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Specification of Letters Patent.

Patented Aug. 13,1912,

Application filed May 87, 1912, Serial No. 709,131,

To all whom it may concern:

Be it known that I, Axorew Worrensax,
a citizen of the United States, and resident
of Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improv ements in Photo-
graphic Shutters, of which the following is
a specification.

Thig invention, while comprising features
applicable o shutters of various forms and
types, relates particularly to shutters of the
type 1n which the moving parts are inclosed
within a casing of oenerahy circular form,
having a cents al exposure-aperture which is
controlled by a series of pivoted blades, the
blade - actuating and controlling mechanism
being arranged in the annular space sur-
rounding the exposure-aperture.

One of the principal objects of the inven-
tion is to produce a shutter, of the type in
question, in Whlcn the mechanism is 80 com-
pact in form and arv angement as to permit
of the use of a casing of compu‘atlv oly small
diameter in pr oportlon to the exposure-apet-
ture, without the sacrifice of strength or ef-
ficiency in the mechanism.

Ancther OD]eut of the 1nvention is to pro-
duce a shutter in which the mechanism is so
arranged, particularly with reference to the
irame upen which its elements are mounted,
that the mechanism may be assembled as a
whole independently of the shutter-casing,
and thus may be removed from, or rephcgd
in, the casing without deranging the opera-
tive velations of its parts.

A third object of the invention is to pro-
duce a_shutter, adapted to make exposures
of Gmded lengths, in which a more complete
and effective contr ol ¢f the duration 01 the

shortest exposures is attained.

Other objects of the invention, and the
features of construction by which the sev-
eral objects are attained, will be set forth in
connection with the following description of
the ilustrated emboediment of the invention.

In the accompanying drawings:—Figure
1 iz a front-elevation of a portion of the
shutter compvising the blade-mechanism and
the base-plate; Fig. 2 is a front-elevation of
a portion of the shutter including the casing,
the frame and certain parts of the mecha-
nism; the press-button, the pneumatic actu-
ator, and the pneumatic retarder being
shown in section; I'igs. 8, 4 and 5 are front.

elevations showing the shutter with the suc-
cessive additions of various parts of the
mechanism, Fig. 5 being complete except
that the cover- phte of the casing is removed
together with the finger-pieces by which the
exposure-mechanism and the diaphragm are
controlled ; Fig. 6 is a front-elevation of the
complete shutter/ Fig. 7 is a vertical-secticn
on the line 77 in Fig. 6, but on a larger
scale, showing the compiete shutter; Tlos 8,
9, 10 11 and 12 are front- elevations of the
shutter with the cover-plate removed, show-
ing the mechanism in different oper ative po-
snlons, TFig. 13 is a side-elevation of the
frame upon which the mechanism is sup-
por’ted Fig. 14 is a side-elevation, on a
larger Sf‘alL, of the master-lever and parts
JHUIEC‘NU%IV assoclated therewith; Fig. 15 is
a bottom view of the blade-ring le\/el ; Iig.
16 is a section on the line 16—16 in Fig. 73
showing in detail the form and arran oununt
cf the ﬁnoer -piece for actuating the dia-
phragm; [410 17 is a partial radial section
on a large scale showing particularly one of
the 11105 for holchn(r the controller in 13051-
tion; and Ifig. 18 is a front-elevation oi the
finger-piece for actu: ating the controller.

In the following description of the illus-
trated embodiment of the mvention the term
“blade-mechanism” is employed, for con-
\'enience, to designate particularly the shut-
ter-blades ’Looether with the blade-ring by
which they are 1mmedmte1y actuated, and
the pivotal connncuons between these _parts.

The term “ exposure-mechanism” is em-
ployed to indicate generally the miechanism,
or any part of it, by which the blades are
opened and closed, as distinguished, how-
ever, from the manually-operable actuating-
means and from the detent-mechanism and
the retarder-mechanism by which the char-
acter and duration of the exposure are deter-
mined. The term “ master-lever” designates
the principal element of the exposure-mech-
anism, through which this mechanism codp-
erates with the actuating-mechanism, and
the term “ controller ” is applied to the man-
uaily - operable member which cobperates
with the various mechanisms hereinbefore
referrved to, to determine the character and
duration of the exposure.

The illustrated shutter is provided with
a casing of generally-circular form, com-
prising a cylindrical body 21 integral with
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a back 22. Surrounding the central ex-
posure-aperture in the back is a rearwardly-
projecting sleeve 23, which is threaded in~
ternally fo receive the rear-element of the
lens in the usual manner, and is externally
threaded to screw into the front of the
camera. The front of the casing is formed
by a removable annular cover- plate 24, and
this plate is provided with a re earwar dly-
projecting sleeve 25, which is internaliy
threaded to receive the front-element of the
lens.

All of the mechanism of the shutter
proper is mounted independently of the cas-
ing, upon a frame which 1s 1llusimted par-
Llculally in Fig. 18. This frame comprises
a flat annular pnate 26, huemafter referred
to as the “frame-plate,” which is provided
with various forwardly- pro;wtmo bosses
27, 28, 30, &c., consutmma bearings for vari-
ous elements of the shutter-mechanism. A
sleeve 29 integral with the frame-plate pro-
jects forwardly arvound the exposure-aper-
ture and constitutes both a closure for this
part of the casing and a support for the an-
nular controller.

FParallel with, and in the rear of, the
frame-plate 26 is an annular plate 31, whick
is hereinafter referred to asthe® bﬁse -plate,”
and this plate is fized to the frame-plate
by means of posts 32 and screws 33, by
which the two plates are held in parallel
position. The space between the plates is
occupied by the blade-mechanism, while the
space in front of the frame-plate and in the
rear of the cover-plate 24 is occupied by
other parts of the exposure- mechfunsm, and
by the actuating-mechanism, the defent-
mechanism and the wvstarder-mechanism.
The base-plate affords a convenient means
for fixing the frame and the mechanism car-
ried thercby within the casing, being pro-
vided, for this purpose, with fxpeitmes 34
to receive screws threaded into the back 22
of the casing.

