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To all whom 1t may concern:

Be 1t known that I, WirnLiam TAYLOR, a
subject of the King of Great Britain and
freland, residing at Stoughton Street Works,
Leicester, in the county of Leicester, lng-
land, have invented certain new and useful
Improvements in Photographic Shutters, of
which the following is a specification.

This invention relates to mechanism for
operating the shutters of photographic
cameras adapted either for time exposures,
the duration of which is determined by the
actual manipulation of the operator, or for
instantaneous exposures, the duration ol
which 1s determined by the actual manipu-
lation of the operator, or for instantaneous

~exposures, the duration of which 1s automat-
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The time of exposure of photographic
shutters has been controlied in two ways,
irst by varying the rate of opening and
closing, the second by opening and closing
quickly and varying the time during which
the shutter remains fully open. In the
latter class the time during which the shutter
remains fully open is generally controlled by
the escape of air into a pneumatic cylinder,
and also in such cases the pneumatic cylinder
is used as a buffer to arrest the movement ol
the shutter when it opens and to delay 1its
closing for a time which can be varied by
varying the leakage of the pneumatic cyhn-
der or by varying the amount of movement
of 1ts piston. -

According to the present invention a
spring separate from the motor spring 1s
used to operate the timing device and the
strength of this time spring may be ad-
justed so as to get a definite exposure for a
oiven amount of movement of the pneumatic
piston of the timing device. At the same
time the timing piston is relieved of the
shock due to arresting the motion of the
shutter, and its motion being controlied
more by leakage of the air and less by 1its
elastic action, accurate timing of short In-
tervals 1s thereby improved.

To improve further the accuracy of timing
of short intervals, the pneumatic timing
cylinder is arranged so that the movement
of the piston tends to compress the air, and
also the cylinder is made of variable capacity
and is adjusted to have very small capacities
for very short intervals.

The invention also includes an improved
construction of shutter diaphragm and this,
together with the improved motor, setting,
releasing and timing mechanisms which co-

operate to produce these results, are herein-

after more specifically described with refer-
ence to the accompanying drawings In
which— ' -

Figure 1 is a front elevation of the shutter;
Fig. 2 is a back elevation with the cover and
other parts removed to show the method ot
linking the diaphragm leaves; Fig. 3 1s a
section on line 3—3 of Fig. 1, with parts
omitted; Kig. 4 is a section at right angles to
that of Fig. 3 showing the stop and bracket

plates and the driving or motor part of the

apparatus; Fig. 5 is a sectional plan showing
practically all the varlous parts in proper
relation, except the linkage between the
motor part and the diaphragm, this being

shown 1n plan in Fig. 6; Fig. 6* 1s an end

view of the hinge of the controlling gate and
Figs. 7 and 7* other details hereinaiter de-
seribed, Figs. 3, 4, 5, 6, 6*, 7 and 7* being
drawn to an enlarged scale. .
The diaphragm of the shutter consists of a
number of leaves a connected by pivots a' at
one of their ends with the stop plate 6 and
ofually spaced thereon. The front or aper-
ture edges of the leaves are made with a re-
entrant angle so that each leaf constitutes

' two sides to the diaphragm aperture asshown

in Fig. 1. The value of the reéntrant angle,
if equal angles are used, is given by the ex-

'n,; ZX 180° where 7 1s the number

of leaves in the diaphragm. Such a dia-
phragm forms a polygonal aperture having
twice as many sides as there are leaves. A
diaphragm of four leaves might be arranged
to form a regular octagonal aperture for the

pression

position of the leaves which would give what

might be considered the normal aperture; or
it might alternatively be arranged to form a

regular octagon in two positions which may

be equi-distant on either side from the nor-
mal aperture position. -
Fach of the leaves is linked to the two ad-
jacent leaves by means of crossed links a? p1v-
oted one on either side of and equi-distant
from the pivot ¢’ on which it turns, the said

links having their ends connected one with

another to form a closed series so that the
motion imparted to one leaf is communicated
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equally and simultaneously to the others. | two lenses of correspondingly different focal

The leaves are superimposed on each other in
regular order on the flat stop plate b, which
has a central aperture 6’ and 1s arranged to
fit inside the case so as to be rotatable therein
about the common axis of the diaphragm and

stop plate apertures.
The stop plate b has a number of fingers b7

which are slightly bent upwards to give them

a spring action and which are adapted to en-
cage under shoulders or flanges ¢ on the bosses
¢’ of external adjusting dials, so that the
dials may be assembled and held in place by
inserting their bosses through holes i the
case and turning the stop plate so that its fin-
gers engage beneath the flanges.

