted for a time ex-

2,165,574

posure and the master- operatmg member is set
and held by the trigger.

When the trigger is operated from the position
shown in Figs. 12 and 14 to that shown in Fig.
16, such movement of the frigger being limited
by the stop 55 engaging the surface 67 on the
controlling cam, the stop 61 on the trigger is
moved out of engagement with'the finger 63 on
the master operating member; permitting the
latter to move inwardly as shown in Fig. 16, un-
til finger 686 engages the stop or projection 62.
When the trigger is released and moves back
to its initial position of Fig, 14, stop or projec-
tion 62 is moved away from engagement with
the finger §6, permitting the master operating
member to move inwardly further until finger 65
engages the supplemental stop G4, 25 shown in
This movement of the master operat-
ing member is permitted since the latier is lo-
cated in 2 plane slightly abkove stops 61, 62 and
63, and since the finger 66 is hent laterally, the

“stop 6i moves to one side of the finger 85 wher}
travelling from the position shown in Fig. 16 to

that illustrated in Fig. 18,

.This movement of the master opﬂratmg member
is sufiicient to move the actuating device to the
position illustrated in Fig. 18, the shutter blade

“operating ring having been thereby moved far

encugh to open the shutter which is retained
open until the trigger is again:operaied, where-
upon the stop or projection .84 is moved away
irom engagement with the finger 65 on the mas-
ter operating member and the latter is free to
move to its normal position, releasing the actu-
ating device and permitting the latter to restore

_ the shutter blades to closed position.

When a bulk exposure is to be made, the con-
trolling cam already described is adjusted cir-
cularly by turning the adjusting ring {8, see Fig.
8, causing the trigger &! to be shifted to the po-
sition illustrated in Figs. 20 and 2i. With the
trigger adjusted to the position just referred to,

- when the master operating member is’tensioned
‘by the setting lever in the manner already de-
"scribed, the finger €5 engages the middle con-

trolling stop 62 on the trigger, sce Fig. 20. When
the trigger is operated from this position, the stop
62 moves away from finger 65 and the latter is
free to move between stops 62 and 63 inwa;dly,
as shown in Fig. 21, until finger 66 engages the
stop 63. This permits movement of the master
operating member far enough to open the shutter

in the manner already described, and the shutter

is thus held open as long as the trigger is held in
the position shown in Fig. 21. Upon release of
the trigger from this position, the stop 63 is moved
away from engagement with the finger 66, and
the finger 66 being free to move inwardly between
the stops 62 and 63, the master operating mem-
ber is thus permitted to be restored to its normal
position by its spring, thus releasing the actuating
‘device and permitting the shutter to be closed.
When an instantaneous exposure at any de-
sired speed is required, the trigger is adjusted to
the position shown in Figs. 23 and 24 by the con-
trolling cam 7T already referred to, and while in
this position, when the master operating mem-

_ ber is tensioned by the setting lever already de-

scribed, the finger 65 engages the controlling stop
63, shown in Figs. 23 and 24¢. When the trigger
is actuated, stop 63 is moved away from engage-
ment with the finger 65, freeing the latter and
permitting the master operating member: to move
at once to its normal-position at whatever speed
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of the retarding mechanism and supplemental
tensioning means which are governed by the con~
trolling cam in 4 manner that will now’ be de-

scribed more fully.

Referring to Fig. 12, the retarding mechanism
includes a, train of gearing comprising a plate 69
pivoted on the post 70 and held in its norm2a? or

initial position, illustrated in Fig. 23, by a spring

1i mounted- on thHe post 10 with one end en-
gaging a post 12 and its opposite end engaging
a lug 13 carried on the plate 69. The plate 69

has formed as a part thereof a gear segment 74 .

that engages a pinion 15 mounted on the same
shaft with and adjacent to a gear 16, The gear
16 engages a pinion 71 mounted on the same
shaft with an escapement wheel 18 which is en-
gaged by an escapement pallet 19 that is piv-
oted upon a plate 80, the latter in turn being piv-
oted upon a post 81 and held in its operative po-
sition, as shown in Fig. 12, by a spring_82 which
surrounds the post 8f and has one end in en-
gagement with a pin 84 on said plate 80, while

the other end of said sprmg engages the side of

the housing.