In addition to the plates 26 and 81 the
frame comprises a thin annular-plate 35
fixed between the base-plate and the posts
32, which is hereinafter designated as the
“Dblade-plate.” This plate constitutes both
an extended bearing for the shutter-blades,
and a septum of which the inner edge de-
fines the diameter of the exposure-aperture.

The blade-mechanism (Fig. 1) comprises
five shutter-blades 36 of well known form,
these blades being pivoted upon studs 37
projecting in a circle from the base-plate
and being adapted to produce a star-shaped
opening durmo their exposure-movement
and until the exposure-aperture is com-
pletely uncovered. The blades 86 are im-
mediately actuated by means of a flat blade-
ring 38, which is provided with studs 39
engaging slots in the respective blades.
This ring has an annular bearing in a shal-

1,085,762

low vecess on the forward surface of the
base-plate, as shown particularly in Fig.

The blade-ring is actuated by a lever 11
hereinafter c‘cswn%ted as the “Dblade- 1lng
lever,” which is pivoted on a screw 42
threaded into the frame-plate. This lever
has a rearwardly-projecting finger 48 which
engages a notched arm 44 plO]eCtln’) from
the blade- rmg It is nomnﬂy held in the
position of ifig. 2 by means of a spnno 45

coiled about the serew 42 and engaging a
luo 46 on the lever, and the shutter-blades
are thus held nounuly closed. The blade-
ring lever is further provided, however,
with & beveled lug 47 which coGperates with
the master-lever.

The master-lever is pivoted, between ifs
ends, on a stud 48 threaded into the boss 27,
and 1t has, at the end of its lower arm 49, a
l(,ul\V‘lely bent lug 51, which (,OOPGlJ.tLS
with the lug 47 on the blade- -ring lever.
Near its lowel r end the master-lever has also
a projection 52 Whlul normally engages the
inuer surface OL the case and constitutes a
stop for the lever. The master-lever i¢ hOId
normally in the position of Iig. 4 by
spring 50 which is coiled about the stud éLo
and engages, at one end, the inner surface
of the casing, anu, at the other end, a lug
5 forming a part of a dog, hereinafter de-
scribed, which is carried by the upper arm
54 of the master-lever. The upperextremity
of the arm 54 is provided with a bﬂvdcd

rearwardly-projecting lug 55, which codp-
erates with the beveled e::tre-mity 58 of the
actuating-lever 56. This lever is pivoted on
a screw 57 tlneadem into the Immf plate,
and is normall v held in the position of w igs.
2 and 4 by a spring 59 COli ed around the
screw 57. This spring engages, at one end,
the inner surface of the caging and, at the
other end, a pin 61 which projects forwardly
from the actuating-lever. The actuating-
lever may be operated manually, either
through a pneumatic bulb, or similar device,
or directly. For the latter purpese it has
an extremity 62 engaged by a press-button

3 which slides mdnhy in a bearing screwed
mto the wall of the casing.

ifor pneumauc control of the shutter a
cylinder 64 is screwed radially into the cas-
ing and provided with the nsual piston 65.
This mston engages a lever 66, hereinafter
referred to as the © bulb-lever,” which is
pivoted upon a screw 07 threaded into the
base-plate. For convenience 111 the arrange-
ment of the dlffelent parts of the snutter
mechanism, particularly for the sake of com-
pactness, the bulb-lever and the actuating-
lever are mounted at remote points instead
of being embodied in a single element as
usual, and they are accoMmOIy connected
by a link 69 which is pivoted upon studs
68 and 71 on the two levers, respectively,
so that these levers always move 1n unison
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whether actuated by the press-button or by
the pneumatic actuator.

The shutter-mechanism is primarily con-
trolled, as fo the character of the exposures
pmduced by means of a manually-movable
controller i1 the form of a flat annulus 73,
which is mounted to turn upon a bearing 72
formed by shouldering the forward es strem-
ity of the projection 9. The controller is
located immediately behind the sleeve 23 on
the cover-plate 24, but it is retained u pon
its bearing 1ndcpendcnt1y of this part by
means of two lugs 74 and 75, of which the
form is shown particalarly in Figs. 2 and
17, These lugs are screwed to the immc—
plate and have extremities which overl hang
and resiliently engage the front surface of
the controller, thus not only refaining it
upon its bearlng, but also frlcuonah v re-

sisting rotation of the controller

The retarder is illustrated as of the pneu-
matic  type, (‘omprhlno a cylinder 76
screwed radially into the casing and in-
closing a plston 80 (Fig. 2). This piston
is connected, by a link 77, with cne arm 4 8
of a lever hor inafter described as the
tarder-lever.” This lever is pivoted on a
serew 79 ﬂumwdﬂu mtbo the boss 30 on the
frame-plate, and it is controiled nermally
by a spring 81 coiled around the sere W, thl
spring te ndmO" to rock the retarder Tever to
U\c right a nd to thus force the pisten into

the cyhn(hr.

The retarder controls the movement of
the master-lever through the interposition
of a lever 82 hereinafter deseribed as the
“connecting-lever.” This lever has, at its
lower end,
which is adapted to engage the arm 78 of
the retarder-lever so as to rock the latfer to

che left and draw the piston 80 outwardly
in the cylinder 76, against the resistance of
the air-pressure. The connecting-lever is
prov ided with a rearwar dly- prqecww stud
90 having a bearing in the boss 28 on the
frame- plaic, and by means of a spring 85
‘which 1s coiled around the stud and engages
a lug 92 projecting rearwardly from th
connecting-lever, the latter is normally hel
in the poesition of Tig. 4, being arvested in
this position by means of a projection 84
upon the lever, which engages the inner sur-
face of the casing.

