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To all whom it may concern:

Be it known that I, Emin . LuNpsrap,

a subject of Sweden, residing at Wakefield,

in the county of Middlesex and State of
5 Massachusetts, have invented new and use-

ful Improvements in Hydraunlic Valves, of
which the following is a specification.
This invention relates to a hydraulic

valve and has for its object to provide a
10 double valve of the character mentioned,
particularly adapted to control, by a single
operating member, both the admission and
discharge of pressure fluid to and from hy-
draulic presses. )

Another object of the invention is to pre-
vent the waste of pressure fluid by providing
a device having inlet and exhaust valves,
hoth of which may be located in their closed
positions simultaneously but only one of
20 which may be open at a time, it being im-

possible to open the inlet valve if the ex-
haust valve is also open, or to open the ex-
haust valve if the inlet valve 1s open.
Another object of the invention.is to pro-
%5 vide an improved construction for the inlet
and exhaust valves which control the pas-
sage of pressure fluid to and from the de-
vice, each of said valves embodying there-
in primary and secondary members, the
30 former being mounted upon the latter, which
is also free to votate relatively to its seat
and o the primary valve member, thereby
rendering it possible for each valve member
to scal in any position and rendering it im-
35 possible for either of said valve members to
become worn in. any particular location
greater than any other,
The invention consists in the combination
and arrangement of parts set forth in the
40 following specification and particularly
pointed out in the claims thereof.
Referring to the drawings:
IMigure 1 represents a central vertical sec-
tion through a valve embodying my. in-
45 vention.
Fig. 2 is a horizontal section taken on the

Iine 2—2 of {Yig. 1.

Fig. 3 is an enlarged detail horizontal
section through the inlet valve as taken on
56 the line 83 of Fig. 1.
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Fig. 4 is an enlarged detail plan view of a
portion. of the exhaust valve.

Fig. 5 is a detail transverse section taken
on_the line 5—5 of Fig. 1.

Like numerals refer to like parts through-
out the several views of the drawings.

In the drawings, 5 represents a casing in
the interior of which is a pressure chamber
6 with which an inlet passage 7 connects. A
plug 8 has screw-threaded engagement with
the casing 5 at the entrance to the inlet pas-
sage 7 and an inlet pipe 9 is attached to said
plug 8 and connects with the source of sup-
ply of a suitable pressure fluid, as, for ex-
ample, water, steam or compressed air. An-

other pipe 10 constituting an outlet pipe has

screw-threaded engagement with the casing
5 and communicates with the pressure cham-
ber 6 by means of a passage 11.

Pressure fluid from the source of supply

conducted to the passage 7 by the pipe 9 is
admitted to the pressure chamher § through
the medinm of an inlet valve 12 which em-
hodies therein a primary valve member 13
fast to a valve stem 14 and movable in uni-

son therewith and a secondary valve member

15 Joosely mounted upon and surrounding
said valve stem. A primary valve member
13 is normally seated at 16 upon the sec-
ondary valve member 15, while the latter is
normally seated at 17 upon a bushing 18 jo-
cated between the passage 7 and pressure
chamber 6. The valve stem 14 is provided
with a plurality of radially disposed ribs
19, the outer edges of which engage the in-
terior bore of the secondary valve member
15, and said ribs co-operate with said sec-
ondary valve member to form ports 20 which
extend longitudinally of the inlet valve 12
between the valve stem 14 and the secondary
valve member 15. The secondary valve
member 15 is also provided with a plurality
of radially disposed ribs 21, the outer edges
of which engage the interior bore of the
bushing 18, and sald ribg co-operate with
said bushing to form ports 22 which extend
longitudinally of the inlet valve 12 between
the secondary valve member 15 and the bush-
ing 18. The pressure of the fluid within the
passage 7 acting against the upper extremi-
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ties of - the primary and secondary valve
members 15 and 13 respectively, normally
holds both seated, and, therefore, closed,
and prevents the entrance of the pressure
fluid .into the pressure chamber 6.

