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To all whom it may concern:

Be it known that I, ANprEW YVOLLn\sux,
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 Improvements in Photo-
graphic Shutters, of which the following is
a specification.

This invention relates to photographic
shutters, and more particularly to automatic
shutters that are adapted to make “time”
and “bulb” exposures, and ¢ instantaneous ”
exposures of different lengths.

The cbject of the invention is to produce
an efficient device of this character that is
exceedingly compact and in which all the
working parts, except parts of the regulator,
pump connection and finger lever, are in-
closed in the shutter casing.

A novel feature of the device resides in
an arrangement whereby, upon a single
movemment of the indicating pointer, the
shutter is thrown open and locked in that
position for the purpose of focusing an
1mage upon the ground-glass of a camera.

In the drawings —~I‘10ule 1 is a front ele-

vation of the complete mechamsm Fig. 2
is a front elevation of a part hereinafter des-
ignated as the cam plate set for a time ex-
posure, as it would appear were the front
plate of the shutter-case removed; Fig. 8 is
a front view of the shutter with all the parts
removed except the shutter blades; Fig. 4 is
a similar view with certain parts in place
which are omitted from Fig. 3; Figs. 5, 6,
and 7, are similar views, v with ‘Iddltlonal
parts in place; Fig. 8 is a vertical section on
the line 8—8 of Fig. 7; Fig. 9 is a view
showing the same par’rs as Tiy fig. 4, when the
shutter is open during an 1nstf1ntf1neous ex-
posure; I‘lg. 10 shows the shutter after the
first movement for a time exposure, certain
parts being removed ; Fig. 11 shows the same
after the second movement for time expo-
sure, but before the shutter has closed ; Fig.
12 shows the same parts after the. first
movement of a “bulb” exposure; Fig. 13
shows the same parts after the finger-lever
is released in a bulb exposure, but before the
shutter has closed ; Figs. 14 and 15 show the
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same parts while the shutter is closing, in
instantaneous exposures of fast and slow
speed, respectively; I‘lo 16 shows the parts
illustrated in Fig. When set to hold the
shutter open for focusing; Fig. 17 is the
same when set for a bulb exposure; Figs. 18
and 19 are the same parts, set for fast and
slow instantaneous exposures, respectively;
and Fig. 20 is a front elevation of the mas-
ter- lever

he shutter casing 1 is circular, and of
suflicient depth to contain all the moving
parts. The front plate 2, on which are the
scales 2* and 2°, for the settlnn of the shut-
ter and of the iris dlaphrflom, respectively,
is fastened to the body (Fig. 8) of the cas-
ing 1 in any suitable manner.

Fixed to the inside of the back of the cas-
ing are two plates 3 and 4, perforated to
permit passage of light through the lens.
The iris diaphragm 5 is supported between
these two plates, and is operated by an arm
6 which extends through a suitable slot 7 in
the lower edge of the casing 1 and has an
upturned end in proximity to the scale 2P

(Fig. 1). Projecting forwardly from the
b k- plate 4 are the pivots upon which are
hung all the moving parts of the device.

Upon the pivets 8, 8, are supported the
shutter blades 9, 9, (IFig. 3) which consti-
tute the shutter proper. Said blades are
adapted to move in opposite directions, and
are operated simultaneously by the move-
ment of the shutter lever 10 (Fig. 4) that
ig pivoted at 11. The lever 10 carries at its
upper end a pin 12 which projects into di-
agonally-disposed slots 13, 13, one in the
upper part of each shutter-blade 9, 9. The
upward movement of the shutter lever 10
{accomplished by means about to be de-
scribed), causes the blades 9, 9 to move away
from each other, thus admitting light to the
lens, and the downward movement of said
lever, which ig accomplished by the action of
a spring 14, causes the blades 9, 9 to ap-
proach each other, thus cutting off light
from the lens.

Upon the lower extremity of the lever 10
is a lug 15, that is adapted to be engaged by
a master - lever 16 hung npon a pivet 17
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2
(Iigs. 5 and 20). The lug 15 is beveled on
its front face so that as the master-lever 16
moves toward the right, the spring arm 16®
of the master-lever slides up the beveled
face of said lug and no movement of the
arm 10 results. On the movement of the
master-lever 16 t()W‘u'd the left, the lug 15
iz engaged by said lever, and the arm 10 is
moved about its pivot 11, thus carrying the
pin 12 upward and ()1)(‘1]111(’ the blades 9, 9;
and since the master-lever 16 and the shut.
ter lever 10 ave not Loncentric, the axm 160
will slip off the lug 15 and release the shut-
ter blades so that thcy can close under the
action of the shutter spring 14,

Pivoted at 18 upon the master-lever 16 is
a bar 19 (Fig. 5) hereinafter desienated as
the retarder -actuator. Tts lower end has
two points 20 and 21. The point 20 is held
against a projection 22 on the master-lever
16 by means of a spring 23 that is coiled
about the pivot 17. Said spring at all times
tends to move said bar 19 and, therefore, the
master-lever also, toward the left, which mo-
tion, if permitted to occur causes the open-
ing of the shutter, as before described.