The connectmo lever cobperates with a
dog which is plvotefl upon a stud 87 pro-
]ectmo forwnrckly f rom the upper end of
the master-lever. This dog has a lower arm

TC

8
d

86 provided, near its lowcr Lnd with a
rearwardly-projecting lug 88 adaj pted to co-
operate with a pr O]ecuon on the master-

lever. The dog carries fﬂso tle lug 53 here-
inbefore referred to, so that the master-
lever spring 50 perffnms the further func-
tion of retaining the deog normally in the
position of Fig. 4 with respect to the mas-

v rearwardly-projecting lug 88

o

ter-lever, in which position it is arrested by
Lngaoemcnt of the Ing 88 and the projec-
tion 89.

When the actuating-lever 56 swings to
the left, in the production of an exposure,
the un-beveled upper edge of its extremity
58, hy engagement with the lug 55 on the
master-lever, swings the latter to the right,
thus causing the lug 51 to ride over the
inelined Iug 47 on the blade-ring lever cwing
to the vesilient vielding of the Tnaster-lever,
At the same time the lower extremity 91 of
the deg is drawn across the upper edge of
the lug 92 on the connecting-lever, this
movement being permitted freely by the
vielding of dle deg around its pivet 87
zzgninsf the vesistance of the spring 50. The
ion of the movement of the master-
lever just deseribed thus causes the master-
lever to assume o po%mo in which, during
the succeeding veturn-movement of the
mas ter—’le‘ver, due to the action of the spring

completl

50, the lvg 51 may actuate the blade-ring
L\"u‘ ugh ')nf:&gcment with the left-
hand extremity of the lug 47, while the dog

91 assumes a position in which, upon said
eturn mmurent, it will operatively engage
'hc lug 92, so as to rock the connecting-lever
81 to the 1-1ght? thus causing the latier to
move in & direction to engage the retarder-
lever and move the letmrder in case the
latter is not at the time held out of opera-
tive position by the controller. To supp\,h
the niaster-lever against its tendency to rock
transversely upon the bearing-stud 48 when
the lower arm 49 is bent forwardly in per-
mitting the lug 51 to ride over the lug 47,
the rear-end of the stud 87 has an extension
(¥ig. 14), which bears loosely against
the base-plate. At the completion of the
l'etum movement of the actuating-lever the
beveled lower edge of its extremity 58
nagses casily nader the lug 55 on the master-
lever, owing to the resiliency of the upper
arm of the ~naster lever, and the parts thus
restme a position in which the master-lever
may be actuated for another exposnve.

Asg shown in Fig. 4, after the 1'i(>'ht hand
edge ol the lug 51 on the master-leve ., dr-
ing its ope m,tl\e return-movement, uzn en-
blgcd the left-hand extremity of the lug 47
on the blade-ring lever and swung the latter
lever to its extreme position, a further move-
ment of the master-lever, of substantial ex-
tent, cccurs during which the Iug 47 bears
dminst the upper surface of the lug 51.
Since this surface is approximately concen-
tric with the pivot 48 of the master-lever no
movement of the blade-ring lever cccurs at
this time, but the ; huttel blades ave held
wide open. Tt is during this period that the
T*Ghnrd(,r acts, its entire effect being attained
while the blades are held wide open, 50 that
whatever the length of the exposure the ex-
posure-aperture 1s rapidly and fuily cpened
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and closed at the beginning and the end, re-
spectively, of the exposure.

The controller determines the position of
rest and the extent of operation of the ve-
tavder, through engagement with a lug 94
projecting forwardly from the left-hand
arm 93 of the vetarder-lever. This lug nor-
mally engages the edge of the controller, as
shown in Fig. 5, and the controller is pro-
vided, at this part, with an inclined cam-like
portion 95 which is so formed that in differ-
ent angular positions of the controller it
causes the retarder-lever to assume positions
in which it interferes with the movement of
the connecting-lever at different points in its
path, according to the length of exposure
required.

By rotating the controller to the left, or
counterclockwise, the arm 93 is moved far-
ther downward, thus shortening the retard-
ing action so as to produce successively
shorter exposures, until finally the lug 94
engages a circular portion 97 of the edge of
the controller, and in this positicn the con-
troller-lever is entirely out of the range of
movement of the connecting-lever.

While the arrangement just deseribed af-
fords provision for a range of exposure down
to a small fraction of a second, it will be
noted that, in so far as the operaticn has
been described, the connecting-lever 82 is
still in position to be engaged by the dog 86,
after the retarder has been thrown entirely
out of operation, so that the exposure-move-
ment of the master-lever is still, to a slight
degree, retarded by the inertia of the con-
necting-lever. To provide for a still shorter
exposure the contreller is arranged to throw
the connecting-lever out of position to be
engaged by the dog. For this purpese the
lever has a forwardly-projecting lug 99 at
its upper extremity, which may be engaged
by an inclined portion 102 on the periphery
of the controller. This portion is so located
that it comes into action just atter the con-
troller has been moved sufficiently to throw
the retarder entirely out of operation as
above described. This arrangement accoid-
ingly provides for exposures of two distinet
lengths beyond those provided for by the
graded operation of the retarder, and thus
permits a vegulation of the shortest expe-
sures which is more minute and definite
than can be attained by the use of a retarder
alone.

For exposures of the type commonly des-
ignated as “bulb-exposures” and as * time-
exposures” provision is made in the usual
manner, by means of detent-mechanism co-
operating with the exposure-mechanism and
controlled by the controller, but this detent-
mechanism has novel features of form and
arrangement imposed partly by the require-
ment of compactness in the mechanism.
Both detents are in the form of levers piv-

oted upon a common stud 104 which is
screwed into the base-plate (Fig. 4). The
bulb-detent 103, which 1s in front of the
time-detent, codperates with the left-hand
extremity 109 of the dog 86. There is no
functional significance in this cobperation as
distinguished from cobperation with the mas-
ter-lever proper, but the arrangement is con-
venient in construction since the correspond-
ing extremity of the arm 54 of the master-
lever is employed to form the lug 55 which
coperates with the actuating-lever 56.

