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HYDRAULIC VALVE.

Application filed June 27, 1923.

Lo all whom it may concern:

Be it known that I, Emm. O. Lunpsrap,
a subject of the Iling of Sweden, residing
at Medford, in the county of Middlesex and
State of Massachusetts, have invented new
and useful Improvements in Hydraulic
Valves, of which the following is a speci-
fication. : '

This invention relates to a hydraulic valve
and has for its object to provide a triple
valve of the character mentioned, particu-

larly adapted to control by a single operat- -

ing member both the admission and dis-
charge of pressure fluid to -and from hy-
draulic presses.

“Another object of the invention is:to pro-
vide a valve capable of first delivering the
fluid to a hydraulic press under a compara-
tively low pressure and then under a rela-
tively higher pressure, it being impossible
at any time to apply other than the lowest
pressure obtainable first.

Still another object of the invention is to
so arrange the inlet valves that they may be
opened consecutively to admit the fluid of
different pressures, each inlet valve other
than - the main inlet” valve being opened by
another inlet valve located directly in align-
ment therewith.

St1ll another object of the invention is to
prevent the waste of pressure fluid by pro-
viding a device having 4 main inlet valve
and an exhaust valve, both of which may be
Ioeated in their closed positions simultane-

ously but only one of which may be opened

at & fime, it being impossible to open the
main inlet valve if the exhaust valve is also
open, or to open the exhaust
main inlet valve is open.

The invention consists in the combination
and arrangement of parts whereby the above
objects and certain other objects hereinafter
appearing may be attained as set forth in
the following specification and particularly
pointed out 1n the claims thereof.

Referring to the drawings:

Figure 1 represents & central vertical sec-
tion through avalve embodying my inven-
tion: * ‘ Lo

Fig. 2 is a horizontal section taken on the

line 22 of Fig. 1.

Fig. 3 is a vertical section taken on the
line 3—3 of Fig. 1.
HFig. 4 is an enlarged detail horizontal sec-
o =]

valve if the -

Serial Wo. 648,155,

tion through the main inlet valve, as taken
on the line 4—4 of Fig. 1.

Fig. 5 is a detail transverse section taken
on the line 5—5 of Fig. 1.
_IfTg. 6 is an enlarged detail plan view of
the nut forming a part of the high pres-
sure inlet valve.

Ifig. 7 is an enlarged detail plan view of
the nut forming a part of the exhaust valve.

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

In the drawings, 10 represents a casing
in the interior of which is a main pressure
chamber 11 and an auxiliary pressure cham-

“ber 12, said chambers being connected by a

main inlet passage 13 in which is a main in-
let valve 14. The main inlet valve 14 em-
bodies therein -a primary valve member 15
fast to a valve stem 16 and movable in uni-
son therewith, and a secondary valve mem-

‘ber 17 loosely mounted upon and surround-

ing the said valve stem. The primary valve
member 15 is normally seated at 18 upon the
secondary valve member 17, while the latter
is normally seated at 19 upon a bushing 20
located hbetween the auxiliary . pressure
chamber 12 and the main pressure cham-
ber 11. The valve stem 16 is provided with a
plarality of radially disposed vibs 21, the
outer edges of which engage the interior bore
of the secondary valve member 17 and said
ribs co-operate with said secondary valve
member to form ports 22 which extend longi-
tudinally of the main inlet valve 14 between
the valve stem 16 and the secondary valve
member 17. The secondary valve member
17 is also provided with a plurality of
radially disposed ribs 23, the outer edges
of which engage the interior bore of the
bushing 20 and said ribs' co-operate with
said bushing to form ports 24 which extend
longitudinally of the main inlet valve 14
between the secondary valve member 17 and
the bushing 20. The pressure fluid admitted
to the auxiliary pressure chamber 12 as will
be hereinafter more fully described, acts
against the upper extremities of the pri-
mary and secondary valve members 15 and
17 respectively and normally holds both
geated ‘and therefore clesed and normally
prevents the entrance of said pressure fluid
into the main pressure chamber 11.
Pressure fluid after entering the main
pressure chamber 11 passes therefrom
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through an outlet passage 25 and outlet
pipe 26, the latter having screw-threaded
engagement with the casing 10 and extend-
ing from said casing to a hydraulic press
or other device utilizing hydraulic power.
Secured at one end thereof in the casing
10 is a nipple 27 upon the other end of
which a casing 28 of a check valve 29 . 1s
mounted, and-a pipe 30 connects said casing
28 with a suitable source of fluid supplv
from which pressure fiuid under a compara-
tively low pressure is supplied. A check
valve 29 is provided with a low pressure
inlet passage 31 in which a valve member
32 is slidably mounted and normally rests
upon . a seat 33 provided in a bushing 34.
The movable valve member 22 embodies
therein a valve stem 33 which projects into
an opening provided in a screw plug 36 and
the latter limits the extent to which the
valve member 32 may be raised from its seat
3. The low pressure fluid passes from its