The diaphragm 1s operated through a se-
ries of pivoted links so arranged that al-
though the extent of the motion of one end
of the series remains constant that of the
other can be wvaried continuously from an
equal amount down to as small an amount as
may be desired. 1t is the latter end of the
series which 1s pivotally connected with one
of the leaves of the diaphragm while the for-
mer is connected with a part of the operating
mechanism which has a constant range of
motion. The motion is communicated from
the operating mechanism or motor to one
arm of a lever d, the other arm of which 1s
connected through a pair of links e ¢ with
one of the leaves a of the diaphragm. The
junction pivot of the links ¢ ¢’ has one end of
another link ¢* pivoted thereon, the other end
being pivoted on the outer end of an arm or
sector plate f. The sector platef 1s pivoted
at £° at its center on and supported from a
bracket ¢’ extending from the bracket or
crown plate g and has a radial slotf” in which
engages a pin f? eccentricaliy mounted on a
disk * which can be rotated on its central
axis from outside the case by means of an
adjustment dial f*. The slot 1s preferably
formed with a narrow extension 7® for the
purpose of providing a spring action on the
pin f? to take up wear of the partsin contact.
On turning the dial f* the eccentric pin f*
travels along the slot in the plate f, which 1s
thus rotated on 1ts axis and therefore alters
the position of the outer or fixed pivot of the
hnk e¢* about which as center the junction
pivot of the three links rotates. Theeflfect of
varying the position of this point 1s to vary
the direction of motion of the junction pivot
of the three links, and thus to vary the ratio
of the motion transmitted through the links
to that of the prime mover, and by this
means the shutter can be set to open and
close to any desired extent within the limits
imposed by the apparatus.

Since one complete turn of the dial f* will
cause the plate f to move through 1ts full
range In both directions the two halves of the
dial may be utilized for two separate scales

of difierent values for use respectively with .

lengths. A further adjustment of the aper-
ture may be provided for by making the stop
plate b rotatable within small limits, so that
by turning it in one direction or the other,
and with 1t the pivots of the diaphragm
leaves, the aperture will be increased or di-
minished, since the point of the leaf to which
the link ¢’ is pivoted 1s relatively a fixed
point.

The operating motor i1s contained 1n a
slotted tube or guideway 7, which passes
through holes in the rim of the case and 1s
preferably held frictionally so as to be ad-
justable longitudinally and rotationally, but
is finally secured 1n a fixed position therein.
Projecting from one end of the tube 1s a push
pin or push piece & by which the mechanism
1s set 1n motion, and which has a rib 2/ ex-
tending through the slot #’ 1in the tube. The
slot at this part 1s widened to allow partial
rotation of the push rib, and the end of the
slot 1s narrowed by an upward slope ol the
lower edge, so that when the push 1s returned
to 1ts normal longitudinal position along the
tube by means of the returning spring A* 1t 1s

constrained also to return to a normal angu-

lar position. This rotation might also be ac-
complished by torsional action of the spring.