In order to exhaust fluid from the pres-
sure chamber 6, a plug 23 has screw-thread-
ed engagement with the casing 5, and
mounted within an exhaust passage 231 ex-
tending through said plug 23 is an exhaust
valve 24 which embodies therein a primary
valve member 25 having a valve stem 28
formed integral therewith, and a secondary
valve member 27 loosely mounted upen and
surrounding said valyve stem. The primary

valve member 25 1s normally seated at 28
upon the secondary valve member 27, while

the latter is normally seated at 29 upon a
bushing 80 provided in the plug 23. The
valve stem 926 is provided with a plurality
of radially disposed ribg 81, the cuter edges
of which enguee the interior bore of the
secondary valve member 27 and said vibs
co-operate with said secondary valve mem-
ber to form ports 32 which extend longi-
tudinally of the exhaust valve 24 between
the valve stem 26 and the secondary valve
member 27, The secondary valve member
27 is also provided with radially disposed
ribs 33, the oufer edges of which engage
the interior bore of the bushing 20, and said
ribs co-operate with said bushing to form
ports 34 which extend longitudinally of the
exhaust valve 24 between the secondary
valve member 27 and the bushing 30.

Fast to the lower end portion of the valve
stem 26 is a nut 35, lustrated in detail in
Fig. 4, upon the wpper surface of which
are a plurality of nrojections 56, which ave
adapted to engage the lower extremity of
the secondary valve member 27 when -the
primary valve member 25 is lifted, as will
be hereinafter more fully described, and be-
tiveen said projections 36 are located a 1
rality of ports 37, An exhaust pipe 35 con-
nects with the plug 22 and extends to any
suitable peint wheve it ired to dis-
charge the exhanst pressure fimid.

The inlet valve 12 i3 opened fo admit
pressure fluid infto the pressure chamber 6
and although normelly closed by the pres-
save fluid, it is alse at times positively
closed to prevent leakage therethrough into
said pressure chamber and the exhaust valve
24 1s opened fo discharge said pressure fuid
from said pressure chamber by mechanigm
as. follows: Located within the pressuve
chamber 6 is'a lever 39, one end of which ix
forked ‘at 40 and locsely connected te a
trangversely extending end portion 41 of the
valve stem 14. The forked portion 40 of
the lever 39 ig constructed and arranged
to engage the lower extremity of the sec-
ondary valve member 15 in order that the
latter may be lifted from its seat 17 and.
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the portion 41 of the valve stem 14 at times
during the operation of the device consti-
tutes a pivot for the lever 39. The lever 39
has a pair of downwardly projecting armns
42, the lower extremities of which rest upon
a shouldered portion 43 of the primary
valve member 25, thereby forming a ful-
crum for said lever, and the arms 42 have
oppositely disposed shoulders 44 which en-
gage the under surface of a head 45 formed
at the upper extremity of the primary valve
member 25 and provide a means for lifting

-the Iatter. S

The end portion of the lever 39 opposite
the fork 40 has a rounded extremity 46
which projects into a similarly shaped re-
cess 47 formed In a nut 48, the latter be-
ing mounted upon a screw-threaded portion
49 of a shaft 50, at the upper end of which
is a hand wheel 51. The shaft 50 is mounted
to rotate in a bearing member 52 through
which leakage of the pressure fluid is pre-
vented by a staffing box 53. Projections 54
formed upon the opposite sides of the lever
39 engage a surface 55 of the nut 48 and act
to hold both lever and nut in correct rela-
tion to dach other. A flat surface 56 is pro-
vided upon the lever 39 and at times said
surface is brought into contact with a pro-
jection 57 projecting downwardly from the
mterior of the casing 5 and said projection
forms a fulerum for said lever as will be
hereinafter more fuliy explained.