The plate 68 of the retarding mechanism is
provided with an operating portion 85, see Figs.
5 and 12, while the master operating member has
a depending lug 86 that drops behind the oper-
ating portion 85 in the manner shown in Fig. 23,
riding over the latter due to the action of the
aforementioned cam surface 28 on the actuating
device, see Fig.. 22, when the master operating
member is tensioned upon operating the setting
lever.
Fig. 23, when the master operating member is re-~

leased for an instantaneous exposure, the depend- -

ing lug 86 will engage the operatirig portion 88
of the retarding mechanism and the speed of op-
eration of the shutter is restrained by the retard-
ing mechanism until the master operating mem-
ber has moved sufficiently far to disengage the
operating portion 8% on the plate 69 which is
thereupon returned to its initial adjusted position.
The extent to which the movement of the mas-
ter operating member is restrained by the retard-
ing mechanism is determined by the position of
vhe latter which is adjustable for different speeds,

from 1% second to %40 part of a second for in-’
stance, and to accompiish this, the plate 69 is”

provided with an arm 81, see Figs. 5 and 12, hav-
ing an upstanding portion or extension 88 which
engages the surface 89 of the confrolling cam,

see Fig. 26, at some point between J:he radial por-,
h

tions 88 and 91 of the cam. As the controlling
cam is rotated, as previously described through
the operaticn of the adjusting ring 10, the up-
standing portion 88 on the plate §9 of the retard-
ing mechanism is moved inwardly or outwardly
to vary the restraining action of the retarding
mechanism. :

In the position shown in Flgs 3, 12, 14 and 20,
the upstanding portion 88 is held in its extreme
gutward position so as to render the retarding
mechanism inoperative during a time or bulb
When the adjusting ring is turned
for an exposure of 1% second, as in Fig. 23, the

controlling cam is rotated until the notch %2 -

is ‘cpposite the portion 88, permitting the latter
to move inwardly as far as it will go, as shown
in Fig. 23, and thus imposing full action of the
retarding mechanism for a Y second exposure.
For higher speed -instantaheous exposures, the
adjusting ring and cam are turned further, moy-
ing the upstandihg prejection 88 cutwardly. to a
corresponding - extent until these parts reach the

With the parts in the position shown in-

5

position llustrated in Fig. 24, when the retarding
mechanism is rendered inoperative for an ex-
posure of maximum speed of 3499 of a second.
At maximqm speed, it is desirable to impose
additional power on the master operating mem-

ber, and in order to effect this, a supplemental

tensioning means is provided through the in-
strumentality of a plate 94, see Fig. 24, pivoted
on a post 85 around which is arranged a coil
spring 896 having one edge engaging a lug 81 on
the plate and its opposite end engaging a lug
99 on the master operating member, see Fig. 12,
The plate 94 just described normally occupies the
position shown in Fig. 12 against the post 38, and

‘when moved away, as shown in Fig. 24, it puts

the spring 96 under tension and thereby imposses
additional spring tension on the master oper-

‘ating member, tending to return the latter to its

initial position at greater speed.  'The plate 94 is
moved to the position illustrated in Fig, 24 t6
impose such supplemental tensioning action on
the master operating member by the aforemen-
tioned cam T which has & portion 100, see Fig. 3,
that engages the lug 101 on the plate 84, moving

. the supplemental tensioning member to the re-

quired position for a high speed operation.

It is also .desirable to further lessen the effect
of the retarding mechanism at exposures of 1%
to 400 of a second, and this result can be accom-
plished in.the following manner. At one end of
the gear segment 74, see Fig. 12, there is pro-
vided a slot or recess 105 that is engageable with

‘g pin 106 carried upon the side of the gear 76.

The pin {86 being further removed from the

.center of the pinion 75 than are the teeth of

gear segment T4 causes a change in the speed
ratio between gear segment 74 and gear 16, re-
ducing fthe resistance offered by the retarding
mechanism. The recess 105 and pin {66 engage
each other and come into play after disengage-
ment of the gear segment 74 and pinion 75, as
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these parts move from the position illustrated in

Fig. 23, the normal or initial position, to that
jllustrated in Fig. 12, which is the extreme po-
sition in the other direction, these movements of

a5

the gear segment being determined by the posts *

12 and {66.
‘When the parts are posmoned as shown in Fig.

