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UNITED STATES

PaTeENT OFFICE.

JOHN S. WRIGHT, OF DUXBURY, MASSACHUBSETTS.

PHOTOGRAPHIC SHUTTER.

SPECIFICATION forming part of Letters Patent No. 7 26,6'018, dated April 28, 1903.
Application filed July 9, 1902, Serial No. 114,895, (No model.i

To all whonv it may Conecer:

Beit known that I, JOEN 5. WRIGHT, a citi-
zen of the United States, residing at Duxbury,
in the county of Plymouth and State of Massa-
chusetts, have invented new and useful Im-
provements in Photographic Shutters, of
which the following is a specification. .

This invention relates. to photographie
shutters for eameras, and may be located
eitherin frontof thelens, between the glasses

of a double lens, at the rear of the lens, or

in the focal plane of the lens of the camera.
In the present case I have illustrated my in-
vention as adapted to be placed at the rear
of the camera and in the focal plane of the
lens of the camera.

The object of the invention is to provide a

photographic shutter for cameras which may

be used for instantaneouns or time exposures
and which may be used to take an instantane-

ous picture when the curtain is moving in

either direction, up or down.

The object of the invention is, further, to
provide means whereby the width of the slot
in the curtain may be varied from the out-
side of the shutter-casing.

The invention consists in a photographic
shutter having a slotted curtain, a pair of ro-
tary rolls attached thereto, a pair of rotary
spindles upon which said rolls are mounted,
means to rotate said rolls, means to lock each
of said spindles to its respective roll, and
means to lock each of said spindles against
rotation. -

The invention again consists in a slotted
cuartain, a pair of rotary rolls attached to said
curtain, a pair of rotary spindles upon which

said rolls are mounted, means to rotaté said

rolls, and means to alternately lock and un-
lock each of said spindles to and from, re-
spectively, its respective roll, and means to
lock said spindles against rotation.

The invention again consists .in a pair ot
rotary rolls, a slotted curtain attached there-
to, a pair of rotary spindles upon'which said
rolls are mounted, said spindles movable lon-
citudinally thereof, a cluteh upon each of
said spindles, said clutches operating to lock

said spindles to said rolls by moving said

spindles longitudinally thereof in one direc-
tion and to unlock said spindles from said

| rolls by moving said spindles longitudiuﬂllyr

thereof in the opposite direction.

The invention again counsistsin the instra-

mentalities: hereinbefore set forth in combi-

55

nation. with means to simultaneously move

said spindles in opposite directions.

The invention finally consists in the com-
bination and arrangement of parts set forth
in the following specification and particu-
larly pointed out in the claims thereof.

Referring to. the drawings, Figure 1 1s a
rear elevation of my improved shutter, show-
ing the parts in their relative positions when
the curtainis wound upon the lower roll. Fig.
2isaside elevation of thesame as viewed from
the right of Fig. 1. Fig. 3 is a side elevation
similar to Fig. 2 with the curtain wound upon
the upper roll. Fig. 4 is a sectional elevation
taken on line 4 4 of Fig. 3 looking toward the

| left insaid figure or from the front of theshut-

ter, the eurtain being shown wound upon the
upper roll. Iig. 5 is a section, partly in ele-
vation, taken on line 5 5 of Fig. 2 viewed
from theright-hand side of said figure or from
the front of the shutter with a portion of
the frame removed for the purpose of more
clearly illustrating the construction of the
shutter. Kig. 6 is a detail plan view, partly
in section, of the right-hand end of the lower
roll shown in Fig. 5, the clutch being shown
in connection with the disk. Fig.71sa view
similar to Fig. 6, the cluteh being shown with-
drawn from the disk. Fig. 8 1s a right-hand
end elevation of thelowerroil with the clutch-
disk therein and the eurtain wound thereon.
Fig. 9 is an end elevation of the tape-reel
shown at the right-hand end of the lower roll
in Fig. 5, together with the gear fast thereto
and the pinion which meshes into said gear,
the pinion-shaft beingshowninsection. . Fig.
10 is a rear elevation of the shutter, broken
away to save space in the drawings and 1illus-
trating the mechanism for widening the slot
in the curtain. Fig. 11 isa side elevation of
the shutteras viewed fromthe right of Fig. 6.
Fig. 12 18 a transverse vertical section taken
on line 12 12 of Fig. 6. Fig. 13 1s a detail
side elevation of the slot-registering dial as
viewed from the left of Fig. 10. IKig. 141isa

detail section illustrating the manner of con-
necting the tape to the curtain, taken on line
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14 14 of Fig.10. Fig. 15 is a detail planview 1 25, and winding the cartain thereon, as here-

of the clutch-slide.