The general operation of the device is as
followrs: Assuming that the inlet valve 12
and exhaust valve 24 ave closed as illus-
trated in Fig. 1 said inlet valve being held
closed by *the pressure of fluid thereabove
and the exhaust valve 21 held closed by the
Tever 39 and nut 48, when it is desived to ad-
mit the pressure fluld to the pressure cham-
ber 6 from which it may pass through the
pipe 10" to a hydraulic press or other de-
vice avtunted by fluid pressure, the operat-
ing wheel 51 is turned to rotate the shaft
50 in the proper direction to feed the nuf
48 downwardly upon the -serew-threaded
portion 49 of said shaft. This movement
of the nut 48 rocks the lever 39, the arms
42 of said lever constituting a fulerum
therefor, thereby lifting the primary valve
member 13 of the inlet valve 12 and ad-
mitting pressure fluid through the ports 20
extending longitudinally of the valve stem
14 into the préssure chamber 6. If the nut
43 is only lowered a short distance, thé pri-
mary valve member 13 alone is opened but
if, however, the hand wheel 51 is still fur-
ther rotated, the nut 48 is lowered sufficient-
ly to rock the Jever 39 so that the upper
surface of the forked end 40 thereof will
engage the nnder extremity of the secondary
valve member 15 of the inlet valve 12, there-
by Lifting said secondary valve rmember off
of its seat 17, and thereafter also admitting
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pressure fluid to the pressure chamber 6
through the ports 22 of said secondary valve
member. As soon as the pressure fluid en-
ters the pressure chamber 6, said pressure
fluid acts upon the exhaust valve 24 to hold
the members thereof tightly closed and said
exhaust valve will thereaffer be held closed
as long as the pressure is maintained with-
in said pressure chamber. L

When it is desired to exhaust the pres-
sure fluid from the pressure chamber 6 and
its conmections to- the hydraulic press, the
hand wheel 51 is rotated in a reverse diree-
tion and the nut 48 is lifted, thereby rock-
ing the lever 39 and utilizing the arms 42
thereof as a fulermin and again seating the
primary and secondary valve members of
the inlet valve 12 upon their.respective seats.
As soon as the inlet valve 12 is closed, a con-
tinued movement of the nut 48 upwardly
will first 1ift the primary valve member of
the exhaust valve 24, allowing the pressure
fluid within the pressure chamber to pass
outwardly through the ports 32 extending
longitudinally of the valve stem 26, and a
still further movement of said hand wheel
and nut 48 will cause the nut 35 at the lower
end of the valve stem 26 to engage the under
extremity of the secondary valve member 27
and lift the latter from its seat 29, thereby
allowing the pressure fluid to also flow out-
wardly through the ports 34 and said fluid
will pass off through the exhaust pipe 38.
As soon as the pressure is released from the
pressure chamber, the action of the pressure
fluid above the inlet valve will hold the
latter tightly closed. ‘

It is evident that at the end of the day’s
work the pressure of the.fluid above the inlet
valve 12 may be reduced to such an extent
that said fluid will not hold said inlet valve
tightly closed, in which case the fluid may
leak therethrough.. At such. times said inlet
valve may be positively Lield closed by turn-
ing the hand wheel 51 in the proper di-
rection to lift the nut 48 to rock the lever
39 into contact with the projection 57, and
the latter acting as a fulerum for the lever
39, will cause the latter to force the primary
and secondary members of the inlet valve
tightly against their respective seats. At
this time the primary and secondary mem-

bers of the exhaust valve 24 will both be

open. ,

It will be noted that during the operation
of the device while it is possible for the in-
let and exhaust valves both to be located in

‘their closed positions simultaneously, that

it is impossible for both to be opened si-
multaneously .as whenever the inlet valve is
open, the exhaust valve is closed, and in like
manner whenever the exhaust valve is open,.
the inlet valve is closed, the result being a
great saving of the.pressure fluid which .

-2

usually goes to waste in devices of this char-
acter. The fact that the secondary valve
members of each valve are rotatable upon
the primary valve members, prevents exces-
sive wear in any one spot and thereby pro-
longs the life of the various valve membpers.