 source of supply through the inlet pipe 30,

I
o

check valve 29:and nipple 27 to the auxiliary
pressure chamber 12.

A casing member 37 is secured to the main
asing 10 through the medium of a plurality

~of bolts 38 and extending through said cas-
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ing member 37 is a high pressure inlet

! passage 39 in. which a high pressure inlet

valve 40 is mounted. The inlet valve 40
embodies therein a primary valve member

41 fast to-a valve stem 42 and movable in

unison therewith, and a secondary valve
member 44 loosely mounted upon and sur-

“rounding said valve stem 42. The primary
valve member 41 is normally seated-at 45

upon the secondary valve member 44 while

~the latt'r is normally seated at 46 upon a

bushing located within the casing meuniber 37,
A nut 43 is fast to the lower end portion of
the valve stem 42 and said nut is illustrated

An detail in. Fig. 6, and upon the upper sur-

face: of said nut ave provided a plurality of
projections 431 which are adapted to engage
the. lower extremity of the secondary 11\e
member 44 when the primary valve member
41 is lifted, as will be hereinafter more
tully described and between said projections
481 are located a plurality of ports 432. The
valve stem 42 is provided with a plurality
of radially disposed ribs 47, the outer edges
of which engage the interior bore of the
secondary valve member 44 and said ribs co-
operate with said secondary valve member

-to form ports 48 which extend longitudin-

ally of the valve 40 between the valve:stem
42- and secondary valve member 44. The
s.condary valve member 44 is also-provided
with -a plurality of radially disposed ribs

49, the outer edges of which engage the in-

terior bore of the bushing in Swhich it is
seated, and gaid ribs co- opexate with said
‘bughing to  form ports 50 which extend
101101tudm<11]y of the valve 40 between said

1,488,013

secondary valve member 44 and said bush-

ing. The pressure of fluid above the valve
40 acting against the upper extremities
of the primary and secondary valve members
41 and 44 respectively normally holds both
seated and therefore closed and prevents
the entrance of said pressure fluid into the
auxiliary pressure chamber 12.

[Fast at one end thereof in the casing mem-
ber 37 is a nipple 51 on the other end of
which a casing 52 of a high pressure check
valve 53 is mounted: and said casing is con-
nected by a high pressure inlet pipe 54 to a
suitable source ot fluid supply.” The casing
52 has an inlet passage 55 provided therein

in which a valve member 56 is slidably -

mounted and which, when closed, rests upon
a-seat 57 provided in a bushing 58 mounted
in the casing 52. The movable valve mem-
ber 56 -has a valve stem 59 formed integral

therewith ~which projects. into an opening.

provided in a screw plug 60 and the latter
limits the extent to which the valve member
56 may be lifted from its seat 57. Fluid of
a pressure relatively higher than that-sup-
plied through the low pressure pipe 80 passes

er 56 and passes through the nipple 51 into
the chamber above the high pressure inlet
valve 40 and normally holds said valve in

its closed position until it is opened by

mechanism hereinafter:to be described.