© 23, the upstanding portion 88 of the retarding

mechanism has moved inwardly into the recess
92 of the controlling cam, the Iatter having been
adjusted to the position for a % second expo-
sure, in which the maximim retarding action

for an instantaneous exposure is effective. When

the controlling cam is adjusted to the position
for a %o second exposure or Ygo Second expo-

“'sure, upstanding portion 88 of the plate 69 is

moved outwardly by the controlling cam to the
position illustrated in Fig. 25, in which position
the pin 186 is engaged with the recess {85 sc
that when the portion 8% of the plate 69 is en-
gaged by the depending lug 86 '0f the master op-
erating member, the movement of the master
operating miember will be retarded only {o the
extent of the additional travel of pin {06 en-
gaged with the recess {05.
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At the same time, and also at certain other -

speeds, such as 1% of a second and %5 of a sec-
‘ond, it is desirable to move the escapement pawl
19 out of operative engagement with .escape-
ment wheel 78, and to accomplish this there is
extended upwardly from the pivoted plate 88,
which carries the-escapement pallet 79, a pin

{01 which is also engaged by the controlling cam -

1. The latter is provided with a surfoce 108 that
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moves the pin 187 outwardly far enough to dis-

engage the pallet 79 from thé escapement wheel
78 when the cam is adjusted to effect instan-

. taneous exposures ai speeds from &% of a sec-
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ond to oo of a second. When the controlling
cam is adjusted to a speed of Yo of a second,
as shown in Fig. 24, the pin {87 drops inio a
notch {89 of-the cam for the purpose of Ia-
cilitating accurately positioning the controlling
cam. The escapement paliet is reengaged with
the escapement wheel at this point of adjust-
ment, but this does not affect the speed of -op-
eration because the retarding mechanism has

been entirely disengaged through the movement

of the upstanding portion 88 outwardly to its

-extreme outer position through engagement with

the adjacent surface of the controlling cam, as
shown in Fig. 12. The conirolling cam also hes
notches formed therein and engageable with the
pin. 107 to facilitate positioning the controlling
cam accurately for speeds of Y% second, also for
the bulb and time exposure positions.

The inward and outward movemenis of the
portion 83 which governs the position of the re-
tarding mechanism are permitted by a slot (19
in the top 8 of the housing, see Figs. 3 and 26,
while the necessary inward and outward move-
ments of the pin 187 governing the escapement
pallet are permitted by the opening (il in the
top 3, see Figs. 3 and 26. [(2 is an opening in
said top 3 which permits the arcuate movement

~of the lug 10! on the supplemental spring ten-
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sioning plate 84, and adjustment of the con-
trolling cam in opposite directions is' limited by
the slot (i3, see Fig. 26, which engages a stop
screw k14 passing through said slot and secured
to the top 3 of the housing on its under side,
see Fig. 3. The openings {5 appearing in Fig.
3 in the top 8 of the housing receive the screws
12 previously described and .shown in Fig. 6,

which secure in place the cover plate (2. “

Referring to Fig. 16, 117 designates a cover
plate secured to the posts by screws {8 and act-
ing to overlie and hold in position the various
parts of the retarding mechanism as shown, said
plate being provided with a slot {19 which re-
celves and permits. the necessary inward and
outward movements of the pin {07,

The operation of the structure briefly is as
follows:
tion shown in Fig. 1 for a time exposure, the

controlling cam and trigger are in the position’

shown in Figs. 3 and 12, and the retarding mech-

anism is rendered ineffective in this position,

the upwardly extending portion 88 of plate 69
having been moved to its outermost position by
the adjacent engaging surface of the controlling
cam. With the parts in this position, the mas-

ter operating member is set by moving the set-"

ting lever to the position shown in Fig. 14, and
when the setting lever is released, it returns to

the position shown'in Fig: 12 and the master .

operatmg member is held in its set position by
the trigger, as shown in Fig. 14. When the trig-
ger is moved downwardly with reference to Fig.

