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To all whom it may concer:

-Be it known that we, Isaac H. VENN and
citizens of the United.

RupoLrH C. SMITH,
States, residing at Yonkers, county of West-
chester, State of New York, have invented
certain newand useful Improvements in Hy-
draulic-Valve Apparatus, fully described and
represented in the following specification
and the accompanying drawings, formmg a
part of the same. -
This invention relates to a valve apparatus
for use in connection with hydraulic eleva-

tors and other similar hydraulic apparatus to

control the movements of the motor-piston.
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The valves which have been heretofore em-
ployed for this purpose have in many in-
stances produced so much noise when in use
as to prove an annoyance to cccupants of
buildings in which they were located, and
this annoyance has been greatest where there
was considerable difference in pressure be-
tween the supply and discharge, and has
been due to the fact that the motor-fluid un-

“der a high pressure has been caused to pass
thmugh contracted channels or ports into

chambers in which the pressure was com-
paratively low.

It is the object of the present 1nve11t1011 to
overcome this objectionable feature; and to
that end the invention consists 1n avalve ap-
paratus constructed and organized in the man-
ner that will now be described in connection
with the aceommpanying drawings,in which—

Kigure 1 is a sectional elevation of an ele-
vator-motor provided with a valve apparatus
constructed according to the present inven-
tion. Ifig. 218 a cross- Sectlon taken on-the
line 2 of Fig. 1. Figs. 3, 4, and 5 illustrate
slight modifi catmnb which will be hereinafter
referred to, IFig. 5 bemg a eross-section upon

the line 5 of I’lﬂ 4

Referring to ‘said drawings, it is to be un-

derstood that A represents a hydraulic cylin- |
der, and B its piston, the two forming the

motor for the elevator. As shown in the

drawings, the cylinder A -is arranged verti-
cally; but this is not material, as 113 may be
arranged horizontally, if preferred.
Commumcdtmﬂ with the upper end of the
motor-cy linder is an induction and circulat-
ing pipe D, the 10We31 end of which commu-

‘same plane with the ports F.

sential.

the ports C F.

| nicates by means of ports F with a valve-

chest E. The supply-pipe G, through which
the water is supplied to the cylinder A, also
communicates with the valve-chest K by 55
means of ports (, which are preferably ar-
ranged in the same plane or substantidlly the
The por ts CF
will preferably be arranged in pairs opposite
each other to counterbalance the pressure 6o
and to destroy by the opposing streams their
energy. This, however, is not absolutely es-
One of the pmt& C may be omitted,
and also one of the ports F may be omltted
The lower end of the valve-chest K is pro- 03
vided with a port I, which communicates
through a short pipe H with the lower end ot
the cylinder A, and which is also capable of
being brought into communication with the
pmts C F and with the discharge-outlet. IX of 70

the valve-chest.
The valve-chest E contains a valve @ of the

.brdiﬂa;ry form for controlling the port 1 to

permit the cireulation and discharge of the
water to and from thelower end of the motor- 73
cylinder, it ‘being understood that the term
“Tower end 718 helem used for convenience

to indicate the end of the motor-cylinder from
‘which the water is finally discharged. The

valve ¢ isprovided with arod g, which passes so
upward in the valve-chest and carries a pis-
ton b, located above the ports CF, and which
serves to balance the valve. I he rod is also
provided with the usual rack /i, which is en-
gaged by a pinion 4, by which through suit- 83
able connections the valyve is oper ated In
addition to the valve ¢, the valve-chest con-
tains a supplemental v alve ¢, Tor controlling
This supplemental valve ¢ 1S
preferably made of annular form or is perfo- go
rated, so as to permit the water to circulate
through it in passing from the ports C K to
the portI. Thevalve ¢ maybe secured either
d1rect1y to the rod g by means of spolkes 3, as
shown in Figs. 4 and 5, or may be secur ed to g5
the piston b and valve o by means of light
ribs 4, as shown in IFigs. 1,2, and 3. Thesup-
plemental valve ¢ 18 80 arranged with rela-
tion to the valve a that as the latter valve is

moved upward or downward to open the port 1oo

I and permitthe water to enter or escape from
the lower end of the cylinder A the former
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valve will-open the ports CE to a correspond-
ing extent, so as to permit the water-to pass
out of the pipe D into the valve-chest at the
same rateitis permitted to passfromthevalve-
chest into the pipe H, or to permit the water
to pass from the supply-pipe G to the valve-
chest and from the valve-chest to the pipe D

and the upper end of the cylinder at the same

rate at which 1t 1s pelmltted to escape from

the lower end of the ecylinder through the_

port L.

