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UNITED . STATES

PAaTENT OFFICE.

WILLIAM F. FOLMER, OF NEW YORK, N. Y.

CURTAIN-SHUTTER..

'spxcmc».ﬁoz%r forming part of Letters Patent No. 886,045, dated November 5, 1901.
" Appllostion fled June 39,1901, Serlal Fo. 66,498, (Nomodsl) '

To all whom it may CONCErmn: )
Be it known that I, WiLLtaM F. FOLMER, &
citizeri of the United States, and a resident of
the city of New York, boroughof Manhattan,
5 in the county and State of New York, have
invented new and unseful Improvements in
Curtain-Shutters, of which the following is a
full, clear, and exact description.

The invention relates to photographic cam- -
10 .eras;

and its object is to provide & new and
" {mproved curtain-shutter adapted to Le set
for time or instantaneous work and arranged
to give™a continuoug or time-varyingexposure
of the plate, according to the intensity of the
15 light on the subject. Thus for a land-and-
sky subject, for instance, the darker land
foreground is longer subjected to the actinic
action of the rays-of light than the sky por-
tion, and the whole exposure is continuous
10 and uniformly graduated in time to insure
uniform or gradual exposure of the plate.

- The invention. also consists of novel fea-

turesand parts and combinations of the saine,
as will be fully described hereinafter and

A practical embodimentof my_'ini’ention is

represented in the accompanying drawings,
forming a part of this'specification, in which
similar characters of reference represent cor-
30 responding parts in all the fignres.

Figure 1 is a transverse section of vhe im-

provement on the line11 of Fig. 2. Fig.2
is a longitudinal sectional elevation of the
_ same with the plate-holder frame in position.
35 Fig. 3 is a rear elevation of the same. Fig. 4
is a front elevation of the same. Fig.5isan
onlarged face view illustrating the attach-
ment of a curtain on_its roller. Fig. G is &
sectional side elevation of the same on the
Fig. 7 is a similar view of
‘the same on the line 7 7 of Fig. 5. Fig. 8is
a plan view of the dash-pot. Fig. 9 is an en-
larged sectional elevation of the lower-cur-

tain rollers and the pulleys for the cords, and

45 Fig. 10 is a face view of a modified form of
the adjacent ends of the main curtains.

"The curtain-shutter is mounted in a suit:
ably-constructed casing A, having an open-
ing A', adapted to be opened and closed (for
so focusing or for making the exposure) by a
main curtain consisting, essentially, of anyp-
per curtain 1B and a lower curtain B, haviug

-

their adjacent ends 32 B° arranged such'a dis-
tance apart as to form an exposure-opening
B¢, through which the light passes from the
lens to the plate during the time the curtains
B and B’ move
in an upward direction to move the said open-
ing through the field of exposure. The size
of the opening B¢ can be increased or dimin-
ished, aceording to the subject under treat-
ment and as hereinafter more fully deseribed,
and the said opening B! varies automatically
in size during this movement .through the
field of exposure—that is, the opening in-
creases gradually during the timmeit traverses
the field
top, 8o that the upper portion of the field is
more exposed than the lower portion, whereby
in the case, for instance, of & land-and-sky
subject the foreground, which appears on the
top of the plats, is subjected longer to the
action of the actinic rays of light than the
sky portion, which is oni the lower gortion of
the plate, and consequentiy a better picture
will be the final result. Co

-The upper curfain B winds on the spring-
actuated roller C, of any approved construe-
tion and having its shaft C' journaled in
suitable bearings in the sides of:the casing A,
and on one outer end of the shaft C’ is ar-
ranged & knob C?, under the coutrol of the
operatar;
increase or decrease the tension of its spring,
the shalt being normally locked in position
by a spring-pressed pawl C*, engagingashoul-

‘der C* on the shaft, as is plainiy indi¢ated in

Figs. 1 and 4. The lower curtain B’ winds
on and unwinds/from an ordinary roller D,
attached at its'ends to shafts E E/, mounted
to turn in suitable Learings in the sides of
the casing A. (See Figs. 1 and 8.) A flexi-
ble connection connects the curtain B with
the curtain 13, so that when the curtain B'is
wound up by the operator turning the - shaft
E then the curtain isdrawn along in & down-
ward direction against the tension of the
spring in its roller C, and when the exposure
is to be made and the roller D is unloeked,

as hereinafter more fully described, then the-
spring in the roller C winds up the curtain.

