(No Modél.-) . o \ 9 Sheets—Sheet 1.
-~ B. F. WILSON. '
PISTON VALVE.

No. 592,644, - Patented Oct. 26, 189_7,
_Ftg.2. 1 _7%g. £
2 JN ¢ N G
| 'INL il o.
l : “ I | 1111 Oz'
i i ! I
I 1 Z 1Tl } %
| | 4 ] 4“‘?’ I
g Zal | I o/
. / | | a®
[ = G’
7 '1 q | |
n! n{ l 5/
L
.y =
It 74 ¢
CT
777 ] e
=

i

PPl eSS ES ! : ' ﬁf Mcn// S

THE NORRIS PETERS CO, PHOTG-LITHO., WASHINGTON. D. €.




(No Model.) | 9 Sheets—Sheet 2.

B. F. WILSON.
PISTON VALVE.

Patented Oct. 26, 1897.

No. 592,644




I

10

5

20

25

30

35

10

45

KO

"UNITED STATES

PAaTENT OFFICE.

i — ———

BENJAMIN F. WILSON, OF NORTH TONAWANDA, NEW YORK, ASSIGNOR OF
ONE-HALF TO EDWARD F. WILSON, OF SAME PLACE.

PISTON-VALVE.

SPECIFICATION forming part of Letters Patent No. 598,644, dated October 26, 1897.
’ Application filed Jannary 14,1896, Serial No, 575,464, (No model,)

7o all whom it may concermn:

Be it known that I, BENJAMIN F. WILSON, a
citizen of the United States, residing at North
Tonawanda, in the county of Niagara and
State of New York, have invented a new and

usetul Improvement in Piston - Valves for
Steam and other Engines, of which the fol-

lowing is a specification.

This invention relates to piston-valves for
steam and otherengines, and has forits object
to provide means for automatically turning
the valves, so that they will wear uniformly,
to provide a simple adjusting device whereby
the valves can be adjusted to fit the valve-
seats, and to render the valves yielding, so as
toafford relief for water or other liguid which
may be caught in the cylinder and prevent
injury to the engine.

In the accompanying drawings, consisting
of two sheets, Figure 1is a sectional elevation
ofa vertical compound steam-engine provided
with my improvements and showing the
steam-valves in one position. Fig. 2isa frag-
mentary section of the steam-valves and con-
necting parts, showing the valves in another

position. I'ig. 3is a cross-section, on an en-

larged scale, of the spiral wings and connect-
ing parts, whereby the. steam -valves are
turned. Kig. 41s a detached sectional eleva-
tion, on an enlarged scale, of the steam-valves
and connecting parts. TFigs. 5, 6, and 7 are
transverse sections in lines 5 5, 6 6, and 7 7,

Fig. 4, respectively. Fig. 8 is a sectionalele-

vation showing my improvements applied to
a horizontal single-cylinder engine. |

Like letters of reference refer to like parts
in the several ficures. . |

Referring to Figs. 1 to 7, A B represent the
high and low pressure cylinders, respectively,
of a vertical compound steam-engine; a b, the
pistons arranged, respectively, in said eylin-
ders and provided with piston-rods o’ o', C,
the crank-shaft, and ¢ ¢’ the pitmen connect-
ing the cranks with the piston-rods.

D represents the steam-chest, in which the
valve mechanism is arranged, whereby the
admission of steam into the ¢ylinders is con-
trolled.

E: 18 the steam-chamber, formed in the cen-
tral portion of the steam-chest and which is
connected with a steam-pipe e.

| F F' are the upper and lower steam-ports

of the high-pressure ¢ylinder, which openinto
the upper and lower ends of this eylinder and
which are connected with the upper and lower 55
sides of the steam-chamber, respectively, by
cylindrical openings f ' in the valve-chest,
forming inner or high-pressiuire valve-seats.

G G'.are the upper and lower steam-ports
of the low-pressure cylinder, which open into 6o
the upper and lower ends of this ¢ylinder and
which are connected with the high-pressure
steam-ports ' F' by, cylindrical openings ¢
g in the valve-chest, forming outer or low-
pressure valve-seats. Thehigh andlow pres- 65
sure valve-seats are arranged axially in line.