14, to the position shown in Fig. 16, the master-

operating member is partially released and moves

" far enough to open the shutter, and when the
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trigger is released, it holds the master operating
member in the position shown in Fig. 18, with
the shutter actuating device still in - position to
hold the shutter open. The parts remain in this
position until a second operation of the trigger,
npon which the parts are restored to the initial
pos1tion of Flg 12. ‘ :

‘With the adjusting ring in the posi-

2,185,574

For a bulb exposure, the adjusting ring snd
controlling cam are furned until the latter is in
the position indicated in Fig. 20, the retarding
mechanism being held out of operative relation
by the cam, while the position of the trigger has
been changed to bring the center controlling stop
82 into operative position. When the master op-
erating member is set, the parts assume the po-
sition shown in Fg. 20, and upon moving the

trigger downwardly with reference to ¥g. 20, the
master operating member moves & sufficient dis-
tance to move the shutter actuating- device to

open the shutter which is held open as long as
the trigger remains in the position of Fig. 21.
When the trigger is released, the master operat-

ing member assumes its initial position and the

shutter actuating device is restored and the shut—
ter closed.
Tor an instantaneous exposure of Y second,

the adjusting ring and controlling cam are moved
to the position illustrated in Fig. 23, in which

10
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case the trigger is adjusted so that its control- .

ling stop 63 will cooperate with the master op-

erating member when the latter is set, and at
the same time, the controlling cam has permitted
the retarding mechanism and escapement pallet

to be moved to the necessary positions for im-

posing their maximum efiect so that when the
trigger is moved downwardly with reference to
Fig. 23, the master operating member is released

and immediately assumes its initial position, sub-

ject to the full action of the retarding mecha-

nism and escapement pallet, For any instanta-

neous exposure, the trigger is retained in this
same adjusted position by the controlling cam.
For speeds of ¥, 7% and 345 of a second, the
retarding mechanism is adjusted by the control-
ling cam to offer correspondingly less resistance
to the action of the master operating member,

" and for speeds of 7%-and 34 of a second, the es-

capement pallet is disengaged by the control-

. ling cam in the manner already described. At

speeds of 140 and Yoo of & second, the effect of
the retarding mechanism depends only upon the
pin and notch engagement, the pinion and seg-

ment which are engaged at lower speeds have

been rendered ineffective at these speeds, and
at a speed of l4go second, the retarding mecha-
nism is moved.by the controlling cam to a posi-

tion where it is ineffective, and the speed of the

- master operatlng member is- increased by - the

supplemental spring tensioning device already

~referred to which is moved to the position shown
in Fig. 24 by the controlling cam.

While the parts have been described herein
with reference to certain specific structure, the
invention is not confined to the combinations

or details shown, and this application is intended .

to cover any adaptations or modifications of the
invention that may come within the intent of the
improvement or the scope of the following claims.

I claim:

1. Ina photogra.phlc shutter, the combination
.with a master operating member that is operable
to effect movement of the shutter for a time,
. bulb, or instantaneous exposure, of a one-piece
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trigger, .cooperating means between the master =

operating member and trigger comprising a plu5 ]

rality.of integral fingers on one of said elements
and a series of integral stops on the other of

,said elements, said stops cooperating selectively -

with one of the fingers and the other of said
fingers cooperating with one of the stops during

time or bulb- exposures, and means engageable 76
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with the trigger for adJusting ‘and retaining it in
selected initial position. .
2. In a photographic shutter, the combination

" with a master operating member that is operable

10

to effect movement” of the shutter for a time,
bulb, or instantaneous exposure, and a setting
lever operatively associated with the master op-
erating member, a plurality of fingers on the
master operating member, of a one-piece trig-
ger provided with a series of integral controlling
stops which are selectively engageable with one
of said fingers on the master operating member

to retain the latter and control its movement for

' either time, bulb, or instantaneous exposure, the
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other of said fingers on the master operating
member cooperating with a stop on the trigger
during the time or bulb exposures, and means

engageable with the trigger for adJustmg it in

selected initial position.