Like characters refer to like parts through-
out the several views of the drawings.

In the drawings, 20is a rectangular casing
or frame, 21 1s a curtain in two parts, the up-
per part 22 and a lower part 23, said parts

being separated from each other at their ad-

jacent ends by aslot 24. The part 22 is fas-
tened to a rotary roll 25, and the part 23 18
fastened to a rotary roll 26. 'The roll 25,
Iigs, 4 and 5, consists of a tube 27, having
an annular ring 28 fast at the right-hand end
thereof and forming a head therefor, and at
the left-hand end said tube has a disk 29 fas-
tened thereto, said disk in turn belng fas-

- tened to a sleeve 30, which extends through
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one side of the casing 20 and hds an inter-
mittent pinion-gear 31 formed upon its outer
end. Theintermittentpinion-gear 31 meshes
into an intermittent stop-gear 32, journaled
to rotate upon a screw 23, fast to the casing
20. Theintermittentstop-gear 32is provided
with a stop-tooth 34, which serves to stop the
rotation of the roll 25 when the parts have
rotated, as hereinbefore described, to the po-
sition shown in Fig. 2. |

Within the interior of the tube 27, near

the right-hand thereof, is fastened a disk 3o,

said disk being journaled to rotate upon a
spindle 36, said spindle in turn being jour-
naled to rotate 1n the sleeve 30 at the left-
hand end thereof, Fig. 4, and in a sleeve 37,
extending through the right-hand side of the
casing in said figure.

y
[

inafter more fully described.

The lower roll 26, Figs. 4 and 5, consists
of a tube 51, and at the left-hand end sald
tube has a disk 52 fastened thereto, said disk
in turn being fastened to a sleeve 53, which ex-
tends through one side of the casing 20 and has
an intermittent pinion-gear 54 formed upon
its outer end. The intermittent pinion-gear
54 meshes into an intermittent stop-gear 59,
journaled to rotate upon a screw 56, fast to
the casing 20. The intermittent stop-gear
55 is provided with a stop-tooth 57, which
serves to stop the rotation of the roll 26 when
the parts are in the position shown in Fig. 3.
Within the interior of the tube 51 is fastened,
near the right-hand end thereof, a disk 93,

i said disk being journaled to rotate upon a

spindle 59, said spindle in turn being jour-
naled to rotate in the sleeve 53 at the left-
hand end thereof, Ifig. 4, and in a e¢ylindrical

{ eclateh-slide 60.

Atorsionalspiralspring 61l encir¢lesthespin-
dle 59 and is fast at one end to a collar 62, fast
to the spindle 59, the other end of said spring
being fastened to the disk 58. A ¢luteh-disk
63, fast to the spindle 59, is provided with re-
cesses 64, adapted to engage a spring-pin 69
upon the disk 58, and thereby lock the spindle
59 tothe disk 58 and tube 51 when the spindle
is drawn toward the left, as shown in Kig. 5.
The spindle 59 has fastened to the left-hand
end thereof outside the casing 20a thumb-disk
66, and said thumb-disk has fastened thereto

| a ratchet 67. A pawl-lever 68, pivoted at 69

A torsionalspiralspring38encirelesthespin- |

dle 86 and is fast at one end to a collar 39, fast
to the spindle 36, the other endof said spring
being fastened to the disk 35. A clutch-disk
40, fast to the spindle 36, 1s provided with re-
cesses 41, adapted to engage a spring-pin 42
upon the disk 35, and thereby lock the spin-
dle 36 to the disk 35 and tube 27 when the
spindle 1s drawn toward the left, as shown in
Fig. 4. The spindle 36 has fastened to the
left-hand end thereof, outside the casing 20,
a thumb-disk 43, and said thumb-disk has
fastened thereto a ratchet 44, A pawl-lever
45, pivoted at 46 to the casing 20, engages the
ratchet 44. The spring 38 1s wound up by
turning the thumb-disk 43 toward the right,
Fig. 3, the ratchet and pawl locking the spin-
dle against unwinding of the spring when in
the position shown in Ifig. 3.  The arm 47 of
the pawl-lever 45 extends across one end of
a pneumatic piston 43. ald pneumatic pis-
ton is arranged to be reciprocated lengthwise
of the cylinder 49 by air foreed through a
rubber tube 50, attached to an alr-bulb 1n &

manner well known to those skilled in the

art. When the piston 48 1s forced upwardly

by the pressure of the air, Fig. 3, the arm 47
of the pawl-lever 45 is raised, disvonnecting
the other arm of said pawl-lever from the
tecth of the ratchet 44 and allowing the
spring 35 to unwind, rotating the upper roll

|

-

|

to the casing 20, engages the ratchet 67. The
spring 61 is wound up by turning the thumb-

