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PHOTOGRAPHIC FOCAL-PLANE SHUTTER.
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—_—l

To all whom it muwy coOncerm:

Beit known that I, LOUIS BORSUM, a citizen
of the United States, residing in Plainfield,
county of Union, State of New Jersey, have
invented certain mew.and useful Improve-
ments in Photographic Focal-Plane Shutters,
of which the following is a specification.

The primary feature of thisinvention com-
prises a novel means by which the slit or
opening in the shutter may be adjusted by
manipulating an appropriate device located
outside of theshutter-frame, and incidentally
associated with such means is a scale or index
by which the operator may determine the
width of the shutter-slit. In connection with
such a scale or indicator there is employed a
similar indicator operated by the winding of
thespring-drum orlower shutter-roll, thatin-
dicates the number of turnings of the spring-
drum, and consequently the speed of the shut-
ter. By means of the two indexes, one giv-
ing the dimensions of the slit and the other
approximate speed of the shutter, the opera-
tor is informed of all conditions requisite for
any special exposure.

Theinvention further contemplates certain
improvements in the shutter-frame or inclos-
ing casing. Generally these improvements
contemplate that the frame will be made of
two telescopic sections stuck up or otherwise
suitably formed from sheet metal, aluminiuom
being preferably employed on account of its
lightness and the ease with which it may be
worked. These sections when combined may
have chambers at the top and bottom of ap-
propriate dimensions for containing the rolls,
and intermediate them is the opening for the
exposure formed in a conntersunk or de-
pressed part lying between the two end cham-
bers, and the top and lower walls of which
are formed by parts of the walls of the end
chambers between which the plate-holder is
fitted to slide.

Heretofore ways of adjusting a focal-plane
shutter-slit from the exterior of the box or
shutter frame have been proposed; but none
of them, as far as is known, are constructed
in accordance with this invention, the details
of which are hereinafter described.

In the accompanying drawings, Figure 1 is
an elevation looking at the side of the shut-
tor-frame, having a countersunk portion to

Serial No. 104,868. (No model.}

recoive a suitable plate-holder; Fig. 2, an ele-
vation of the opposite side, with the telescop-
ing section of the frame on that side removed
and showing the upper shutter-roll partly in
section; Fig. 8, a detail view of the upper
shutter-roll and associated parts, partly inlon-
gitudinal section; Fig. 4, an end elevation of
the right-hand side of Fig. 1, showing the
parts in position for the shutter to be tripped;
Fig. 5, a view of the upper. part of Fig. 4,
showing the parts in position immediately
after the shutter has been tripped; Fig. 6,an
end elevation on the left-hand side of Fig. 1
Fig. 7, a horizontal section on the line 7 7 of
Figs. 1 and 4, showing, however, only the two
telescoping members of the shutter frame or
casing; Fig. 8, a detail view showing a modi-
fieation in the construction of the clutch con-
tained within the upper shutter-roll. Fig. 9
is a detail view showing the way in which the
slit-adjusting tapes are applied to the end
barsof the two shutter-sections. Figs.10and
11 show in perspective the two parts of the
telescoping casing, and Fig. 12 is a like view
of the slide - piece for receiving the plate-
holder, and Fig. 13 isa perspective view show-
ing these three parts assembled.

This invention while not confined tois par-
ticularly applicable to cameras wherein the
image is focused by the aid of mirrors or re-
flectors upon a surface observable by the op-
erator—as, for instance, in what is known as
a “‘reflex” camera, wherein the image formed
by the lenses is received by a mirror placed
at an angle of forty-five degrees in front of
the shutter and is reflected upwardly upon a
piece of ground glass.

The mere details of constructionshown and
hereinafter described are not essential ele-
ments of the invention in its broader aspect,
since, obviously, they may be varied by those
skilled in theart. Ixperience has, however,
demonstrated that the construction disclosed
is a practical and efficient one.

A isthe ordinary spring-drum or lower roll,
mounted in suitable bearings in the frame.