In order to exhaust fluid from the main
pressure chamber 11, a plug 61 has screw-
threaded engagement with the casing 10
and mounted within an exhaust. passage

62 extending through said plug 61 is an

exhaust valve 63 which embodies therein
a. primary valve member 64 having 2
valve stem 65 formed integral therew1th,
and a secondary valve member -66 loosely

~mounted upon.and surrounding said valve

stem. The primary valve member - 64 is
normally seated at 67 upon the secondary
valve member 66, while the latter is nor-

mally seated at 68 -upon a bushing 69 pro-

vided in the plug 61. The valve stem 65
is provided erh a 1)1111‘aLtV of radially
dxsvosed ribs 70, the outer edges of which
engage the interior hore-of" the secondary

valve member 66, and said vibs co- operate
with said .secondary valve member to form
ports 71 svhich ex tend longitudinally of the
exhaust valve 63 between the valve stem 65
and the secondary valve member 66. The
secondary valve member 66 is.also provided
with radially disposed ribs 72, the outér
edges of which engage the interior bore of
the bushing 69 and said 11bs co-oper: ate with
said busmno to form ports 78 which extend
lon«ntudlnally of -the exha uqt valve .63 bo-

tween -the sécondary valve member 66 and
bushing 69.

Fast to the lower end portlon of the vqh e

stem 65 is a nut 74 illustrated in detan in

70
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- through the pipe 54, lifting the valve mem-
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Fig:7 upon the vpper surface of which are
a’ plurality of projections 75 “which are
adapted to engage the lower extremity of
the secondary valve member 66 when the
primary valve member 64 is lifted, as will
be her:mafter more fully described, and be-
tween sald projections 75 are located a plu-
rality of ports 76. - An exhaust pipe 77 con-
nects with a plug 61 and extends to any
suitable point where it is  desired to dis-
charge the exhaust pressure fluid.

The main inlet vaive 14 is opened to admit
pressure fluid into the main pressure cham-

“ber 11 and although normally closed by the

pressure fluid, se1d inlet valve is-also at

‘times positively closed to prevent leakage

therethrough into said main pressure cham-
ber and the exhaust valve 63 is opened to

-discharge said pressure fluid from said main
pressure chamber by mechanism as follows:

Located within tlic main pressure chamber
11 is a lever 78, one end of which is forked
at 79 and loosely: connected to a transverse-

Iy ‘extending end portion 80 of the valve -
stem 16. - The forked portion 79 of the lever

78 is constructed and arranged to engage
the lower extremity of the secondary valve
member 17:in order that the latter may be
fifted from its seat 19 and the portion 80

of the valve stem 16 at times during the

operation of the device constitutes a pivot
for the lever 78. The lever 78 has a pair
of - downwardly projecting arms 81, the
lower extremities of which rest upon a
shouldered portion 82 of the primary valve

‘meniber 64, thereby forming a fulerum for
‘said dever and the arms 81 have oppositely

disposed - shoulders 83 which engage ‘the
unider surface of ‘2 head 84 formed at the
upper extremity of the primary valve mem-
ber 64 and provide a means for lifting the

- latter:

The: -other .end portion of the lever 78
15" also forked at 85 to partially surround
a nut 86 and the furcations of said forked
bortion engage arms 87 which project from
the opposite sides of said nuat. The nut 85

45 -mounted upon & serew-threaded portion

88 of w shaft 89 at the upper end of which

Jis whand wheel 90.  The shaft 89 is mount-
ed to rotate in a bearing. member 91 through

which Teakage  of the pressurve fluid is pre-

“vented by a stuffing box" 92. A’ projection
<93 3s provided upon the lever 78 and, at
_times said projection is brought into contact
with a flat surface 94 provided within the
“interior of the ¢asing 10, and said projection

forms a falerum for said lever as.will be
hereinafter more fully explained.
~The general operation of the device is as

follows —Assuming - that - a - suitable ‘fluid

at about 200 pounds pressure is entering the

~auxiliary. pressure chamber 12 through the
iplet pipe 30 and check valve 29 and that