B and by thig action draws the curtain B’ in
an upward direction to unwind this curtain

from the bottom of the casing
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of exposure from the bottom to the. ' -
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for turning the shaft C' by hand to -
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B’ from ita roller D. - The flexible connee- -
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‘tion referred to consists;essentially, of cords

I’ and F', located at the sides of the curtain,
the free ends of the cords being secured to
the end 13? of the eurtain B’ and then extend-
ing loosely through theend B*and thendown-
ward to wind on the cone-pulleys G and &,

-mounied on the shafts Eand E'| respectively.

10

puiley ‘G' rotates positively with it.

The pulleys Gand G'are provided with gear-
wheels G? and G in mesh with gear-wheels
G4 secured ob a shaft G", journaled in suit-
able hearings in the sides of the casing 4, o
that when the pulley G is rotated the other
A knob
(¢ ig secured on the outer end of the shaft G
to permit the operator to turn the ghaft and
gear-wheels G* to rotate the gear-wheels G*

‘and G3 and the cone-pulleys G G’ to wind up

or unwind the cords F F' whenever it i3 de-

- sired to increase or diminish the size of the

20

.

opening B*between the ends of the curtains.
The pulley G normally rotates with the shaft

.Eand roller D, while the pulley G’ is mounted |
. to rotate loosely on the shaft E'
.- G:may.be disconnected from the shaft E by
35:

The pulley

the operator, and for this purpose a clutch is
provided, consisting, essentially, of a clutch

.. member G°, formed on the pulley G and

g0

35

adapted to be engaged by a cluteh member
G?, secured on the shaft K, the latter being
movable longitudinally in its bearing in the
casing A and in & bearing D', formed in the
roller D. (See Fig. 9.) A spring E?iscoiled
on the shaft E within the roller D, its inner
end resting on the bearing D’ and its outer
end pressing against a pin E’ to normally

«. hold the shaft E inan outermost position and

.. the cluteh member G*in mesh with the clutch

4c

45

50

- shutter.

.member G%.

When theshaft Eis pressed in-
ward against the tension of the spring E? by
the: operator, then the clitch member G*
moves out of engagement with the cluteh
member G7, and the pulleys G ' can now be
turned mdependently of the roller D and the
shafts E E’ by the operator turning the knob
D¥, as previously explained.

A stop-collar E! is secured on the inner end

.of the shaft E and is adapted to abut against

the bearing D" to limit the cutward mov ement
of the.shaft E to prevent the clutch member
GE from creating undue friction when engag-
ing the clutch member G’ so that the shaft
K and the parts connected theremth rotate
freely to insure proper closing of the ¢urtain-
The roller D'is n"ldly secured on
the shaft E', and a key K° on the shaft E en-

- gages a keyway on the corresponding end of

. 6o
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the roller 1), as iy plainly shown in Fig. 9, so
that the shaft I2is at all times connected with
roller D whetlier the shaft is pressed inward,
as previously explained, or extends in an out-
ermost position, as shown in Fig. 9.