The bulb-detent is actuated, in one direc-
tion, by a spring 105 coiled about the stud
104 and engaging a lug 106 on the detent.
This spring tends to swing the detent to the
right and into a position in which a rear-
wardly-bent lug 108 on the extremity of the
detent may intercept the dog shortly before
the termination of the return-movement of
the master-lever, at a time when the shutter-
blades have been swung to fully-open posi-
tion, and just before the Tug 51 on the mas-
ter-lover disengages the lug 47 on the blade-
ring lever and permits the shutter-blades to
ciogse. When the bulb-detent operates as just
described the master-lever is arrested in the
position of Fig. 3, and the blades are thus
held open untll the detent is disengaged
from the dog. This disengagement is pro-
vided for by a hooked abutment 107 on the
bulb-detent which is in position to be en-
gaged by the pin 61 on the actuating-lever.
When the actuating-lever is released by the
release either of the press-button 63 or of the
bulb-mechanism by which it has been moved
to operative position, the return of the actu-
ating-lever te normal position causes the pin
61 to engage and raise the bulb-detent, thus
releasing the master-lever and permitting
the shutter-blades to close.

The time-detent 111 (Fig. 4), instead of
cobperating in the usual manner with the
master-lever, is arranged to codperate imme-
diately with the blade-ring, so as to arrest
the return-movement of the latter by which
the blades are closed. To this end the time-
detent is provided with a lower extremity,
having an approximately radial edge 114
terminating in a shoulder or abutment 115,
while the blade-ring 38 is provided with a
pin 116 projecting forwardly from a pro-
jection 117 at the periphery of the ring. A
spring 112, coiled upon the stud 67, engages
a lug 113 on the time-detent and tends to
swing the detent into a position in which its
edge 114 engages the pin 116 (¥Fig. 4).
With the parts in this position, if the pin
116 descends, the detent swings farther so
that its abutment 114 acts to prevent the rise
of the pin (Fig. 9) and thus arrests the re-
turn-movement of the blade-ring. When the
pavts are in this operative velation they are
disengaged by the next succeeding movement
of the actuating-mechanism. During this
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movement, whether caused by the press-but-
ton or by the pneumatic actuator, the bulb-
lever 66, in swinging to the right, causes a
pin 124, which projects forwardly from the
bulb-lever, to engage the edge of the time-
detent at a point 125, thus swinging the de-
tent to the right and away from the path of
movement of the pin 116.

The operation of the detents is controlled
by the contreller 73, through engagement
with a pin 118 projecting forwardly from
the upper arm of the time-detent. When
neither a bulb-exposure nor a time-exposure
is required the controller is placed in such
position that this pin rests upon a portien
of greatest diameter on the periphery of
the controller, as shown in Figs. § and 12.
The time-detent is thus held directly out
of operative position, while the bulb-detent
is indirectly held by engagement of the pin
118 with the arm from which the Iug 106
projects. When a bulb-exposure is required
the controller is moved to the position
shown in Fig. 11, the pin 118 at this time

ngaging a slight depression 119 on the con-

troller. This permuts the bulb-detent to
move freely to operative position when the
actuating-lever is moved to effect an ex-
posure, as in Fig. 11, but the time-detent is
still held beyond the path of movement of
the pin 116.

When & time-exposure is required the con-
troller is moved farther to the left, into the
position shown in Figs. 8, 9 and 10. At this
time a deep depression 121 in the controller
registers with the pin 118 so as entirely to
release the detents from the action of the
controller. The several stages of a time-
exposure are shown in Tigs. 8, 9 and 10.
Upon the first operative movement of the
actuating-mechanism, it assumes the posi-
tion of Iig.' § and causes the master-lever
to swing fivst to the right and then perform
a part of its return-movement, thus opening
the shutter-blades while the pin 116 moves
to its lowermost position, and the return-
movement of the master-lever is arrested by
the bulb-detent. Upon the subsequent re-
lease and return of the actuating-lever the
bulb-detent is raised, as above described, to
Inoperative position, but just previous to its
disengagement from the dog 86 the time-de-
tent 1s permitted, by the return movement
of the pin 124 on the bulb-lever, to swing
into position above the pin 116, as in Fig.
9, thus preventing the return of the blade-
ring, although the master-lever has com-
pletely returned and has disengaged the lug
47 on the blade-ring lever. It is necessary
at this time to prevent complete return-
movement of the actuating-lever 56, in order
that upon the next succeeding movement of
the actuating-lever, by which the exposure
is terminated, this lever may not operatively
engage and again actuate the master-lever.

S

For this purpose the time-detent is pro-
vided with a rearwardly-projecting lug 123
which is adapted to engage a shoulder 122
{Iig. 2) on the upper edge of the link 69.
Accordingly, the return-movement of the
actuating-lever is arrested when it has
reached the position of Fig. 9, and the parts
then remain in this position until the next
suceeeding operative movement of the actu-
ating-lever, by which the operator termi-
nates the exposure. When this succeeding
movement occurs the pin 124 on the bulb-
lever thrusts the time-detent to the right,
thus disengaging it from the pin 116, and
the blade-ring immediately returns to nor-
mal poesition and causes the blades to close.
By the same movement of the time-detent
the lug 123 is removed from the path of
movement of the shoulder 122, so that upon
the release of the press-button or the pneu-
matic bulb the actuating-mechanism returns
to nermal position, thus completing the
cycle of operations of a time-exposure.

