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To all whom it may concern:

Be it known that I, Pavy R. Rormz, a
citizen of the United States, and a resident
of Chicago, in the county of Cook and
State of 1llinois, have invented a new and
useful Improvement.in Hollow-Stem Suc-
tion Valves, of which the foilowing is a
full, clear, and exact description.

My invention relates to improvements in
hollow stem suction valves, and it consists
in the combinations, constructions, and ar-
rangements herein-described and claimed:

An object of my invention is to provide
a novel form of valve that is designed pas-

ticularly for use in the inlet of apparatus

for compressing elastic fluids, such as air,
oxXygen, nitrogen, ammonia, or other gases
to a pressure up to 3000 lbs.

A further object of my invention is to
provide a device of the type described hav-
ing a hollow stem formed integral with a
tubular valve provided with openings in its
side walls, wherefore a comparatively great
volume of the elastic fluid is permitted to
pass through the valve casing when the
valve is open. ‘

A further object of my invention is to
provide a device of the type described that
1s constructed to remain closed when the
elastic luid is being compressed and conse-
quently permits no return of the gas through
the inlet port. \ ‘

A further object of my invention is to

provide a device of the type described that’

1s relatively simple in construction and
operation, not likely to get out of order eas-
ily, and thoroughly practical commercially.

A further object.of my invention is to
provide a device of the type described that
is gelf cleaning, y \

A further object of my invention is to
provide a device of the type described pro-
vided with a valve having a relatively large
surface contacting with a valve seat there-
in, wherefore the life of the device is pro-
longed beyond that of other valves used in
like operations: ,

Other objects and advantages will appear

in the following specification, and the novel”

features of the invention will be particularly
pointed out in'the appended claims.

My invention is illustrated in the accom-
panying drawings, forming part of this ap-
plication, in which
. Figure 1 is a sectional view, partly in

Serial No. 443,160,

elevation, showiﬂg the use and application
of the device, o o
Figure 2 is a vertical section through the

device, :
Figure 3 is a side elevation of the device,

60

a portion of the casing being broken away

and being shown in section,

In carrying out my invention, I make

use-of a cylinder 1 having a central bore 2
in which a piston 8'is arranged for recipro-
cation. The cylinder 1 in the drawings is
positioned vertically. A head 4 is fitted on
the upper end of the cylinder 1 and is form-
ed with an inlet port 5 and an outlet port 6.

‘The inlet port 5 is enlarged to provide a

cavity 7 communicating with a passage 8
through which the elastic fluid passes to the

cylinder. The outlet port 6 is enlarged to

provide a cavity 9 communicating with the

‘passage 10 through which the gases ex-

hausted from the cylinder are forced. An
outlet valve 13 that may be of any suitc

able construction is inserted through an

opening 11 into the cavity 9 and is opera-

~tively positioned in the outlet port 6. A

plug 12 is then placed in the threaded open-

‘ing. 11. A threaded opening 14 having &

plug 15 provided therefor permits the in-
stallation of an inlet valve in the inlet port 5.

The parts described so far are ordinary
in construction and form no part of my
invention, except insofar as they cooperate
with the parts about to be described. The

inlet valve comprises a cylindrical casing

16 having a threaded reduced portion 17
adapted for engagement with the wall of
the port 5 which is threaded for the re-
ception thereof. The casing 16 is formed
with a central bore 18 of relatively large

- diameter. The bore 18 is enlarged at 19 and

beveled at 20, as shown. A tubular valve
24 1s slidable in the bore 18 and is formed
integrally with a hollow stem 21 that has a
diameter slightly less than that of the tubu-
lar valve, thereby defining a shoulder 25.
The stem 21 has its outer wall tapered ad-
jacent the upper end thereof at 92, and is

formed with an outwardly extending an-

nular flange 23 at its upper edge.

The flange 23 is provided with an annu-
lar groove 23" in its under surface for a pur-
pose which will be hereinafter set forth.
A collar 26 that, for convenience in ad-

Justing the same, is split transversely into
half portions is formed with a laterally
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extending flange 27 at its lower end, and this
laterally: e).tenchnrr flange rests upon the
shoulder 25, whérefore the inuer wall of
the collar 26 slidably engages the wall of a

relatively wide annular channel 29 .in the:

outer wall of the hollow stem 21. The ex-

tent of movement of the latter-is deterniined

by the distance between the upper wall of

the channel 29 and the upper end wall of the-

collar 26, since further movement down-
wardly by ‘the valve stem'is prevented when

the upper end wall of the channel 29 con-

tacts With' the upper end wall of the collar.

The tubular valve 24 has an integral valve
disk 30 that forms ‘a closure for The lower
end thereof, and has 1ts otiter wall beveled
at 31 to snugly fit the beveled portion 20
of the bore of the casing.
24 is also prov1ded with plurahty ot open-
ings 82 through its side walls adjacent the
lower end thereot.

I* rom ‘the foregoing doscuptlon of the
various parts of e devme ‘the operation
thereot may be readily understood. When
the piston 3 is moved downwardly in the
cyhnder 1, a suction is created in the upper
portion’ thereof and the pressule of  the
elastic fluid ags unst the valve disk 30" moves

- the tubular valve 24 downwardly until the

30

35

60"
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tubular valve

portion’ thereof provided with the openings

32 projects beyond the casmo 16 within the
bore of the cylinder, Since the tubular
valve 924 has a reldtively large diameter,

considering the diameter of the inlet port

5, 4 relatn ely great volume of the elastié

fluid i permitted to pass very mpldly into

thé cylinder 1 when' the valve is open.