In order to sel the cartain-shutter for in-
stantancous or time work, the following ar-
rangement is provided: On the outer end of
the shaft B is secuved a knob Ef, adapted to
be taken hold of by the operator for trning
the shaft E and roller D, together with the

686,045

pulleys G and @, to wind up the curfam B’
on the said roller D and to dz‘m the curtain
B downward iz front of the opening A’ as
previously explained. A pinion E'is secm ed
on the shaft E adjacent to the knob Ef, and
this pinion ig in mesh with a gear- \“hee‘x IH,
mournted to rotate loosely on a stud Il se-
cured to one side of the casing A, The fz’ce
of the gear-wheel H is formed with ratchet-
teeth H? adapted to be engaged by the free
end of & pawl I, mounted to swing on a stud
I, carried by the side of the casing A.
spring I? presses the free end of the pawll
to hold the same in engagement with the
ratchet-teeth M the said spring I* being at-
tached to a guide-pin 1%, extending through
an elongated slot I' in the upper end of the
pawl 1. (See Fig.4.) The extreme upper
end I° of the pawl T is adapted to engage
either of the notches I* or I"in a spring-platé
15, secured to the side of the casing, asshown
in Figs. 1 and 4. The lower or free end of
the pawl I is also adapted to engage a time-
stop I¥and a limiting-stop 134, formed on the

.face of the gear-wheel II, m51de of the teeth

H? thereof." (See Fig. 4.} Now when the pawl
I is in the position shown in Fig. 4 and the
end 1% of the pawl is in engagement with the
notch 15 then the free end of the pawl en-
gages the ratchet-teeth 112 so that when the
operator turns the knob E° to wind up the
curtain B’ on the roller D then the pawll
glides at its free end lodsely cver the teeth
H?of the ratchet-wheel 11, and when the cur-
tain is wound up the desired distaunce and
the operator releases the knob "E°® then the
pawl I locks with the ratchet-teeth H? and
consequently locks the gear-wheel H, the pin-

A .

8s

Q0

8
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ion E7, the shaft E, the roller D, and the pul- .

leys G G’ against return movement. When
the pawl I is now pushed outward out of en-
gagement with the correspnnding ratchet-
tooth 11? of the gear-wheel H, then the parts
mentioned are uulocked and the curtain B’
flies npward, being pulled in this direction by
the cord F, and the curtain B winds up on itg
roller C by the action of the spring thereof.
In order to swing the pawl I outward, an in-
flatable bulb J is employed, connected by a
pipe J' with a hand-bulb underthe control of
the operator, the said bulb J being inter-
posed between the side of the casing and the
rear face of the pawl I, as will be understood
by reference to I'igs. 1and 4. If desired, the

‘pawl I maybe swurng outof engagement with

the ratchet-teeth II* by a hand-lever K, ful-
crumed at X’ on the stud I' and adapted to
engage the inside of the [‘{U\l T adjacent to
the bulb J. (See Figs. 1 and 4.) When it
is desired to make a mme exposure, the pawl
Iis swung on its' fuleram 1, so as to engage

. the end 1~‘ with the notch T and to brm" Lhe

fiece end of the pawl jnto the paths of the
stops II*and IT'.  Forthe purpose mentioned
the knoby Kf is turned until the curtains are
set (with the curtain I wound up on roller
D) and the stop 11¥ is opposite the free end

rt

25

136



- of the pawl I, engaginga m’cchet-tooth Hon |
" the wheel I1.
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The operator now swings the
pawl over-against the stop-pin 114, and on re-
leasing the pawl I by inflating the bulb J or
working the lever K the curtains move up-
ward by the action of the spring on the rollet

" C-until the free¢ end of the pawl I abuls

“against the stop-pin H,

The opening B+ now

: coincides with the opening A', and the ex-
‘to

posure is made for such a length of time as
is ‘desired, and then the operator on releas-
ing.the bulb J or lever X allows the pawl I

- - toswing inward .out of engagement with the
-+ stop-pin H3, and the curtains now move to

s

closed position.
In order to govern. the wmdmg up of the

o curtmu B and the unwinding of -thé cartain
.- B’ when making the exposure, the following
. device is provxded On ths ‘oyter end of the