The controller is adapted to remain in any
position to which it is set, owing to the fric-
tional engagement of the lugs T4 and 75 as
above described. Tt is convenient, however,
for the operator to have further means for
determining the positions of the controlier
for bulb-exposures and time-exposures, and
accordingly two perforations are provided
in the centroller, these perforations being
engaged resiliently by the end of the lugs 74
when the contreller is set in these respective
positions. Owing to this arrangement the
operator may readily set the controller for
time or bulb-exposures without the necessity
of even looking at the indicator on the front
of the shutter, since the engagement of the
perforations may be readily felt in moving
the controller, and the arrangement has the
further advantage that it causes the con-
troller to be fixed with accuracy in the re-
quired position.

When the shutter-mechanism is assembled
either independently of the casing or with the
cover-plate of the casing removed, the con-
troiler is still held in operative position, as
previously described, by the lugs 74 and 75.
For convenience in assembling the shutter
and in removing the controller for access
to.the underlying mechanism, a notch 128
is formed in the periphery of the controller,
and when the controller is turned to bring
this notch into registry with the lug 74 it
may be withdrawn from its bearing without
detaching either of the lugs from the base-
plate.

In previous constructions it has been com-
mon to make the finger-piece by which the
controller is moved either integral, or per-
manently connected, with the controller.
For convenience in removing the cover-
plate, however, particularly in view of the
fact that the controller remains in operative
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position at this time, the finger-piece in the
present construction is arranged to be re-
movable from the controller by the mere
operation of removing the cover-plate. To
this end two studs 129 project from the
front of the controller, and the finger-piece
181 has two perforations which loosely en-
gage these studs. The finger-piece, as shown
in Tigs. 7 and 18, has a portion 132 which
projects forwardly through a slot 130 in the
cover-plate, and a hooked extremity 133 at
the front of the cover-plate by which it may
be manipulated. The slot 130 is covered
and the finger-piece is held in operative
relation to the controller by means of an
indicator-plate 134 scerewed to an annular
raised portion 144 cn the front of the cover-
plate, and is provided with letters and nu-
merals to indicate the position of the finger-
plece for the various exposures (Fig. 6).
When the cover-plate is removed the finger-
plece comes freely away with it, being read-
ily disengaged from the studs 129, but leaves
the controller still in operative position.
Tor convenience in properly locating the
cover-plate when it is replaced upon the
body of the casing, a post 135 projects for
wardly from the base-plate (Figs. 5 and T),
and engages a notch 136 in the upper por-
tion of the slot 130.

Any ordinary form of iris diaphragm-
mechanism may be used in the present shut-
ter, and the general construction of the dia-
phragm is not particularly illustrated. In
Fig. 7 the diaphragm-blades 137 are shown
together with the rotary annular member
188 by which they are moved to vary the
aperture. In connection with the dia-
phragm I employ, however, a finger-piece
of novel form and arrangement, which is
similar to the finger-piece 131 in the re-
spect that it is removable with the cover-
plate while leaving the other parts of the
mechanism in position. The finger-piece in
question has a shank 141 in the form of a
shallow channel (Figs. 7 and 16), and this
shank normally embraces an arm 189 pro-
jecting forwardly from the member 138 at a
short distance from the inner surface 21 of
the casing. By engagement with this sur-
face the shank and the arm are held in oper-
ative relation, and the finger-piece projects
forwardly through a curved slot 140 in the
cover-plate, and has a hooked extremity 142
by which it may be manipulated. When the
cover-plate is removed the shank 141 slides
freely out of engagement of the arm 139.
It is normally held in such engagement,
however, by means of an indicator-plate 143,
which is screwed to the portion 144 of the
cover-plate and which covers the slot 140.
This indicator-plate is provided with the
usual designations corresponding to the
different apertures for which the diaphragm
may be regulated. '
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In addition to the functions previously
described the controller has the further
function of causing the shutter-blades to be
opened and held open, for the purpose of
focusing, independently of the actuating-
mechanism,  For this purpose the blade-
ring 38 is provided with a lug 145 on its
periphery (Figs. 1 and 3), and a lever 146
15 pivoted upon the front of the base-plate,
by means of & stud 147 which projects rear-
wardly from this lever into the boss 30 on
the base-plate. A spring 149 coiled upon
this stud and engaging a rearwardly-pro-
jecting arm 148 on the lever normally holds
the lever in the inoperative position of Fig.
3, in whieh it rests against a shoulder upon
the periphery of the base-plate. A pin 150
projects rearwardly from the controller
(Fig. 5), and this pin is so located that when
the contreller 1 moved to its estreme left-
hand position, that is, so as to bring the
finger-piece 133 opposite the letter O on the
indicator-plate 134, the pin engages the
lever 146 and swings it to the right. This
movement causes the arm 148 to engage
the lug 145 and rotate the blade-ring to
the left, so as to move the blade to and
hold them in, open position. To prevent
any derangement in the exposure-mecha-
nism which might result from a heedless
attempt to operate the actuating-mechanism
at his time, the finger-piece 131 is provided
with a rearwardly-projecting stud 151
(Higs. 7 and 18), which is so located that
in the above-described position of the con-
troller it les directly beneath the pin 61 on
the actuating-lever, thus positively pre-
venting the inoperative movement of the
latter.

The operation of the shutter as a whole,
except in so far as it has previcusly been
deseribed, is similar to that of various well-
known shutters of what is commonly des-
ignated as the “automatic” type, and will
be understood without further description.

While the various novel features which I
have deseribed and illustrated arve best used
in conjunction to produce a shutter having
in the highest degree the valuable features
of compactness, simplicity and reliable oper-
ation, it will be understood that these sev-
eral features are not necessarily so used, and
that, in general, the invention is not limited
to the embodiment thereof hereinbefore de-
seribed and llustrated in the accompanying
drawings, but may be embodied in various
other forms within the nature of the inven-
ticn as it is defined in the following claims.