The 0pe1 ation of the valve appar atus thus
organized is as follows: Let it be assumed
that the piston Bis at the npward limit of its

‘movement and that the-cylinder beneath it

is filled with water and the valves a ¢ are in

~_ position to cutoff the supply and discharge of
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the eylinder.

water to and from the cylinder. When it is
desired to lower the piston to raise the ele-
vator-car or other load, the valve « will be

‘raised, so as to partly or wholly uncover the

port F, and-thus allow the water to escape
from the lower end of the cylinder.
same time the supplemental valve ¢ will
be correspondingly raised and open the ports
C K to a corresponding extent, and thus per-
mit the water to pass into the upper end of

mission of water abovethe piston 1s made to
conform to the rate of its discharge from be-
low the piston, and as a consequence the

water,instead of being forced outof thelower

end of the cylinder, so as to occasion a hiss-
ing noise in passing through the port I into

the discharge I, flows TJ]llO'llO‘h the port 1

easily endw1thout noise. WVhen it 18 desired

to raise the piston, the valves a ¢ will be moved
downward until the ports CF I are partly or

wholly uncovered. The weight of the load
will then raiSe the piston and cause the water
above it to circulate through the pipe D and
ports ¥ I to the lower end of the cylinder.

The supplemental valve ¢, being made of an-
‘nular form or perforated Vertieally,_will per- |
mit the water to pass through it in passing

from the ports F to port I, and the ports C,

being opened to the same extent that the

ports I are opened, will also put the port I
in-communication with the supply-pipe G

during circulation, so as to permit sufficient.

water to enter the lower end of the cylinder
to compensate for the volume of the piston
rod or rods. During this circulation of the
water the water beneath the piston is sub-
jected to little or no pressure, while the water

above the piston and in the pipe D is sub-

jected to a pressure due to the weight of the
load,and if the load is heavy the pressure of
the water might beso great as to producethe
objectionable noise before referred to were it
not that the difference in pressure between
the upper and lower sides of the piston 1is
oradually reduced by the supplemental valve.
To illustrate: The water in passing from the
pipe D through the ports If is throttled more

- or less, thereby reducing the pressure in the

valve-chest between the valve ¢ and piston |

At the

By this means the rate of ad-

—
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b.-and the-water in passing from. the valve-
chest through.the port 1 is again. throttled,

s0 as to reduee the pressure in the pipe H
During

and the lower end of the cylinder.
this operation the water in passing from the
pipe G through the ports C to the valve-
chest 1is eelreepondmﬂ'ly throttled. When
the valves a ¢ are lowered, so as to fully
open the ports F C, the water in circulating

70
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from the upper to the lower end of the eyhn-. |

der will in the construction shown in Figs. 1,
2, 4, and 5 have to pass through the Velve c,
and as the space within the valve-chest is

80

somewhat contracted by the presence of the -

valve the circulation will be slightly retarded,

mental port or by-pass £, as shown in Fig. 3,
which will allow the water to circulatear 01111(1

the valve ¢, and by making the port k of suf-
ficient size the entire Volume of water may
circulate through the port, and in such case

the cmp];z»lementa,l valve need not be of annu-
lar form or be perforated.

‘and it may therefore in some cases be deeua—- |
ble to provide the valve-chest with a supple-

go.

It has been stated that it 1s plefeleble thet- - | |

| the ports C T should be arranged in the same

plane; but this is not absolutely essential.

They may be arranged on different planes, as
shown in Figs. 4 and 5. In such case the -
valve ¢ will be made in two parts ¢ ¢/, as

shown, one part controlling the ports F and

‘the other part controlling the ports C. 'Wher-

ever the supplemental valve ¢ is referred to

95
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it is therefore to be understood as including

‘the construction in which the valve 1s madein
two parts as well as a construction in whmh

it 1s made In one part.