W hen the push 1s pressed inwards 1t com-
presses the spring /4* and at the same time the
rib A’ encounters a pin ¢’ projecting through
the slot from one of a pair of pistons 1 k£ work-
ing 1n the tube and which may be termed re-
spectively the motor piece and the setting
plece. 'Lhese pistons are urged away from
each other by means of a compressed spring
i3 to an extent which is limited by a link con-
necting the two. As shown in Iig. 5, this
link 1s constituted by a pair of rods or wires

* k? extending inwardly from the pistons e &

respectively, their inner ends about midway
between said pistons being hook-shaped to
engage one with the other as shown in Fig. 7.
The second piston k has also a pin £" project-
ing through the slot »” and adapted to engage
with a stop [’ on a controlling gate or con-
trolling frame /. When so engaged and the
push /& 1s pressed, the piston ¢ 1s pushed for-
ward and the spring A2 1s further compressed
between the pistons. As soon as the stop !/
1s made to release the pin £/, the piston £ is
driven forward by the compressed spring A2
through a definite distance which is deter-

‘mined as above described, at the same time

compressing against a cap r* on the further
end of the tube another and weaker spring 24,
which serves afterward to return the pistons
to their normal positions. There is a trans-
verse slot &2 1n the piston £ in which engages
a pin d" which projects from the lever d
through an opening in the tube r, and by
which motion is transmitted to the shutter.

The controlling gate [ may be arranged to
slide 1n a suitable guide, but is preferably
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mounted on hinges, the axis of which 1s par-

allel to the tube », and is urged by a spring /*
so that when the push is in the idle or starting
position a projecting wing £ on the gate
bears gently down on the pin’ of the piston
¢ while the stop I’ is in position, just 1n front

~ of the pin &’ of the piston 2. When the push
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is pressed the pin £’ is urged to over ride the
stop I/, the two being suitably shaped for
this object as shown in Fig. 7%, and therefore
to depress the gate. This, however, 1s pre-

vented by the wing ¥ of the gate bearing on

the pin ¢/ until the latter has been moved
along by the push 4 under the wing £ so as to
clearit. The pin &’ then opens the gate and

escapes from the stop, and the piston &

makes its outward movement and opens the
shutter. The wing £ of the gate now en-
cages behind the pin ¢" and obstructs its re-
turn, but the rib A’ of the push pin, having
been depressed by the wing of the gate, 1s no
longer in position to obstruct the pin 4’ and
may be released, when it will be returned by
he spring A* to its normal position. When
the push is azain pressed, the rib 2" which on
the first occasion passed over a spring urged
catch piece, which may be the free end of a
wire spring A%, is now deflected by the wing £
to pass under the catch piece. The rib A" in
passing under the catch piece wedges 1t up
acainst the wing of the controlling gate,
which is therefore raised, thereby freeing the
pin 4/ and allowing the spring A* to return
both pistons together to their normal or
starting position and thus closing the shutter.
The pivots [* on which the controlhing gate
is hinged, are held in V-shaped channels o
srooves in the spring plates /> azainst the sur-
face of flat plates I as shown in Fig. 62, the
ends of the pivots projecting beyond the
ends of the plates. This construction en-
ables the pivots to slide along their bearings
for the purpose of admitting the controlling
cate which is pivoted on the two Inner ends,
and also a second frame m which 1s hinged on
the outer ends of the pivots, and is preferably
balanced about its pivot axis by means of a
sultable counterpoise m’.
One end of a spring m’ is fixed to the frame
m by a set screw m?, by means of which the
set, of the spring may be adjusted, while the
other end which 1s free, extends towards
the piston £ and 1s bent down so as to engage
with and be raised by the pin £’ when 1t 1s
driven forward as above described. The
frame m is thus turned on its hinges and
brings the end of a finger m* on the opposite
side of the hinges downwards on the end of a
piston n’ of a constant leakage pneumatic
cylinder n. When the piston has been de-

pressed by this finger to nearly the end of 1ts
range, an adjustable screw stop m* in the
frame encounters a rearward projection [’ of |
the controlling gate situated on the same
side of the common axis of the two parts and

[

| depresses it, thus raising the wing * of the

gate, the edge of which acts as a stop for the
piston 4, when the shutter is open, and there-
by allowing the pistons to be instantane-
ously returned to their starting position and
thg‘ shutter closed. -

The pneumatic piston n’ is returned to 1ts
starting position by means of a lizht coiled
spring n? conveniently placed inside the pis-
ton which is made hollow to receive it. A
pin »® projecting from the piston is arranged
to move in vertical guides n' attached to the
cylinder n, and is pressed upwards by the
spring n? against a cam surface n’ encircling
the piston. By rotating a dial n’ situated
outside the case and attached to the cylinder
n, the piston is also rotated and the pin 7»°
traverses the cam surface. By this means
the piston can be made to project more or
less from the eylinder and thus its range of
motion varied. The more the piston pro-
jects the earlier does the finger m?® of the
hinged frame come into contact with 1t, and
therefore the longer is the time before the
frame reaches the position at which it actu-
ates the controlling gate.