H representsthe valve-rod arranged length-
‘'wise In the steam-chest and connected at one
end to the eccentric o on the crank-shaft by
the eccentric-rod #'. . | 70

The steam-valve consists of two inner or
high-pressure valves or pistons I I', arranged
one above the other in the central portion of
the steam-chest and adapted to openandclose
the cylindrical seats f f’ of the steam-chest 75
for controlling the admission of steam into
the high-pressure cylinder, and two outer or
low-pressure valves or pistons I? I3, arranged
in the steam-chest above and below the high-
pressure valves or pistons I I, respectively, 8o
and adapted to open and close the cylindrical
valve-seats g ¢’ of the steam-chest for control-
ling the passage of steam from the high-pres-
sure cylinder to the low-pressure cylinder.
Each high-pressure valve or piston is sepa- 8z
rated from the adjacent low-pressure valve
or piston to form a steam-passage between
these valves or pistons. Each of the valves
or pistons is constructed as follows and is best
shown in Figs. 4 to 7. : QO

¢ represents a supporting-sleeve which is
capable of turning freely on the valve-rod
and which is provided on its central portion
with an abutment-disk ¢, formed, preferably,
integrally with the sleeve. o 05

J represents a sectional valve-ring which |
is capable of expansion or contraction to fit '~
the valve-seat. Thisringiscomposed of two
annular sets of sections or segments 5 7, ar-
ranged one above the other, the outer sides oo
of the sections being flush and forming a
| eylindrical valve - face. The spaces or di-




12

20

30

35

40

45

55

60

2 592,644

visions between onc set of scctions are ar-
ranged out of line with the spaces or divisions
between the sections of the other set, as rep-
resented 1n Ifigs. 4 and 5, and the sections
are retained in this relative position by a pin

7%, which secures two adjacent sections of

bofh sets together, as represented in Ifig. 4,
thereby preventing steam {from passing
through the valve-ring. The valve-ring sec-
tions 7 bear with one side against the abut-
nent-disk 2" and are provided on the opposite
side of theirinner ends with flanges 7%, against
which the inner ends of the other set of valve-
sections 7' abut.

K represents a number of split spring-rings
which bear against the inner side of the
flanges 7° and which tend to press the sections
of the valve-ring outwardly. Each of the
valve-ring sections 1s provided on its inner
side with an ineclined face 7%, the inclined
faces of the several sections being soarranged
that together they form a cone.

L represents an adjusting-ring, whereby the
valve-ring sections are adjusted. This ring
surrounds the supporting-sleeve and is pro-
vided on one side with a conical face /, which
engages with the inclined faces of the valve-
ring seetlons Upon moving the adjusting-
1‘ing axially toward the inclined faces of the
valve-ring seclions the latter are contracted,
thereby reducing the diameter of the face of
the valve-ring, and upon moving the same in
the opposite direction the valve-ring sections
are permitted to be expanded by the springs
I<, thereby 1ncreasing the diameter of the
valve-ring. -

M represents a rotary adjusting-disk,
whereby the adjusting-ring is shifted for ad-
justing the valve-ring. This disk is secured
to the Inner end of an adjusting-sleeve n,
which 1s mounted on the supporting-sleeve
and which is held ag mnst axial movement
thereon by a Shoulder m’, formed on the sup-
porting-sleeve and bearing against the inner
end of the adjusting-sleeve and a screw-nut
m*, arranged in a scerew-threaded portion of
the supporting-sleeve and bearing against
the outer end of the adjusting-sleeve. The
marginal portion of the adjusting-disk bears

against marginal flanges 7°, formed on the .

valve-ring sections 7', and is provided on the
inner side of the flange-sections 7° with an in-
ternally-serew-threaded adjusting-flange m?,
which engages with an external serew-thread
formed on tlm adjusting-ring. The latter is
held against turning on the supporting-sleeve
by a radial pin m*, secured to the supporting-
sleeve and engaging with a Iongitudilml slot
in the inner Eﬂde of the ring.