- disk 66 toward the left, Fig. 3, the ratchet and

pawl locking the spindle against unwinding

of the spring when in the position shown in

said I'ig, 3. The arm 70 of the pawl-lever 65
extends across one end of a pneumatic piston
71. Said pneumatie piston isarranged to be
reciprocated lengthwise of the cylinder 49,
fast to the casing 20, by air forced through a
rubber tube 50, as hereinbefore described.
When the piston 71 is forced downwardly by
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the pressure of the air, Fig. 3, the arm 70 of

the pawl-lever 68 is lowered, disconvecting
the other arin of said pawl-lever from the
teeth of the ratchet 67 and allowing the spring
61 to unwind, rotating the lower roll 26 and
winding the curtain thereon, as hereinafter
more fully deseribed.

The spindles 36 and 59 are each movable
longitudinally thereof for the purpose of
bringing the clutch-disks 40 and 63, respec-
tively, into and out of connection with the
spring-pins 42 and 65, and thus connecting the
spindle 36 to the tube 27, or disconnecting
the same therefrom and connecting the spin-
dle 59 to the tube 51, or disconnecting said
spindle from said tube.
36 1s locked to the tube 27, 16 is necessary in
the operation of the shutter that the spindle
59 should be disconnected from the tube 51,

When the spindle
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and vice versa, and to insure this result a le-
ver 72 1s provided, pivoted at 73 to the cas-
ing 20. One end of said lever bears against
the thumb-disk 43, and the other end of said
lever bears against the thumb-disk 66, so that
when the thumb-disk 43 is moved toward the
right, Fig. 4, the thumb-disk 66 will be moved
toward the left in said ficure by the lever 72.

Near the upper end of the lever 72 is provided

a stop 74, and near the lower end of said le-
ver anothel stop 75 1s provided, sald stops
alternately being thrown into and out of line
with the pneumatw pistons 48 and 71 as the
lever 72 is rocked from the position shown in
Fig. 10 to that shown in Fig. 5. When the
lever is.in the position shown in Fig. 5, if-the
bulb is compressed the pneumatic piston 71
will move downwardly and diseconnect the
pawl-lever 68 from the ratchet 67. When the
lever is in the position shown in Fig. 10, the

stop 75 will be in line with the pneumatic

piston 71 and the stop 74 will be out of line
with the pneumatic piston 48, and therefore
upon compression of the bulb said pneumatic
piston 43 will move upwardly, disconnect the
pawl-lever 45 from the ratchet 44, and re-
lease the upper spindle 36.

T'he operation of the mechanism hereinbe-
fore specifically described is as follows: As-
suming the spiral springs 38 and 61, sur-
rounding the spindles 86 and 59, respectively,
to be wound up, with the curtain 21 wound
upon the upper roll, as shown in Fig. 4, the

spindle 36 being moved toward the left and

the cluteh-disk 40 -locking said spindle to the
tube 27, while the spindle 59 is thrown to-

ward the right, with the cluteh-disk 63 dis-

connected from the tube 51 and the pawl-le-

- vers4sand 68 inengagement with the ratchets

40
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44 and 67, respecmvelv
ing the bulb the air will be forced Lhrough
the tube 50,and as the thumb-disk 43 is drawn
toward the left the lever 72 will be also thrown

to the left at its upper end and the stop 74 will
be out of line with the pneumatic piston 43,

while the stop 75 will be in line with the pneu-

matic piston 71, and therefore the pneumatic

piston 48 will be forced npwardly, rocking the
pawl-lever 45 upon its pivot and releasing the
ratchet 44, whereupon the spring 61 upon the

lowerspindle 59 will unwind, rotating the tube"
51,winding the curtain up on said tube 51,and
unwinding 1t from the tube 27, said tube 27

rotating, together with the spindle to which
1t 18 locked by the clutch-disk 40, until the

stop-tooth 34 comes in contact with the inter-
mittent pinion-gear 31, as shown in FKig. 2.
The curtain 1s now wound upon the lower

roll. T'he next operation is to press the up-
per spindle 36 toward the right, Fig. 4, which
throws the lower spindle

means of the lever 72, the two spindles thus
assuming the pOSlthIl shown in Fig. 5, with
the clutCh upon the lower 8pin'dle-thrown into
engagement with the spring-pin 65 and fast:
by said pin to the tube 51 and the cluteh upon
the upper spindle being thrown out of en- | the tube 51, as shown in Fig. 4.