B is the upper roll, the shaft C of which is
under certain conditions capable of rotation
independently of the roll. Within the roll
B, which is shown as a hollow cylinder, is se-
cured one member, b, of aclutch.  The other
member, ¢, of the clutch is attached to the
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shaft C, which is capable of endwise move-
ment to the left, as viewed in Figs. 2 and 3,
to separate the two members of the cluteh,
which are normally urged into engagement
by a coiled spring ¢', contained within the
hollow roll. The shaft has suitable bearings
in the frame and extends loosely through the
member b of the cluteh secured within the
roll.._ To one end of the roll there is secured
a toothed or ratchet wheel B’, and outside of
the wheel is a grooved pulley D, fitted on the
squared part ¢® of the shaft. Outside of the
casing or frame the shaft has fixed to it a
ratchet-wheel ¢, and on the end of the shaft
is a thumb-piece or button C'. On the shaft,
at the other end of the roll, is another pulley
E, fitted upon a squared portion ¢* of the
shaft. Obviously when the shaft is drawn
outwardly to the left, as seen in Fig. 3, the
two members of the cluteh are separated, and
the shaft is then eapable of rotation inde-
pendently of the roll, and the pulleys D E
of course rotate with it. When the shaft is
released, the spring ¢’ returns it and again
brings into engagement the two members of
the cluteh.

X and Y, respectively, indicate the upper
and lower curtains or shutter-seetions, and
x y are their end bars or slats. Cords or
tapes 2, preferably the latter, are attached at
their ends to the pulleys D and E, respec-
tively, and the opposite end of each is thread-
ed, Figs. 2 and 9, through a slot in the end
of the slat  and is then attached to the slat
x by threading it through a slot therein and
stitehing it. If there is a proper tension on
the spring-druam A, obviously if the shaft C
is shifted endwise to separate the members
of the cluteh if, with the pulleys D and E,
may be revolved to effect a variation of the
shutter-slit. Toindicate to the operator the
slit adjustment that has been made, the fol-

‘lowing plan may be adopted: On the shatt

outside the frame is loosely applied a spur-
pinion F, having a hub constituting a cluteh
member /. On the end of theshaftis fixed an
opposing clutch member f'. When the shaft
is moved endwise to adjust the slit, these two
clutch members passintoengagement and the
pinion F is rotated. It gears with a toothed
wheel G, the face of which contains a scale
to be read in connection with a pointer ¢,
mounted on the side of the frame. The gear
F may be held in position by a forked plate
G', embracing the hub f and attached to the
spindle of the wheel G. A rock-shaft I,
mounted in a bearing in the frame adjacent
the end of the roll to which the toothed wheel
B’ is applied, carries a pawl i on its inner
end that by a spring H' is normally held out
of engagement with said wheel. To the outer
end of the shaft is applied an arm I, adapted
to engage a spring-latch I’ on the side of the
casing. Thetripping-latchisshownasa bell-

crank lever, to which is applied a spring ¢/,
and one arm, ¢, of which is the tripping-pawl
and the other, 7%, is acted upon by the piston of
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the pneumatic cylinder L or otherwise. An
arm 2/, extending from the rock-shaft H, lies
between the ratchet-wheel ¢®and a pin or pro-
jection 7% on the tripping-pawl <. Normally
the spring ¢’ urges the pawl ¢ into engage-
ment with the ratchet <% In the position of
the parts shown in Fig. 4 the arm 5’ lies
across the outer face of the ratchet-wheel ¢?
and prevents endwise movement of the shaft
C when the curtain is being wound upon the
apper roll. This is not of great importance
when the spring ¢’ is employed. To adjust
the shutter-slit, the arm Iis pulled down until
caught by the lateh I', when the pawl h will
engage the toothed wheel B’ and lock the roll.
At the same time the arm /' moves the trip-
ping-pawl ¢ out of engagement with the
ratchet-wheel ¢ on the roll-shaft C. If now
the shaft C be moved endwise to the left, the
adjustment of the slit hereinbefore described
may be made by rotating the shaft and with
it the pulleys D E, the roll B being held posi-
tively against rotation. When the shaft C
is returned to normal position by pressure or
reaction of spring ¢, the spring-latch I may
be pressed out of engagement with the arm
Tand all the parts will return to the normal po-
sition, (shown in Fig. 4,) in which the shutter
may be fully wound on the roll B by rotation
of the thumb-piece ¢'. To trip the shutter,
it is only necessary to throw up the arm 42
The specific details of this part of the struc-
ture of course are ¢uite immaterial, as they
may be varied in any appropriate manner to
suit any desired conditions or operations.
The shutter may be conveniently tripped by
means of the pneumatle ¢ylinder L, to which
is applied a tube L/, having a bulb L% and
the plunger M of which works against the arm
7* of the tripping pawl or lateh.