As shown in Figs. 4 and 5, the -paeeaﬂ‘ee

forming the ports K C, instead of being

105

formed in the walls of the valve- ehest are

formed by branches of the pipes D G, as 1n-

dicated. This in Some cases will be prefem- |

ble.

110

'In some cases it may be pleferable toso ar- -
range the valve o and the supplemental valve
that the ports C F will be closed slightly in

advance of the port I, or, in case where the
supplemental valve 1s made i in two parts, so

that the ports C will be closed slightly in ad-

I115

vance of the ports F and the ports F slwhtl}-

in advance of the port I.
"What we claim 18—

1. The combination, with the main. eyhn-'

der, piston, supply, ¢ ueulatmg, and discharge

pipes, of the valve-chest L, communicating

120

with said pipes, the main valve a, controllmu .

‘the discharge and circulation, and the Sup-_f

plemental valve ¢, moving with the malin valve
and controlling the rate of flow of water into

_1'25

the cylinder to conform to the rate of its dis-
charge, said supplemental valve being per-

fmated to permit the water to flow throutrhj
it to circulate from one end to the other of

the cylinder, and also to afford communica-
tion between the supply- pipe and the dis-

130

charge end of the cylinder during cucula--“ i

tion, eubstentlelly as. deseubed
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2. The combination, with the valve-chest
E, having the ports F I, of the valve a, con-
trolling the port I, the balancing-piston b, and
the perforated supplemental valve ¢, located
between the valve a and piston b and con-

trolling the port F,substantially asdeseribed.

3. The combination, with-the main c¢ylin-

der and the pipes D H, communicating with

the opposite ends of the eylinder, of the sup-
ply-pipe G, the valve-chest E, having the
ports F 1 C,communicating, respectively, with
sald pipes, the valve a, controlling the port I,
the balaneing-piston b, and the supplement&l
valve ¢, located between the valve ¢ and pis-
ton b and constructed and arranged to cover
both the ports C I, and thereby throttle the
water as it enters the v alve-chest through the
port C and as it leaves or enters the valve-
chest through the port F, qubqtan‘tmllv as de-
scribed.

4. The combination, in a hydraulic-valve.

apparatus, of a valve-chest provided with
ports C I, arranged in pairs opposite each

other, and with a port I, said ports commu-

nicating with pipes G D H, a rod carrying
the valve for controlling the port I, a balanc-
ing-piston b, and a perforated valve arranged
to econtrol the pmts C F, substantially as de-
scribed.

5. The cembmatmn with a valve-chest hav-

ing ports C I and & port I, of a valve-rod car-
rying a valve at one end, a balancing-piston
at the other end, and an intermediate valve

‘-c, for controlling the ports O F, with open-

ings to permit the free discharge of the wa-
ter between the piston and the valve at the
end of the rod, substantially as described.
6. Thecombination of the valve-chest hav-
ing ports C F I, a rod carrying a lower valve
a, an upper piston b, and perforated inter-
mediate valves for closing the ports C F, the
lap of the valve for closing the port C being
greater than that for closing the port I, and

the: lap of the latter valve bemg ogreater than |

that of thevalvea,substantially asdesecribed.

7. The combumtwn in a hydr&uhe-valve
a,ppa,ratus of the valve-chest having the in-
let-port C for the supply, the port I, for com-
munication with the top of the motm-cylm—
der, the port I, for communication with the
bott-om‘ of the same and with the discharge
K, a piston-valve for controlling the port 1, a

| caunterbalancmﬂ'-plbtoﬂ b, and a Delfomted

35
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supplemental valve ¢, ar ranged to throttle the

| inlet-port and the outlet-port to the top of the

55

motor, and also to allow the water to circu-

late through the same under plesgure, sub-

stantially as described.
In testimony whereof we have hereunto set

our hands in the presence of two subsecribing
witnesses. |
- ISAAC ILl. VENN.
DU RUDOLPH C. SMITH.
Witnesses: | |

W. H. SWENY,
- JNo. C. HARRIGAN
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