)

Now upon press- |

59 to the lefs by

| spaces 70."

3

gagement with the spring-pin 42 and with the
tube 27. The lever 72 now being in the po-
sition shown in Fig. 5, the stop 75 will be out;
of line with the pneumatic piston 71.
stop 74 will be in line with the pneumatic pis-
ton 43.
ond time the lower piston 71 will be moved
downwardly, the upper piston being locked
against movement by the stop 74, and as said
piston 71 moves downwardly it engages the
pawl-lever 68, disengaging said pawl-lever
from the ratchet 67, and thus freeing the spin-
dle 59, together with the tube 51 fast thereto,
whereupon the spring 38 will unwind, rotat-
ing the tube 27, winding the cartain upon the
upper roll, unwinding said curtain from the
lower roll, and rotating said lower roll until
the stop-tooth 57 comes in contact with the
intermittent pinion-gear 54, as shown in Kig. 3.

The operations hereinbefore described are
repeated, alternately pushing in one of the

 spindles and then theother, and subsequently
pressing the bulb. After each pressure of

the bulb and movement of a spindle toward
the right the spring on the spindle which is
so moved is subsequently wound up.

The speed of the curtain is regulatedby

winding the springs 38 and 61 to a greater or
less extent. It will.thus be seen and under-
stood that by means of my mechanism the
curtain of a photographic shutter may be ac-
tuated in opposite directions, each time mak-
ing an exposure by means of the slot therein.

The manner of adjusting the width of the slot
24 to diff
6 to 13, inclusive.

- The curtain 21 is first

erent distances is illustrated in Figs.

1o

The

Now upon pressing the bulb a sec-
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wound up on the lower roll 26 in the manner

hereinbefore set forth. The springs upon
both of the spindles 36 and 59 -are wound up
and all of the parts are in the relative posi-

tions shown in Fig. 10, the upper spindle 36

being drawn outwardly or toward the right
in said figure. Thus by reference to Kig. 4

it will be seen that the clutch 40 is in con-

nection with the spring-pin 42. Now upon

rotating the upper thumb-disk 43 the cur-

tain 21 will be partly wound from the lower
roll onto the upper roll and into the posi-

t tion shown in Fig. 10, bringing the slot 24
away from the lower roll 26, as shown in

full lines, and rotating the mtermlttent stop-
gear 5o into a - p051t10n in which one of the
spaces 76 is brought in line with the locking-
slide 77, as shown in KFig. 11. "The *locking-
slide 77 is then moved toward the right, Fig.
11, and into engagement with one of said
The locking-slide 77 1s arranged
to slide in a groove 104, formed in the casing
20. It will thus be seen that the lower roll

._.T'I 05

ITO

-
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125

26 is locked in position against rotation by -
means of the locking-slide 77, intermittent

| stop-gear 55, and intermittent pinion-gear 54,
it being understood that the intermittent pin-

ion-gear 54 is fast to or integral with the

I3O

sleeve 53, the sleeve 53 being fast to the disk -

52 and the disk 52 being fastened by a serew to

16 will now
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be understood that the lower roll 26 is locked | tape said pieces of tape pass through eyes 95

to the easing 20 and that the lower part 23 of
the curtain 21 is fastened to said lower roll.
To increase the width of the slot between the
lower part 23 and the upper part 22 of the
curtain 21, I provide means whereby the up-
per part 22 of the curtain is drawn away from
said lower part 23, and also in order to de-
crease the width of the slot said means op-
erate to draw the upper part 22 of the cur-
tain toward the lower part 23. Sald means
for varying the width of the slot 24 consists
of the cylindrical clutch-slide 60, hereinbe-
fore referred to. (Illustrated in detail in
Fig. 15 and in section in Fig. 5 and also in
Figs. 6 and 7 in cennection with the lower
roll.) Said clutch-slide consists of a cylin-
drical sleeve portion 78, which isarranged to
slide in a sleeve 79, extending through the
casing 20, Fig. 5. Outside the casing said
cylindrical clutch-slide is provided with a
thumb-disk 80 and at the inside of the cas-