VWhenitis desired to ad ,]u,st the valve-ring
the secrew-nut m?
theadjusting-sleeve free to be tm nedin either
direction, aud this turning movement causes
the adjusting-ring W]nch 1s held against
turning, to be moved lengthwise, thereby ex-
pandingorcontracting the valve-ring. After
adjusting the valve-ring the screw-nut is

1s loosened, which lem"es |

| again tightened for holding the parts in posi-

tion. Theadjusting-ring L,by engaging with
the inner portion of the ring-sections, also
serves as a stop which limits the expansion
of these sections, thereby preventing the lat-
ter from being foreced outwardly to an abnor-

mal extent and injured by engagement with

the shouldersformed inthe bore of the valve-
seat by the ports and passages. The valve-
ring sections are held against turning with
reference to the supporting-sleeve, but per-
mitted to moveradially while turning the ad-
justing-disk, by extending the pin y°into a
radial slot 7% formed in the adjacent side of
the abutment-disk, as shown in I'igs. 4 and
7. The inner ends of thesupporting-sleeves
of both high-pressure valves bear against
opposite sides of a washern, mounted on the
ralve-rod, and the inner ends of the support-

ing-sleeves of the low-pressure valves bear

ag ocainst the outer ends of the supporting-
Sleeves of the high-pressure valves. The
steam-valves are compelled to move length-
wise with the valve-rod by stops, which are
arranged on the valve-rod adjacent to the
outer ends of the supporting-sleeves of the
low-pressure valves. These stops consist,
preferably, of acollar ', secured to the valve-
rod and bearing against the outer end of the
sleeve of the lower low-pressure valve, and
screw-nuts n°, engaging with screw-threaded
portions of the valve-rod and bearing against
the outer end of the sleeve of the upper low-
pressure valve, as shown in Ifigs. 1, 2, and 4.
It is obvious that this means of expanding or
contracting a piston-valve to it 1ts seat 1s
equally desirable for expanding or contract-
ing a working piston to fit the same to its
working cylinder.

During the operation of the engine one of
the high-pressure valves 1s moved into its re-
spective seat forshutting off the steam to the
adjacent end of the high-pressure cylinder,

while the other high-pressure valve ismoved

out of its seat and into the steam-chamber
for admitting steam to the adjacent end of
the high-pressure cylinder, and at the same
time one of the low-pressure valves 1s moved
into its seat to prevent the live steam from
entering the respective end of the low-press-
ure eyhndel‘ while the other low-pressure
valve clears its seat to permit the exhaust
from one endof the high-pressure to passinto
the adjacentend of thelow-pressure eylinder,
as represented in Ir'ig. 1.

O O' represent the exhaust-ports of the
low-pressure cylinder, which are alternately
opened and closed In the usual manner by
exhaust-valves O* O°.

During the last portion of each stroke of
the low-pressure piston the exhaust-valve
closes the port and the low-pressure valve
still covers the steam-port at the respective
end of this ¢ylinder, as represented in Ifig. 2.
In the event of water being caught in the end
of the low-pressure cylinder when the parts
are 1n this position the pressure of the water
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against the side of the low-pressure valve | of the lower low-pressure valve are exposed

will cause its valve-ring sections to be con-
tracted sufficiently to allow the water to pass
the valve and enter the space between the
high and low pressure valves and the exhaust
end of the high-pressure cylinder, thereby
preventing injury to the engine, which other-
wise would occur if no relief were afforded
for the caught water. As soon as this low-
pressure valve clears the steam-port of the

low-pressure cylinder the low-pressure piston

begins the next stroke and the caught water
1s carried back again into low-pressure ¢ylin-
der by the exhaust of the high-pressure cyl-
inder. |

When the valve-rod approaches the end of
its stroke in either direction, the receding
side of the closing high-pressure valve and
the advancing side of the closing low-pres-
sure valve are exposed to the pressure of the
live steam, as shown in Fig. 1. In order to
check the movement of the valves when they
approach the end of the stroke, the low-pres-
sure steam-valvesare made of slightly-larger
diameter than thehigh-pressure steam-valves,
which causes the steam-pressure against the
closing low-pressure valve to preponderate
over the pressure against the closing high-
pressure valve, thereby cushioning the move-
ment of the valves at the end of the stroke.

Theupperhigh-pressure valveis of slightly-
larger diameter than the lower high-pressure
valve. This relative size of the upper. and
lower high-pressure valves causes the cush-
ioning effect during the downward stroke of
the valves to be more pronounced than dur-
ing the upward stroke of the valves, owing
to the greater difference in area between the
opposing upper low-pressure valve and the
lower high-pressure valve and the opposing
lower low-pressure valve and the upper high-
pressure valve, thereby compensating for the
greater momentum of the valves during their
downward movement, which is produced by
the aid of gravity.