The capacity of the cylinder may be re-
duced and its action rendered more certain,
especially for the shorter exposures, by in-
closing within the hollow timing piston and
within the spring #? a core piece n’ secured to
the cylinder cap, the arrangement being such
that the air capacity of the cylinder is a mini-
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mum when the device is set for timing the

shortest exposure, and increases forincreased

time of action.
By means of a scale on the dial the pneu-

matic retarding or timing device may be set
to give any required exposure in automatic
working of the shutter. Another cam o hav-
ing a dial o’ projecting outside the case 1s
provided as a stop by which the hinged
frame may be rendered inoperative when

the shutter is to be used for hand or time

exposures.

The cam 0 may conveniently be formed on
the leaky cylinder of a pneumatic cneck, the
piston of which is pressed upwards by a light
spring against the hinged frame m. 'This
arrangement serves both to control the 1m-
pact of the finger m® with the timing piston

and also to return and hold the frame and

the check in a fixed starting position.

The spring m/ on the hinged frame, 1n ad-
dition to performing the function already
described, by its pressure on the pin &’ of the
piston %k prevents the latter from being
brought up at the end of its stroke with a jar
or shock, and thus prevents jumping of the
shutter. The adjusting set screw m* on this
spring may also be used for adjustment in
conjunction with the pneumatic timing pis-

ton. It may, for example, be used to adjust

the time required for the motion of the pis-
ton through its extreme range to some deii-
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nite amount, say one second. Hor an expo-
sure of 1 /50th of a second, the timing piston
might be set m its lowest opel ative pos1t10n
and the adjustment made bV means of the
adjustable screw stop m* in the hinged frame
m. Intermediate exposures would then be
determined by the position of the pneumatic
timing piston, and a timing dial scale con-
structed accordingly.

In addition to the various de]ustments
already set forth, means is also provided for
adjusting the axis of the junction pivot of
the links e, ¢’, €2, to coincide with the axis of
the sector plate f. This 1s done by placing
the fulerum pivot of the lever d on a bar p
having forked ends »" which are clamped
under pillars p* to the crown plate. The
movement permitted by the forked ends of
the bar when uncla,mped enables the junc-
tion pivot of the links ¢, ¢/, €*, to be adjusted
as may be required.

The adjustment of the tube » may be pro-
vided for by means of a dowel plate ¢ adjust-
ably clamped to the case by means of a
screw pillar ¢/, and having dowels ¢* fitting in
recesses in the wall of the tube .

The operation of the various parts of the
mechanism has been fully described in con-
nection with these several parts, but the op-
eration of the apparatus as a whole may be
briefly stated as follows: The apparatus
may be used either for timed exposures or
for so-called mstantaneous exposures. In
the former case the dial o’ i1s turned to the
position in which it renders the hinged frame
m inoperative. On pressing the push 4 once,
the spring between the two pistons, that 1s
between the motor piece and setting piece, 1s
compressed and the pin &’ on the piston k
thus urged to override the stop /[ on the
controlling gate [, which, however, it is
prevented from doing until the pin 4/ has
been moved by the push A clear of the wing
[* on the starting gate, whereupon the piston
 is shot forward thr OUDh a definite distance,
and by means of the hnkaﬂe previously de-
scribed opens the leaves of the diaphragm.
The return of the pistons 1s prevented by
the engagement of the wing of the controlling
gate m rear of the pin o/ “until on rele&smg
the push 4 and pressing it again, the catch
plece A° 1s urged by the rib ' of the push
to lift the ‘wing of the controlling gate,

thus freeing the pistons and enabling them

to be returned to their starting positions
by the spring A% and the leaves of the dia-
phragm close.