On the same side of the casing as the shut-
ter-slit index @& a pinion O is applied to the
end of the shaft or spindle A’ of the spring-
roll. It meshes with a gear-wheel O', mount-
ed on the side of the casing and carrying a
pin o, that once in each revolution advances
a wheel O?one step ortooth. Suitable marks
on the face of the wheel O? read in relation
to a pointer o' will indicate the number of
turns given to a spring-roll, and consequently
the approximate speed of the shutter.

If the tapes z are of the same thickness as
the curtain and the winding-roll B and pul-
leys D E of equal diameter, the slit-opening,
when of a certain width, will not be varied
by the winding or unwinding of the curtain;
but if the tapes are of greater or less thick-
ness than the curtain obviously the width of
such slit-opening will change in passing in
front of the plate. The general arrangement
shown, in which tapes are employed that are
wound upon themselves in the same way that
the curtain is, presents, therefore, the oppor-
tunity of controlling to a measurable extent
variation of slit-opening in transit across the
plate merely by using tapesof a proper thick-
ness as compared with the eurtain. Tor in-
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stance, in this way the width of the slit may
be decreased as it passes the plate, thereby
affording a longer exposure for the fore-
ground—i. é., for the lower part of the plate.

The construction of easing or frame inclos-
ing the shutter constitutes a feature of this
invention, and the special form in which it
is shown is as follows: A rectangular open-
faced box or casing-section P is formed at the
top and bottom with rearwardly-extending
projections P, forming enlarged or, as shown,
substantially rectangular chambers, within
whick respectively the upper and lower rolls
are mounted to rotate, their respective shafts
being provided with bearings in the sides.
Between the part P’ P’ this member of the
casing is of considerably less thickness. The
depressed or countersunk face of this section
is cut away to form a rectangular opening p
of appropriate dimensions relatively to the
shutter and plate to be used. Within this
opening is seated an open or skeleton rectan-
gular frame Q, having a preferably continu-
ous inwardly-projecting flange g, that passes
into the opening to serve as a light-guard to
prevent vagrant or reflected rays of light
from reaching the plate around the edges
of the shutter. On the outer side the flat
portion ¢ of this skeleton frame lies flab
against the depressed face surrounding the
opening p of the casing-section P. Around
three sides of the flat part ¢’ of the skeleton
frame there is a raised curb or flange ¢%, oppo-
site parts of which fit close against the walls
of the parts P’ P'. The outer edges g°of this
curb are turned inwardly to form guides or
ways for the reception of a plate-holder (not
shown) of any appropriate construction. The
plate - holder may slide entirely below the
flange or overturned edges ¢¥; or its edges may
be provided with grooves within which the
flanges ¢g*fit. The plate-holder may be slid in
from the open side ¢*, which in this instance
is the same side of the frame at which the trip-

ping devices hereinbefore described are lo-
cated. Aspring-latch Q', Fig.1, will serve to