20

,shaft E' (see Figs. 1 and 3) is secured a pin-

- . ionL,in mesh with » gear-wheel L', mounted

L . to rotate loosely.on a stud L2, carried by the

.casing A, and on the said gear-wheel L' is se-

o 25

~cured or formed a dlametrlcany extendmg

guideway: L? engaged by a wrist-pin L4, se-

_cured in place on the guideway bya clamp-

ing-screw L% = The wrist-pin L* is pwotally

" ’onnected by a-‘pitman N with a piston N',

['30

35

" 'the'outside of the cylm(ler Nz
_ -.ing the sleeve N* the slits N3 may be uncov-
i _ered more or less, 80 as to admit more or less
40
. 'late the downward movement of the piston

Ly s,

45

.55
A "mduated .on ite face, as shown in Fig. 3, to
.permlt of ‘setting the cylinder N*® to govern

L motnted to réciprocate in a dash-pot ey lin®

der N¥ attached to the _easing. A, the said

_cy]mder being provided in its- sxde with dif-

ferent-sued slita N3, gradually i increasing in
. size from the top to the bottom, as is plainly

< indicated in ‘Fig. 3, the said slits being adapt-
‘ed to regxster “with & rectangular slit N,

formed in a sleeve N% mounted to turn on
Now by turn-

air to the upper end of the cylinder to regu-

N in‘the said ‘eylinder and govern the un-

winding speed of the roller D. The dash-

- pot; cylinder: N? is provided on'its top with

an aperture N¢, gradually decreasing in size,
as is plainly indicated in dotted lines in Fig.’

- 8,.and the said aperture registers with an
! apelture N7, formed in & cap N“, mwounted to

50

turn on the upper end of the cylinder N2
Now by turning the cap N°®the aperture N’
connects with a wideror narrower portion of

" - the aperture N¢, so that mora or less air is

admitted to the cylinder to control the move-

- ment of the piston therein."

- 6o

"The gear-wheel L’ previously mentioned is

the unwinding speed of therollerD. By ad-
justing the wrxst -pin L*in the diametrical
guideway 1.2 the throw of the piston N'in the

- eylinder N?is regulated, it being understood

65

that after the adjust;nent of the wrist-pin

the latterissecured in place by the screw 1.5,

The gearing I 1" is so proportioned that the
wrist-pin does not make more than one-half

- a turn for the entire Llosmo' travel of the car-

tams Lot

‘'winds up thesafety-curtain.

3

In order to cover the opeumg Bfdyringthe

time the said opening’is moved downward
throagh the field of “exposure, & safety-cur-
tain O is provided, winding on & spring-actu-

70

ated roller O', journaled in the upper portion

of the casing A, as is plainly shown in Fig. 2.
The safety- -curtain O extends from itsroller
Q' over an idler P and then over a spring-Q,
held on a bearing A’ secured to the inside of
the casing, the said bearmw Al forming with
a cross-bar At a slot for the passage of the
curtain O in front of the roller C.. The end
0? of the curtain O is in the forin of a cross-
bar having a lip 0% adapted to be engaged

‘by a corresponding lip B? forimed on the end
-B? of the curtain B, so that when the cnrtam./-

B'isinan uppermost position and the oper-
ator turns the knob E*to wind up the.car-

{ tain B’ on the roller D, then the said lip B°

engages the lip O3, and thereby moves the
safety-curtain O do»\n with the curtain B/,

the safety-curtain then unwinding from its
spring-actuated roller O'. It is understood
that normally the end O? of the safety-cur-

the end B? is above the end:0%at tho timo

,the curtain B’ is unwotind and the eurtain B

is wound. up on its roller, and hence when
theknobE¢tislurned,as previously explained,

75.

-

8o

83

9c

tain O abuts against the eross-bar A%, so that .

95

the lip B® engagos the lip 0% for the purpose :

“mentioned.

