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' controlling the working of that kind of. hy-
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and outlet of water toandfromthe two ends ot
the eylinder simultaneously and to the same
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“descending.

valves and as much of the main cylinder and |
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To all whonv it may conceri: | |

Beit known that I, THOMAS PowNALL FORD,
Jr., at present residing at 33 Old Jewry, 1n
the city of London, England, engineer, have
invented new and useful Improvements in Hy-
draualic Lifts, of which the following isa full,
clear, and exact deseription: '

My invention relatesto improved means of

draulic lift in which the cage is suspended by
a chain or rope passing round an overhead
sheave and is actuated and controlled by a
piston working in a vertical cylinder with a
column of water above and below it; and
the invention has for its objeet to avoid the
hissing noise usually caused by the water In
passing through the valves, particularly
through the outlet-valve, when the piston 18
Attempts have heretofore been
made to obviate this hissing noise at the out-
let-valve, and to a certain extent snceessiully
by automatically checking the discharge from
the cylinder; but this gives rise to objection-
able irregularity of motion of the piston.
This invention relates to means whereby the
defectin question is cured without prejudicing
the operation of the lift; and it consistsinthe
employment of means of controlling the inlet

extent, whereby the hissing noise which usu-

ally occurs at the outlet-valve 18 prevented;

and to the employment,in combination with

valves operated simultaneously and equally,

as above described, of a colamn of water par-
tially counteracting the pressure of the water
entering through the inlet-valve, whereby the
hissing noise 18 prevented from occurring at

that valve. | .

It further relates to the employment, in com-
bination with the inlet-valve, of a perforated
diaphragm and of an automatic check-valve
which is caused by a spring to close against
the pressure of the water from the supply,and
which is only intended to have any appreci-
able effect when the cage is being raised empty
or with a very light load. |

~ Reference is to be had to theaccompanying
drawing, forming part of this specification,
wherein I have represented a vertical sec-
tional elevation of the valve- cylinder and

‘| and D, respectively, these pipes both connect-

pipe-connections as is necessary to explain the
invention. In the drawing the valves are
shown in the closed position. - |

A is part of the main cylinder, and B the
valve-cylinder, connected with the top “and
bottom ends of the main eylinder by pipes C
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ing with the valve-cylinder near the lower 6¢
part thereof. ' g
"R is the inlet-pipe from the source of press-
ure connecting with the valve-cylinder near
the upper part, as shown. . -
F is the inlet-valve, G the circulation-valve,
and H the outlet-valve. In theexampleshown
they are of the ordinary piston type (but they

might be slides) and are all conunected to the

same valve-spindie I, or otherwise connected,
so thatall will be operated simultaneously and
to the same extent by means of the same hand-
gear. | | | |
Above the inlet-valve I'is a second piston,
F’, which serves to equilibrate the pressure
on the upper face of valve F of the water
from the main I when the inlet-valve is closed,
as shown. The circulation-valve G performs
the same function for the outlet-valve H with
regard to the pressure from the lower end of
the main cylinder when the outlet is closed.

K is the automatic valve, fitted to slide on

the valve-rod-I. It is closed by a spring, b,
within a seat, &/, carried at the under side
of the inlet-valve F, a spring, ¥*, being ap-
plied at the other side of the valve K to serve
as a cushion for the valve. There 1s a space
between these two valves F' and K, in which
is placed a perforated diaphragm, f, carried
by the body of the valve If.
J is an inlet-aperture through which the
water from the main E passes, part of the wa-
ter passing throngh the perforations of dia-
phragm f, whereby the flow 1s checked., The
pressure acting against valve K overcomes
the spring and moves the valve K from 1fs seat
when the inlet- valve F is raised above the
port of main L. -

The port of pipe Cis always between the
inlet-valve and the circulation-valve, and by
lowering the valves until the valve G 1s below 1co
the port of pipe D the pipe Cispub into com-
munication with the pipe D through the valve-
cylinder B, for permitting the circulation of
water from the upper to the lower end of the
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- supply-main E is
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supply through the valve T.

IO

main cylinder in the ordinary way when the
cage 18 descending. The disposition of the
valves and their ports is such that when the
put into communication
through the circulation-pipe ¢ with the upper
end of the main cylinder A the outlet D from
thelowerend of the said cylinder will be open to
the exhaust to an extent corresponding to the
‘The pressure of
the eolumn of water contained in the pipe C,
which is nearly equal in height to the main
cylinder, opposes the flow of water entering
through the inlet-valve, and, together with

- the friction of the moving parts of the 111t,
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partially counteracts the pressure from the
main, the automatic auxiliary valve K assist-
ing in the same way when the cage is light,
thus preventing hissing at this valve.

When the cage is heavily loaded, the valves
can be raised until valve K is entirel y above .

. the port of main E, so that the full pressure of

.25

the main is available. When the admission
and exhaust are cut off and the valves are at
the middle of their travel, as represented in
the drawing, all the ports will be closed, and
the piston in the main eylinder A will be held
stattonary.  When communication between
the two ends of the cylinder A is established
through pipes C and D, the admission and ex-
haust will remain closed and water will be
permitted to low from one side of the piston
1n the main eylinder to the other, to allow of
the motion of the piston and the descent of the
cage under the control of the valve G, which
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| governs the circulation of the water, A small

by-pass pipe, L, from the main B is provided,
m order that the water passing from one end
of the main cylinder A to the other may be
supplemented by the quantity necessary to |
compensate for the difference of area at the two 40
sides of the piston, due to the displacement of
the piston-rod. This by-pass puts the Sup-
ply-main I in permanent communication with
Ppipe C. . .

Having now particularly deseribed and as-
certaimed the nature of the said invention and
. in what manner the same is to be performed,
I declare that what I elaim is—

In a valve-gear for hydraulic lifts, consist-
Ing of an equilibrated system of 1nlet, circula-
tion, and exhaust valves connected together,
the inlet and exhaust valves being eqnidistant
from their respective ports, as herein de-
scribed, the.combination, with the inlet-valve,
of a perforated diaphragm and a Spring-
actuated auxiliary valve acting against the
pressure from the main to ¢heecl the inflow
through theinlet-valve when the cage is raised
with a light load, substantially as specified.
~ I'he foregoing specification of my Improve-
ments 1n hydraulie lifts signed by me Decem-
ber, 1886. |

THOMAS POWNALT, TORD, Jx.
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Witnesses:
T. W. KENNARD,
B. . KyigHT, '
| Bolh of 53 Chancery Lane, London, Clerks.
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