retain the plate-holderin place. The raised
edgeorshoulderg’, formed by the flat part ¢’ of
the skeleton frame at the open side, may abut
against a rib or shoulder that may be formed
on the plate-holder, thus forming a joint
that will insure exclusion of light. The other
member R of the frame or casing fits into the
open face of the member P, and its side walls
+ may be of such depth as to conform to the
side walls of the member P. At the corner
where the ratchet-wheel B’ is located the side
wall of the part R is slotted or cut away, as
indicated by the dotted lines +', Figs. 4 and
5, and as clearly shown in Fig. 10, so as not
to interfere with the rock-shaft M, its pawl,
&e.; but, as shown by the dotted line 7° in
Fig. 5 and as is obvious from Figs. 10 and 11,
the wall of the member R at this point passes
between the pulley D and the wall of the
member or box P, so as to hold the pulley in
position. At the other three corners of the

3

member R its side walls are formed with slots
#3, which straddle the two ends of the shaft
A’ and the end of the shaft C at which the
pulley E is located. The rolls and pulleys
are therefore held in proper position. The
back of the member R is of course formed
with a rectangular opening R’ to afford the
proper exposure. The two members P and
R of the shutter frame or casing, as well as
the member Q, may each be struck up or
formed from a single piece of sheet metal, and
the whole structure is compact, light, and of
small dimensions. Where the adjustment
described is to be made from the outside of
the camera-box, the shaft C may of course

Dbe sufficiently prolonged and the button C'

placed outside of the box, or so that when in
normal position the button will lie in a recess
or countersink in the wall of the box. The
thumb-button of the spring-roll may also
have, as is usual, endwise movement and may
normally lie seated in a countersink in a wall
in the camera-box, and of course the indicat-
ing devices, both as to width of the shuftter-
slit and the tension of the spring-roll, may all
be located on the outer face of the camera-
box.

In Fig. 8 is shown a modified style of clutch
to be contained within the upper or winding
roll. Thecentral part of the shaft is squared,
as at s, and slides within a correspondingly-
shaped opening in a diaphragm s’ in the roll.
When the shaft is withdrawn endwise tosepa-
rate the cluteh members, the squared part s
passes out of engagement with the rectangu-
lar opening in the partition.

S 8’ are plates applied to the ends of the
parts P’ P’ to afford bearingsfor the indicator-
wheels, &c¢. They need not, of course, be
nsed when the part P is made of metal of suf-
ficient thickness and strength to afford proper
support for such parts.

- I claim as my invention—

1. In a foeal-plane shutter, the combina-
tion of the shutter-sections, the spring-roll,
the winding-roll and its shaft, a cluteh by
which the winding-roll and its shaft may be
locked to rotate together or independent ro-
tation of the shaft permitted,pulleys mounted
upon the shaft to always rotate with it, and
a flexible connection extending from each
pulley to the lower shutter-section and thence
to the upper shutter-section to which it is at-
tached for the purpose seb forth.

2. Inafocal-plane shutter, the combination
of the shutter-sections, the spring-roll, the
winding-roll and its shaft, a cluteh by which
the winding-roll and its shaft may be locked
to rotate together or independent rotation of
the shaft permitted, pulleys mounted upon
the shaft to always rotate with it, and a flexi-
ble connection extending from each pulley to
the lower shutter-section aud thence to the
upper shutter-section to which it is attached,
whereby the shutter-slit may be adjusted, and
indicating devices for indieating to the op-
erator the adjustment of the shutter-slit.
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3. Inafocal-plane shutter, the combination
of the shutter-sections, the spring-roll and in-
dicator operating on the winding of the roll
to advise the operator of the tension thereof,
the winding - roll, means for adjusting the
width of the shutter-slit, and indicating de-
vices showing the adjustment.

4. In afocal-plane shutter,the combination
of the shutter-sections, the winding-roll, its
endwise-movable shaft, pulleys on the shaft
at each end of the roll through which the
shaft slides, but which rofate with it, a clutch
member attached to the roll within it and a
second clutech member movable within the
roll and attached to the endwise-movable
shaft, and flexible connections extending
from each pulley through the lower shutter-
section and thence to the upper shutter-sec-
tion to which they are attached.

