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UNITED STATES

PATENT OFFICE.

JAMES EDWARD SCHUMACHER, OF YORK, ENGLAND.

' HYDRAULIC OR OFT'HErR ENGINE.

SPECIFICATION formmg part of Letters Patent No. 571,129, dated November 10 1896

Applm&tlon filed September 24, 1894 Serial No. 524,010.

(No model,)

To all whone Tt mat concern:
Be it known that I, JAMES EDWARD SCHT-

" MACHER, a sub,]eet of the King of Prussia,

. Io

~ asectional elevation of the Valve-&.eat

3

40

- nary construction.
ards B are fixed the pedestals C, which form:

Emperor of Germany.residing in the city and
county of York, England, have invented new
and useful Improvements In or Relating to
Hydmuhe or other Engines, of which the fol-
lowing is a Spemﬁcatlon

ThlS invention relates to 1mprovements in
hydraulic and other engines; and the objects

of my improvements are, first, to provide a
continuous revolving Valve makmﬂ , Say, one

revolution to three strokes of the plston or
pistons; second, to afford facilities for the

proper athlstment of the stroke of each pis-

ton, whereby when, say, two cylinders and

- plstons are contr olled by the same valve the

stroke may, if desired, be slightly varied;

third, to enable the enﬂ'me to be readily re-
velsed I attain these ObJGCfS by the mech-
anism illustrated in the accompanying draw-

ings, in which—

Flﬂ'ure 1 1s a sectional elevation of a verti-
cal engine provided with two cylinders con-
trolled by one valve; Fig. 2, a front eleva-
tion of the same; I‘10‘ 3, a sectional plan of
the valve-seat on lme x x, Fig. 1. Fig. 4 is
Fig.
o, & sectional elevation of the valve. Fws 6
and 7 are plans of the top and bottom fa,ce%
of the valve. TFigs. 8 and 9 are respectively

~a sectional elevatlon and end elevation of re-

versing-gear.
- Like parts in all the views are mar ked with
similar letters of reference. -

A isthe bed-plate, and B are the standards.
These constitute the framework of the en-
gine and may be of any suitable and ordi-
On the top of the stand-

the Dbearings of the fly-wheel shaft D, on
which is mouutaﬂ the fly-wheel E, slotted
cranks I' I, weighted at 12 F3, to be herein-
after desellbed, and bevel- -pinion (G, gearing
with bevel-wheel G', mounted on the valve-

shaft H, which is supported by bearings I,

. - fixed to the standards 3.

5o

All the above parts, with the exception of

the cranks F F’, may be of mdmm y and well—

known construction.
On the bed-plate A are bolted or otherwise
fixed one or more double-acting cylinders J

slots f of the cranks.

of asteam-cylinder. The topof the bed-plate

A is preferably, though not necessarily, so

arranged to form the bottom cover for each
of the cylinders.
vided two ports J* J** or J* J3, communicat-
ing, respectively, with the ends of each of

their cylinders and connected by suitable

pipes or passages K I K* K? with a valve-box
M, to be hereinafter described. In each of

In each cylinder are pro-

i J', somewhat similar in construction to that

55
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the cylinders J J' reciprocates a piston J¢ -

J7*** of ordinary construction, mounted on a

piston-rod J° working 13111‘011gh the gland J¢

and connected to the weighted slotted cranks
E B by cross-heads J7, forked or other rods
J% and pins J?, capable of adjustment in the
According to the po-
sition of the crank-pins J? in the slots £ will
the stroke of the pistons J* J*** be increased
or diminished.  The erank-pins are retained

in position in the said slots by nuts J¥ or

thelir equivalents.
The circular valve L, mountﬁd on shaft H
and. its case M, fixed to the bed-plate A, are

constructed as follows Within a metal casing

or Img, hereinafter termed the ‘‘outer” cas-

g M, 1s inclosed a tube or ring N, herein-
aftel termed the “valve-seat,” of any sulb-
able diameter, length, and thlckness In the
periphery of the Valve-sedt N are cut or oth-
erwise formed any desired number of circum-
ferential grooves or recesses, say, for exam-

| ple, four, N NZ N3 N*; but I distinetly wish

it to be understood that T do not limit myself

So

to this or any other number hereinafter men-

tioned. In the thickness or ring portion n of
the said valve-seat N and around its central
orifice N° are also provided a number of ver-