 On the end O?of the safety-curtain O are
formed pins O% adapted to engage the in-
clined ends R’ of spring-arms R, secured to

the ‘inside of the casing, in the lower por-
tion thereof, the said spring-arms R having-

elongated slots R adapted to be engaged by

the said pins O'at'the time the, curtain moves
.into a lowermost position and thesafety-cur-

100

10§

tain O has been drawn clear across the open-

ing A'. It is understood that when the cur-
tain B’ is wound up and-the curtain O -moves
down with it then the pins O!finally move
into  engagement with the inclined ends R’
of the spring-arms R, 50 as to press the latter

110 ;

apart until the pins O' finally.snap into the -

openings R? thus locking the curtain O'in an
extended position.~ On further winding up

‘the curtain B’ the lip B® pulls on the lip 0%
pbL'p P

but as the pins O now angage the apertures
R? it is évident that the end O* turns with the
said pins as trunnions and the lip B? finally
moves out of engagement with the lip: O
On the further winding up of the curtain B’
on the roller D and the drawing of the cur-
tain B downward in the rear of the safety-
curtain O the projecting ends of the cross-
bar forming the end B? of the curtain B

finally move in engagement with the inclined

ends of the arms R, so that the latter are
pressed outward and finally move out of en-
gagement with the pins 04, so that the safety-
curtain is automatically released and imme-
diately flies -upward owing to the action of
the spring in the roller O', which latter now
This releasing
of the gafety-curtain takes place at the time

120

12§

130
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Y . .
. the end B? has well passed the lower end of

1c

15

the. opening'A’, so that there is no danger

whatever of light passiug through .the open-.

ing A'.  From the foregoing it is evident that
the safety-cartain O is actuated when setting

the curtains B and B'.

In order to insure a secure fastening of the
curtains B and B’ and their rollers- C and D,
1 provide the arrangement-shown in Figs. 5,
6, and 7—that is, the roller end of each cur-
tain is formed wilh eyes produced by lips B*
and B7, bent in opposite directions and ce-
mented or otherwise secured to-the rollers C
and D, so that in winding up and unwinding

a pull is always exerted against either of the-

eyes I3° or B1to prevent the same from becom-
ing loose on the rollers. _ : ‘
The ends B? B of the curtains B B’ are

- preferably curved, as indicated in Fig. 10, to

20

make the opening B! smaller at the middle |

“than at the sides to admit inore light to the

 gidesof thesensitive plate than at themiddle

- of the lens, which is more intense &t the cén--

thereof.~ This is done to equalize:the power

ter of the field than at the sides théreof.
| The operation is as follows: When the cas-

" ing A is placed in position on the rear end of

30

the camera and in front of the plate-holder |

and it is desired to set the shutter for instan--
taneous work, then the‘operator moves the
paw! I into the position shown in Fig. 4 and
then turns the knob E*, so as'to wind up the

" eurtain B'on the roller D and to unwind the
* cartain B from its spring-actuated roller C.

.35

.40

45

Dnuting this movement of the curtains B’ and
B the safety-curtain’ O is drawn along, as
previously explained, and when the curtain
B’ has been completely wound up on its roller
D and the curtain B-has been extended com-
pletely aver-the opening A’ then the safety-.

_‘curtain O is automatically released and flies |

back to its norraal position with the curtains
B and B'locked in place by the pawl I en-
gaging & ratchet-tooth H? on the gear-wheel
H. ;Now when it is desired to make the ex-
pesure the operator either inflates the bulb J’

" or presses-the hand-lever K to move the pawl

55

_through the field of exposure.
6o

5

P 5
_per curtain B gradually winds up faster than

Ioutof engagement with the ratehet-tooth H?;
so that the roller D is free to rotate, and with
it the friction-rollers G G’, to permit the cur-
taing B and ‘B’ to move upward, the curtain
B being wound up by its spring-actuated
.roller C. During this upward movement of
the curtains B and B’ the cords F-aund F' un-

wind from their cone-pulleys G G’ at a differ-
" ential rate of speed from that of the eurtain

B', so that the opening B! increases in. size
during thé upward travel of the opening
. It is.under-
stond that at the beginning of the nnwinding
-of the curtain B’ the cords F ¥ are at the
smallest diameters of their pulleys G G/, and
as the unwinding takes place toward the
Jarge diameters of the pulleys it is evident
that more is unreeled in proportion to the

