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No. 741,108,

UNITED STATES

Patented October 13, 1903,

PATENT OFFICE.

LOUIS BORSUM,

OF PLAINFIELD, NEW JERSEY.

FOCAL-PLANE SHUTTE

IPEOIFICATION forming part of Letters Patent No. 741,108, dated October 18, 1208.

Application filed Decemher 26,1002, Serial No, 136,562,

(No model.)

To all whom it muwy concerm:
Be it known thatl, LOUIS BORSUM, a citizen

of the United States, residing at Plainfield,

county of Union, State of New Jersey, have
invented certain new and useful Improve-
ments in Focal-Plane Shutters, of which the
foliowing 1s a specification.

The obJect of this invention is to provide a
focal - plane shutter that is automatically
wound by ingertion of the plate. This, sofar
as 18 known, 18 broadly new.

The accompanying drawings show one ent-
bodiment of theinvention thatexperience has
shown to be practical and efficient.

Figure 1 is a front isometric view showing
in bro]{en lines a partly-inserted plate-holder;
Fig. 2, a view of the front wall or seetion of
the easing or shutter-frame; Kig. 3, a front
elevation Wlbh the front wall emoved Kig.
4, a vertical section on the line 4’4’ of Tm. 33
Fig. 5, a horizontal section viewed from be-
low on the line 5’ 5’ of Fig. 3; Fig. 6, an en-
larged vertical section viewed from the rear
on the line 6’ 6’ of Fig. 4; Fig. 7, an enlarged
detail of the shutter - tripping mechanism.
Figs. 8, 9, and 10 are detall views showing the
clutch meehamsm for winding the shuhtel
Fig. 11, a detail view, partly in sectwn ShOW-
ing the shutter - slit and reinforeing -stllps
therefm; and Kig. 12, a face view of a blank
of one of sald stripa |

The shutter-frame or casing consists of two
sheet-metal members a b, one fitting within
the other. The main member b is struck up
to form a plate-holder space ¢ at the rear for
the reception of a plate-holder d, a shutter-
space ¢ at the front, and horizontal compart-
ments fand g at the top and bottom for the
winding-roll /i and spring-roll ¢, respectively.
A sheet-metal plate 9, secured by screws to
the main member b, incloses the plate-holder
space ¢ at its rear. Openings /£ and /[ in the
front and rear members a and b formn the ex-
posure-opening.

The shutter m is attached at its upper edge
to the winding-roll /v and atits loweredge to
the spring -roll 2, provided with the usunal
milled thumb-wheel o and ratchetand pawl p.

The winding-roll / consists of threo main
parts—a hollow eylinder g, to which the shuf-
ter m is attached, a shaft », supported at its

ends in plates ufand_ secured against rota- |

' ism, through which the shaft passes.

I tion by a set-serew z, fitted in & hub project-

ing from plate «, and a shutter-winding mech-
anism. The rotatable hollow eylmdez g has
a bearing at one end on the shatt » and at
the other on a hub v of the winding mechan-
The
shutter m is secured to the cylinder g by a
loop passing around the cylinder and within
a slotted tube 2v, fixed at one end to a flange
2 near one end of the cylinder, at the Othel
end of which is a ratchet 7, that codperates
with a tripping mechanism. The tripping
mechanisin consists of a pawl 2, pivotally
mounted on the upturned end of a car-
rier 1, movably secured to the {rame O De-
neath the ratchet-wheel i by a plate-spring
3, acting normally to hold the carrier down,
so that the tooth 5 of the pawl will not engage
the ratchet-wheel. On the carrier is a cam-
lug 4, projecting through a slot in the casing
111130 the plate-holder chmnbel and which When
moved upwardly by the edge of the plate-
holder d when the latteris inserted carriesthe
tocth 5 of the pawlinto engagement with the
ratchet-wheel. A hair-spring 6,applied to the

' pawl-tooth 5, pressesthe pawlagainst astop?

on the uptm'ned portion of the carrier. The
end 8 of the pawl projects through a siot 9 in
the front wall ¢ and may bethrown upwardly
in any appropriate way to trip the pawl. On
the other end of shaft »isa reel 10, rotatable
in either direction and having the elongated
hub v and guide flanges or checks 11 and 12,
between which a cord 13 is wound. Within
the hollow eylinder ¢ and secured at one end
to the shaft 7 and at the other to the hub v 1s
a coiled spring 14, permanently under ten-
sion, tending to revolve the reel in the direc-
tion indicated by the arrow, Fig. 3, Theiree
end of the cord 13 after passing over a pul-
ley 15 is secured to a slide 16, movable in a
ouide 17, formed by the wall of the frame b
and 2 metal strip 18, A lug 19 on the slide
projects downwardly Lhmun'h a slot in the
strip 18 into the path of the plcbte holder, by
which it is pushed to the other end of ‘the
slot, unwinding the cord from the reel and
1013&131110 it against the tension of spring 14.
The ﬂanﬂe 2 of the cylinder ¢ and the
guide - check 11 are provided with eclutch
mechanism. (Shown in detail in IFigs. 6, 3,

9, and 10.) A dog 20, pivoted at 22 on the
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side of flange x, has lateral lug 21 atits end,
that 1s held against a stop 25 on the flange by
a spring 24. Another dog 25 is pivoted on
the adjacent face of the cheek-piece 11 and
18 provided with a lateral lug 26.

