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To all whom it may- COnCern:

Be it known that I, JAY B. RH ODDS a citi-

~zen of the United States residing at Chlcan‘o
in the county of Cook and State of Illmms |
‘have invented a certain new and useful Tmn-

provement in Steam or other Motive-Fluid

- Actuated Valves, of whmh the followmﬂ* 1s a

IO

20

specification.

My invention relates to steam or othel mo-
tive-fiuid actuated valves for pistons of the |
kind in which the valve is arranged within

the piston-cylinderand adapted and arranged
for controlling supply and exhaust pmts W1th
which the plston is provided.

Myinvention contemplates a steam or other
motive-fluid actuated piston having a valve-
seat and provided with a steam or other mo-
tive-fluid actuated valve device which com-

prises a valve arranged to slide along said

valve-seat and c&pable of being mmntamed

- insuitable working contact theremth regard-

less of the wear of the contacting faces of the
valve and valve-seat and a valve carrier

- which is directly operated upon and moved

23
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by the action of the fluid-pressure, so as to
move and carry the valve along the valve-
seat, the valve with such arranwement being
1ndependen13 of the valve-carrier to the extent

that in case of wear it can take up the same

by moving in a direction perpendicular to its
seat and towmd the axis or longitudinal cen-
tral line of the piston to an extent pPropor-
tional to such wear.
adjusted either mechanically or automatic-
ally, the latter being preferable. This auto-
matie or self adj ustment of the valve in a di-

rection to take up wear is attained by expos-
ing the valve to fluid- -pressure, which serves
to mamtaln the valve in suitable contact with

the valve-seat regardless of wear, and, as a
matter of furthel improvement, the Valve 1S

- thus subjected to fluid-pressure within an an-
- nular pressure- space, whereby the valve will

45 v

be maintained in working contact with the
valve-seat regardless of the posmon of the

| plston

My invention further contemplates 8 Slm-
plified arr angement of piston ports or ducts

serving to :;wmd undesirable extent of travel

of live steam passing through the piston,

thereby decreasing friction and condensatlon_

and pr oducing qmck: action.

The valve may be thus

B

In the acecompanying drawings, Figure 1 18
aside elevation of a steam-operated hydrauhc
pump, the piston- e}hndel and certain ad-
juncts being shown in central longitudinal

-section, whﬂe the piston and valve dewce are
KFig. 2 is an enlarged

shown in elevation.
view of the cylinder, plston and valve dewce,

| showing the samein central longitudinal sec-

tion.
device. -

F]ﬂ* 3isa ‘plan of the plston and valve

Flﬂ‘ 4 18 a like view, but with the
valve devlee In section on line « z in Fig. 5
for the purpose of showing the Va,lve-seat

Fig. 5isa cross-section of the. piston and valve

device on line ¢/ v in Fig. 2. Fig. 6 is a cross-
section of the piston and valve devme taken
online £z in Kig. 2. Fig.7isa perspectwe of
the valve. I‘w* 8is a pelspectlve of the pis-
ton with the Valve device removed. Fig, 9
1S a perspecbwe of the valve- -carrier, Whlch 1S

i comprised in the valve device.
The piston-cylinder A is provided with an

L .

55

6o

-inlet-port1, arranged intermediate of its ends, -

end of the latter.

|

reciprocating spool-shaped piston

sald recessed portmn of or o

and is exhausted by way of a port or duct
formed by the bore of the hollow stem 2 of a

B, arranged
to fit and work within the piston- cylmder

The spool-shaped piston B comprises a, cy-
lindrie body portion provided with annular
end flanges or heads, whereof one may be in-

75

30

tegral with such body portion, the arrange-

ment shown being an end ﬂ&nﬂ*e 3, mtegral

‘with one end of the body of the ]i_)lth]il and
a flange 4, removably screwed upon a thread-

ed end portmn 5 of the piston at the opposite
These flanges are desir-
ably provided with annular pempherally-ar-

ranged grooves 6 for packmmrmﬂ's 7, which

lattel cont&et with the inner cyhndrm wall

-of the piston-cylinder.