The point 21 of the bar 19 is adapted, in
certain positions, to engage the extremity 24
of a retarder lever 25 that is pivoted at 26,
The left end of said lever 25 is pivotally at-
tached to a plunger 27 of a dash-pot 28,
which constitutes a retarder that is browﬂhb
1nto operation durmo all except the shortest

“instantaneous” exposures of the shutter.
The dash-pot 28 swings on a pin 29, obviat-
ing the necessity of a link connection Dbe-
tween the plunger 27 and the lever 25. A
retarder motor, such as the spring 30, wound
upon the pivot 26 and reacting against a
pin 31, tends to pull the plunoer 27 out of
the dash- pot 28 by pressing against a pro-
jection 32 on the lever 25. afeans which
normally prevent the latter occurrence ave
provided as follows: On the pivot 17 (Fig.
4) 1s a lever 34 that has an upwardly pro-
jecling portion 85, in which is a stud 36.
Said stud is acted upon by a spring 37,
which tends to move the upper end or arm
34 of the lever 34 toward the left. This
motion is controlled Ly the cam plate before
mentioned, which is clearly ilustrated in
Ifies. 2,16, 17, 18 and 19. Said cam plate
is u ring 38, survounding a collar 39 that is
screwed upon the front plate 2. Said ring
or cam plate is revolved around said collar
by means of the controlling lever or indi-
cating-pointer arm 40, which, in the pres-
ent ease, is integral with the ving. The
oreatest pal't of the outer perviphery of the
am plate 38 is concentric with the inner pe-
riphery thereof, but a certain portion is
formed into a cam curve 41, the center of
which ig not coincident with the center of
the said plate, This curve 41 therefore con-
stitutes a cam. which engages the stud 36
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aforesaid, and moves the latter away from
the center of the shutter when the control-
ling lever or indieating-pointer 40 13 car-
ried toward the right. When said pointer is
moved tovs: Ad the left, the stud 36 is held
closely against the cam 41 by the action of
the spring 37.

At the innermost end of the curve 41 is
a slight projection 42, and beyond said pro-
1ect1011 is a notch 43, the b()hmn of which
1s much nearer to the center of the cam

plate 38 than is any portion of the curve
41, It the poimter 40 is moved to the ex-

treme left, so that it rests at “07 on the

seale 20 the stud 36 vides over the projec-
tion 42 and is forced into the notch 43 by
the action of the spring 37 (Fig. 16). When

this movement oceurs, the upper end 342 of

the lever 34 presses against the lug 15
of the shutter lever 10 and the latter is

moved thereby, throwing open the shutter-
blades 9, 9.

The lower end 34> of the lever 34 vests
against the end 24 of the retavder-lever 25,
as shown In Fig. 4. except when stuc
36 is moved to its outermost position by the
cam 41, Thus the retarder mechanism is
normally held out of operation, and the
lever 34 with its lower end 24" is the re-
tarder-controller.  The action of the re-
tarder parts, as affecting instantaneous ex-
posures, will be (1@5(- ihed below.

The master-lever 16 has a lug 44 on its
upper end, zuljncent to 1ts pivet 18, and
this lug 18 a(Lmtod to be engaged by the
apper end 45 of the trip lever 46 (Fig. 6).
Saad trip 10\’@1‘ 18 piv oted at 47, and has an
elongated lower end 48, which, by striking
the stationary pin 31, limits the movement
of the inp Jever in one direction.

The trip lever 46 is actuated to move the
magter-lever 16 by means of an operating
lever 49 (ifie. T), that is piveted npon the
pin 11, f"a:u(] operating lever may be moved
about the pin 11 cither by means of the fin-
eer-lever 50 which, when depressed, actg on
the Ing 51, on the o e‘.'utm” lever 49 or by
means of the pumnp 5 2, the pl\mf‘m of which
strikes ﬂlc lower end of said lever 49, and

JV’

is operated by air frepa compressible hulb
as usual and attached to the connecting-
tip 53.

On the vight side of the operating lever
49 18 a downwardly- proioctmu trippwe fin-
ger 54 (Wigs. 7 and 12) that strikes a lug
35 on the trip lever 46 (see Fig. 5) when
said operating lever is depressed.  Tn this
operation, the finger 84 carvies the upper end
of the trip lever 46 toward the rieht, and
the latter engages the lug 44 of the master-
lever 16 as befove described, and earries it
along in the same direction. \Vh n the op-
el‘»ﬂ‘iiw lever reaches 1ts it of travel, the
f 54 slips off the upper edge of the Tug

55, Jm] the spring 23 (see Tig. 5) earries
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the master-lever 16, and therefore the trip
lever 46 also, back toward the left (Ifig. 12).