. unwinding of the curtain B’, so that the up-]

686,045

the lower curtain.B' unwinds, and conse--
quently the opening B between the ends of
the curtains gradually becomeslarger. . Thus
when exposing, for instance, for making a
land and sky picture more light'is admitted
to the plate for the land portion-of the pic-
ture, which appears at the top-of the plate,
than is given to the sky portion, which ap-

7<

75

pears at the bottom of the plate, at the time .-

the opening B! is smallest. The dash-pot
mechanism graduates the winding up of the
curtain B and the unwinding of. the curtain
B', and as the piston N' is positively con-
nected with the shaft E' and roller D, as pre-
viously explained, it will be understood that
-more or less air can be admitted to the uppor
end of the cylinder, so that the downward
movement of the piston N'is faster or slower,
according to the amount of air admitted.
From -the foregoing it will be understood
“that when the exposure is made more *time is-
given to the foreground.of the subject than
-tothe sky; but as this action is graduaal no
demarcation -line will be produced-an the

intermittently enlarged. Thusa uniform ex-
posure takes place all over the plate, aceord-
ing to the intensity of the light on the subject.

It is evident that by the arrangement de-

8o

85

9e

| plate, as would be the case if the opening:- ¢re -

95 -

‘seribed the ¢urtains I3 B may be moved so far -

apart as to allow full focusing, or the opening"
Bt may bé.diminisbed to leave but a narrow

slit between the ends of the curtains to allow

of using the shutter for very high speed work.

By the use of the dash-pot controller the time
“of the exposure is graduated from-one part of

the plate to the other: )

Having thus.described wmy invention, I
claim as new and desire to secure by Letters
Patent— i '

1. A curtain-shutter iaving an exposure-
opening adapted to be gradually increased in |
gize while moving over the field of exposure,
as set forth, ) )

2. A curtain-shutter having an exposure-
opening adapted to be graduallyincreased in
size while moving over the field of exposure
in the direction from the bottom of the field
to the top thereof, as set forth.

3. A curtain-shutter having a plurality of
curtains movingatadifferential rate of speed,’
with the adjacent ends spaced apart, as set
forth. - o o
_ 4. A curtain-shutter having a plurality of
curtains forming an exposure - opening be-
tween adjacent ends, 4nd means for moving
the ourtains at a differential rate of speed to
vary the size of the opening while traversing
the field of exposure, as set forth. .

5. A curtain-shutter having a plurality of
curtains forming an exposure-opening be-
tween adjacent ends, the said opening being.
adapted to be gradually increased in siza
while moving over the field of exposure and

.

p,o the other to increase or diminish the size
of the exposure-opening, as set forth.

Icu

108

116

1241

120

one of the curtains being adjustable relative -



§ whilemoving over the field 6f exposure, wind-

10 |,
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6. A'curtain-shutter having a plurality of
curtains forming an exposnore - opening be-
tween adjacent ends, the said opening being
adapted to-be gradually increased in size

ing-up means-for one of the curtains, and
. means for conneeting the curtains with each
other to unwind one curtain while winding
up the other one, as set forth. o
7. A curiain-shutter having a plurality of
-curtains. forming an exposure - opening be-

5

nda.ptéd to be gradually increased in’ size
while moving over the field of exposure, a

spring-actuated roller for the upper curtain,

4 roller for the lower.curtain, and a variable
connection between the adjacent ends of the
curtains, as set forth. - L

13. A curtain-shutter having a plurality of
curtains forming an exposure-opening be-
tween adjacent ends, a spring-actuated roller
for the upper cartain, a roller for the lower
curtain, a flexibleé connection attached atona

tween adjacent ends, winding-up means for
one of the cartaing, and meatsfor connecting
the curtains with each other to unwind one

15 curtain while winding up the other one, the

said connecting means beingarranged to wind

up the first curtain ata differential speed from |

. that of the unwinding one, as set forth.
8. A curtain-shutter having a plurality of