The cylindric body of the piston is 1edueed
In diameter or recessed at one side for a por-
tion of its length, thereby leaving it with
short e¢ylindric end portions 8 and 9 arranged
back of its end flanges. The bottom faee of

fset in the pis--

90'. |

95

ton-body is made flat, so as to provide a flat .

valve-seat 10. With sueh arrangement the-

recess or offset in the piston has a couple of

segmental end walls 11 and 12 respectively

arlanﬂ*ed at opposite ends of its flat bottom o

whlch forms the flat valve-seat 10.
The plston 18 promded ‘Wlth a centmlly-"

I0D
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“arranged exhaust port or duct 13, coincident

and connecting with the bore of the piston-
stem 2 and extending for a portion of the
length of the piston, asshown in Ifig. 2, where-
in the back or inner end portion of the duct
13 extends a short distance beyond the mid-
dle of the piston. This centrally-arranged
exhaust-port 13 opens through the flat VELIVG-
seat 10 by way of a couple “of apertures or
subports 13* and 13", arranged at the inner
end portion of the port or duet 13 and posi-
tioned adjacent to but at opposite sides of
the longitudinal middle of the piston. The
piston is also provided with longitudinally-
arranged ports or ducts 14 and 15, respec-
tively extending back from opposite ends of
the piston and opening through the flat valve-
seat 10 at opposite sides of the pair of aper-

tures 13* and 13, as best shown by full and

dotted lines in I‘w‘ , wherein it will be seen
that the ducts 14 and 15 do not pass the cen-
ter or middle point of the piston—that is to
say, they do not pass a point midway of the
ends-of the piston.
employ comparatively short ports or ducts
for alternate supply and exhaust service, and
hence, for example, economize in steam for

driving the piston, since by having such short

ports or ducts the steam employed will have
a. comparatively limited extent of travel
through the piston, and thereby avold fric-
tion and objectionable condensation. The
piston 1s also provided with small ports or
ducts 16 and 17, respectively extending from
opposite ends of the recess or offset therein
to the faces .of its cylindric end portions 3

and 9, by which arrangement the ports 16 ex-
tend between and open through both the face

of the ¢ylindric end portion 8 of the piston
and the end wall 11, which rises from one end
of the flat valve-seat 10, while ports 17 simi-
larly extend between and open through both
the corresponding wall 12 at the opposite end
of the flat valve-seat and the face of the cy-

. lindric end portion 9 of the piston.

The valve C is arranged to slide and recip-
rocate upon the piston between the end flanges

of the latter and is provided with a flat face:

portion 18, Fig. 7, which 1s fitted to slide upon
the flat valve-seat 10 and adapted for govern-
ing the ports of the latter. In order to per-
mit the mechanical or automatic adjustment

of the flat face portion of the valve relatively:

to the flat valve-seat, so as to take up wear, I
provide a reciprocating sliding valve device
comprising a couple of members, whereof the

one member C, which constitutes the valve.

~ proper, isprovided with the flat valve-face

6o

18, while the other member C' serves as a re-
elproeatmﬂ* carrier for the valve C. As a
mmple and efficient construction the member

(C'is. in the nature of a sleeve arranged to

- slide-upon the piston and composed of a part-

cylindric shell or body 19, having annular
end flanges 20and 21. DBysucharrangement

By such arrangement I

adapted to it between the end flanges 20 21
of the valve-carrier C', and when so located
it will bear flatwise upon the flat valve-seat
10, along which it will slide when the valve
device as a whole, comprising the valve Cand
valve-carrier C', is oper ated. The valve C
will preferably be held down upon the seat
by steam or any fluid pressure within an an-
nular pressure-space formed between the end

75

flanges of the valve-carrier, in which case it

ined between a couple of stops or

can be con

shoulders formed by the flanges 20 21, which;,

however, will not interfere W113h the automa‘mc

or self ad justment of the valve in taking up
wear.

In other words, the valve device may
com prise a flanged sleeve or carrier which is
arranged to reciprocate upon the piston and

| which is reciprocated or shifted at suitable
times by the action of fluid-pressure and a

valve which is moved over the ported valve-
seat by such carrier, but which is desirably
free to havealimited movement independent
of its carrier in a direction perpendicular to
the plane of the valve-seat. The valve thus
arranged is subject to fluid-pressure within
an annular pressure-space which 1s formed
between the annular end flanges of the valve-
carrier, which latter works within an annulayr
space- afforded between the flanged ends of
the piston. The valve is therefore subject
to fluid-pressure, which serves to hold it down
upon its seat regardless of wear of the oppos-
ing and contacting faces of the valve and
seat, and hence the valve may be termed an
‘““automatic” or ‘‘self-adjusting” valve. It
is of course essential to prevenf the valve
from accidentally shifting sidewise on the

seat, and to such end it is guided so as-to

avoid such displacement. Asa simple ar-

rangement guide pins or screws D D can be.