The cord 13 is secured to a projection on
the dog 25, which plays in an aperture 27 in
the cheek-piece 11 and acts as a stop to the
inotion of the dog, which is controlled by the
cord, which holds it in either of two posi-
tions. When the cord is wound around the
reel, the dog is forced toward the hub o,
when the lug 21 of dog 20 isinits path, Figs.
8 and 10, and when the cord has been un-
wound 1ts strain upon the dog throwsit, with
its lug 26, into the outer position. (Indi-
cated 1n Figs. 9 and 10.) It is obvious from
the construction of the dog 20 and its lug 21
that the latter will yield and permit lug 26
to pass when the reel is turned in the direc-
tion for winding, as indicated by the arrow.

1he parts of the apparatus are normally in
the positions shown in Fig. 3. The curtain is
down, the cord wound upon the ree! by re-
action of spring 14, the slide 16 19 is at the
entrance side of the plate-holder chamber,
and the tripping mechanism disengaged from
the ratchet 7. Oninserting the plate-holder
its upper corner engages the slide-lug 19, and
as the plate-holder is advanced the cord 13 is
unwound from and revolves the reel in the
direction opposite to that indicated by the
arrow, Fig. 8. The lugs 26 21 of the cluteh-

dogs will engage, and the roll 7, will be re- !

volved to wind the shutter. The cord is of
such length that when the plate-holder
reaches 1ts fully-inserted position against a

stop 23 the reel will be entirely unwound, and -

the strain of the cord will pull the dog 25
outward, Fig. 9, so that it will pass lug 21
without engaging it.. Just previous to this

- movement of dog 25, however, and when the

6O

plate-holder is not yet in its fully-inserted
position the frame of the plate-holder will
reach the lug 4 and raise the carrier 1, so that
the detent-pawl 2 will engage the ratchet v,
and roll /» will be prevented from revolving
to permit unwinding of the shutter. YWhen
the plate-holder is fully inserted and a plate
ready for exposure, the pawl 2 may be actu-
ated by any sunitable means acting upon its
projecting end § to trip the shutter. When
the plate-holderis withdrawn, the reaction of
spring 14 returns all parts to normal position.
(Shown in Fig. 3.) Expulsion of the plate-
holder by reaction of spring 14 may be pre-
vented by any suitable lateh or means. The
drawings show the entrance edge of the plate-
holder chamber bent inward at 33 to impose

such frietion upon the holder as to retain it

in place. The frictional grip of the cam-lug

4, however, has been found quite sufficient
to retain the plate-holder in position.
Lhe shutter-slit is formed by cutting an |
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aperture in the continous shutter m and re-
inforcing the upper and lower edges by apply-
ing thereto metal strips 29, (shown in Fig.
12), formed at the ends with tongues 32 of
unequal length. The strip is folded at the
middle 30 and bent and clamped at the ends
o1 over and against the body of the shutter,
so that the ends of tongues 32 will meet on
the same side of the shutter, where they may
be soldered, if desired. This affords a flat
shutter not liable to wrinkles or other distor-
tion.

I claim as my invention—

1. A focal-plane shutter combined with
means whereby it is automatically wound on
insertion of the plate-holder.

2. Thecombination with a focal-planeshut-
ter and 1ts winding and spring rolls, of a reel
mounted af one end of the winding-roll, a
cord wound upon the reel, a spring inter-
posed between the reel and roll, cluteh de-
vices also interposed between the reel and
roil and operated by the cord, a slide to
which the free end of the cord is attached
and which is adapted to be moved by tho
plate-holder longitudinally of the roll to wind
the shatter thereon, roll detent devices ac-

tnated to engage the roll when the plate-.

holder has been inserted, and means for trip-
ping the detent devices.

3. A focal -plane shutter combined with
means for antomatically winding it on inser-
tion of the plate-hoider, which means com-
prise a cord attached at one end to a slide
adapted to be moved by the plate-holder
when inserted, a reel on which the cord is, a
a cluteh -dog mounted on the reel and to
which the other end of thecord is attached, a
cooperating clutch-dog mounted on the shut-
ter-winding roll and a spring interposed be-
tween the reel and roli, the operation being
substantiallv as set forth.

4, A focal- plane shutter combined with
means for automatically winding it on the
insertion of the plate-holder, in combination
with the detent-ratchet of the roll, its de-
tent-pawl, a movable support on which the
pawl is mounted adapted to be moved when
the plate-holder is inserted and to thereby
carry the pawl into engagement with the
ratehet, and means for at will tripping the
pawl to release the shutter.

5. A focal - plane shutter combined with
means forautomatically winding the shutter
on 1nsertion of the plate-holder, and detent
devices for holding the shutter-winding roll
when the shutter is wound thereon and trip-
ping it when an exposure is to be made.

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

LOUIS BORSUM.
Witnesses:
ICATHARINE MACMAHON,
WILLIAM A, STAHLIN.
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