When the shutter is to be used for in-
stantaneous or automatic exposures the
dial o’ is turned to free the 111110'ed frame
m and the seconds dial 7° turned to o1ve the
required exposure. Pressing the push £ once
operates as already explained to open the
diaphragm, the parts being then left in such

a position that the shutter remains open. |

opening the shutter, a

008,355

| In this case, however, the forward movement

of the mston ke to open the shutter has
actuated the hinged frame m so that when,
after a time detelmmed by the setting of the
retarding device n, ‘the ad]usta,ble SCrew
stop m* on the frame engages the controlling
ocate and depresses it to raise the wing /3
the pistons 7, k& are thereby fmtoma,tlca,ﬂy
released and the shutter closed.

Having thus described the nature of this
mventmn and the best means I know of
carrying the same into practical effect, 1
claim . — |

1. Apparatus for operating photographic

shutters comprising a driving spring for
o, detent for holding 1t

70
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open, mechanism 0pemtmg to Wltf}.dl’EL“W said

detem and a second spring separate from
the driving spring and set in operation
upon the shutter bemO‘ opened, to actuate
the said mechanism, substantially as de-
scribed.

2. Apparatus for operating photographic
shutters, comprising a driving spring, mech-
anism actuated thereby to open the shutter,
a detent adapted to hold the shutter open,
mechanism operating to withdraw said de-
tent, and a second spring separate from the
drwmg spring operating to actuate said
mechanism, said second spring and detent
being made operative upon the opening of
the shu’fter substantially as described.

3. Apparatus for operating photographic
shutters, compmsmﬂ' a (riving spring, & mo-
tor piece actuated thereby, a settmg plece, a
detent controlling said motor plece and set-
ting piece, means Tor setting the said driving
spring, and means 0pemtmg as soon as the
setting of the driving spring i1s completed to
dlSpla,ee the said detent to release the motor
piece and lock the setting piece, substantially
as described.

4. Apparatus for operating photographic
shutters, comprising a push piece, a guide
way, a settmg piece and a motor plece mov-
able mn said guideway, said setting piece being
adapted to be displaced by the push plece, a
link connecting said setting piece and motor
plece to limit their relative displacement, a
driving spring adapted to be set by the dis-
placement of the setting piece, and means
for locking the setting piece and 161{3@81110 the
motor piece, substa,ntially as described.

5. Apparatus for operating photographic
shutters, comprising a motor piece, a manu-
ally operated setting piece linked to said mo-
tor piece, a duwno* spring interposed be-
tween the said motor and setting pieces,
means preventing the movement of the mo-
tor piece during the setting movement ot the
setting piece, means preventing the return of
the setting and motor pieces, and means con-
trolling the release of the said pieces substan-
tially as deseribed.

6. Apparatus for actuating photographic
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shutters, comprising
motor pilece movable in ouides, a link con-
necting said motor and setting pieces to
limit their relative displacement, a compres-
sion spring between sald motor and setting
pieces, means for advancing the setting piece
to further compress the said spring, a detent
placed to hold the motor piece during said
movement of the setting piece, and means
for returning the setting and motor pieces to
their normal positions, substantially as de-
scribed. -
7. Apparatus for actuating photographic
shutters, comprising a push piece, a setting
iece, a motor piece, and a pivoted control-
ing frame having projections cooOperating
with the said push piece, setting piece and
motor piece, substantially as described.
8. In apparatus of the character herein de-
scribed, a releasing spring set upon cpening
the shutter, a pivoted controlling gate oper-

ating to prevent closure of the shutter, and a

pivoted frame reacted upon by the said
spring to displace said controlling gate, and
release the shutter, substantially as de-
scribed.