Wheén the piston 3 is moved -upwardly to’
.compie55 the elastic fluid in the cylinder,

the pressure of the latter in the passage 8
is overcome, and the tubular valve 24 is
moved 1nst<mt1y into cloging position, both

on aceount of the thrist of a spring 28 that
s chsposec on the hollow stem between the,

flange 23 and the washer 26, and on account

of the pressure of the compressed fiuid.

within the . cylinder against the surface of
the valve disk 30. When the tubular valve
94 is ‘moved upwardly against its seat, the

surface of the valve disk 30 wﬂl be substan- '

tnlly flushwith. the inner wall of the head-

er 4, wherefore the piston 3 may be moved

to- the full length of its upward stroke.
Tt will thus be observed that the movable
24 has a relatively large sur-
face bearing against its casing, and_there-
fore no prprecmble wear results from the
continted operation of the device. The de-
vice provides effective means for the purpose

‘mtended and can be produced in large quan-

tities with but few manuf&cturmo oper-
ations being required, and therefore at a
relatwely low cost.

it is to be noted that the spnncr 98 °is
slightly tapered toward the upper end

The tubular valve

spiral” grooves 83,

“rality
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thereof and that the same -is mounted ofl
the mlvc stem Dbetween the Llanrre 93 and
the flange 27. The uppei énd of the spring
is ceate(l within the groove 23", and the
lower ‘portion:of the.spring loosely fits ‘the
collar 26, being thus spaced from the wall
of the umuh r-channel 29. On account of
the tapered form of the spr ng and on
account of the enoa%ment of the same at
its upper end with  the groove 237, 1t is

positively maintained in opemhve posfmon,‘

wnhout interfering with the slidable move-
ment “of
seribed.

"The device is “self- cleanlno smce ‘the outer
wall of the tubulfu" Valve 24 ig’ o'*ov1ded

with a plurahtv ot splmlly directed par
“its outer wall bétween

allel grooves 53 in_
the openings 32 and the upper. end’ thereoi
These openings ar¢ in constant rwlstratlon
with an annulm

nula¥ groove 34 throtigh the casing 16, The
elastic fluid from the passaoe 8 passes. into
the annulcu' groove’ 34 and mto the parallel

foreign mdttel lodomcr bétween the valve

anid its casing will e blown therefrom by
the rush of the pressure fliird throuofh such:

grooves when the valve is opened
T claim:”
A device
compnsmo a’ valye casing having a. plu-
of radially extenchno ~ openings

’ho Valvo st(,m as herembefom de—'

76

80’

‘o5
groove 34 in the inner
wall of the caging 16 and a plumhty of
passages 30 extend radmlly hfom thé an-

‘90

and consequently any -

95

of Lhe character descmbed'

100

through the side wall. thereof_ a tubular”
valve shdab]y (hsposed in said - casing, a

rahtv of openings in its, side’ ‘wall ‘and

spring for normally elévating said valye.in -
said casing to close the radial opemncrs in

said casing. “and to close the mouth of said
casmn s‘ud valve belnfr formed Wlth a plu—‘

105

adapted to permit the - pass‘we of a fliid

therethrough when said valve

is* forced |
downwrudly against the acfion of said

spring and the mouth of said casing openéd.

2. A device ot the chm'acter descubed
comprising a valve casing Sud casing being
formed witha bore e\tendmd 11101tud1—
nally thersthrough and havmo its . inner
wall beveled at the inner edve ‘thereof, a

tubular valve sthqbly mounted i said bore"

and arranged for movement beyond | the in-
ner end of said casmo ‘the ‘Inneér end of the

valve being closed. “and ‘adapted to seaf
aoamst the inner énd of said casing, and -

115

196

means for- Vlelchb]y maintaining said valve

in an elev
casing havmrr - plurality : of
through the side wails thereof furanged to
be closed by sa aid valve when in an elévated

position and 0. bé opened when said valve .

is forced downwardly, said Valve having
for conducting a flaid from. sawl
openings in said casing out of the inner

ated 1Jos1t10n in said casmo ﬂld ‘
openmos‘

130
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end of said casing when said valve is forced
downwardly.

3. A device of the character described
comprising a valve casing, said casing be-
ing formed with a bore extending longi-
tudinally therethrough and having its in-
ner wall beveled at the inner edge thereof,
a tubular valve slidably mounted in said
bore and arranged for movement beyond
the inner end of said casing, the inner end
of the valve being closed and adapted to
seat against the inner end of said casing,
and means for yieldably maintaining said

S

valve in an elevated position in said casing,
said casing having a plurality of openings
through the side walls thereof arranged to
be closed by said valve when in an elevated
position and to be opened when said valve
is forced downwardly, said valve having
grooves on the outer surface thereof adapt-
ed to convey a fluid from the said openings
In said casing downwardly and out of the
inner end of said casing when said valve
is forced downwardly.

PAUL R. ROTHE.
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