Said master-lever then engages the Tug 15

on the shutter arm 10, and holds the shutter-
blades 9, 9 open until the lower end 48 of
the trip Tever 46 is stopped by the pin 31,

at which point the upper end of the master-
]wer lws moved so far that its arm 16°
has disengaged from the lug 15 of the shut-
ter arm 10, and this permits the spring 14
to close the shutter-blades again.

Means ave provided for the purpose of
making “time” and “bulb” exposures,
whereby the master-lever 16 is retained at
will in such a position that the lug 15 rests
upon its upper end, thereby holding the
shutter-blades open nntil said master lever
ig permitted to move farther toward the
left, when it will be clear of said lug and
the shutter may close.

On the pivot 56 which carries the finger-
lever 50, is hung the time detent 57, nor-
mally pressed dewnward by a spring 58 that
engages a pin 59 on the detent (Fig. 5). In
the extremity of said detent is a notch 60,
and below said notch is a shoulder 61, which
is adapted to engage a lug 62 on the upper
end of the master-lever 16 and to stop the
return of the latter, so as to hold the shutter
open.

Extending rearwardly from the operating
lever 49 is a lug 63 (Fig. 7), which, in the
normal poesition of said lever, rests outside
of but near the notch 60 aforesaid. When
said operating lever is depressed, the lug 63
enters the notch 60 (¥ig. 11), and, engaging
the side thereof, raises the time detent 57
against the action of the spring 58, and pre-
vents said detent from stopping the return
of the master-lever 16,

The bulb detent 64 is hung upon the pivot
56, in front of the time detent 57, and is
normally pressed downward by a Sprmo 65
that engages a lug 66 on the same. The end
67 of the bulb detent 64 is adapted to en-
gage the lug 62 on the master-lever 16 when
depressed by the spring 65. Normally,
however, said bulb detent is held up to the
position shown in Tig. 6 by means of a
shoulder 68 on the operating lever 49 that
supports the lug 66. When said operating
lever is depressed, the said shoulder 68
moves downward, and the spring 65 presses
the bulb detent 64 downward also. As the
operating lever 49 is returned to normal
position (Fig. 7), by means of the spring
492 the shoulder 68 thereon strikes the under
side of the projection 66, and raises the end
67 of the bulb detent out of the path of the
lug 62 on the master-lever 16.

The cam plate 38 has in its edge, near the
indicating-pointer 40, a notch 69. When
the pointer 40 is at “T” on the scale, the
pin 59 on the time detent and the projection
66 on the bulb detent both rest in said noteh

(Fig. 2, and the detents 57 and 64 may then
operate as described. If the pointer 40 is
moved to “ B” on the scale, the pin 59 rides
up on the perlphery of the cam plate at 70,
and the time detent is thus held up and out
of normal operation (Fig. 17). Further
movement of the pointer 40 to “1/100” on
the scale brings the portion 70 under the
projection 66 on the time detent 64 (Fig.
18), and thus raises the latter out of the
path of the lug 62 on the master-lever 16, as
before described.