T claim:—

1. A photographic shutter having, in
combination, a casing provided with a cen-
tral exposure-aperture, an annular frame-
plate inclosed within the casing and sur-

rounding sald aperture, a tubular extension
from the inner margin of the frame-plate, *
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exposure - mechanism mounted upon the
frame-plate on the same side as said exten-
sion, and a controller-ring journaled upon
the end of the extension and codperating
with the exposure-mechanism to control the
(LCtIOH thereof.

A photographic shutter having, in
combmmmn, 2 casing provided with a cen-
tral exposure-aperture, an annular frame-
plate inclosed within the casing and sur-
rounding said aperture, a tubul‘u' extension
from the inner margin of the frame-plate,
eXposure _incchanis  mounted upon the
frame-plate on the same side as sald exten-
sion, & c(;mtro]ler-rir_b' journaled upon the
end of the extengion and codperating with
the exposure-mechanism to conte(‘] the ac-
tion ncleoi9 and blade-mechanism on the
opposite side ¢f the frame-plate and oper-
atively connected with the exposure-mecha-
nism.

3. A photegraphic shutter having, In
combination, a casing provided with a cen-
tral e:e:posule amltme and with a remov-

able fromt cover-plate, an annular frame-
plate inclosed within the casing and sur-
rounding the exposure-aperture, a tubular
forward extension from the inner margin
of the frame - plate, exposure - mechanism
mounted upon the same side of the frame-
plate as saad extension, an annular control-
ler codperating with the expesure-mecha-
nism and jowrnaled upon the extension, the
controller being independent of the front
cover-plate, and a ﬁ’lOLl‘—pl ce extending
forwardly from {)e controlier for mahipu-
lating the same, the cover-plate having an
,pertm through which the ﬁnoer-mecc
projects to the front of the casing.

4. A photographic shutter hwm in
combination, a casing provided with a cen-
tral exposure-a e}tw e, an annular frame-
pla‘ﬁ and an ‘1111 idar base-plate fixed to-

zether in parallel position, shutter- blfmeb
_)1\ oted between the base-plate and the
frame-plate, exposure-mechanism connected
with said biades and mounted on the front
of the frame-plate, and means for remov-
ably securing the base- plate and frame-pla Lte
within the casing, sald means bemg inde-
pendent of the connections between said
plates so that the plates and the mechanism
attached thersto may be assembled inde-
ocncxcndv of the casing.

A )h(ﬁcmiaphlc “shutter Laving, in
combin ation, a casing provided with a cen-
tral exposure zmoﬂture, an annular frame-
oLJea a tubular projection extending for-

wvardly from the inner margin of the Frame-
ph{e3 an annular base-plate fixed to the
bac] of the frame-plate and parallel there-

blades and bhlade - mechanism nwovably
monn’red between said plates, exposur
mechanism wmounted on the front of tue
frame-plate, and a controller-ring codperat-

g

ing with the exposure-mechanism and jour-
naled on said tubular extension, said parts
being removable as a whole from the casing

without disconnecting them from each
other. '
6. A photographic shutter having, in

combination, a casing comprising a body-
portion and a removable front cover-plate,
said bedy-portion and plate having a cen-
tral exposure - ape]ime, an iris - dmpbraom
comprising a rotary member located in the
back of the casing and provided with an
arm extending forw ardly in the casing neav
the peuphery thereof, a frame and shutter-
mechanism carried thereby, said frame and
mechanism being assembled independently
of the casing and removable as a whole
therefr Ol the diaphragm-mechanism being
located between said frame and the back of
the casing, and a finger-piece for manipu-
lating said arm and the dia phragm-mecha-
mm], the front cover-plate hwuno an aper-
ture through which said ﬁnorer-piece- extends
to the front of the casing.

7. A photographic shutter having, in
comhbination, an annular frame-plate with a
cumal exposure-aperture, an annular base-

slate fixed parallel to and in the rear of the
imnm ,)lfu\, a blade-1ing journaled on the
front of the base-plate, shutter-blades piv-
ofed between said plates, in front of the
blade-ring, and opem’fnely connected with
the ring, “and exposure-mechanism mounted
on the front of the frame-plate and oper-
atively connected with the blade-ring.

8. A photographic shutter having, in
combination, an annular frame-plate with a
central exposure-aperture, a forwardly-pro-

jecling tubular extension integral with the
h ame- plute at its inner margin, an annular
base-plate fixed to the frame- plate parallel
therewith and in the rear thereof, a blade-
1'ing journaled upon the front of the base-
plate, blades pivoted between the frame-
D late and the base- piate and blade-ring, an
dnmﬂm bLIdL plate fixed between the blades
and the frame-plate and extending in-
wardly beyond the tubular extension so as to
umm the exposure-aperture and afford a

guiding surface for the forward. surfaces of

the blades, and exposure-mechanism mount-
ed oun the front of the frame-plate and op-
emtix ely connected with the blade-ring.

A photographic shutter having, in
con hmf\tl(m, a caging provided with a cen-
tral exposure- ‘lp@ltﬂle an annular frame-
plate \mthln the casing, exposure-mecha-
nism mounted on the front of the frame-
plate, and blade-mechanism operatively con-
nected with the exposure-mechanism f\nd
mounted in the rear of the frame-plate,
frame-plate and said mechanisms being sep-
arable, as an assembled whole, from the
casing.

10. A photographic shutter having, in
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combination, a casing provided with a cen-
tral exposure-aperture, an annular frame-
plate inclosed within the casing, exposure-
mechanism mounted on the front of the
frame-plate, blade-mechanism mounted on
the rear of the frame-plate and cperatively
connected with the exposure-mechanism,
and a controller journaled at the front of
the frame-plate and coperating with the
exposure-mechanism, the frame-plate with
the controller and sald mechanisms being
separable, as an assembled whole, from the
casing.