3. In a photographic shutter, the combmatlon
with a master operating member that is operable
to effect movement of the shutter for a time,
bulb, -or instantaneous exposure, and a setting
lever operatively associated with the master op-
erating member; a plurality of fingers on the
master operating member, of a one-piece trigger
provided with a series of integral controlling
stops spaced from each other and arranged at

equal distances from the point about which the

trigger moves, said stops being selectively en-
gageable with one of said fingers and cooperat-
ing with the ofther of said fingers to retain the
master operating member after it has been par-
tially released upon. movement of the trigger in
one direction and acting to release the master
operating ‘member for completion of its move-
ment when the frigger is returned to its initial
position for effecting a bulb exposure, and means
engageable with the trigger for adjusting it in
selected initial position.

4. In a photographic shutter, the combmatxon\

with a master operating member that is operable
to effect movement of the shutter for a time,
bulb, or instantaneous exposure, and a setting
lever operatively associated with the master op-
erating member, a pair of fingers spaced out-
wardly one from the other on the master oper-

ating member, of a cne-piece trigger provided -

with three integral controlling stops spaced from
each.other and arranged at equal distances from
the point about which the trigger moves, said
stops being selectively engageable with one of
said fingers, and a supplemental integral con-
trolling stop on the trigger spaced inwardly from
the first mentioned stops and acting to engage
one of said fingers.and control the time exposure
operation of the master operating member, the
fingers on the latter being engaged alternatcly
by said stops on the trigger for effecting time and
bulb exposures, and means engageable with the
trigger for adjusting-it to selected initial posi-
tion.

5. In g photographic shutter, the combination
with a master operating member that is operable
to effect movement of the shuiter for a time,
bulb, or instantaneous exposure, and a setting
lever operatively associated with the master op-
erating member, a pair of fingers upon the mas-
ter operating member, of a one-piece trigger
provided with a series of integral controlling
stops spaced from gach other and arranged at
equal distances from the point about which the
trigger moves, said  stops being selectively en-
gageable with one of said fingers, a supplemental
integral controlling stop spaced inwardly from

wardly from the first mentioned stops,
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the aforementioned stops, said fingers being en-
gaged alternately by the first mentioned stops on
the. trigger, one of said fingers being eugaged
by said supplemental stop to limit movement of
the master operating member upon one complete
operation of the trigger and to release the mas-
ter operating member for completion of its move-
ment to effect a time exposure upon a second
operation of the trigger, and means engageable
with said trigger for adjusting it to select one of
said controlling stops to retaxn the master oper-
ating member.

6. In a rhotographic shutter the combination
with a master operating member that is operable
to effect movement of the shutter for a time,
bulb, or in:tantaneous exposure, and a setting
lever operatively associated with the master op-
erating member, a pair of fingers carried by the
master operating member and spaced from each
other in the diréction of movement of the master
operating member, of a one-piece trigger pro-
vided with a series of integral controlliing stops
spaced from each other, said stops being selec-
tively engageable with one of said fingers, and a
supplemental integral controlling stop spaced in-
said
fingers being movable between said controlling
stops on the trigger and alternately engageable
therewith to effect the necessary partial move-
ment of the master operating member for time or
bulb exposure, and means engageable with said
trigger for adjusting it to select one of said con-
trolling stops to retain the master operating
member.

7. In g photographic shutter, the combination
with a master operating member that is operable
to effect movement of the shutter for a time,
bulb, or instantaneous exposure, and a setting
lever opcratively associated with the master oper-
ating member, fingers on the master operating
member, of a one-piece trigger, a series of in-
tegral stops on said trigger selectively engageable
with one of the fingers on the master operating
member to permit either complete or limited
movements of the latter for effecting a time, bulb,
or instantanecus exposure depending upon the
position of the trigger, the other of said fingers
on the master operating member cooperating
with one of the stops on the trigger during time
or bulb exposures, and mesas engageable with

-the trigger for adjusting it to select a particular

stop and retain the trigger in selected position.
8. In a photographic shutter, the combination

with a master operating member that is operable

to effect movement of the shutter for a time,

“bulb, or instantaneous exposure, fingers on the

master operating member, of a one-piece trigger,
a series of integral stops on said trigger engage-
able with one of the fingers on the master oper-
ating member fo permit either complete or lim-
ited movements of the latter for effecting a time,
bulb, or instantaneous .exposure depending upon
the position of the trigger, the other of said
fingers on the master operating member coop-
erating with one of said stops during time or bulb
exposures, and means engageable with the trigger
for adjusting it to select a particular controlling
means and retain it in position to engage a finger
on the master operating member.