I claim: \ ; ;

1. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage. communicating therewith, z valve
for said inlet passage, a valve for said ex-
haust passage, a lever located within said
pressure chamber and operatively connect-
ed to both of said valves, and means to
rock said lever and open separately either
of said valves, each of sald valves being
adapted to be clesed by the pressure of fluid
thereon. ‘ R

2. A device of the character described
having, in combination, a casing provided
with .a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, a valve
for said inlet passage, a valve for said ex-
haust passage, a lever located within said
pressure chamber and operatively connect-
ed to both of said valves and means to rock
said lever and open separately and positive-
1y close separately either of said valves, each
of said valves also being adapted to be closed
by the pressure of fluid thereon. ‘

3. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, a valve
for said inlet passage, a valve for said ex-
haust passage, a lever located within said
pressure. chamber and operatively .connect-
ed to both of said valves and means to op-
erate said lever to open separately either of
said valves. :

4. A device of the character described
having, in combination; a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, a valve
for gaid inlet passage, a valve for said ex-
haust passage; a lever located: within said
pressure. chamber and. operatively connect-
ed to both of said valves and means to oper-
ate said lever to open separatively either of
said valves and also positively close sepa-
rately either of said valves. j

5. A device of the. character described
having, in combination; a casing provided
with 2 pressure chamber having an inlet
passage, an_ outlet passage and an - exhanst
passage communicating therewith, a wvalve
for said inlet passage, a valve for said ex-
haust passage, a lever located within said
pressure chamber and operatively connect-
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ed to both of sald valves, a nut engaging
said “lever and means to move said nut to
operate said lever to either open or close
separately either-of said valves.

6. A device of the character described

. ‘having, in combination, a casing provided

10

with ‘a pressure chamber having an inlet
passage, an ‘outlet passage and an exhaust
passage communicating therewith, a valve
for said inlet passage, a valve for said ex-

- haust passage, a lever located within said

pressure chamber and operatively -connect-

ed to both' of said valves, a mut engaging

- said lever, a shaft provided with a screw-
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threaded portion having engagement with
said nut and means to rotate said shaft in

either divection and thereby open or close

separately either of said valves. :

7. A device ‘of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, an inlet
valve embodying therein primary-and sec-

ondary valve members, an exhaust valve,

4 lever located within said pressure cham-
ber and operatively connected to both of
said valves and -means to Tock said lever
and open separately the members of said
inlét valve and’ said exhaust valve.

8. A device of ‘the character described
having, in combination, & casing provided

with a pressure chamber having an inlet

passage, an outlet passage and an exhaust
passage communicating therewith, an inlet
valvé, an exhaust valve embodying therein
primary and secondary valve members, a
lever located within said pressure chamber
and operatively connected to both of said
valves and means to rock said lever and
open separately said inlet valve and the mem-
bers of said exhaust valve.

9. A device of the character described
having, in combination, a casing provided
with ‘a pressure ‘chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, an inlet

“valve embodying therein primary and sec-

ondary valve members, an exhaust valve em-
bodying therein primaryandsecondary valve
members, a lever located within said pres-

'sure chamber and operatively connected to

Both of said valves and means to rock said
léver and open separately the members of
both of said valves. =

10. 'A. device of the character described
having, in combination, a casing provided
with a préssuré chamber having an inlet
passage, an outlet passage and an exhaust

passage communicating therewith, an inlet’

valve embodying therein primary and sec-

“ondary valve members mounted one upon

the other, said secondary valve member be-
ing rotatable relatively to said primary

1,484,286

valve member, an exhaust valve embodying
therein primary and secondary valve mem-
bers mounted one upon the other, said last-
named secondary valve inember being Tota-
table relatively to said last-named primary
valve member, a lever located within said
pressure chamber and operatively connected
to both of said valves and means to rock
said lever and open separately the members
of both of said valves. '

11. A device of the character "described
having, in combination, a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, an inlet
valve embodying therein primary and sec-
ondary valve members, an exhaust valve
embodying therein primary and secondary
valve members, a lever located within said

pressure chamber and operatively connect-

ed to both of sald primary valve merbers
and means to rock said lever to operate
separately either of said primary valve
members. '

12. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an nlet pas-
sage, an outlet passage and an exhaust pas-
sage communicating therewith, an inlet
valve embodying therein primary and
secondary valve members, an exhaust valve
embodying therein primary and secondary
valve members, a lever located within said
pressure chamber and cperatively connected
to both of sald primary valve members,
means to rock said lever to operate sepa-
rately either of said primary valve mem-
bers, said lever also being adapted to con-
tact with the secondary valve member of
said inlet valve and open sald valve member.