2

a similar fluid at approximately 2500 pounds
pressure is entering the casing member 387
through the inlet pipe 54 and check valve
53, and also assuming that the main inlet
valve 14 and exhaust valve 63 are closed as
illustrated in Fig. 1, said main inlet valve
being held closed by the pressure of the

fluid in the auxiliary pressure chamber 12

above said main inlet valve and the exhaust
valve 63 being held closed by the lever 78
and nut 86, when it is desived to admit said
pressure fluid to the main pressure chanber
11from which it may pass through the out-
let pipe 26 to a hydraulic press or other de-
vice actuated by fluid pressure, the operat-
ing wheel 90 is turned to rotate the shaft
89 in the proper direction to feed the nut
86 ‘downwardly upon the screw-threaded
portion: 88 of said shaft. This movement
of the nut 86 rocks the lever 78, the arms
81 of said lever constituting a fulerum
therefor, thereby lifting the primary valve
member 15 of the main inlet valve 14 and
admitting the low pressure fluid through the
ports 22 into the main pressure chamber 11.
If the nut 86 is only lowered a short dis-
tance, the primary valve member 15 alone
is opened, but if, however, the hand wheel
90 1s still further rotated, the nui 86 is
lowered sufficiently to rock the lever 78 so
that the upper surface of the forked end
79 thereof will engage the under extremity
of the secondary valve member 17 of the
main inlet valve 14, thereby lifting said
secondary valve member off of its seat 19
and thereafter also admitting pressare fluid
to the main pressure chamber 11 through the
ports 24 of said secondary :valve member.
As soon as the pressure fluid enters the main
pressure chamber 11, said pressure fluid acts
upon the exhaust valve 63 to hold the mem-
bers thereof tightly closed and said exhaust

~valve will thercafter be held closed as long

as the pressure is maintained within said
pressure chamber. :

The low pressure fluid now having been
turned on to its greatest extent, a still further
rotation of the hand wheel 90 in the same
direction will cause the lever 78 to be still
further vocked, thereby lifting the primary
ralve member 15 of the main inlet valve 14
into engagement with the lower extremity
of the valve stem 42 of the primary valve
member 41 of the high pressure inlet valve
40, thereby lifting said valve member and
admitting the high pressure fluid through
the ports 48 into the auxiliary pressure
chamber 12. - The high pressure fluid will
immediately cause the valve member 82 of
the check valve 29 to automatically close but
as both members of the main inlet valve 14
are opened, said high pressure fluid will
immediately pass to the main pressuve
chamber 11 and as the exhaust valve 63
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primary and secondary valve members. of
-the main inlet valve 14 upon their respective

40

A

is-still held closed, it will pass outwardly
through. the outlet. pipe 26 to the hydraulic
press.

When it is desired to exhaust the pressure
fluid - from : the main pressure chamber 11
and its connections to: the hydraulic. press,

the hand wheel 90 is rotated in a veverse di-
‘rection and the nut 86 is lifted, thereby rock-

ing the lever 78 and utilizing the arms 81
thereof as a fulerum and again seating the

seats. As soon as the main-inlet valve 14
is closed, a continued movement of the nut
88 upwardly will fivst lift the primary valve
member 64 of the exhaust valve 63, allowing
the pressure fluid within the main pressure
chamber to pass outwardly through the ports
71 and still further movement of said hand

wheel and nut 86 will cause. the nut T4 at -

the lower end of the valve stem 65 to engage
the under extremity of the secondary valve
member 66 and lift the latter from its seat
68 thereby allowing the pressure fluid to
also flow outwardly through the ports 73
and said fluid will pass off through the ex-

“haust -pipe 77. As:soon as the pressure is.

released - from. the. main pressure chamber,
the action of the high pressure fluid will
close the high pressure inlet valve 40, where-
upon the low pressure fluid will be again ad-
mitted to the auxiliary pressure chamber 12

and said pressure fluid will act to hold the -

main inlet valve 14 tightly closed.

Tt is evident that at the end of a day’s
work; or at other times, the pressure of fluid
above the main inlet valve 14 might be re-

-duced to such an extent that said fluid would

not hold said inlet valve tightly closed, in
which case the fluid might leak therethrough.