9. In a photographic shutter,. the combina-
tion with a master operating member that is

“operable to effect movement of the shutter for

a time, bulb, or instantaneous exposure, and. a
setting lever operatively associated with the
master operating member, of a pivoted one-piece
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trigger, o series hf spaced integral confrolling - operating member, & pair of fingers on the master

stops arcuately arranged on the trigger, a plu-

rality of fingers on the master operating mem- -

ber which are radially spaced and arcuately off-
set.from each other with reference to the center
of movement of the trigger and engageable alter-
nately with said controlling stops on the trigger

to permit either limited or complete movement of -

the master operating member for a2 time, bulb,
or instantaneous exposure depending upon the
positicn of the trigger, and a supplemental inte-
gral controlling stop on the trigger between the
aforesaid stops and the center of movement of
the trigger #nd in radial alinement with the
space between two of. the first mentioned stops
to retain the master operating member after par-
tial movement for a time exposure, and means
engageable with the trigger for initially adjust-
ing it to select one of the controlling stops and
retain it in position fon engagmg the master
operating member.

16. In a photographic shutter the combma,twn
with a master operating member that is operable

. to effect movement of the shutter for a time,
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bulb, or instantaneous- exposure, a plurality of |

‘fingers on the master operating member, of a
“one-piece trigger having a series of integral con-

trolling stops selectively engageable with one of
said fingers to retain the master operating mem-
ber, said stops coopérating alternately with said
fingers on the master operating member for per

mitting movement .of the latter to permit elther

a time, bulb, or mstantaneous exposure, means .

engaging the trigger for adjusting it initially to.
select one of said conirolling stops for retaining

‘a finger of the master operating member, retard- ™

ing mechanism operatively associated with the

master operating member during an instantane- )

ous eéxposure, and .&-controlling cam operatively
associated with the  Tretarding mechanism and
engaging said trigger, said cam being adjustable
to change the retarding mechanism and thereby
vary tHe time of an instantaneous. exposure and
also to adjust and retain the trigger in selected
initial position. o

11. In a photographic shutter, the comblnatlon
with a master operating member that is opérable
to effect movement of the shutter for a time,
bulb, - or instantaneous exposure,-a plurality of
fingers on the master operating member, of a
one-piece trigger provided with a sei'ies of inte-
gral controlling stops selectively engageable with
one of said fingers on the master operating mem-
ber, the other of said fingers on the master oper-,

ating member cooperating with one of said stops

during time or bulb exposures, retarding mecha-
nism operatively connected with the master op-
erating member during an instantaneous expo-
sure, and an adjustable controlling cam opera-
tively -associated with the retarding mechanism
and engaging said trigger, said cam including
portions cooperating with the retarding mecha-~
nism and other portions cooperating with said
trigger and acting when in one extreme position
to position the trigger for a time exposure, when
moved partially from such’ extreme position to
position the trigger for a bulb exposure, and when
moved further from said extreme position to po-
sition the trigger for an instantaneous exposure
and effect rositioning of the retarding mecha-
nism for variously timed instantaneous exposures.

12. In a photographic shutter, the combina-
tion with a master-operating member that is op-
erable to effect movement of the shutter for a.
time, bulb, or instantaneous exposure, and a set-
ting lever operatively associated with the master

S

operating member, of a one-piece trigger, a series
of integral controlling stops on said {rigger selec-
tively engageable with one of said fingers, the
other of said fingers on the master operafing
member cooperating with one of said stops dur-
ing time or bulb exposures, & projection on the
trigger, and an adjustable controlling cam hav-
ing an end surfate which engages said projection
to hold the trigger in position for time or bulbk
exposures and an arcuate surface that rides over
said projection to position the trigger for instan-
tanecus exposure, the cam being sdjustable to
move the trigger and initielly select one of said
controlling stops to reialn the master operating
mermber.,

13. In a photographic. shutter the combina-
tion with a master operating member, of.a re-
tarding mechamsm for governing the same com-
prising a gear traln including an intermeshing
pinion and gear segment, a gear mounted co-
axially with said pinion and ﬂxedly associated
therewith, a pin carried on g side of said gear in
spaced relatlon to said pinion, the aforemen-
tmned gear segment having ‘a recess at one end
thereof for engagement with said pin and acting

<

to turn the gear on which the latter is mounted . -
after the segment has disengaged the pinion and |

at a slower speed.