inserted through holes in the valve and
screwed intosuitable sockets 19 in the valve-
carrier.
mechanically adjust the valve in case of wear

| on the part of the seat and contacting valve-

face these screws could be adjusted so as to
tighten the valve down upon the seat; but 1

prefer toso arrange and form them thatwhile

their heads will prevent the valve dropping
away from the seat should the piston be turned
so as to bring the seat underneath instead of
above the longitudinal central line of the pis-
ton the valve can in case of wear, asaforesaid,

be still held in contact with the seat by fluid-
pressure, and hence move slightly or as far as

necessary uponthe guide pinsorscrewsin a-di-
rection toward the seat whereon it is to slide.

The valve C is provided with a couple of
ports 22 22, arranged for covering and un-

| covering the ports 14 and 15 of the piston.
It is also provided with a couple of parallel
channels or ports 23 and 24, each of a length

to register with the three ports 14.18° 14 or
the corresponding ports 15 13* 15. Said valve

Of course should it be desirable to

8o
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is also provided with end notches or chan-

the valve C can be in the nature of a plate j nels 25 and 26, which likewise form ports.
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The use of the several ports with which the |

valve is thus provided can best be explained
in describing the general operation of both
the piston and the valve device, as follows:

In Fig. 1 the piston and valve device are
both at the left. Steam entering the cylin-
der through port 1 passes into the annular

sSpace between flange 3 of the piston and
flange 20 of the valve-carrier, thence through
piston
- offset:
in the piston, which at such juncture pro-

ports 16 at one end portion of the

into an end portion of the recess or o

vides a temporary space or chamber hav-

ing for its end walls one end of the valve C
and wall 11 at one end of such recess and |
having forits top and bottom walls a portion

of the flat valve-seat and a portion of the in-
ner side of the flange 20 of the valve-carrier.

- From this temporary space or chamber the

20

30

35

10

steam passes through port 25 at one end of
the valve C, and thereby enters an annular
space formed by a portion of the piston-cyl-
inder between the end flanges 20 and 21 of

the valve-carrier and surrounding the part of
the valve device between such flanges. With |

the parts in the relative positions shown in
said figure the ports 22 22 of the valve are
in register with ports 14 14 of the piston, and
hence the steam will then pass through ports

22 22 Into ports 14 14 and thence to the left-
hand end of the piston, thereby causing the
piston to make a stroke to the right, it being
understood that conversely the stroke from

right to left is attained in like way through
medium of ports 17 17 in the piston, thence
through a temporary space between one end

ofthe valve C and wall at one end of the flat

valve-seat, thence through port 26 in the
valve C, and thence through ports 22 in the
latter and ports 15 in the piston, the valve
device of course having shifted so as to bring

- ports 22 of the valve into register with ports

50

55

60

“independent of the

- 15 of the piston. The exhaust is governed

in an exceedingly simple and effective way.
‘T'hus when the parts are in the relative posi-
tions shown in Iig. 2 ports 22 of the valve are
In register with ports 14 of the piston to per-

mit live steam to pass to the left-hand end of

the piston, while at the same time port 24 of

the valve is in register with ports 15 and 132
of the piston, and hence exhaust-steam can
pass through ports 15 in the piston to port 24
in the valve, thence through subport 13* to

port 13, and thence to and through the bore
0of the piston-stem 2.
haust from the left end of the piston-ecylinder
1s at a proper time similarly effected through
port

On the other hand, ex-

ports 14 in the piston, thence through
25 in the valve, thence through part 18
to

follows: When the piston moves from the
positionshownin Fig. 2 to the right, the valve

device maintains the relative position shown

at the left-hand end of its shift or movement
piston until the end of

~ such stroke on the part of the piston, at which

port 13 in the piston, and thence to and.
through the bore of the hollow piston-stem, as

time the valve device shifts to the i*ighn‘s,'so as

to bring ports 22 of the valve in register with

ports 15 of the piston and also bring port 23
of the valve in register with ports 14 and 13°
of the piston. Atsuch junctureitis of course

desirable to exhaust any steam confined be-

tween an end flange of the valve-carrier and
an end flange of the piston—for example,
lange 20 of the valve-carrier and flange 3 of

the piston when the latter is at the right-hand -
end of the cylinder. Tosecure such exhaust,

I provide the inner wall of the eylinder with
a groove 27, through which steam from such
space between flanges 20 and 3, respectively,

of the valve-carrier and piston can escape

into the cylinder and thence exhaust in the
manner hereinbefore described. For a like

purpose the opposite end of the cylinder is

provided with an internally-arranged groove

existing between flange 21 of the valve-carrier
and flange 4 of the piston can escape into the
cylinder when the piston arrives at the left-
hand end of the cylinder. | |

75

80.