‘tical holes or apertures, hereinafter termed
““valve-ports,” communicating with the said -

circumferential grooves, say, for example,
three ports to each cucumferentml groove.,

That is to say, valve-ports N® commumc&te
with cireumferential groove N'and port J? of
cylinder J'; valve-por ts N7 with circumferen-
tial groove N?and port J* of eylinderJ; valve-
portb N® with circumferential groove "N and
port J°of eylinderJ’; valve-por rts N? with cir-

cumferential groove Ntand port J** of cylin-
derJ. The whole of the valve-ports N¢ N¥ NS

95
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N? are arranged at or about a right angle to
the 011 eumfelentml OTO0VEeS N’ N*" N3 N4 and
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are open to the action of the valve L.
outer casing M is fixed around the periphery
of the valve-seat N, so as to be water or fluid
tight, for preventing the water or other fluid
pasmnw from one circumiferential groove to
another. Intheperipheryofthe outer casing

are provided a number of openings % &', corre- -

sponding with the number of circumferential
grooves, that is to say, one opening for each
groove, which is connected by a pipe or pas-
sage with one of the ports in each cylinder
as follows: passages K IK*, respectively, with
circumferential grooves N?® N* and ports J*
J*%; passages K’ K%, respectively, with eir-
cumferential ogrooves N’ N® and ports J° J°.
On the top of These valve-ports N°® N¢ N° N
is arranged to rotate within the outer casing
M a circular disk or valve proper, L, in which
are provided a number of vertical openings
or orifices corresponding in number with the
number of ports communicating with each
circumferential groove. That is to say, if
there are three valve-ports, as shown in the
drawings, communicating with each circum-
ferential groove, then there will be three ver-
tical openings [ /' [?, arranged to perforate the
flange ordisk portion/”* of the valvel.. These
openings or orifices [ [' [? are of slightly larger
area than that of the valve-ports N® N7 N® N”,
On the inner face of the disk or flange (% are
also formed or provided a number of aper-
tures or recesses (* [* [, (of the same number
as the ports communicating with each cir-
cumferential groove,) arran ﬂ‘ed to communi-
cate with a central cireular or other recess A
formed in the under face of the said disk or
flange I* and about the same (or nearly so) di-
ameter, and immediately over the central ori-

- fice N® of the valve-seat.

40
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It will be readily understood 1f, say, two
cylinders, such as J J', each having a port,
such as J< J** J*J° communicating With each
end of the cylinder, are connected with the
circular valve-disk, such as L, and its casing,
such as M, four circumferential grooves would
preferably be provided in the outer casing M,
and, say, twelve ports, such as N® N* N® N,

| 'would be provided in the valve-seat N and

50
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~the four perforations, such as &k &/,

in the
outer casing M would be conneeted, respec-

tively, by four pipes, such as K K* K' K?, with

the four ports, such as J* J** J° J° in the
cylinders, one pipe for each port.
The herein-deseribed ports J* J** J* J°in

the cylinders J J’ and valve-ports N® N7 N8

NY are alternately employed for inlet and ex-
haust purposes. The inlet water or fluid
may be arranged to enter the hood or valve-
covering M', which forms a part of the outer
case M at O, above the circular valve-disk L,
and passes through the vertical holes or aper-
tures' [ [' [? therein to the valve-ports and cir-
cumferential grooves in the valve-seats, and
from thence to the ports in the cylinder, that
is to say, when the valve L is in the posi-
tion shown in the drawings the inlet-water
passes into the hood M', through openings 7/,

The )
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into valve-ports N?, thence into circumter-

ential groove N?, passage K*, port J**%, to

bottom of cylinder J for raising piston J 1 50
the top of its stroke, while tne exhaust 18
forced by the descent of piston J*** from the
cylinder J' into the circumferential groove

N3 and up the valve-ports N into the 1*ecesses_'
75

I3 I* 5 and central circular recess (°, formed in

‘the inner face of the circular valve-disk, by

which it is directed to the central orifice N°
in the valve-seat for conveyance away by a
pipe O or its equivalent. ~

The circular valve is caused to rotate con-
tinuously by gearing mounted, say, on the
shafts D and II or other eqmv&lent means for

oradually opening and closing the valve-

ports, but the rotation of the cweuldr valve
Ii is slower than the traverse of the pistons,
that is to say, the pistons J* J*** may be ar-

ranged to make, say, three strokes toone rev-

olution of the valve.
To reverse the action of the valve and of
the engine, one of the gear-wheels, say wheel