14. In a photographic shutter, the comblna-:‘

tion with a master operativg member, of a reé-

tarding mechanism operatively associated there~ -

with comprising a gedr train, said gear train in-

cluding a. plurality of pairs of gear elements hav-

ing different ratios, the gears of one pair being
mounted fixedly and coaxially with the gears of
the other pair, one of sald pairs of gears being
automatically engaged and the other of said pairs
of ‘gears being automatically disengaged at a
predetermined point in the movement thereof
to change their ratio so as to decrease the speed
of the driven gear element for higher speeds and
to increase it for lower speeds -of instantaneous
exposure automatically.

15. In a photographi¢ shutter, the combination
with a master operating member that is operable
to effect movement of the shutter for .a time,
bulb or instantaneous exposure, and a plurality
" of ﬁngers on the master operating member, of
-a one-piece trigger having a series of integral
controlling stops, the trigger. being adJustable
"to position any one of sald-controlling stops to
engage one of said fingers and retain the master
operating member, the other of said fingers on
the master operating member  cooperating with
a stop on the tngger during time or bulb ex-

. POSUrES.

16. In a photographic shutter, the combina-
tion with a master operating member that is
operable to effect movement of the shutter for a
time, bulb, or instantaneous exposure, and a set-
ting lever operatively associated therewith, a
plurality of fingers on the master operating mem-

(=)
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ber, of a .one-piece trigger having a. senes of .
integral . controlling stops which are selfectively 65

engageable with. one of said fingers on . the

. master operating member to retain the latter

and control its operation, the other. of said
“fingers on the master operating member coop-
erating. with a stop on the trigger during time
or bulb exposures, and the trigger being adjust-
able to different 'pésitio‘ns to select the'particular
controlling stop. o

17. Ina photographic shutter, the combinatmn
‘with a base having a series of circularly arranged
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spaced upstanding bearing portions of reduced
width, of an operating ring of thin light weight
material mounted on said base for. oscillating
movement and gulded by said bearing portions,
said operating ring having a relatively wide upset
portion located between its inner and outer edges
affording narrow peripheral portions adjacent to
said inner and outer edges resting on the base,
and & series of shutter blades of thin light weight
material operatively connected to said ring.

18. In a photographic shutter, the combination
with a base having a central portion and an
outer portion in different planes, of an operating
ring of thin light weight material mounted for
oscillating movement on-said outer portion, said
operating ring having a wide upset portion be-
tween its inner and outer edges affording narrow
peripheral portions adjacent to said inner and
outer edges resting on the base, and a series of
shutter blades of thin light weight material
mounted on said central portion of the base, the
aforementioned upset portion of the ring having
upset projections engaging openings in the
blades.

19. In a photographic shutter, the combina-
tion with a base having a central portion and an
outer portion in different planes, and a series of
circularly arranged spaced upstanding bearing
portions of reduced width at the edge of said cen-
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tral portion, an operating ring of thin light weight
material mounted for oscillatory movement on
said outer portion and guided by said bearing
portions, said ring having a wide upset portion
between its inner and outer edges affording nar-
row peripheral portions adjacent to said inner
and outer edges resting on the base, and a series
of shutter blades of thin light weight material
mounted on said central portion of the base, said
upset portion of the ring having upset projec-
tions engaging openings in the blades.

20. In a photographic shutter, the combination
with a housing including bottom and side walls
and a top wall secured thereto, mechanism within
the housing including a controlling cam located
against said top wall ,of an adjusting ring mov-
ably arranged over said top wall and extending
over its edge and the top of the side wall, the
top wall having an opening, means extending
through said opening connecting the controlling
cam with said adjusting ring, the adjusting ring
being recessed around its inner edge, and & cover
plate having an inner portion abutting and se-
cured to said top wall and an outer portion lo-
cated in said recess of the adjusting ring and

‘overlying the connection between the adjusting

ring and said cam.
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