The operation of the parts for a “time
exposure ” is as follows: The pointer 40 is
moved to “T'” on the scale 2% The finger-
lever 50 being depressed, strikes the lug 51
and moves the operating lever 49 about its
pivot 11, causing the tripping finger 54 to
engage the Iug 55 on the trip lever 46. Said
trip lever is thus swing toward the right,
and its upper end 45 presses against the lug
44 on the master-lever 16 and so moves the
latter in the same direction. The upper end
of said master-lever slips over the beveled
edge of the Iug 15 on the shutter lever 10,
and continues its motion until the tllpplno
finger 54 slips past the lug 55. When this
oceurs, the spring 23 throws the master-lever
16 toward the left, and the upper end there-
of strikes the right side of the lug 15 and
opens the shutter-blades 9, 9. During this
first downward movement of the finger-
lever 50, the lug 63 on the operating lever
engages the time detent 57 and raises if,
while the shoulder 68 on said lever moves
downward, allowing the spring 65 to move
the end 67 of the bulb detent 64 into the
path of the lug 62. The master-lever 16 is
thus stopped, “and the shutter held open.
Upon releasing the finger-lever 50 the oper-
ating lever 49 1s moved upward by means of
its spring 492, carrying with it the bulb
detent 64:, and causing the end 67 of the lat-
ter to rise out of the path of the lug 62.
But this does not permit the master-lever 16
to slip from under the lug 15 on the shutter
arm, for during the time that the detent 64
is being carried upward, the lug 63 on the
operahno lever 49 is moving downward, and
the spring 58 forces the time detent 57
downward also. The shoulder 61 on the
latter reaches a position where the lug 62 on
the master-lever 16 rests against it, just be-
fore the end 67 of the bulb detent 64 rises
out of the path of said lug, and the master-
lever 16 is stopped thereby with the shutter
arm 10 resting on its upper end. The shut-
ter is thus held open, with the parts in the
pesition shown in Tig. 10, and remains open
until the lever 50 is again depressed. The
second depression of the lever 50 raises the
detent 57 and lowers the detent 64 as before.
But the latter now falls upon the top of the
lug 62, because said lug has advanced be-
yond the end 67. By reference to Fig. 6, it
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may be seen that the detent 64 projects
slightly beyvond the shoulder 61 on the de-
tent 57. The detent 64 being thus rendered
incperative, and the detent 57 being carried
upward by the lug 63 of the operating lever
49, there 1s nothing in the path of the lug 62
to prevent its farther movement, and the
master-lever 16 is therefore carried (by the
action of the spring 23) past the bottom of
the shutter lever 10 (see Fig. 11), and the
spring 14 conmnected thereto immediately
causes the shutter-blades 9, 9, to close.
When the parts ave set for “bulb” ex-
posure, the pin 59, on the time detent 57 vests
upon the top of the portion 70 of the cam
plate 38, thus rendering the time detent 57
moperative by holding the shoulder 61 there-
of out of the path of the lug 62 on the mas-
ter-lever 16. Upon depressing the lever 50,
the operating lever is moved as before, per-
mitting the end 67 of the bulb detent 64 to
move downward into the path of the lug 45
on the master-lever 16 (Fig 12). When the
tripping finger 54 slips off the lug 55 of the
trip Jever 46, the master-lever 16 engages the
lug 15 and moves the shutter lever 10, open-
ing the blades 9, 9. The lug 62 then strikes:
the end of the bulb detent 64, and the master-
lever is Leld stationary, the shutter lever 10
resting upon its upper end and retaining
the shutter-blades open as long as the finger-
lever 50 is held down. Immediately on the
release of the said finger-lever the bulb de-
tent 64 is carried upward by the engage-
ment of the shoulder 68 of the operating
lever with the lug 66 on said detent, and the
master-lever 16 may then finish its move-
nmeut, passing from under the shutter lever
10 (see Fig. 13) and permitting the blades
9, 9, to close. If the indicating-pointer 40
is placed at “1/1007 on the scale 2%, the pin
59 and the projection 66 both rest upon the
top of the portion 70 of the cam plate 38,
thereby holding the detents 57 and 64 out of
action (Fig. 18). Upon depressing the fin-
@exr lever 50, the movements of the operating
lever 49, trip lever 46, and master-lever 16
occeur as before, excent that the latter is not
stopped on its return movement, but strikes
the lug 15, opening the shutter and contin-
uing its movement until it passes from under
said lug, thus cauging an instantaneous open-
ing and closing of the shutter-blades 9, 9.
With the pointer 40 moved over to “1/57 or
“1/27, ete., on the indicating scale. the de-
tents 57 and 64 ave still held inoperative (Fig.
19). The curved edge 41 on the cam plate
38 then forces the stud 36 outwaydly. The
said stud being upon the retardev-controller
34, the latter is moved therewith, and its
lower end 84" rises far enough from ifs
former position to allow the retarder lever
25 to be carried downward by the action of
the spring 30. In moving downward, the
long end of said lever pulls the plunger 27

part way out of the dash-pot 28. The oppo-
site end of the retarder lever vises, and
presses the lug 24 against the under side of
the retavder-controller lever 34. In this po-
sition the lug 24 is in the path of the point
91 on the lower end of the retarder-actuator
19. When the master-lever 16 moves toward
the right, the point 21 of the retarder-actua-
tor slips over and rests upon the top of the
lug 24, and when sald master-lever moves
back toward the left (which movement opens
the shutter), the point 21 moves downward
and depresses the short end of the retarder
lever 25. The end of said lever to which the
plunger 27 is attached is thus moved up-
ward, and said plunger presses against the
cushion of air in the dash-pot 28. 'The
plunger 27 fits the dash-pot 28 rather loosely,
and the air contained in said dash-pot may
therefore lealk out slowly past said plunger,
permitting the latter to move upward
slowly. The air cannot leak out fast enough.
however, to allow rapid movement of the
plunger. Therefore, as the point 21 on the
retarder actuator 19 presses upon the lug 24
»n the retarder lever 25, the short end of the
lever 25 moves slowly downward, the upper
end of the master-lever 16 meanwhile mov-
ing slowly toward the left and retaining the
shutter-blades in open position. As soon as
the point 21 slips off the extremity of the
Iug 24, the master-lever rapidly finishes its
movement under the impulse of the spring
23, passing from under the lever 10, and
the shutter blades ave then closed by the
spring 14.