11. A photographie shutter having, in
combination, a frame with a central expo-
sure-aperture, exposure-mechanism mounted
upon said frame, an annular controller jour-
naled upon the frame arcund the exposure-
aperture and cofperating with the exposure-
mechanism, and lugs projecting from the
frame and overhanging the controller to
hold it in operative position.

12. A photographic shutter having, in
combination, a frame provided with a cen-
tral exposure-aperture and with a for-
wardly-projecting tubular extension sur-
reunding said aperture and provided with
an annular bearing, exposure-mechanism
mounted on the frame, an annular controller
mounted on said bearing and cobperating
with the exposure-mechanism, and lugs ex-
tending forwardly from the frame and
overhanging and engaging the forward sur-
face of the controller o rvetain the controller
upon said bearing.

13. A photographic shutter having, in
combination, a frame provided with a cen-
tral exposure-aperture and with a for-
wardly-projecting  tubular extension sur-
rounding said aperture and provided with
an annular bearing, exposure-mechanism
mounted on the frame, an annular control-
ler mounted on said bearing and colperat-
ing with the exposure-mechanism, and lugs
extending forwardly from the frame and
resiliently engaging the forward surface of
the controlier to retain it upon its bearing
and to hold it frictionally in adjusted posi-
tion thereen.

14. A photographic shutter bhaving, in
combination, a frame provided with a cen-
tral exposure-aperture and with a - for-
wardly-preojecting tubular extension sui-
rounding said aperture and provided with
an annular bearing, exposure-mechanism
mounted on the frame, an annular conirol-
ler mounted on said bearing and coperat-
ing with the exposure-mechanism and lugs
extending forwardly from the frame and
resiliently engaging the forward surface of
the controller to retain 1t upon its bearing
and to hold it frictionally in adjusted posi-
tion thereon, the controller being provided
with recesses adapted to engage the end of
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one of said Ings to determine the operative
pesitions of the controller.

15. A photographic shutter having, in
combination, a frame provided with a cen-
tral exposure-aperture and with a for-
wardly-projecting tubular extension sur-
rounding said aperture and provided with
an annular bearing, exposure-mechanism
mounted on the frame, an annular control-
ler mounted on said bearing and codperat-
ing with the exposure-mechanism, and lugs
extending forwardly from the frame and
overhanging and engaging the forward sur-
face of the controller {o retain the control-
ler upon said bearing, the controller having
a noteh in its periphery adapted to be moved
into vegistry with one of the lugs to per-
mit the controller to be disengaged from
said Tug and removed from sald bearing.

16. A photographic shutter having, in
combination, a casing provided with a re-
mevable cover, shutter-mechanism inclosed
within the casing and comprising a rotary
controller, and a finger-piece removably en-
gaging the controller, the cover having an
aperture through which the finger-piece ex-
tends to the exterior of the casing and act-
ing normmally to retain the finger-piece in
operative engagement with the controller.

17. A photographic shutter having, in
combination, a casing provided with a re-
movable cover, shutter-mechanism inclosed
within the casing, diaphragm-mechanism
inclosed within the casing and provided
with an operating-arm extending toward
the cover of the casing, and a finger-piece
removably engeging said arm, the cover be-
ing provided with an aperture, through
which the finger-piece projects, and acting
normally to retain the finger-piece in en-
gagement with said arm.

18. A photographic shutter having, in
combinabion, a generally-eylindrical casing
provided with & removable front cover-plate
having a cirenlarly-curved slot near its edge,
diaphragm-mechanism located within the
casing aud having a controlling-arm pro-
jecting forwardly within the casing and
close to the inner surface thereof, and a
finger-piece recessed to receive said arm and
adapted to be introduced lengthwise be-
fween the arm and the inner surface of the
casing, the finger-piece extending forwardly
through the slot in the cover-plate and being
normeally retained against removal from the
arm by engagement with the cover-plate.

19. A photographic shutter having, in
combination. an annular frame-plate with a
central exposure-aperture, blade-mechanism
in the rear of the frame-plate comprising
blades and a blade-ring rotatable to actuate
the blades, exposure-mechanism mounted on

the front of the frame-plate and cobperat-
ing with the blade-ring, an annular con-
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troller journaled at the front of the frame-
plate, and an arm pivoted on the front of
the frame plate and adapted to engage both
the controller and the blade-ring, when the
controller 1s moved to an extreme position in
one direction, whereby the arm is actuated
by the controller so as to move the blade-
ring into position to hold the blades in
open position for focusing.

20. A photographic <hutter having, in
combination, an annular frame-plate pro-
vided with a central exposure-aperture;
blade-mechanism mounted in the rear of the
frame-plate and comprising blades and a
blade-ring rotatable to actuate the biades;
exposure-mechanism mounted on the front
cf the frame-plate and ccoperating with
the blade-ring, said mechanism including a
mannally-operable actuating-member; an
annular controller journaled at the front of
the frame-plate and codperating with the
exposure-mechanism; an arm pivoted on
the front of the frame-plate and adapted to
codperate with the controller and the blade-
ring, when the controller is moved to an
extreme position, so as to move the blade-
ring into position to hold the blades open
for focusing, the controller being promded
with an abutment adapted, when the con-
troller is in caid extreme position, to oper-
atively engage the actuating-member to pre-
vent operative movement thoreof

21. A photographic shutter having in
combination, shutter-blades, exposure-mech-
anism for %tmtmo the blades to produce
an exposure, primary means for yieldingly
retarding the movement of the exposure-
mechanism, said means being adapted to
afford a comparatively slight resistance pro-
portioned to a cemparatively short ex-
posure, secondary means for yieldingly re-
tarding the exposure-mechanism, the sec-
ondary means being adapted to afford
greater resistances proportioned to the
longer graded exposures, and manually-
operable means for throwing the secondary
and primary retarding-means successively
out of operation {o produce exposures
graded in daration from long to short.