~ing with a finger 81, Fig. 15, arranged to en-

25
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- the clutch-disk 83, as shown in Figs. 4, 5, and
6; but in adjusting the width of the slot 24

55

gage spaces or depressions 82, formed in the
clutch-disk 83, asseen in Fig. .
disk 83 is fastened by screws to the tube 51.
The finger 81 projects through a spur-gear
84, Figs. 5 and 9, said spur-gearin turn pro-
jecting through and being fastened to a tape-
reel 85 at the right-hand end of the lower
roll, Fig. 5, the finger 81 thus constituting a
spline by which the spur-gear 34 and the
tape-reel 85 are rotated upon rotation of the
thumb-disk 80 and clutch-slide 60, as seen in
Figs. 5 and 9. The spur-gear 84 meshes into
a pinion-gear 86, formed upon the right-hand
end of the pinion-gear shaft 87, said pinion-
oear shaft being arranged to rotate in bear-

of, Figs. 4and 5. The pinion-gear 88 meshes
into a spur-gear 89, said spur-gear 89 being
arranged to rotate upon the sleeve 53 at the
left of Figs. 4 and 5 and having fastened
thereto another tape-reel 90.

During the operations hereinbefore de-
scribed, in which the curtain was wound first
upon one roll and then upon the other, the cy-
lindrical cluteh-slide 60 wasin connection with

to different distances the clutch-slide 60 is

drawn toward the right from the position

shown in Figs. 4, 5, and 6 to that shown 1n
Fig. 7, thus disconnecting the finger 31 from
the cluteh-disk 83. Now upon rotation of
the thumb-disk 80 the tape-reel 85 will be ro-
tated, and through the spur-gear 84, pinion-

6o gears 86 and 38, and spur-gear 59 the tape-

reel 90 will also be rotated. Said tape-reels
85 and 90 are each provided with a tape 91

and 92, respectively, one end of each of said

pieces of tape being fastened to its respective
tape-reel, the other end being fastened to one
side of the lower part 23 of the curtain 21,

i

The clutch- |

ings formed in the ¢luteh-disk 83, the disk 58, :
and the dislk 52 and having another pinion-
vear 88 formed upen the left-hand end there- .
| the desired width the thumb-disk 80 is pushed

and 94, formed in a flat strip of metal 95, fast
to the lower end of the upper part 22 of the
curtain 21. As seen in Figs. 10 and 14, the
tapes 91 and 92 pass from the lower roll up-

wardly through the eyes 93 and 94, respec-

tively, and then passing downwardly are fas-
tened to eyves 96 and 97, formed in a metal
strip 98, fast ta the free end of the lower por-
tion 23 of the curtain 21. As the thumb-disk
80 is turned in the direction of the arrow,
Fig. 13, the tape-reels 85 and 90 will be
turned in the same direction, Fig. 14, and
the tapes 91 and 92 will be paid off from said
tape-reels, allowing the upper curtain-roll to
rotate and draw the upper portion of the cur-
tain upwardly, increasing the width of the
slot. By turning the thumb-disk §0 in the
opposite direction the width of the slot will
be narrowed, the tapes 91 and 92 being wound
up on the tape-reels. f
In Fig. 10 the upper portion of the curtain
is indicated by dotted lines in & position In
which the slot 24 is of sufficient width to al-
low of a time exposure of the whole extent of
the plate. To prevent the clutch-slide from
being drawn too far toward the right, as here-
inbefore described in relation to Fig. o, a stop
99 is provided upon the finger 81, which en-
ters a recess 100, formed in the spur-gear 34,
Fig. 9, and abuts against said spur-gear, pre-

| venting said slide from being drawn beyond

the position shown in Kig. 7.

The sleeve 79 is provided with a flange 101,
Figs. 5 and 13, said flange being graduated
to different distances—three-sixteenths, five-
sixteenths, seven-sixteenths, &c.—indiecating
the width of the slot in the curtain when the
indicator 102 upon the thumb -disk 30 1s
broughtin line with said graduations. After
the slot in the curtain has been adjusted to

inwardly from the position shown in Fig. 7 to

‘that shown in Figs. 5 and 6, and the shutter

is then in condition to be operated for in-
stantaneous or time exposures, as desired.

