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SPECIFICATION forming part of Letters Patent No. 773,111, dated October 25, 1904,
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To all whom it may concern:

Be it known that I, WiLrreD ROTHERY
Woop, engineer, a subject of the King of
Great Britain, residing at 31 ‘Walbrook, in the
city of London, England, have invented cer-
tain new and useful Improved Means for Op-
erating the Valves of Steam - Cylinders, of
which the following is a specification.

This invention relates to improved means
for operating the valves which govern the in-

let and exhaust ports of steam-cylinders con-

taining a piston and is mainly intended for
use where it is desired to impart to such pis-
tons an intermittent motion in one or both
directions. ‘ '
According to this invention it is proposed
that the movement of the valve governing the
admission of steam or other pressure should
in turn be governed or controlled by a con-
stant pressure exerted on the valve in one di-
rection and an intermittent pressure acting
on said valve in the other direction. ,
The preferable construction is one in which
the constant pressure in one direction is ex-
erted on the valve through a piston in a cyl-
inder open to the water-pressure from aboiler,
overhead supply, or from a constant-pressure
main, the flow to and fro being governed by
a valve or by the size of the pipe, motion to
the valve as against such head or pressure be-
ing obtained by the admission of fluid-pres-
sure to a piston acting in the opposite direc-
tion on the main valve, the area of which
should be sufficient to enable the pressure
thereon to be greater than that exerted on
the constant-pressure piston, whatever that
may be.
The accompanying drawing in sectional ele-
vation illustrates such preferred construction.
Insaid figure, 1 representsthe steam or fluid
pressure inlet; 2, the exhaust; 8, the main pis-
ton; 4, the main valve, carrying at its outer
end a piston 18 the area of which is sufficient
to enable the pressure thereon to be greater
than that which will be exerted on the outer
face of the piston 14 when pressure is on stch
outer face; 5, the auxiliary valve, here shown
as being operated from the main piston-rod
through the arm 6 and the tappets 7 and 15.
10 represents the cylinder containing pis-

ton 14 and connected by pipe 16 to the water
of the boiler or other source of constant pres-
sure, and 11 a valve in such pipe.

With the construction shown steam enter-
ing through 1 is forcing the piston 8 to the
lett, valve 5 being balanced, the pressure and
exhast passages being indicated by 8, 9, 18,

and 17.  On the opposite side of piston 3 the

connections are open to exhaust, as is also

_the space between the pistons in the auxiliary

valve 5.~ The pressure through 8 is also open
to the outer end of piston 18 through passage
17, and consequently piston 14 is in its ex-
treme right-hand position.. As piston 8 is
reaching the end of its stroke arm 6 will come
in contact with tappet 15 and throw the aux-
iliary valve to its extreme left-hand position,
thus cutting off the supply of pressure to the
outer face of piston 18 and opening same to
exhaust 2. The pressure through 16 will then
force piston 14 to the left, the speed of mo-
tion being regulated by the size of the pipe
16 or position of valve 11, when the main
valve is thus thrown over the steam admis-
sion -and exhaust from the main cylinder is
reversed, as will be readily understood.

It has heretofore been proposed to use a
dash-pot in connection with a main and aux-
iliary steam-valve for the purpose of obtain-
ing a cushioning effect in the main cylinder;
but such an arrangement does not enable an
appreciable intermittent motion or dwell of
the main piston to be obtained, and it is this
result that the present invention is intended
to secure. It has also been proposed to actu-
ate the valves of steam-cylinders by subject-
ing them to a constant steam-pressure in one
direction and an intermittent. pressure and
exhaust in the other direction; but wherever
this is the case the valve has a jumping and
uneven movement, due to the natural elastic-
ity of the fluid and in addition to this givena
constant boiler-pressure, the rapidity of move-
ment of the valve is unalterable, and the speed
of stroke of the main piston cannot be varied.
By substituting a constant liquid-pressure in
one direction and by providing means, as by
the valve 11, whereby the rapidity of flow of
liquid to and from the cylinder 10 can be
regulated as called for by the present inven-
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tion not only is the jumping motion of the
valve obviated and a uniform movement ob-
tained, but it is also possible with a constant
boiler-pressure to immediately vary the ra-
pidity of stroke of the valve, and in practical
tests this has been done within the wide lim-
its of variation of from one stroke every three
minutes to fifteen strokes a minute, thus ren-
dering the apparatus extr emely usefn] in cases
where a sudden demand for increase speed of
stroke is desired.

VVhat is claimed is—

The improved means for operating the
valves of steam-cylinders so as to produce
therein a dwell or period of rest which con-
sists of combining with said valve a piston
subjected to constant liquid-pressure in one
direction, and a second piston submitted to in-
termittent steam pressure and exhaust in the
opposite direction.

9. The improved means for operating the
valves of steam-cylinders so as to produce
therein a dwell or period of rest which con-
sists of combining with said valve a piston
subjected to constant liquid-pressure in one
direction, and a second piston subjected to in-
termittent steam pressure and exhaust in the
opposite direction, a main cylinder and a pis-
ton therein whose motion is in turn governed
by the position of the main valve.

3. The improved means for operating the
valves of steam-cylinders so as to produce
therein a dwell or .period of rest which con-
sists of combining with said valve a piston
subjected to constant liquid-pressure in one
direction, and a second piston subjected to in-
termittent steam pressure and exhaust in the
opposite direction, a main cylinder and a pis-
ton therein whose motion is in turn governed
by the position of the main valve, and an aux-

iliary valve adapted to alternately o pen the
inlet and exhaust to the outer face of the sec-
ond piston.

. The improved means for operating the
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valves of steam-cylinders so as to produce
therein a dwell or period of vest, consisting of
a combination with said valve of a piston sub-
jected to constant liquid-pressure in one di-
rection, and a second piston submitted to in-
termittent steam pressure and exhaust in the
opposite direction, and means for regulating
the rapidity of flow of liquid to and from the
constant-pressure piston.

The improved mecans for operating the
valves of steam-cylinders so as to produce
therein a dwell or period of rest, consisting of
a combination with said valve of a piston sub-
jected to constant liquid-pressure in one di-
rection, and a second piston subjectod to in-
termittent steam pressure and exhaust in the
opposite direction, a main ey linder and a pis-
ton therein whose motion is in turn governed
by the position of the main valve, .m(l means
for regulating the rapidity of flow of liquid to
and from the constant-pressure piston.

The improved means for operating the

1lves of steam-cylinders so as to produce
themm a dwell or period of rest, consisting of
a combination with said valve of a piston sub-
jected to constant liquid-pressure in one di-
rection and a second piston subjected to in-
termittent steam pressure and exhaust in the
opposite dircetion, a main eylinder and a pis-
ton therein whose motion is in turn governed
by the position of the main valve, and an aux-
iliary valve adapted to alternately open the
inlet and exhaust to the outer face of the sec-
ond piston and means for regulating the ra-
pidity of flow of liquid to and from the con-
stant-pressure piston.

In testimony whercof I have hereunto set
my hand in the presence of two subscribing
witnesses.

WILFRED ROTHERY WOOD.

Witnesses:
Arvex Parny Jonus,
A. Knteur Croan.
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