22. A photographic shutter having, in
combination, shutter-blades, exposure- “mech-
anism for actuating the blades to produce
an exposure, retarding—means operative
principally through the action of inertia,
for yieldingly retarding the movement of
the exposure-mechanism, retarding-means
operative through pneumatic resistance, for
yieldingly retarding the movement of the
exposure- mech‘unﬁm, and manually-oper-
able means for throwing said two retarding
means successively out of operation to pro-
duce graded exposures.

23. A photographic shutter having, in
combination, shutter-blades, exposure-mech-
anism for actuating the blades, a retarder,

o

connecting-means for operatively connect-
ing the relarder with the exposure-mecha-
nism to retard the action of the latter, and a
centroller for determining the length of
exposure; the controller actlnor upon both
the retarder and said connectmd means and
being adapted, when moved to different suc-
cessive positions, first to throw the retarder
out of operative position and then to throw
the connecting-means out of operative rela-
tion to the exposure-mechanism.

24. A photographic shutter having, in
combination, shutter-blades, exposure- “mech-
anism for actuating the blades, a retarder,

& connecting-lever achpted to engage the re-
arder at one point and a porhon of the ex-
posure-mechanism at another point to oper-
atively connect these parts, and a controller
for determining the length of exposure; the
controller actmo upon both the retarder and
the connectmO-lever and being adapted,
when moved to different successive posi-
tions, first to move the retarder out of posi-
tion to operatively engage the conmnecting-
lever, and then to move the connectmm
lever out of position to operatively engage
the exposure-mechanism,.

25. A photographic shutter having, in
combination, shutter-blades, exposure-mech-
anism for actuating the blades, a retarder
including a pneummtlc piston and a re-
tarder - lever connected therewith and ex-
tending in one direction from the piston, a
connectmo lever having an extremity fldapf~
ed to engage the retarder-lever, near its
point of connection with the pisten, and ex-
tending in the opposite direction from the
plston, the connecting-lever having also a
point of en(mtrement with the exposure-
mechanism ; ‘md an annular rotary control-
ler having cam-surfaces operatively engag-
ing the remote extremities of the retarder-
lever and the connecting-lever and adapted,
in successive posmons of the controller,
first to move the retarder-lever out of op-
erative relation with the connecting-lever
and then to move the connecting-lever out
of operative relation with the exposure-
mechanism.

26. A photographic shutter having, in
combinaticn, shutter-blades; mechanism for
actuating the blades including a master-le-
ver; a manually-operable actuating-lever co-
operating with the master-lever, a bulb-de-
tent adapted to codperate with the master-
lever and movable to inoperative position by
cobperative connection with the actuating-
lever, a bulb-lever pivoted independently
of the actuating-lever, a link operatively
connecting the actuating-lever and the bulb-
lever, and a time-detent codperating with
a portion of the exposure-mechanism and
movable to inoperative position by co-
operative connection with the bulb detent.

27. A photographic shutter having, in
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combination, shutter-blades, mechanism: for |
actuating the blades including a master-le-
ver; a manually-operable actuating-lever
cobperating with the master-lever, a bulb-
detent adapted to codperate with the
master-lever and movable to inoperative po-
sition by cobperative connection with the
actuating lever, a bulb-lever pivoted inde-
pendently ‘of the actuating-lever, a link op-
eratively connecting the actuating-lever and
the bulb-lever, and a time-detent codperat-
ing with a portion of the exposure-mecha-
nism and movable to inoperative position by
codperative connection with the bulb-detent;
the link having an abutment adapted to co-
operate with the bulb-detent to prevent full
return of the actuating-lever when the lat-
ter is first actuated to produce a time-ex-
posure.

28. ‘A photographic shutter having, in
combination, shutter-blades, exposure-mech-
anism for actuating the blades, a bulb-de-
tent and a time-detent pivoted on a com-
mon center but extending in opposite direc-
tions therefrom and adapted to cobperate,
at their remote extremities, with different
parts of the exposure-mechanism, an actu-
ating-lever immediately codperating with
the exposure-mechanism and with the bilb-
detent, and -an independently-pivoted bulb-
lever immediately cobperating with the
time-detent and operatively connected with
the actuating-lever.

29. ‘A photographic shutter having, in
combination, shutter-blades, exposure-mech-
anism, for actuating the blades, including a
rotary blade-ring and a master-lever ; manu-
ally-operable means for actuating the
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master - lever; and detent - mechanism, for
contrelling the operation of the exposure-
mechanism, comprising a bulb-detent co-
operating with the master-lever and a time-
detent codperating immediately with the
blade-ring.

30. A photographic shutter having, in
combination, shutter-blades, exposure-mech-
anism, for actuating the blades, including a
rotary blade-ring and a master-lever; manu-
ally-operable means for actuating the
master-lever; and detent-mechanism, *for
controiling the operation of the exposure-
mechanism, compriging a bulb-detent and a
time-detent co-axially pivoted and extend-
ing in opposite directions, the bulb-detent
cooperating with the master-lever and the
time-detent codperating immediately with
the blade-ring.

31. A photographic shutter having, in
combination, shutter-blades, a retarder, a
connecting-lever codperating with the re-
tarder, a manually-operable actuating-lever,
a bulb-detent; exposure-mechanism, for ac-
tuating the blades, including a master-lever
pivoted intermediate its ends and having, at
its upper end, a lug to codperate with the
actuating-lever; and a spring-pressed dog
pivoted near the upper end of the master-
lever, the upper end of the dog cobperating
with the bulb-detent and the lower end of
the dog extending below the pivot of the
master-ltever and codperating with the con-
necting-lever.

ANDREW WOLLENSAK.

Witnesses:

Farvum F. Dorsrey,
D. Gurxee.

Copies of this patent may be obtained for five cents: each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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