At such times.said inlet valve may be posi- -

~tively held closed by turning the hand wheel

45

(=33
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90 .in the proper direction to lift the nut 86
to rock the lever 78 so that the projection
93 will contact with the surface 94 at the top
of the main pressure chamber 11 and said
projection 93 will act as a fulerum for said
lever and will cause the latter to force the

_primary and secondary valve members of the

main inlet valve tightly against. their ve-
spective seats. At this time the primary and
secondary valve members. of the exhaust
ralve 63 will both be open. ,

Tt will be noted that during the operation
of the device while it is possible for the.main

inlet valve 14 and exhaust valve 63 both to
-be located in their closed -positions simul-

taneously, that it is impossible for both to
be opened simultaneously as whenever the

main inlet valve is open, the exhaust valve :

is closed,.and. in. like manner whenever the
exhaust valve is opened, the main inlet valve
is closed, the result being a great saving of
the pressure fluid which usually goes to
waste in hydraulic presses:

_consectitively.

11,488,018

dt .Wﬂl also. be. noted that whenever the
~pressure -fluid .is -turned on through  the

»medium of-the device-of the present: inven-
- tion; that the lowest pressure obtainable will

always be turned on first, and that it is im-
possible to turn ow the higher pressure fluid
until the low pressure fluid has been entirely
turned -on, -and- that both, of :said pressure
-fluids are turned on and shut off through: the
medium-of the same operating member.

I claim: I :

1. A device of the character described

comprising, in combination, a casing provid-

T

ed with a-main- pressure chamber and a -

plurality of aligning inlet passages, one of
which communicates with “said . pressure

_chamber, said pressure chamber also having.

an-outlet passage and an exhaust passage
communicating therewith, valves for said
inlet passages, a valve for said exhaust pas-

sage and means to open separately all of said -

valves.:
-2. A device of the character described com-
prising, in combination, a casing provided

~with a main pressure chamber and a plural-

ity of aligning inlet passages, one of which
communicates -with said pressure chamber,
said pressurve chamber also having an outlet
passage and an exhaust passage communicat-

-ing-therewith, valves for said inlet passages,

a_valve for said exhaust passage and means
to open separately all of said valves, each of
said valyes- being adapted to be closed by
the pressure of fluid thereon. :

-8. A device of -the character -deseribed
comprising, in combination, a casing provid-
ed with.a main: pressure - chamber and a
plurality-of aligning inlet passages, one of
svhich - communicates. -with .-said - pressure

chamber, said pressure chamber also having

anoutlet passage and -an-exhaust passage

communicating therewith, valves for said
inlet passages, a valve for said: exhaust pas- -

sage and means to open said inlet valves

valve. L = :
4. A device of the character deseribed com-
prising, in combination, a casing provided
with a main pressure chamber-and a plural-

ity of aligning inlet passages, one of which -

communicates with- said -pressure. chamber,

-said pressure chamber also having an outlet
“passage and an exhaust-passage communicat-

ing therewith, valves for said inlet passages,
a valve for: said exhaust passage, a lever
operatively connected to said exhaust valve
and one of said inlet valves and means to
-operate.said lever and thereby open sepa-
rately all of said valves.

5. A device of the character described com- :-

prising, in combination, a casing provided

-with a main pressure.chamber and a plural-

ity of aligning inlet passages, one of which
communicates with said pressure chamber,
said pressure chamber also having an outlet

and .also to open said.-exhaust
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passage and an exhaust passage communicat-
ing therewith, valves for said inlet passages,
a valve for said exhaust passage, a lever
operatively connected to said exhaust valve
and one of said inlet valves and means to
operate said lever and thereby open sepa-
ately and positively close separately both
of said valves to which said lever is con-
nected.

6. A device of the character described
comprising, in combination, a casing pro-
vided with a main pressure chamber and a
plurality of aligning inlet passages, one of
which communicates with said pressure
chamber, said pressure chamber also having
an outlet passage and an eshaust passage
communicating therewith, valves for said
inlet passages, a valve for said exhaust pas-
sage, -a lever pivotally mounted upon said
exhaust valve and operatively connected to
one of said inlet valves and means to op-
erate said lever and thereby open separately
all of said valves.