The length of tiime that is required to push
the plunger 27 into the dash-pot 28 is di-
rectly propertional to the extent to which it
is pulled out of said dash-pot. The latter
movement is determined by the position of
the lower end 34* of the vetarder-controller
34, The retarder-controller, as before de-
geribed, is moved to affeet the retarder-lever
95 by the engagenient of the curve 41 on the
camn plate 38 with the stud 36, As said cam
plate is moved by the indicator-pointer 40, it
follows that as said pointer is moved farther
toward the right, the stud 306 is pushed
farther away from the center of the shutter.
The shnatter therefore remains open longest
when the pointer 40 is at the extreme right
end of the seale, and remains open for a con-
stantly decreasing interval of time ss said
pointer is moved back toward the left,

WWith the pointer 40 at the extreme left
end of the scale, at the point marked =07,
the shutter-blades 9. 9 ayre thrown open au-
tomatically, as Lefore deseribed, by means
of the upper end 34¢ of the lever 3+ The
shutter cannot be closed while the pointer 40
is in this position, but is locked open by
means of a stnd 71 on the back of the cam
plate 38, which lies close against the nnder
side of the lug 51 on the operating lever 49.
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This is indicated by dotted lines in Fig. 7.
In any other position of the pointer 40, the
stud 71 clears the front side of said operat-
ing lever, and so is operative only in the
aforementioned position.

Tt will be noticed that the trip lever 46
is intermediate between the master lever 16
and the operating lever 49, and that the stop
for the trip lever, in its normal position
of rest, is the pin 31, while the stop for
the master-lever, in its normal position of
rest, is the post or pin 47. When the shut-
ter 1s set for one of the slower “instantane-
oug” gpeeds, the operating lever in its re-
turn mevement, under the influence of its
springs 45 (see Fig. 7), does not apply any
force to the master-lever that would tend to
change and increase the speed of the master-
lever and of the shutter, but leaves the mas-
ter-lever free to act under the influence of
its own spring and the retarder. The force
it the operating lever in its said return
movement is applied through the tripping
finger 54 and the lug 55 to the trip lever 46,
which may move with the operating lever
independently of and away from the master-
lever. The ndependence of the trip lever
46 produces a certainty of speed of action
which could not occur 1f the operating lever
in its return movement had any contact with
the master-lever directly.

It will be noticed that there is nothing on
the outside of the case of the shutter except
those devices which are absolutely necessary,
namely, a finger lever 50, adjusting pointers
40 for the shutter and 6 for the diaphragm,
and the connection 58 for the tube of theusual
pneumatic bulb. The pistons and cylinders
of the retarder, and of the pneumatic releaser,
ave inside the case, protected from the ac-
cess of dust and dirt, and thus securing a
greater certainty of action than if outside
the casing. This is particularly true of the
retarder pump 28, which must move with
uniformity, and, therefore, with perfect
freedom; small particles of dust and grit
in the cylinder or piston would change the
retarding action, and, therefore, would vary
the speed of the shutter. By protecting the
retarder from dust, a greater certainty of
action is provided than in the present shut-
ters having pneumatic retarders.

What I claim is:—

1. In a photographic shutter mechanism,
a spring closed shutter; a master-lever for
opening the shutter having connections with
the shutter including a slip-off device; a
trip lever engaging the master-lever; an
operating lever having a slip-off connection
with the trip lever; a retarder; a retarder
lever; a retarder actuator engaging the mas-
ter-lever and the retarder lever; a retarder-
controller for varying the action of the re-
tarder; a bulb detent for stopping the mas-
ter-lever with the shutter open; means for

releasing the bulb detent upon a release ac-
tion of the operating lever; a time detent
for stopping the master-lever after release
from the bulb detent; means for disengaging
the time detent by a separate action of the
operating lever; and setting means for
throwing the time detent out of action, for
throwing both detents out of action, for
varying the action of the retarder-controller,
and for locking the operating lever against
action when the shutter is open for focusing.

2. In a photographic shutter mechanism,
a spring closed shutter; a master-lever for
opening the shutter having connections with
the shutter including a slip-off device; a trip
lever engaging the master-lever; an operat-
ing lever having a slip-off connection with
the trip lever; a retarder; a retarder lever;
a retarder actuator engaging the master-
lever and the retarder lever; a retarder con-
troller for stopping the movement of the
retarder lever at variable stopping points;
a bulb detent for stopping the master-lever
with the shutter open; a time detent for
stopping the master-lever after velease from
the bulb detent; means for disengaging the
detents by the operating lever; and setting
means for throwing one or both detents out
of action and for varying the action of the
retarder controller.