During the first portion of the upward stroke
of the valves the receding side of the upper
low-pressure valve and the advancing side of

the lower high-pressure valve are exposed to

the live steam, which causes the valve mech-
anism, owing to the greater area of the upper
low-pressure valve, to be floated or lifted,
thereby preventing the weight of the valve
mechanism from unduly wearing the actuat-
Ing mechanism. During the next portion of
the upward movement of the valve mechan-
Ism the upper and lower high-pressure-valve
seats are both closed by the upper and lower
high-pressure valves, during which time the
valve mechanism is floated by the preponder-
ating pressure of the steam against the large
upper high-pressure valve over the small
lower high-pressure valve.
portion of the upward movement of the valve
mechanism the receding side of the upper
high-pressure valve and the advancing side

During the last

3

to the live steam, at which time the cushion-
ing effect takes the place of the floating ef-
fect; but this cushioning effect is not so pro-
nounced asatthe end of thedownward stroke,
owing to the smaller difference in the diame-

ter between the opposing lower low-pressure

valve and the upper high-pressure valve and

the opposing lower high-pressure valve and
the upper low-pressure valve. During the

downward movement, of the valve mechanism

the latter is floated by the steam engaging
with the valves in the reverse order deseribed
above, the floating and cushioning of the
valve mechanism both taking place at the
end of the downward movement thereof.
During the last portion of the stroke of the
steam-valves in either direction the opening
high-pressure valve has both of its sides ex-
posed to the pressure of the live steam, as
represented in Fig. 1, so that the effect of
the steam-pressure against this valve is neu-

tralized.

P P’ represent radial or spiral wings ar-
ranged in the spaces between the low and
high pressure valves and preferably formed
integrally with the supporting-sleeves of the
high-pressure valves. These wings extend
to the periphery of the abutment-disks of the
high-pressure valves and fit into the high-
pressure-valve seats, so as to serve as guides

for supporting these valves while they are re-
moved from their seats and fordirecting these

valves into their seats upon closing the same.
Each of the wings is slightly inclined or ar-

ranged at an angle to the axis of its valve, as

shown in Ifigs. 1, 2, 3, 4, and 5, so that the
steam In moving lengthwise of the piston in
passing from one port to another strikes the
inclined wings in a direction parallel with the

~axis of the valve and turns the same every

A

to wear uniformly.

time the steam passes the wings, thereby im-
parting an intermittent rotary movement to
the valve, which causes the latter and its seat

movement is transmitted to the adjacent low-

~pressure valves by longitudinal pins p, con-

necting the supporting-sleeves of the high-
pressure valves with those of the low-pressure

-valves, as shown in Fig. 4.
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My improved valve mechanism is also ap-
plicable to a horizontal and single-cylinder

steam-engine, as shown in Fig. 8, and con-
structed as follows: |

( represents the working cylinder, and q
the working piston.

R 18 the steam-chest, provided with a cen-
tral steam-chamber 7, two inner or steam
ports 7' 7', opening into opposite ends of the

cylinder and connected with the steam-cham-

ber by two inner valve-seats 7?12, an exhaust-
chamber S, and two outer or exhaust-ports s S,
opening into the exhaust-chamber and con-
nected by outer valve-seats s’ s’ with the in-
ner or steam ports.

T is the valve-rod, provided with two inner
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or steam valves ¢, adapted to open and close
the inner valve-seats, two outer or exhaust
valvest' ', adapted toopen and close the outer
valve-seats, and spiral wings #° for turning
the valves.

The outer or exhaust valves are of slightly-
largerdiameterthan theinnerorsteam va,lves,

g0 as to cushion the movement of the valves

at the end of each stroke, and each of these
valves is constructed the same as the valves
of the compound vertical engine heretofore
described. | | |

I claim as my invention—

1. In a piston, the combination with the
body, of an annular row of radially-movable

piston-sections guided on said body, and an

~adjustable stop mechanism connecting the
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body and the piston-sections, whereby the
outward movement of the piston-sections may
be adjusted, substantially as set forth.

2. In a piston, the combination with the
body, of an annular row of radially-movable
piston-sections guided on said body, a spring
whereby said sections are pressed outwardly
and an adjustable stop mechanism connect-

ing the body and the piston-sections, whereby

the outward movement of the piston-sections
may be adjusted, substantially as set forth.

3. The combination with the ring-sections
each of which is provided with an incline, of
an adjusting-ring provided with a conical
face engaging wuh the inclines of said sce-
tions, and a spring engaging with the mner
sides of said sections, substantially as sct
torth.