In Fig. 8 I have illustrated a practical
means of attaching the curtain to the roll, in
which a section 103 of the tube 51 1s removed
therefrom throughout the entire length of
the tube and one end of the curtain passed
between said section and tube, the section
finally being fastened by screws to the disks
83 and 52.

In order to indicate to the operator the ex-
tent to which he has wound the springs 33
and 61, and therefore the comparative speed
of travel of the curtain 21 when either of said
springsis released, I engrave upon the thumb-
disk 43 an arrow b and upon the casing ad-
jacent tosaid thumb-disk an arrow ¢ and also
upon the thumb-disk 66 an arrow 0’ and upon
the casing adjacent thereto an arrow a'. It

will be seen that when eithern thumb-disk is

turned to rotate the spindles to which they
are attached, and thus wind up the springs
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and intermediate of the two ends of each | 38 and 61, the arrows 0 and b’ will be turned
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out of line with the arrows ¢’ and a, respec-
tively, and thus the operator can judge to

what extent he has wound up said springs. .

Having thus described my invention, What

s I claim, and deswe to seeure byLetters Pdt-

10

ent, 15-—-—- |

1. In a photoo'laphle shutter, a slotted cur-
tain, a pair of rotary rolls dtbaehed thereto, a
pair of rotary spindles upon which said rolls
are mounted, meanstorotatesaid rolls, means
to lock each of said spindles to its respective
roll, and means to lock each of said spmdlee

| agmnsb rotation.

2. Ina phot(mraphm shutter, a slotted cur-
tain, a pair of rotary rolls ettached therefo, a

pair of rotary spindles upon which said rolls

“are mounted, meanstorotatesaid rolls, means

20

to alternately lock and unlock each of said
spindles to and from, respectively, its respec-
tive roll, and means to 1ock seld spmdles
against rotetwn |

3 In a photoera,phlc shutter a slotted eur-
tain, a pair of rotary rolls attaehed thereto, a
pei,r of rotary spindles upon which said rolls |
are mounted, meanstorotate said rolls, meauns

to alternately lock and unlock each of saia

- spindles to and from, respectively, 1ts respec-

30

35

tive roll, and means to alternately lock said
smndles against rotation and to unlock said
spindles to allow them to rotate for the pur-
pose specified.

4, In a photefrraphle shatter, a'slotted cur-
tain, a pair of rotary rolls atteched thereto, a
pair of rotary spindles upon which said rolls

are mounted, a cluteh to lock each of said

spindles to its respective rol] end means to

| 0pe1ete said clutches.

Ina photog raphic shutter, a slotted cur- |

| tem a pair of rotary rolls attached thereto, a

40

pair of rotary spindles upon which said rolls
are mounted, said spindles movable longitu-

~dipally thereof a clutech upon each of sald
- spindles, said elutehee operating to lock said

50

spindles to said rolls by moving said spindles

longitudinally thereof in one direction and to
unlock said spindles from said rolls by mov-

ing said spindles lon ﬂ'ltudmally thereof in the
opp051te direction.

6. In aphotographic shutter' a slotted cur-
taln, a pair of rotary rolls attaehed thereto, a
pair of rotary spindles upon which said rolls

are mounted, said spindles movable longitu- |

~ dinally thereof, a clutch upon each of said
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spindles, said clutches operating to lock said
spindles to sald rolls by moving said spindles
longitudinally thereof in one direction and to
unlock said spindles from said rolls by mov-

- ing said spindleslongitudinally thereof in the

6o

opp051te direction, and means to simultane-
ously move said spmdlee in oppoelte direc-

tions.
7. Ina phetographle shutter a slotted cur-

tain, a pair of rotary rolls ,_atteehed thereto, a

pair_, of rotary spindles upon which said rolls
are mounted, said spindles movable longitu-
dinally thereof a_clutch upon each of ea,ld

spindles, said elutehee oper etmfr to 10(.,1{ sald |

roll,

‘spindles to said rolls by moving said spindles

longitudinally thereof in one direction and
to unlock said spindles from said rolls by
moving said spindles longitudinally thereof

in the oppeeue direction, and alever connect-

. *
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ed to said spindles and operating to simulta-

neously move them in opposite directions.