7. A device of the character described
comprising, 'in combination, a casing pro-
vided with a main pressure chamber and a
plurality of aligning inlet passages, one of
which communicates with said pressure
chamber, said pressure chamber also having
an outlet passage and an exhaust passage
communicating - therewith, valves for said
inlet passages, a valve for said exhaust pas-
sage, a lever operatively connected to said
exhaust valve and one-of said inlet valves
and means to operate said lever and thereby
open separately and positively close sepa-
rately both of said valves to - which said lever
is connected, all of said valves also being
adapted to be closed by the pressure of fluid
thereon. -

8. A device of the character described
comprising, in combination, a casing pro-
vided with a main pressure chamber and a
plurality of aligning inlet passages, one of
which. communicates  with sald pressure
chamber, said pressure chamber also having
an outlet passage and an exhaust passage
communicating therewith, valves for said
inlet passages, a valve for said exhaust pas-
sage, a lever located within said pressure
chamber pivotally mounted upon said ex-
haust valve and operatively connected to one
of said inlet valves and means to operate
said Jever and thereby open separately all
of said valves. ’

9. A device of the character described

comprising, in-.combination, a casing pro-

vided with a main pressure chamber and

a plurality of aligning inlet passages, one

of which communicates with said pressure’

chamber, said pressure chamber also having
an outlet passage and an exhaust passage
communicating therewith, valves for said
inlet passages, a valve for said exhaust pas-
sage, a lever located within said pressure

chamber pivotally mounted upon said ex-
haust valve and operatively connected to one
of said. inlet valves and means to operate
said lever and thereby open separately all
of said valves and alsc positively close sepa-
rately both of said valves to which said lever
is connected.

10. A device of the character described
having, in combination, a casing provided
with a main pressure chamber and a plural-
ity of aligning inlet passages for fluids of
different degrees of pressure, one of said pas-
sages communicating " with said pressure
chamber, said pressure chamber also having

‘an outlet passage and an exhaust passage

communicating - therewith, valves for said
inlet passages, a valve for said exhaust pas-
sage and means to close said exhaust valve
and to open said inlet valves to admit said
fluid to said pressure chamber, the pressure
of said fluid within said pressure chamber
being increased consecutively from the
lowest degree upwards.

11, A device of the character described
having, in combination; a casing provided
with a main pressure chamber and a plu-
rality of aligning inlet passages for fluids
of different degrees of pressure, one of said
passages communicating with said pressuve
chamber, said pressure chamber also having
an outlet passage and an exhanst passage
communicating theérewith, valves for said
inlet passages, a valve for said exhaust pas-
sage and means to open said inlet valves con-
secutively to admit said fluid to said pres-
sure chamber, the pressurve of said fluid
within said pressure chamber being thereby
increased from the lowest degree upward.

-12. A device of the character described
comprising, in combination, a ecasing pro-
vided with a main pressure chamber having
a main inlet passage, an outlet passage and
an exhaust passage communicating there-
with, said casing also being provided with
an auxiliary pressure chamber communicat-
ing through said main inlet passage with
said main pressure chamber and having a
low pressure inlet passage and.a high pres-
sure inlet passage communicating therewith,
a valve for said main inlet passage, a valve
for said exhaust passage, a valve for said
high pressure inlet passage and means fto
open separately all of said valves.

13. A device of the character deseribed
comprising, in combination, a casing pro-
vided with a main pressure chamber having
a main inlet passage, an outlet passage and
an oxhaust passage communicating there-
with, said casing also being provided with
axi auxiliary pressute chamber communicat-
ing through said main inlet passage with:
said main pressure chamber and having a
low pressure inlet passage and a high pres-
sure inlet passage communicating therewith,
a valve for said main inlet passage, a valve

5]
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for said exhaust passage, a valve for said
high pressure inlet passage and means to
open separately all of said valves, each of

said valves being adapted to be closed by

the pressure of fluid thereon. . :

14.-A device of the character described
comprising, in combination, a casing: pro-
vided with a main pressuré chamber having
a main inlet passage, an outlet passage and
an exhaust passage communicating there-
with, said casing also being provided with
an auxiliary pressure chamber communicat-
ing through said main inlet passage with
said main pressure chamber and having a low
préssure inlet passage and a high pressure

inlet passage communicating therewith, a’
valvé for said madin inlet passage, a valve

forsaid exhaust passage, a valve for said

_ high pressure inlet passage, a lever mounted

20
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upon said exhaust valve and operatively con-

nected to said main inlet valve and means
‘to rock said lever and thereby open sepa-
rately all of said valves.