3. In a photographic shutter mechanism;
a shutter; a spring-actuated shutter lever
for closing the shutter; a master-lever for
opening the shutter having a slip-off con-
nection with the shutter lever; a trip-lever
engaging the master-lever; an operating
lever having a slip-off connection with the
trip lever; a retarder; a retarder lever; a re-
tarder actuator engaging the master-lever
and the retarder lever; a retarder controller
for varying the action of the retarder; a
bulb detent for stopping the master-lever
with the shutter open; means for releasing
the bulb detent upon a release action of the
operating lever; a time detent for stopping
the master-lever after release from the bulb
detent; means for disengaging the time de-
tent by a separate action of the operating
lever; and setting means for throwing the
time detent out of action, for throwing both
detents out of action, for varying the action
of the retarder-controller, and for locking
the operating lever against action when the
shutter is open for focusing.

4. In a photographic shutter mechanism,
a shutter, a spring actuated shutter lever
for closing the shutter; a master-lever for
cpening the shutter having a slip-off con-
nection with the shutter lever; a trip lever
engaging the master-lever; an operating le-
ver having a slip-off conmnection with the
trip lever; a retarder; a vetarder lever; a
retarder actuator engaging the master-lever
and the vetarder lever; a retarder controller
for stopping the movement of the retarder
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lever at variable stopping points; a bulb
detent for stopping the master-lever with
the shutter open; a time detent for stopping
the master-lever after velease from the bulb
detent; means for disengaging the detents
by the operating lever; and setting means
for throwing one or both detents out of ac-
tion and for varying the action of the re-
tfu’dcr controller.
. In a photographic shutter mechanisi,
a spx ing closed shutter, a master-lever for
opening the shutter having conncdmnb with
the shutte‘ including a slip-off device; a trip
lever engaging the master- lever; an oper-
ating lever having a slip-off connection with
the trip lever; a vetarder; a retarder motor;
a vetavder actuator engaging the master-
lever and encrgizing the retavder motor;
a retarder controller for varying the
action of the retavrder; a bulb detent for
stopping the master-lever with the shutter
open; a time detent for stopping the mastes-
lever after release from the bulb detent;
means for disengaging the detents from the
master-lever; and setting means for throw-
ing one or both of the detents out of action
and for varying the extent of action of the
retarder motor.
6. In a pnotoom]\hm shutter mgdmnmn
a shutter, a spring actuated shuttexr lever for
closing the shutter; a master-lever for open-
ing the shuiter having a slip-ofl’ connection
with the shutter lever: ;o trip lever engaging
the master-lever; an operating lever lw\mo
a slip-oft connection with the trip lever;
a retarder; a retarder motor; a retarder ac-
tuator engaging the master-lever and ener-
gizing the retarder motor; a vetarder con-
troller for wvarying the action of the re-
wwder; a bulb detent for stopping the mas-
ter-lever with the shutter open; a time de-
tent for stopping the master-lever after re-
leage from the bulb detent; means for dis-
engaging the detents from the master-lever;
and setting means for throwing one or Doth
of the detents out of action and for arying
the extent of action of the retarder motor.
In a photographic shutter mechanism,
a shutter, o spring actuated shutter lever
for (‘1051110 the shutter; a master-lever pro-
vided with a sprmo arm having a slip-off
connection with said shutter lever, for open-
ing the shutter by movement in one direc-
t1on, a trip lever engaging the master-lever
for moving it in the other direction; an op-
erating lever having a slip-off connection
with the trip lever for moving it in the last
mentioned direction; a bulb detent for stop-
ping the master- lever with the shutter open;
a time detent for stopping the master- lever
after release from the bulb detent; means
for disengaging the bulb detent upon a re-
lease action of the operating lever; means
for disengaging the time detent b\‘ a <ep-
arate action of the operating lever; and set-
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ting means for throwing the time detent out
of Actlon, and for thowmg both detents
out of action.

8. In a photographic shutter mechanisin,

a shutter, a spring actuated shutter lever
for closing the shutter; a master-lever pro-
vided with a spring arm having a slip-oft
connection with said shutter lever, for open-
g the shutter by movement in one divec-
tion; a trip lever engaging the master-lever
for moving it in the other direction; an op-
erating lever having a slip-off connection
with the trip lever for mov Ing it 1 the last
mentioned direction; a bulb detent for stop-
ping the master-lever with the shutter open;
a time detent for stopping the master-lever
a[fu release from the bulb detent; means
for disengaging the bulb detent npon a re-
lease action of the operating lever; means
for disengaging the time detent by a sep-
arate action of the operating lever: setting
means for throwing the time detent out of
action, aud for throwing both defeuts out
of action; a retarder; a rvetavder lever: a
retavder actuator engaging the master- JL\C'
and the retarder lever; a retavder controller
for varying the action of the setarder; and
means moving with saild setting means for
varying the action of the retarder con-
troller.