5. Inafocal-plane shutter,the combination
of the shutter-sections, the spring-roll, the
winding-roll, a toothed wheel fast with the
winding-roll, the winding-roll shaft movable
endwise within the roll, a clutch having one
member rotating with the roll and another
member rotating with the shaft, a toothed
wheel fast upon the roll-shaft, pulleys on
each side of the winding-roll through which
the shaft slips endwise, but which rotate with
it, flexible connections extending from the
pulleys to the lower shutter-section and
thence to the upper shutter-section to which
they are attached, a tripping-pawl normally

“engaging the wheel on the roll-shaft, a de-

tent normally disengaged from the toothed
wheel on the winding-roll, and means where-
by when the roll-shaft is moved endwise for
the adjustment of the shutter-slit the trip-
ping-pawl is moved out of engagement with
the wheel on the roll-shaft, and the detent
engaged with the wheel on the winding-roll.

6. In a foeal-plane shutter, means for ad-
justing the shutter-slit comprising a hollow
winding-roll, its shaft, a normally closed
cluteh locking the shaft and roll to rotate
together, means for opening the clutch to
permit rotation of the shaft independently of
the roll and pulleys mounted upon the shaft
and always rotating with it.

7. In a focal-plane shutter, means for ad-
justing the shutter-slit comprising a hollow
winding -roll, its shaft, a normally closed
cluteh locking the shaft and roll to rotate to-
gether, means for opening the cluteh to per-
mit rotation of the shaft independently of the
roll, pulleys mounted upon the shaft and al-
ways rotating with it and means for locking
the roll when the shaft and pulleysare inde-
pendently rotated.

8. In a foeal-plane shutter, means for ad-
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justing the shutter-slit comprising the wind-
ing-roll, its shaft normally rotating with the
roll, but capable of independent rotation
when moved endwise relatively to the roll,
pulleys mounted upon the shaft and always
rotating with it, an index for indicating the
adjustment of the shutter-slit and a clutch
by which the scale is operated each time that
the shaft is moved endwise to adjust the slit.

9. Ina focal-plane shutter the combination
with the two rolls, the endwise-movable shaft
of one of the rolls, a clutch interposed di-
rectly between the shaft and its roll-and com-
prising two members one carried by the rolls
and the other by the shaft whereby the roll
and shaft may be locked to rotate together or
the shaft permitted to rotate independently
of the roll, pulleys, at the ends of the roll,
mounted on the shaft to always rotate with
it, and flexible connections extending as de-
seribed from the pulleys to the ends of the
shutter-sections.

10. In a focal-plane shutter, the combina-
tion of the two rolls, pulleys located at the
end of one of the rolls, means whereby said
roll and the pulleys are locked to rotate to-
gother or the pulleys permitted to rotate in-
dependently of the rolls, means for so inde-
pendently rotating them and flat tape con-
nections extending from the rolls to the ends
of the shutter-sections as described.

11. In a focal-plane shutter, a frame com-
prising two telescoping sections each made of
sheet metal and one of which is formed with
projections from one side thereof at the top
and bottom forming chambers to receive the
shutter-rolls, the space between the adjacent
walls of these twoenlargements being adapted
to receive a plate-holder.

12. In a focal-plane shutter, a frame com-
prising two telescoping sections, one P, with
the enlarged chambers P’, P’, for the recep-
tion of the shutter-rolls, and the other R, fit-
ting within it as described, a skeleton frame
fitting within the exposure-opening of the
first - named frame-section, having alight-
guard flange extending into the opening, and
formed outside of the opening as a slide or
way for the reception of a plate-holder.

13. A focal-plane shutter - frame compris-
ing opposite telescoping sheet-metal sections
within which the curtains and rolls are con-
tained.

In testimony whereof I have hereunto sub-
seribed my name. :

LOUIS BORSUM.
Witnesses:

KATHARINE MACMAHON,
LiLLie F. BROWNING.
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