4. The combination with the 1111W-Cseet10ns
each of which is provided with an 111011110, of
an adjusting-ring provided with a conical
face engaging with the inelines of said sec-
tions, aspring pressing against the inner sides
of said sectwns, and an adjusting-disk hav-
ing a screw-thread connection with the ad-
justing-ring, substantially as set forth.

5. The combination with asupporting-sleeve
provided at one end with an abutment-disk,
of a sectional ring composed of two sets of
sections,one of ; md sets bem*mg against the
abutment-disk, springs engaging with the
inner side of said sections, an adj ustling-ring
provided with a conical face bearing against
inclines formed on said sections and a rotary

‘adjusting-disk bearing against the other set

of seetwns and. hEWlI‘l a screw-thread con-
nection with said adgustqu ing, substan-
tially as set forth.

6. The combination with asupporting-sleeve
provided with a shoulder and with an abut-
ment-disk having a radial groove, of a scc-
tional ring composed of two sets of sections,
one of said sets bearing against the abutment-
disk and the divisions between one set of sec-
tions being arranged out of line with the di-
visions between the other set of sections, a
pin whereby one of the sections of one of said
sets is connected with one of the sections in

the other set and which engages with said |

radial groove, springs engaging with the inner
side of sald Secuons, an ﬂdJLlStl]l“‘ -Ting pro-

vided with a conical face bearing agmnsb 1n-

clined faces formed on said sections, a pin
secured to the supporting-sleeve and engag-
ing with a longitudinal groove in the adjust-

ing-ring, an adjusting-sleeve mounted on the

supporting-sleeve and bearing with one end
against said shoulder, an adjusting-disk ar-
ranged on one end of the adjusting-slecve
and bearing against the other set of sections,
an annular flange formed on the adjusting-
disk and having a screw-thread connection
with sald adjusting-ring and a screw-nut ar-
ranged on a screw-threaded portion of the
supporting -sleeve and bearing against the

other end of the adjusting- sleeve substan-

tllely as set forth.

. Thecombination Wlth a cylmder, a piston
aud a steam-chest provided with a central
steam-chamber, two steam-ports opening into
the ends of said cylinder, two inner valve-

‘seat openings connecting said ports with the

steam-chamber and two outer valve-secat
openingsconnected with said ports, of a valve
provided with two inner pistons controlling

the inner valve-seat openings and two outer

pistons controlling the outer valve-seat open-
ines and having a diameter larger than the
inner pistons, substantially as set forth.

8. Ina vertical steam-engine, the combina-
tion with a cylinder, a piston and a steam-

chestprovided with acentral steam-chamber,
two steam-ports opening into the ends of said
cylinder, two inner valve-seat openings con-
necting said ports with the steam-chamber
and two outer valve-seat openings connected
with said ports, of a valve provided with two
inner pistons controlling the inner valve-seal
openings and arranged one above the other,
the upper one of said inner pistons being of
larger diameter than the lower one and two
outer pistons controlling the outer valve-seat
openings and having a diameter larger than
the inner pistons, substantially as set forth.

9. The combination with a high-pressure
cylinder and its piston, a low-pressure cylin-
der and its piston, and a steam-chest provided
with a central chamber, two high-pressure
steam-portsopening into the endsof the high-
pressure cylinder, two inner valve-seat open-
ings connecting said ports with the steam-
chamber, two outer valve-seat openings con-
nected with said ports and two low-pressure
steam-ports connecting the outer valve-seat
openings with the ends of the low- -pressure
cylinder, of a valve provided with two Inner
pistons controlling the inner valve-seat open-
ings and two outer pistons controlling the
outer valve-seat openings, substantially as
set forth.

10. The combination with the ¢ylinder and
the piston, of a steam-chest provided with a
cylindrical valve-seat, a steam-port leading
from one end of the valve-seat tothe cylinder
and an exhaust-port leading from the oppo-
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site end of the valve-seat, a eylindrical valve
movable axially in said seat, and wings ar-
ranged spirally on said valve and adapted to
be turned together with the valve by the
steam striking the wings in passing from the
steam-port lengthwise through the valve-seat,

to the exhaust-port, substantially as set forth. |

Witness my hand this 2d day of December,
1895. '

BENJAMIN F. WILSON.

Witnesses:
EDWARD F. WILSON,
DoraA F. SMITH.




	Drawings
	Front Page
	Specification
	Claims