9. Ina photographic shutter mechanism, a
shutter, means for actnating the shutter to
produce exposures; means for opulmo the
shutter and holding it open for focusing:
and a regulating device connected with both
of said means for controlling the actuation
of said shutter thereby.

10. In a photographic shutter mechanisn,
a =hutter; shutter actuating mechanism com-
prising an operating lever, means for pro-
dn('mo ‘mtonntlcallv timed exposures, and
means for opening the shutter and holding
it open for focusirlo" and means for auto-
matically locking said lever when the shutter
is opened f01' tocuslng.

11. In a photographic shutter mechanism,
a shutter: shutter-operating mechanism for
preducting time, bulb and automatically-
timed exposures, including an operating
lever, means for determining the desived ex-
posure, and means for op ening the shutter
and holding 1t open for focnsing: and means
for automatically locking said lever when
the shutter is opened for focusing.

12. Tn a photographic shutter mechanisn,
a shutter; mechanism for actuating the shut-
ter to preduce exposures including an opex-
ating lever; means for opening the shutter
and holding it open for focusing; a vegu-
lating device for controlling the exposure
mechanism; and means for automatically
locking said lever when the shutter is opened
for focusing.

13. In a photographic shutter mechanism,
a shutter; shutter-operating mechanism in-
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clading shutter actuating means, unitary
means for both varying the exposure action
of the shutter and controlling the opening
and retaining open of the shutter for focus-
ing, and means for locking the shutter-actu-
ating mechanism when the shutter is open
for fecusing.

14. In a photographic shutter mechanism,
a shutter, shutter-operating mechanism in-
cluding means for producing automatically-
timed exposures, unitary means for both
varying the time of exposure and controlling
the opening and retaining open of the shut-
ter for focusing, and means for locking the
shutter actuating mechanism when the shut-
ter is so opened.

15. In a photographic shutter mechanism,
a shutter, mechanism for actuating the shut-
ter; shutter opening means for opening the
shutter and holding it open for focusing; a
regulating device for controlling the actu-
ation of said shutter-actuating mechanism
and for controlling the operation of the
shutter-opening means; and means for pre-
action of the shutter-actuating
mechanism when the shutter is opened for
focusing.

16. In a photographic shutter mechanism,
a shutter, and means for producing time,
bulb and auto-timed exposures, and for open-
ing and holding open the shutter for focus-
ing including a unitary, manually-operable
member for both determining the desired
exposure and controlling the opening and
retaining open of the shutter for focusing,.

17. In a photographic shutter mechanism,
a shutter, and means for producing auto-
timed exposures and for opening and hold-
ing open the shutter for focusing including
a unitary, manually-operable member for
controlling the action of the timing means
and the opening and retaining open of the
shutter for focusing.

18. In a photographic shutter mechanism,
a shutter, means for producing exposures of
different characters, means for opening and
holding open the shutter for focusing; and
a unitary, manually-operable member for
both varying the action of the shutter-actu-
ating means with respect to the character
of the exposure, and controlling the opening
and retaining open of the shutler for fo-
cusing.

19. In a photographic shutter mechanism,
a shutter, means for causing various ex-
posure actions of the shutter and for open-
ing the shutter and retaining it open for
focusing, said means including an operating
lever for actuating the shutter to produce
exposures and means for automatically lock-
ing said lever when the shutter is opened for
focusing.

20. In a shutter mechanism, a shutter,
means for producing time, bulb and auto-
matically-timed exposures, means for open-

4

ing and retaining open the shutter for focus-
ing; unitary, manually-operable means for
both determining the desired exposure and
controlling the opening and retaining open
of the shutter for focusing, and means for
locking the shutter operating mechanism
against exposure actlon when the shutter
is so opened.

21. In a photographic shutter mechanisin,
a spring closed shutter; a master-lever for
opening the shutter, having connections
with the shutter including a slip-off device;
a trip lever engaging the master-lever; an
operating lever having a slip-off connection
with the trip lever; and shutter-opening
means  including a controlling member
which in certain positions varies the shutter
action, and which controls the opening of
the shulter for focusing.

22. In a photographic shutter mechanism,
a spring closed shutter; a master-lever for
opening the shutter, having connections
with the shutter including a slip-off device;
a trip lever engaging the master-lever; an
operating lever having a slip-off connection
with the trip lever; and shutter-opening
means including a controlling member,
which, in certain pesitions, varies the shutter
action, and which controls the opening of
the shutter for focusing, and also locks the
operating lever when the shutter is so
onened.

23. In a photographic shutter mechanism,
a spring closed shutter; a master-lever for
opening the shutter, having connections
with the shutter including a slip-off device;
a trip lever engaging the master-lever; an
operating lever having a slip-off connection
with the trip lever; a retarder mechanism
for controlling the action of the master
lever; and shutter-opening mechanism in-
cluding a controlling member which, in cex-
tain positions, varies the action of the re-
tarder mechanism, and in another position
controls the opening of the shutter for fo-
cusing.