28, through which steam between any space

Qo0

It will be seen that the ports 16 and 17 of

the piston are alternately covered and un-
covered by the valve-carrier, according to the

‘position of the valve device. = Thus in Fig. 1

ports 16 are uncovered, while ports 17 are
covered. The valve is shifted for the pur-

pose of governing the several ports of the
piston at a time when the piston is in position

to permit live steam entering through port 1

Fig. 1 has moved to the right the line of sep-
aration between end flange 21 of the valve-

broughtopposite port 1, and hencesteam from

such port will force its way between such

flanges, and thereby throw the valve device °
as a whole to the left. To. facilitate such
action, the flanges are beveled, as illustrated,

S0 as to provide an annular space when a

inbefore deseribed.

- In Fig. 1 the hollow piston-stem has a lat-

95

ros

carrier and end flange 4 of the piston will be

110

couple of such flanges are together, as here-

115

eral opening 29, through which the exhaust

can passintoachamber30and thence through
~ports 31 into a passage 32, which may either
conduct the exhaust to the open air or to a

body of matter, as may be desired. In said
figure, Eindicates a casing which can contain
& pump mechanism operated by the piston,
and K denotes a bed or base upon which the
piston-cylinder and pump-casing are conven-
iently supported. e

It is understood that while the motive fluid

120

125

for actuating the valve and the piston may

be steam other motive fluid—~for example,
compressed air or gas—can be employed; also,
that the valve-seat could Dbe-transversely
curved and be either concave or convex, the

130

seating-face of the adjustable valve beingin

such case correspondingly formed, and that
i for the broader purpose of my invention I de-

100 .
to force its way between an end flange of the
valve-carrier and a contiguous end flange of -
the piston. For example, when the piston in
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sire to cover all of the foregoing-described |

forms.

From the foregoing it will be seen that the
spool-shaped piston serves to provide within

the piston-cylinder an annular space extend-

~ ing around the body portion of the piston and

10

15

20

30

. 35

4

45

50
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that the valve device which slides along the
body portion of the piston, while having end
flanges which form sliding partitions within
such annular space, is otherwise diametric-
ally contracted to an extent to provide an an-
nular pressure - space between its flanges.
The valve proper will therefore be exposed to
pressure within such annular pressure-space,
and hence should the piston become turned
to any extent about its longitudinal axis or
center line the valve will still be maintained
in working contact with the valve-seat dur-
ing operation by fluid-pressure within such
annular pressure-space. lLikewise by form-
ing the valve-carrier with annular end flanges
the valve device will be operated by fluid-
pressure admitted through the inlet-port 1 ot
the piston-cylinder regardless of any extent
to which the piston may have been turned
about its longitudinal axis; also, the entire

top or outer side of the valve will be subject

to fluid-pressure.

What I claim as my invention is—

1. A steam or other motive-fluid actuated
ported piston reciprocating within a piston-
cylinderand havinga valve-seat; and asteam
or other motive-fluid actuated valve device
comprising a valve-carrier arranged to slide
upon the piston and provided with a valve
which slides upon the valve-seat and which is
adjustableindependently of the valve-carrier
in a direction to take up wear incident to the
sliding contact between the contacting sur-
faces of the valve and valve-seat, substan-
tially as described. |

2. A steam or other motive-fluid actuated

ported piston reciprocating within a piston-

cylinder and having a valve-seat; and a steam
or other motive-fluid actuated reciprocating
valve device comprising a valve-carrier ar-
ranged to slide upon the piston and provided
with a valve which is automatically adjust-
able upon the valve-seat independently of the
valve-carrier and to such end subject to fiuid-
pressure acting tomaintain the valve in work-
ing contact with the valve-seat regardless of
wear, substaniially as described.