15. A device of the character described
comprising, in combination, a’casing pro-
vided with a main pressure chamber having
a main inlet passage, an outlet passage and
an- exhaust  pdssage: colmmunicating there-

with, said'casing- also being provided with’
an auxiliary pressuve chamber conimnunicat- -

ing- through said main inlet passage' with
sald main pressure. chamber and having a
low ‘préssureinlét passage and a high pres-

sure inlet passage communicating. there-

with,-a valve for said main inlet passage, a

valve for said exhaust passage, a valve for

said high pressure inlet passage; a‘lever lo-

cated within said main pressare: chamber.

and pivotally connected to said: exhaust

valve and also operatively connected to said:

main inlet valve and means to rock said

lever and therehy open separately all of said’

valves.

16. A device of the. character described

comprising, in combination, & casing. pro-

vided with a main pressure chamber having:
a main inlet pasgsage, an outlet passage and.

an exhaust passage communicating. there-

with, said: casing also being provided with -

an auxiliary pressure chamber communicat-
ing’ through said main inlet passage with
said-main pressure chamber and having a

low pressure inlet' passage and a high pres--
sure- Inlet passage. communicating. there-

with, a:valve for said main inlet. passage,
a valve for said:exhaust passage, a valve
for said high pressure inlet passage, a lever
located within said:main pressure chamber

and’ pivotally” connected: to- said exhaust

valve and also operatively connected to said
maih inlet valve' and- means-to* rock: said
lever and thereby open- separately all of

said valves, and also closeboth of said valves-

to which said lever-ig connected.

1,488,013

17 A device of the character deséribed

comprising, in- combination; a casing- pro-
vided with a main- pressure chamber hav-
ing-a main inlet’ passage, an outlet passage

and - an ' exhaust - passage communicating.’

therewith, said casing also being: provided
with an auxiliary pressure chamber commu-

nicating through said main inlet passage’
with said maln pressure chamber and hav-

ing-a low pressare-inlet passage and a high
pressure inlet passage communicating there-
with, a valve for said main inlet' passage,

a valve for sdid exhaust passage, a-valye for:

said high pressure inlet passage, a lever-lo-

cated - within “said main - pressure- chamber

and pivotally attached 'to both said -exhaust

valve and said main’inlet valve and means

to’rock ‘said leéver and ' thereby: open sepa-

rately all of said valves and positively -

close separately said main inlet valve and
said exhaust valve. .

18. A device” of the- character described
comprising, in combination, a' casing pro-
vided with a'main pressiure chamber-having
a-main~inlet’ passagé, an outlet passage and
an exhaust passgge communicating: there-
with, said casing also being provided with
an’ auxiliary pressuré chamber communicat-

ing- through said main inlet passage with -

sald’ main pressure- chamber and having a
low pressure inlet passage and a high pres-

sure  inlet passage communicating  there--
with; a valve for said main inlet passage, a-

valve. for said exhaust passage; a valve for
said- high pressure inlet passage; a: lever

located within said main pressure chamber

and pivotally attached to-both said:exhaust

valve: and- said® main-inlet valve and means:
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to rock said-lever and'thereby opén-sepa- -

rately all of said valves and positively

clese separately said main' inlet’ valve and

said exhaust valve; all of: said valves- also

being:adapted’ to be closed by.the pressure.

of fluid thereon. :

19:- A device of the: character described
comprising, in- combination,-a: casing. pro-
vided with a-main pressure chamber having
a’ main-inlet passage; an-outlet passage and
an” exhaust passage communicating there-
with, said casing also being provided with
an atxiliary: pressure -chamber’ communicat-
ing through said main inlet’ passage with
said’ main pressure chamber and having an
inlet: passage- for- a low pressure fluid and

an inlet passage for a high pressure fluid:-

communicating therewith, a valve for said
main inlet passage; a valve for said ex-
haust” passage, a: valve for:said high prés
sure inlet passage, a’check-valve for-said

low pressure fluid, a-check: valve for said:
high pressure fluid; a-lever mounted upon-

said.. exhaust- valve and operatively. con-

nected: to: said: main-inlet- valve- and- means:
to rock. said lever: and: thereby open:sep-
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arately said exhaust valve. and said inlet
-alves and positively close separately said
main inlet valve and said exhaust valve.