24. In a photographic shutter mechanism,
a spring closed shutter; a master-lever for
opening the shutter, having connections
with the shutter including a slip-off device;
a trip lever engaging the master-lever; an
operating lever having a slip-off connection
with the trip lever; a retarder mechanism
for controlling the ‘action of the master
lever; and shutter opening mechanism in-
cluding a controlling member which, in cer-
tain positions, varies the acticn of the re-
tarder mechanism, and which controls the
opening of the shutter for focusing, and also
locks the operating lever when the shutter is
so opened.

25. In a photographic shutter mechanism,
a spring closed shutter; a master lever for
opening the shutter; a trip lever engaging
the master-lever; an operating lever for
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actuating the trip lever; and shutter-opening
nmeans mdu(ﬁng a conirolling  member
which, 1n certain positions, varies the shutter
action, and which contrels the opening of
the shutter for focusine.

26. In a photogr al hm shutter mechanism,
a spring closed shutter; a master-lever for
opening the s nmter; Qa trip lever engnging
the master-lever: an operating lever for
actuating the trip lever; and shutter-opening
means  Including  a controll’rﬂ' inember
whicly, in certain positions, varies the shutter
action, and W hich c'\mrols the opening of
the shutter for focusing, and which also
iccks the operating lever when the shutter
18 80 ol,uled

27. In a photogr
a spring closed sh

' mechanism,
ter; a master-lever for
opening the shutter; a trip lever engaging
the master-lever; an ope“‘ulno lever for
actuating the Ulp lever; a vetarder mecha-
nism; and shutter opening means mclndmo
a umtar\* controlling member which, in ¢
tain po&monq varies the rotarder action. and
which controls the opening of the shutter
for iocusnm.

28. Ina pho ogiraphic shutter mechanism,
a spring closed ohutter' a master-lever for
(}pemno the shutter; a um lever engaging
the master - 10\11” an ope mtmg lever for
actuaunc the trip lever; a retarder mecha-
nisn and shutter- opening means including
a contmhmo member which, in certain posi-
tions, vavies the retavder action, and W‘umn
controls the opening of the shutter for fo-
cusing, and also locks the operating lever
when the shutter is so openeﬂ

29. In a photographic shutter mechanisim,
a spring closed snuttur means for a ctmimo
the s]mttel to make exposures; Sepamt“
epening means for the shutter; and movable
nieans which in certain positions holds said
opening means ott of :whona and varies the
shutter action, and m another position per-
mits the operation of said opening means.

30. Tn a photographic shutter mechanism,
a spring closed shutter ; means for actuating
the shutter to make exposures; separt ate
opening means for the shutter; and movable
means which in eevtain positions holds said
opening means out of action, and varies the
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shutter action, and in another position per-
mits the operation of said opening means
and locks said shutter-actuating means.

31. In a photographic shutter mechanisi,
a shutter, shutter-actuating means; a con-
trolling lever; means controlled bV said
lever both for varying the exposure actions
of the shutter and also for opening the shut-
tev 1“01‘ focusing; an operating lever for said
shutter ‘.c‘(uatmg means; and means for ai-
tom ulcnlh’ locking said oper ating  lever
\\h”n the shutter is open for focusing.

32. In a photographic shutter mechani=m,
a shntter, shutter actuating means: a con-
trolling lever; means controlled by said
le\‘cr both for varying the exposure actions
of the shutter and also for opening the shut-
ter and rvetaining it open for ,‘.ocnsmg. an
operating lever Yor said shutter-actuating
means; and means for automatically loc l\m”
said operating lever when the shutter is
open f01 focusing.
a photographic shutter mechanis.
B thlfJ{CL. shntter-actuating mechanism, =
centrolling lever: neans controlled by said
lever both for '\“‘1“/11 g the exposure actions
of the shutter and ‘also for opening the shut-
ter for fecusing; and means for locking the
shutter-actuating mechanism when the shurt-
tw is open for focusing.

34. In a photographic shutter mechanisuy,
a shutter, shutter-actuating means; means
both for varying the exposure actions of the
shutter and also for opening the shutter for
focusing; an operating lever for snid actu-
ating means; and means for automaticaily
locking said lever when the shutter is
opnned for focusing.

33. In a photographic shutter mechanism;
a bhutt v, shutter-actuating means; a con-
trolling lever; means controlled by =aid
lever both for varying the exposure actions
of the shutter and also for opening the shut-
ter for focusing; an operating lever for suid
shutter-actuating means; and means for au-
tomatically locking said opar‘)tino lever
when the shutter is ope'md for focusing.
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