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To wll whom Tt may concer:

Be it known that I, JOEN EDWARD THORN-
TON, a subject of the Queen of Great Britain,
residing at Manchester, in the county ot Lan-
caster, England, (whose postal address is
Worsley Mills, Hulme, Manchester, afore-
said,) have invented certain new and useful
Improvements in Pneumatic Apparatus for
Controlling Duaration of Kxposure in Photo-
graphic Shutters, of which the following is a
specification. o

This invention relates to pneumatic appa-
ratus for controlling the length of exposure
in photographic shutters. Pneumatic appa-
ratus as hitherto constructed for this purpose
has usually consisted of a cylinder and pis-
ton or plunger, the latter being drawn out
before exposure and allowed to return upon
release of the shutter, and the length of time
occupied in its return (which indirectly con-
trols the length of exposure) is determined
by the admission of air to or from the cyl-
inder. The objection to devices of this class
is that it is difficult to get a good and accu-
rate fit between cylinder and piston and suffi-
cient freedom of action, and consequently
there is either considerable leakage of air or
else jamming of the piston in action. This
invention is designed to overcome these ob-
jections and produce a certain and simple
pneumatic time-controller.

It consists, essentially, of a fiexible reser-
voir or its equivalent with sides of bellows
shape, made of rubber or other flexible ma-

‘terial, incased in a suitable frame or cover.

it will be fully described with reference to
the accompanying drawings.

Figurelis a side elevation of shutter with
the invention attached thereto; Fig. 2, a
frontelevation of part of shutter,partly in sec-
tion; Fig. 3, an elevation of pneumatic timing
apparatusdetached fromshutter; Fig. 4,alon-
oitudinal section of Fig. 3; Fig. 5, a sectional
detail of regulating exhaust-tap m,; Kig. 6, a
transverse section of tap m; Iig. 7, a side ele-
vation of modified arrangement of pnenmatic
timing apparatus; Fig. 8, a longitudinal sec-
tion of same, Fig. 7; Kig. 9, a transverse sec-
tion of same on line ¢ x, Fig. 8; Fig. 10, a side
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| or concertina formation.

a plan of same, Fig. 11; Tig. 13, a longitudi-
nal section of another modification.

The invention is applied to a shutter of

any ordinary construction, such as shown,

constructed with a roller ¢ at top, a spring-
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roller b, a winding-up rack ¢, drawn up by a _

cord ¢’ and engaging with pinions c*¢® on the
winding -drums a' a®. The winding-drums

are connected to the top rollers by the cords

a3 o, which wind up upon their axles.
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The pneumatic apparatus comprises an air |

reservoir or receptacle g, formed with flexi-

ble sides /&, of rubber or other suitable air-
tight material, the sides h being of bellows
The air-receptacle
is placed in a metallic or other tube 2, with
an outlet-orifice j at the lower end and an in-
let-orifice & at the upper end, the ends being
attached to plates or blocks of metal or other

suitable material. Theinlet-orifice kisformed
in a tube [, covered by a non-return valve of

elastic or other form, and the outlet-orifice j

is formed in a valve m and is capable of be-

ing adjusted in area by moving the valve.
The outlet-orifice is preferably of the shape
shown in Figs. 4, 5, and 6 in the form of a
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spiral or scroll around the plug of the valve,

and the valve-spindle is fitted with a knob or

wheel 7, with index-numbers near the pe-

riphery.

Above the flexible sides of the air-recepta-'

cles g is placed a strong spring o, which
presses against the end of the air-receptacle
and is inclosed in a tube or frame <. 1t acts
upon a block or slide p, with projections at

side which engage with the catch ¢ on the

shutter. SV |

In operation the spring o is compressed to
operate the apparatus, the flexible sides of
the air-receptacle ¢ being at the same time
expanded and filled with air. When released,

the spring o acts against the pressure of the

air in the flexible air-receptacle g, compress-
ing it and driving it out of the orifice j, the
size of this orifice determining the duration
of time for the movement of the spring.
When the block or slide p reaches the bottom
of its travel, it pushes back the catch é'.