13. A device of the character described
having, in coinbination, a casing provided
with a “pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, an inlet
valve embodying therein primary and
secondary valve members, an exhaust valve

~embodying therein primary and secondary

valve members, a lever located within said

pressure chamber and operatively connected

to both of said primary valve members,
means to rock said lever to operate separately
either of said primary valve members, said
lever also being adapted to contact with the
secondary valve member of said inlet valve
and open said valve member and means fast
to the primary valve member of said ex-
haust valve to open the secondary member

‘thereof. ™ , ,
14. A device of the character described

having, in combination, a casing provided
with a pressure chamber therein, an inlet
valve for'said pressure chamber, an exhaust

_valve for said pressure chamber, a lever
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pivotally mounted within said pressure
chamber upon said exhaust valve and oper-
atively connected with said inlet valve and
means to rock said lever to open separately
either of said valves.

15. A device of the character described
having, in combination, a casing provided
with a pressure chamber therein, an inlet
valve for said pressure chamber, an exhaust
valve for said pressure chamber, a. lever
pivotally mounted upon said exhaust valve
and operatively connected with said inlet
valve and means to rock said lever to open
separately either of said valves, said casing
also being provided with a projection located
within said pressure chamber and also con-
stituting a pivot for said lever.

16. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet
passage, an outlet passage and an exhaust
passage communicating therewith, an inlet
valve for said inlet passage, an exhaust
valve for said exhaust passage, a lever
pivotally mounted within said pressure
chamber upon said exhaust valve and oper-
atively connected with said inlet valve, said
connection alsc constituting a pivot for said
lever and means to rock said lever upon
either of said pivots and thereby open sepa-
rately either of said valves.

17. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet pas-
sage, an outlet passage and an exhaust pas-
sage communicating therewith, an inlet
valve for said inlet passage, an exhaust
valve for said exhaust passage, a lever pivot-
ally mounted upon said exhaust valve and
operatively connected with said inlet valve,
said connection also constituting a pivot for
said lever, said casing also being provided
with a projection located within said pres-
sure chamber and also constituting a pivot
for said lever and means to rock said lever

>

upon either of said pivots and thereby oper-
ate either of said valves. ‘ ,

18. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet pas-
sage, an outlet passage and an exhaust pas-
sage communicating therewith, an inlet
valve for said inlet, passage, an exhaust valve
for said exhaust passage, a lever pivotally
mounted upon said exhaust valve and oper-
atively connected with said inlet valve, said
connection also constituting a pivot for said
lever, said casing also being provided with a
projection located within said pressure cham-
ber and constituting a pivot for said lever, a
nut engaging said lever and means to move
sald nut to rock said lever upon either of said
pivots and thereby operate elther of said-
valves.

19. A device of the character described
having, in combination, a casing provided
with a pressure chamber having an inlet pas-
sage, an outlet passage and an exhaust pas-
sage communicating therewith, -an Inlet
valve for said inlet passage, an exhaust
valve for said exhaust passage, a lever pivot-
ally mounted upon said exhaust valve and
operatively connected with said inlet valve,
said connection also constituting a pivot
for said lever, said casing also being pro-
vided with a projection located within said
pressure chamber and constituting a pivot for
said lever, & nut engaging said lever, a shaft
provided with a screw-threaded portion hav-
ing engagement with said nut and means to
rotate said shaft in either direction and
thereby open or close separately either of
said valves.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
nesses.
‘ EMIL O. LUNDBLAD.
Witnesses:

Franxriy E. Low,
Kararyn M. Joxce. S
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