3. .In a photographic shutter, a slotted cur-
tain, a pairof rotary rolls attached thereto, a
pair. of rotary spindles upon which said rolls
are mounted, means to rotate said rolls, means
to dltemetely lock each of said spindles to its

‘respective roll and to alternately unlock said
‘spindles from said rolls and allow said rolis
‘to rotate, and means to 10Lk: said epmdles

against rotation.
9. Ina photographie shutter, a slotted cur-

‘tain, a pair of rotary rolls attaehed thereto, a

pair‘ of rotary spindles upon which said rolls
are mounted, said spindles movable longitu-

‘dinally thereof, a clatch upon each of sald
‘spindles, said clutches operating to lock said

spindles to said rolls by moving said spindles
longitudinally thereof in one dlreetlon and to
unlock said spindles from said rolls by mov-
ing said spindles longitudinally thereof in the

opposite direction, a lever connected to said

spicdles and Opelemm to simultaneously
move them in opposite directions, a ratchet
fast to each of said spindles, a pair of stop-

‘pawls, each engaging its respective ratchet,
‘and means to alterna,te]} dlsen gagesald pa,wls
_'frem said ratchets.

"10. Ina photowraphie shutter, a elotted cur-

'tam a pair of rotary rolls attaehed thereto, a

pair of rotary spmd]ee upon which said rolls

“are mounted, means torotate said rolls, means

to lock each of said spindles to its respective
means to lock each of said spindles
acremst rotation, a pneumatic piston, and
means to reelplocate sald pneumatic pleton

unlock one of said spindles, and allow 1t to |

rotate.

11 Inephotomephw shutter, aslotted cur-
“tain, a pair of rotary rolls attached thereto, a

pair of rotary spindles upon which said rolls

“are mounted, means to rotate said rolls, means
to loék each of said spindles to its respective

roll, means to lock each of said spindles

_eﬂ'mnst rotation, a pair of pneumatic pistons,

and means to a,lternately reciprocate said
pneumatic pistons and alternately unlock
said spindles and allow them to rotate.

- 12, Inaphotogrephwshutter aslotted cur-
tain, a pair of rotary rolls attached thereto, a
palr of rotary spmdles upon which said ro]le

‘are mounted, said spindles movable longitu-

b

“dinally thereof a clutech upon each of eeld

spindles; said clutches opemtmﬂ- to lock said
spindles to said rolls by mevmg said spindles

longitudinally thereof in one direction and

to unlock. said spindles from said rolls by
moving said spindles longitudinally thereof

‘in the opposite direction, a lever connected
| to said. spindles and operatmﬂ' to simulta-

neously move them in opposite directions, a

ratchet fast to eeeh of said’ epmdlee, a pair of |
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stop - pawls each engaging its respective | gear fast to said spindle, and an intermittent

ratchet, a pair of pneumatw pistons, and
means to alternately reciprocate said pneu-
matic pistons and alternately disengage said
pawls from said ratchets.

13. In a photographic shutter, aslotted cur-
tain, a pair of rotary rolls attached thereto, a
pair of rotary spindles upon which said rolls
are mounted, said spindles movable longitu-
dinally thereof, a clutch upon each of said
spindles, said clutches operating to lock said
spindles to said rolls by moving said spindles
longitudinally thereof in one direction and to

‘unlock said spindles from said rolls by mov-
ing said spindles longitudinally thereof in the

opposite direction, & lever connected to said
spindles and operating to simultaneously
move them in opposite directions, a ratchet
fast to each of said spindles, a pair of stop-
pawls each engaging its respective ratchet, a
pair of pneumatic pistons, means to recipro-
cate sald pistons and disengage said pawls
from said ratchets, and a pair of stops upon
said lever arranged to alternately cross the
line of motion of said pistons for the purpose
specified.

14. In aphotographicshutter, a slotted cur-
tain, a pair of rotary rolls attached thereto, &
pair of rotary spindles upon which said rolls
are mounted, a pailr of torsional springs, one

end of each of said springs attached to 1ts re- |

spective spindle and the other end to its re-
spective roll, means to lock each of said spin-
dles to its respective roll, and means to lock
each of said spindles against rotation.

15. Inaphotographic shutter, a rotary roll,
a curtain fast thereto, a spindle upon which
sald roll 1s mounted, said spindle movable
longitudinally thereof a spiral torsional
spring one end fast to sa,ld spindle the other
end to said roll, means to lock said spindle
against rotation, and a clutch operating to
lock sald spindle to sald roll by moving said
spindle longitudinally thereof in one direc-
tion and to unlock said spindle from said roll
by moving saidspindle longitudinally thereof
in the opposite direction.