In a modified arrangement the spring o

so elevation of another modification; Fig. 11, a | may be replaced by a second flexible air-re-
longitudinal section of same, Fig. 10; Fig. 12, | ceptacle 7, the air being caused to pass from
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plugged and serewed intc the casing.

L
ol

one receptacle to the other.
alr-receptacles ¢ and r are attached to a cen-
tral block s, with guide-pins at each side
which slide up and down in a slot in the ex-
terior casing.
toset theapparatus. Theairisexpelled from
the receptacle » and enters the receptacle ¢’
through perforations « in a tube {, as shown
in Ifig. 8. A cap is secured upon the outer
case or tube ¢/, forming a echamber in which
is a flat disk valve v, held down by a spring
forming a non-retarn valve. The tube ¢ is
fitted at its upper end with a slit or slot in-
side a sleeve and at its lower end with the
perforations wu, the end of the tube being
The
bloek sslides upon the tube, and the tube can
be rotated by turning the lower part of the
case or tube 7', which is fitted with a spiral
groove w, engaging a pin to cause it to move
longitudinally. In operation the flexible re-
ceptacles ¢’ and r are filled with air or liquid,
preferably air. The block s is raised, foreing
the fluid in the receptacle » into the recepta-
cle ¢’ through the outlet-crifices ' and non-
return valve v. The block s is held in this
position by the stop-catch on the shutter,
and when it is released is drawn down by the
spring o, the fluid being forced from the re-
ceptacle ¢ through the perforations u into
the tube 7 and through the longitudinal slot
or orifice k' at the upper end. The time oc-
cupied by the fall or traverse of the block s
i1s varied by adjusting the slot £ to extend
more or less through the sleeve in which it is
placed.

In anotherarrangement (shown in Figs. 10,
11, and 12) the central block s’, to which the
two flexible air-receptacles ¢*® and " are at-
tached, 1s affixed to the body of the shutter,
and the frame or case ¢* is attached to the ends
of the flexible receptacles g* and 7’ and moves
up and down with them. An orifice k* is
placed in the block s', closed by a non-return
valve on top, and an orifice 7* is controlled
by a tap or valve m.
lar to that shown in Figs. 5 and 6 and IS pro-
vided with an index wheel or knob n’. The

frame or case 7° slides in guides attached to-
the shutter.

The two flexible |

The block sis moved upward

The valve m’ is simi-
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In another modification the variation of ex-
posure may be regulated by a device inde-
pendent of the orifice 7% as shown in Fin' 13.

The casing inclosing the air-receptacle ¢® may
be fitted with an adjustable 3t0p I, arranged

with a serew-thread to adjust its posmon, SO
that it may act on a roller-releasing lever at

any desired time after the apparatus itself is

first released, the casingalwaysfalling agiven
distance in the same time.
The apparatusis held in the position shown

by a stop or cateh on the shutter and when

released is drawn down by the spring o, com-
pressing the receptacle » and forcing the air
out of it through the orifice 7 and valve m into
the receptacle g. The time occupied is va-
ried by tarning the tap or valve m, as previ-
ously descri hed

What I ¢laim as my invention, and desire
to protect by Letters Patent, is—

1. Inatimingdevice for photowmphlc shut-
ters, the combination with a guide-tube 2, a
blocksliding therein,and an operating—spring,
of a flexibie receptacle of bellows formation
for an elastic fluid, provided with an orifice
at one end for the admission of air, a block

provided with an adjustable orifice open to

the air attached to the other end of the bel-
lows, a valve to adjust the passage therein
and an index-wheel attached thereto, sub-
stantially as described.

2. Inatimingdevicefor photographic shut-
ters the combination with a flexible recepta-
cle of bellows formation for an elastic fluid,
a Spring to operate the same, and a taubular
casing in which the bellows slides, of a metal
block provided with an inlet-orifice, attached
to the free end of the bellows, and sliding
with if, a metal block attached to the other

‘end of the bellows and fixed to the casing, a

plug-valve with a seroll-shaped passage there-

in, and an index-wheel attached to the valve

s "ista,ntmllv as desecribed.
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In witness whereof I have hereunto smned |

my name in the presence of two subsenbmw

witnesses.
JOHN EDWARD THORNTON
Witnesses:
J. OWDEN O’BRIEN,
JOSEPH BATES.
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