3. A steam or other motive-fluid actuated
piston reciprocating within a piston-cylinder
and provided with a couple of annularflanges
and an intervening valve-seat, and having
longitudinally - extending ports or ducts ar-
ranged for supply and exhaust and opening
laterally through the valve-seat; and a steam
or other motive-fluid actuated valve device
comprising a reciprocating valve-carrier pro-
vided with annular flanges and having be-
tween such flanges a valve which controls the
ports of the piston and which is adjustable in-

4, A steam or other motive-fluid actuated
piston reciprocating within a piston-cylinder
and provided with a couple of flanges and an
intervening valve-seat, and having ports or
ducts opening through such valve-seat; and
a reciprocating steam or other motive-fluid
actuated valve device comprising a valve-car-
rier provided with annular flanges and hav-
ing between such flanges a valve which is ad-
justable independently of the valve-carrier
and which is provided with ports arranged to
take flnid-pressure from a fluid-pressure space
between the flanges of the valve-carrier and
deliver the same to the piston-ports, substan-
tially as described.

5. A steam or other motive-fluid actuated
reciprocating piston provided with a pair of
flanges which move along the inner wall of
the piston-cylinder, and an intervening body
portion provided with a recess terminating
short of the flanges and having its bottom
adapted to form a valve-seat; and a recipro-
cating, steam or other motive-fluid actuated
valve device comprising a valve-carrier con-
structed with flanges and fitted to slide upon
the non-recessed part of said body portion of
the piston, and an adjustable valve arranged
between the flanges of the valve-carrier and
fitted to slide upon the valve-seat; the piston
and valve device being ported to permit fluid-
pressure delivered between the end flanges of
the valve-carrier and the flanges of the pis-
ton to pass to a pressure-space between the
flanges of the valve-carrier, substantially as
described. |

6. A steam or other motive-fluid actuated
spool-shaped piston provided with suitable
supply and exhaust ports and having in one

sideof its body portion a recess havingits bot-

tom adapted to form a valve-seat and having
its ends terminating short of the end flanges
of the piston so as to provide the latter with
cylindric portions 8 and 9 back of its said end
flanges, and a steam or other motive-fluid ac-

tuated valve suitably ported and comprising

a sleeve having annular end flanges arranged
to slide upon the ¢ylinder portions 8 and 9 of
the piston and provided with a ported ad-
justable part or member arranged between

70

75

80

Q0

95

100

105

11O

115

its flanges and having a seating side which

slides upon the valve-seat, substantially as
described. | o |
7. A spool-shaped steam or other motive-
fluid actuated piston provided with suitable
supply and exhaust ports and having avalve-
seat formed by the bottom of arecess arranged
to leave cylindric portions 8 and 9 between
the ends of the recess and the end flanges of
the piston; ports extending from such recess
to and through the surface of the cylindrie
portions 8 and 9 of the piston; ports extend-
ing from opposite ends of the piston to and
through the valve-seat; an exhaust-port ex-
tending part way of the length of the piston

120

125

and having its inner end portion opening
dependently of the valve-carrierin adirection | throughsaid valve-seat; and asuitably-ported
to take up wear, substantially as described. | valve arranged to slide upon the piston and
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comprising a sleeve having a body portion 19

- provided with annular end flanges, and an in-

dependent, adjustable part or member fitted
to and arranged to slide upon the valve-seat,
Substantla,lly as described.

8. A steam or other motive- ﬂmd aetuated

- piston having a centrally-arranged exhaust-

10

port 13 extendm g part way of the length there-
of and opening throuc!*h one side of the middle
portion of the p1ston by way of a couple of
branches or subports 13* and 13°, and ports
for alternate supply and exhaust extending
back from opposite ends of the piston and
opening through one side thereof adjacent to
the subports or branches 13* and 13° of the

centrally-arranged exhaust-port; and a steam

or other motwe-ﬂmd actuated valve arranged

- to slide upon the piston and suitably pmted

20

for controlling said ports of the plSTJOI], &ub-
stantially as de%cubed

B LU T T R e T T EL LT LI PRLEPLC PRI

&l

9. The combmatlon with the cylinder hav-
ing an inlet-port 1 intermediate of its ends, of
the spool-shaped piston provided with the lon-

gitudinally-arranged elxha;ust port 13 opening
through one side of the piston at the middle 25
thereof by way of a couple of branches or sub-
ports 13*and 138%, the longitudinally-arranged

ports 15 and 16 extendmn‘ back from opposn;e
ends of the piston and opening through said

side of the piston adjacent to the bla,nches or 3o
subports 13* and 13° of the centrally-ar-

ranged exhaust-port; and a steam or other

motwe—ﬂmd actuated valve arranged to slide

upon the piston and provided with ports 22,

23 and 24, arranged for controlling said port_s 35

of the plston substantlally as described.
- - d AY B. RIIODES
VVlbnesses o |
MARGARET M WAGNER
ARTHUR | I DURAND
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