20. A device of the character described
comprising, in combination, a casing pro-
vided with a main pressure chamber hav-
ing a main inlet passage, an outlet pas-
sage and an exhaust passage communicat-
ing therewith, said casing also being pro-
vided with an auxiliary pressure chamber
communicating through said main inlet pas-
sage with said main pressure chamber and
having a low pressure inlet passage and a
high pressure inlet passage communicating
therewith, a valve for said main inlet pas-
sage, a valve for said exhaust passage, a
valve for said high pressure inlet passage,
a_lever located within said main pressure
chamber and pivotally attached to ‘both
said exhaust valve and said main inlet valve
and means to rock said lever and thereby
open separately all of said valves and posi-
tively close separately said main inlet valve
and said exhaust valve, said lever also be-
ing provided with a projection thereon
adapted to constitute a fulerum for said
lever.

21. A device of the character described
comprising, in combination, a casing pro-
vided with a main pressure chamber having
a main inlet passage, an outlet passage and
an exhaust passage communicating there-
with, said casing also being provided with
an auxiliary pressure chamber communicat-
ing through said main inlet passage with
sald main’ pressure chamber and having a
low pressure inlet passage and a high pres-
sure inlet passage communicating therewith,
a valve for said main inlet passage, a valve
for said exhaust passage, a valve for said
high pressure inlet passage, a lever located
within said main pressure chamber anc
cperatively connected to said exhaust valve
and said main inlet valve and means to
operate said lever to open and close said
exhaust valve and said main inlet valve,
said main inlet valve being adapted to en-
gage said high pressure inlet valve and
thereby open the latter.

22. A device of the character. described
comprising, in combination, a casing pro-
vided with a main pressure chamber hav-
Ing 2 main inlet passage, an outlet pas-
sage and an exhaust passage communica-

013

ing therewith, said casing also being pro-
vided with an auxiliary pressure chamber
communicating through said main inlet pas-
sage with said main pressure chamber and
having a low pressure inlet passage and a
high pressure inlet passage communicating
therewith, a valve for said main inlet pas-
sage, a valve for said exhaust passage, a
valve for said high pressure inlet passage
embodying therein primary and secondary
valve members, a lever located within said
main pressure chamber and operatively con-
nected to said exhaust valve and said main
inlet valve and means to operate said lever
to open and close said exhaust valve and
said main inlet valve, said main inlet valve
being adapted to engage said high pressure
mlet valve and thereby open separately
the members of the latter.

28. A device of the character described
comprising, in combination, a casing pro-
vided with a main pressure chamber having
a main inlet passage, an outlet passage and
an exhaust passage communicating there-
with, said casing also being provided with
an auxiliary pressure chamber communicat-
ing through said main inlet passage with
sald main pressure chamber and having a
low pressure inlet passage and a high pres-
sure inlet passage communicating there-
with, a valve for said main inlet passage
embodying therein primary and secondary
valve members, a valve for said exhaust
passage, a valve for said high pressure in-
let passage embodying therein primary and
secondary valve members, a lever located
within said main pressure chamber and
operatively connected to said exhaust valve
and said main inlet valve and means to
operate said lever to open and close said
exhaust valve and said main inlet valve,
the primary valve member of said main in-
let valve being adapted to engage the pri-
mary valve member of said high pressure
inlet valve and thereby open separately the
members of the latter.

In testimony whereof I have hercunto set
my hand in presence of two subscribing
witnesses.

EMIL O. LUNDBLAD.

Witnesses:
Franrun E. Low,
Hazern F. Batss.
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