16. Inaphotographicshutter, a slotted cur-
tain, a roll attached thereto, a spindle upon
which said roll is mounted, a disk, provided
with recesses, fast to said spindie, and &
spring locking-pin attached to said roll and
arranged to engage one of said recesses when
salid spmdle is moved longitudinally thereof
for the purpose specified.

17. In a photographic shutter, a rotary roll,
a curtain fast thereto, a spindle upoun which
sald roll 18 mounted, said spindle movable
longitudinally thereof, a spiral torsional
spring one end fast to said spindle the other
end to said roll, means to lock said spindle
against rotation, a cluteh operating to lock
said spindle to said roll by moving said spin-
dle longitudinally thereof in one direction
and to unlock said spindle from said roll by
moving said spindle longitudinally thereof in
the oppositedirection, an intermittent pinion-

k

!

| st0p -gear meshing into said intermittent pin-

ion-gear.

18. In a photographic shutter, a casing, a
pair of rotary rolls, a pair of rotary spindles
upon which said rolls are mounted, means to
rotate said rolls, means to lock each of said
spindles to its respective roll, and means to
lock each of said spindles against rotation;

in combination with a curtain in two parts,
provided with a slot between said parts, each
of said parts fast to its respective roll, and

means to vary the width of said slot from the
outside of said casing.

19. In a photographic shuftter, a casing, a
pair of rotary rolls, a pair of rotary spindles
upon which said rolls are mounted, means to
rotate said rolls, means to lock eaeh of said
spindles to its respective roll and means to
lock each of said spindles against rotation;
in eombination with a eurtain in two parts,
provided with a slot between said parts, each
of said parts fast to its respective roll, and
means to rotate one of said rolls from the
outside of said casing and vary the width of
said slot.

20. In a photographic shutter, a casing, a
pair of rotary rolls, a pair of rotary spindles
upon which said rolls are mounted, means to
rotate said rolls, means to lock each of said
spindles to its respective roll, and means to
lock each of said spindles against rotation;
in combination with a curtain in two parts,
provided with a slot between said parts, each
of said parts fast toits respective roll, a tape-
reel journaled upon one of said spindles at
the end of one of said rolls, and means to
lock said tape-reel to said roll and unlock

sald tape-reel from said roll.

21. In a photographic shufter, a casing, a
pair of rotary rolls, a pair of rotary spindles
upon which said rolls are mounted, means to
rotate said rolls, means to lock each of said
spindles to its respective roll, and means to
lock each of said spindles against rotation;
in combination with a curtain in two parts,

| provided with a slot between said parts, each

of said parts fast toits respective roll, a tape-
reel journaled upon one of said spindles at
one end of one of said rolls, and a clutch
movable longitudinally of said spindle to lock
said tape-reel to said roll, said clutch extend-
ing through said casing for the purpose speci-
fied.

22. In a photographic shutter, a casing, a
rotary curtain-roll, a slotted curtain, one end
of said curtain fast to said roll, means to lock
said roll against rotation, a spindle upon
which said roll is journaled, a tape-reel jour-
naled upon said spindle at one end of said
roll, a disk fast to said roll and provided with
depressions, a c¢lutch movable longitudinally
of said spindle to engage said depressions and
lock said tape-reel to said roll and to unlock
said tape-reel from said roll when withdrawn
from said depressions, said clutch extending
through said casing, and a graduated disk
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upon the exterior of %md casing f01 the pur-
pose specified. |

23. In a phOBOU'I‘&phIC shutter, a eabmg, a
rotary curtain-roll, a slotted eurbam one end
of said curtain fasb to said roll, means to lock
said roll against rotation, a spindle upon
which said 1011 is journaled, a pair ol tape-
reels journaled upon said spindle, one at each

end of said roll, a gear fast to each of said |

tape-reels, a plnlon-shaft journaled within
said roll, a pinion at each end of said pinion- |

_-

é

shaft intermeshing said gears, and a cluteh
‘movable lenwthmse of smd shaft splined to
one of said tape-reels and extending throucrh

said casing for the purpose spemﬁed

In tesmmony whereof I have hereunto set
my hand in pr esence of two subscribing wit-
nesses.

Wltnesses
CHARLES S. GOODING
SYDNEY E. TAPT. |

J OHN S. WRIGHT.
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