20 enrtains forming an éxposure-opening be-

‘tween adjacent ends, winding-up means for-
oneof.the curtains, and means forconnécting
the curtains with each. other to unwind one
curlain while winding up thé other one, the

25 said connecting means beingarranged towind

ujrthe firstcurtainguickerthan the other cur-
tain is unwound, as set fcith. | - :

9. A curtain-shutter haviug a plurality of |
curtaing forming an expraure-opening be-

3o:tween adjacent ends, wirding-up means for
. oneof the curtains, means for connecting the’

. curtains with each other to unwind onecur-
tain while winding up the other one, the said

- means comprising flexible connections at-
. 35 tacked at one end to the unwinding curtain

and extending loosely through the ciher cur-.

" tain, and come-pulleys on whic’ wind the

said flexible connections, as set furth.: .
10. A curtain-shntter having a plurality of

40 curtains forming an exposure-opening be-

tween adjacent ends, winding-up ineans for

" ‘one of the curtains, means for connecting the

:45

50
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curtains with each other to anwind one cur-,
tain while winding up the other one, the said.
means comprising flexible connections at-
tached at one end tothe unwinding curtain
and extending loosely through the other cur-
tain, and cone-pulleys on which wind the
said flexible connections, the said cone-pul-
ieys turning with the roller of the unwind-
ing curtain, as set forth. .
11. A curtain-shutter having a plurality of
curtains forming an exposure-opening be-
tween adjacent ends, winding-up means for
one of the curtains, means for connecting the
curtains with each other to unwind one cur-
tain while.winding up the other one, thesaid
means comprising flexible coanecctions at-
tached at one end to the unwinding curtain
and extending loosely through the other cur-
tain, cone-pulleys on which wind the said
flexiblg connections, and means for setting
the winding-ap curtainn relative to the.other
curtain, as sct forth. : i .
12." A curtain-shutter having a plurality of

end to the freq énd of the lower curtain and
wxtending loosely through-the free end of the
“upper curtain, and cone-pulleys mounted to
tarn with the roller for the lower curtain, as
-set forth. - ’ ) . ]
14. A curtain-shutter having a plurality of
curtains: forming an exposure-opening be-
tween adjacent ends, a spring-actuated roller
. for the-upper curtain, s roller for the lower
~curtain, 4 flexible connection attached at one
‘end to the free end of the lower curtain and
extending loosely through thefree eftd.of the
-upper curtain, cone-piilleys mounted to turn
with the reller for the lower cartain, and
manually-controlled means for connecting
and disconnecting the cone-pulleys from the
lower roller, as set forth. '

15. A curtain-shutter havingan uppercar-

8o
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tain provided with a spring-roller,a lower :

curtain provided with a roller, a connection
between the curtains, to wind ap the upper
curtain fasterthan thelower curtain unwinds,

100

and a dash-pot for the lowerroller, to gradu- -

ate the winding up of the upper curtain and
the unwinding of the lower curtain, as set
forth. _ .

16. A curtain-shutter baving an appercur-
tain provided with a spring-roller, a lower
curtain provided with a roller, a connection
between tha curtains, to wind up the upper
cartain faster than the lowercurtain unwinds,
and a dash-pot for the lower roller, to gradu-
ate the winding up of the upper curtain and
the unwinding of the lower curtain, thedash-
pot, having a variable inlet, as set forth.

- 17. A curfain-shutter having an upper cur-
tain provided with a spring-roller, a lower
curtain provided with a roller, a connection
between the curtains, to wind up the upper
curtain faster than the lower curtain un-
winds, a dash-pot for the lower roller to grad-
uate the winding.up of the upper curtain and
the unwinding of the lower curtain, and a
variable connection between the dash-pot
and the said lower rolier, as set forth. -

_ 18, Acurtain-shutter having ashutter-cur-
tain provided with an exposure - opening

-adapted to be gradunally inecreased in size
while moving over the field of exposure and
a dash-pot for controlling the speed of the
shutter-curtain, as sot forth.