9. In apparatus of the character herein de-
scribed, a releasing spring set upon opening
the shutter, a pivoted controlling gate oper-
ating to prevent closure of the shutter, a piv-
oted frame reacted upon by the said spring
to displace the controlling gate and release
the shutter, and an adjustable retarding de-
vice codperating with the said pivoted frame
to vary the interval elapsing between the
opening of the shutter and its release, sub-
stantially as described.

10. In apparatus of the character herein
described, a pneumatic timing device for de-
termining the }l)eriod during which the shut-
ter remains fully open, comprising a leaky
cylinder, a piston movable therein under the
action of the shutter releasing mechanism to
compress the air within the cylinder, means
for reducing the impact of the shutter releas-
ing mechanism with the movable fpiston and
means for varying the capacity of the cyln-
der, substantially as described.

11. In apparatus of the character herein
described, a detent operating to prevent clo-
sure of the shutter, a movable frame operat-
ing to displace said detent, a retarding device
cobperating with said irame, and a pneu-
matic check operating to reduce the 1mpact

of the said movable frame with the said re-

tarding device, substantially as described.
12. In apparatus of the character herein
described, a setting piece, a push piece
adapted to displace the setting piece longl-
tudinally, a detent adapted to prevent the
return of the said setting piece and to dis-
place the said push piece rotationally, and a
spring catch plece codperating with the said
push piece to displace the detent and release
the setting piece, substantially as described.

o g setting piece and a |

13. In apparatus of the character herein

described, a setting piece and a motor piece,

a link connecting said pieces to limit their
distance apart, a spring operating to keep
said pieces at a fixed distance apart, a second
spring set by the movement of the motor
piece and operating to return said motor
piece and setting piece to normal positions,
substantially as described. -

14. In apparatus of the character herein
described, a setting pilece, a push piece

70

75

adapted to displace said setting piece longi-

tudinally, and means operating to deflect
the said push piece out of the return path ot
the setting piece, substantially as described.

15. In apparatus of the character herem
described, a push piece, a guide way con-

80

straining the movement of said push piece,
said guideway being formed to allow partial

rotation of said push piece, and means op-
erating to return said push piece to 1ts start-

85

ing position in the guideway, substantially

as described. _ -
16. In apparatus of the character herein

described, a casing, a guide tube adjustably
secured 1n said casing, and a push piece, a

90

setting piece, a motor piece, and codperating
springs all contained within said guide tube, -

substantially as described. -

17. In apparatus of the character herein
described, a diaphragm comprising a plural-
ity of pivoted leaves, each formed on its inner

edge with a reéntrant angle to contribute

two sides to the diaphragm aperture, and a

closed series of links connecting said leaves

to move them simultaneously, substantially
as described.

18. In apparatus of the character herein
described, motor mechanism, a diaphragm,
a pair of links connecting said diaphragm

with the motor mechanism, and means for

directing the motion of the junction pivot of
said pair of links, substantially as described.

19. In apparatus of the character herein
described, motor mechanism, a diaphragm,
a pair of links connecting said diaphragm
with the motor mechanism, a third link piv-
oted at one end on the said pair of links at

the position of the other end of the third
Jink, substantially as described.

20. In apparatus of the character herein

described, a diaphragm, a motor piece, a pair
of links pivoted together and connecting the
diaphragm with said motor piece, an arm
pivotally mounted in the frame coaxially
with the junction pivot of the said pair of
links when the shutter is closed, a third hnk
having one end pivoted eccentrically on said
arm and its other end pivoted to the pair of
links coaxially with their junction pivot, and

their junction pivot, and means for varying
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means for rocking said arm about its pivot

axis, substantially as described. |
21. In apparatus of the character herein

| described, a retarding device operating to 130
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ary the time during which the shutter re- In testlmony whereof i have signed my
mams fully open, comprising a constant | name to this specification in the presence o}
leakage pneumatic cylinder, a hollow piston | two subscribing witnesses.

Opemtmg to compress the air in the cylinder WILLIAM TAYLOR.
 during the working stroke, and a core piece | Witnesses:
within the said cyhnder adapted to vary the - A. PIERCE;

capacity thereof, substantially as described. H. PeTTY.
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