19. A curtain-shutterhaving a shatter-cur-
tain provided with -an -exposure - opening
adapted to be gradually increased in size
while moving over the field of exposure and

curtains forming an exposure-opening be-
tween adjacent ends, the said opening being

a dash-pot for controlling the speed of tho
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10 ° 21, "A camera: -shutter” ‘having a dash-pot,

6 686,045,

shutler-curtain, the .dash-pot having a vari-
able inlet to vary the speed, as sot fox'Lh

-20. A camera-shutterhaving a dash-pot for
cont,rollm«r thie spced of the s‘nutter, and com-
pnsmgacy]mder havingslits in its side wall,
a piston in said.eylinder and connected with’
the shutter-curtain, and a cut-off sleeve hav-
ing a slit and movable on the said eylinderto
re"ulato the inlet.of air, as set fortlt.

(431

compnsm" & cy]mdex provided with a gradu-
ally-tapering slot-in.its héad, a piston.in the.
*, said eylinder and connected wn,h the shutter-
* curtain, and a regnlating-cap.movable on the

. 15, 8aid eylinder and -hayving.an opening regis-

tering with the said slot, ag sef, forth. - - .
22." A curtain-shutter haying & safety-cur-
tain antomatically picked up: “while setting
the shutter and a.utomatlcally released A
20’ s00n as the shutter is set. . ' i
" .23. A curtdin-shutter ]mvmg a niain; cnr-»
“ tain and a safety-curtain adapted tobé'auto-
matieally ‘picked: .np by the.main curtain |
while’ settmg,the shuatter-and ‘automatxcni!"
25 released as soon asithe shutt
24 A cmt.mx slmltﬂr hm

_means on ﬂxu s‘u(l cmtam
said sufety-cartain by the: 3
30 tomove the safery teartain mto an exte
position on: scttmg the-main_ curfain; as sot
forth. i ST

o BA0 A cuxhun*hutiex h.u 111g¢a:xnd111 cux'!t
tain,a spxmg,actu(ned“safety curtain, means-

35 on the said .curtaing:{or engaging the said
safety-curtain by the, said- main curtain. to-

move thesafety- “eurtain into an extended poé- 7|~

sition- \\heu semnw thc. mmH cmtam .md

: curtam and adaptcd toeng )
arnis to release the said pins and the)eby tho Lo

' means for automatlcally releasm gthe safety‘
curtain as soon as the main curtain is set,
ﬂubqtantmlly as described.

‘96. A curtain-shutter having & meincnr- -

40

tain, a sprmg-actuated safety curtam acon- - .

nectmg device on the main curtain to engage
the safety-curtain to move the latter into an

43

extended position, a holding device for hold- .

ing the safety-curtain in an extended posi-

. tnon and a releasing device for opening the

said holding device to release the said safety-
curtain At the time. the main curtam is set, as
described..

S 2T, A cuxtam shubter havmg a main cur-
tain having an engaging dev1ce, a safety-cur:

tain provided with a.spring-actuated roller, '

and adapted to .be engaged by-the said en-
"gaging device,’'and a spring for pressing the

smd safety-cnrtam to-bring the engaging de-
| vice into positive enva"ement with the- sald, :

safety-curtdin, as set foxmh.
- 28. A eurtain-shutfer having a main cur-
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tain, a spring-actuated. safety-curtainadapt-:

1ed bo ‘be.moved into a closed -position-by-tho
-arms having open- - -

-said main curtain, spring

ings-for . enga"ement by pins on the said.

safety curtain, and means on the said main

said safety-curtain; as set forth.

- In testimony whereof I have signed m}
Frname to-this specification in the presenee of

two su ‘)sm lblll"‘ witnesses.

‘WH LIAM F. EOLMER{

W fnossc K
THEO. G Howm{ -
- KVERARD B. \Mnsmm,;;
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