@', is arranged to revolve loosely on its shaft

II, and on the same shaft is mounted, so as
to slide freely on a square portion or key

cluteh P, armed with one or more pins P’
In the boss G? or other portion of the gear-

wheel is or are provided one or more grooves,

say two grooves P? P2, of the same or vary-
ing lenﬂ'ths as shown in the drawings. Af
the ends of each groove is a hole P* and P,
into which the pin P’, or one of the pins when
more than one pin is employed, enters when
the clutch is meshed with the gear-wheel.
During the time the pin is traveling in the
oroove I’¢ or P°® of the wheel no motion is
transmitted to the circnlar valve. A suitable
spring P%and lever P7 or equivalent mechan-
ism may be employed for meshing and un-
meshing the cluteh. | |
“To reverse the engine, the pin P’ is with-
drawn from the hole, say P*, and the action
of the engine 1s immediately stopped. On
rotating the pin to place it in the hole P° the
pomtlon of the valve over the ports will be
changed and thus causing a reversing action
to take place. |
It will be readily understood that when re-
quired the cylinders, valves, and valve-seat
may be arranged in a horizontal position; also

_that instead of arranging the valve to work

in the horizontal posﬂnon as shown in the
drawings, it may be arranged to work in a
Vertlcal posltwn that 1s, Wlth its shaft or
spindle H in a horizontal instead of the ver-
tical position illustrated.

One or more cyhnder& may be Opelated
from one valve and its seats, two circumfter-
ential grooves and any desired number of
valve- portg——-say threeforeach 0‘1*001»?@-——1)@111@
required for each cylinder. |

The above-described engine maoy be oper-
ated by gas, compressed alr, steam water, and
other fluid, preferably Water and may be ap-
plied for a great variety ol purposes. |
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The actlon of the engineis as follows Com- |
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mencing with the admission of water to eyl-
inder J to raise piston J* to, say, its half-up-
stroke, water or other fluid under pressure
enters the hood M’, through the pipe O, above

the valve L, from any suitable source—such
as, say, the water mains or reservoir—and

passes through the openings /' {? to the valve-

- ports—say to the three valve-ports N9 N° N9—

10

to circumferential groove N4, and from thence

through passage K* for imparting the full

. power or pressure to piston J*for its npstroke.

At the same time port JX, passage I, circum-

ferential groove N? and valve-ports N7, and

covered recesses (* [* [5 I will be in commu-

‘nication with the central orifice N3 for ¢con-

- veying away the exhaust from cylinder J. At
~ the commencement of the action in eylinder

20

J, that is, when the piston is in the position
shown in Fig. 1, the valve-ports N¢ and N¢

are closed by the solid or faced portions of

the under side of flange X of the valve L

S against the admission of water to the cylin-

- derJ.

At the commencement of the action
in cylinder J’ the exhaust from below the pis-
ton will have passed outthrough port J3, pas-
sage IC° to circumferential groove N3, valve-

 port N*, recessed portions ' I* I IS, to central

~ orifice N3, it being understood that the valve

30

- bottom of its cylinder.
upstroke of the

would not have reached the position illus-
trated until the piston J*** had reached the
When, say, the half-
piston J* in cylinder J is
reached, and continuing to admit the water

- to said cylinder J through openings 7 7' 7,
valve-ports N’, and circumferential groove
- N% none of the valve-ports will then be prac-

. tically closed, as valve-ports N7 will be then
- partially and decreasingly closed to the ex-
~ haust from. ¢ylinder J, while the valve-ports

o

N® will be partially and increasingly opened
to the exhaust from cylinder J’. When this
stage 1s reached that both of the pistons J*

and J*** are rising in their respective cylin-
- ders, 1t will be readily understood that the
admission of water through the openings I I’
[P of the rotating valve L to valve-ports N?
and-circumferential grooves N* will gradually
~decrease, while the admission to valve-ports
. N® and circumferential groove N3 will be si-

multaneously and correspondingly increased.

- On the completion of the stroke of piston J*

- in the upper half of the piston J and when
- the piston J**Xis, say, at its half-stroke in
~cylinder J’ valve-ports N7 and NY are closed,

55

and the valve-ports N® communicating with
circumferential groove N®are fully opened

~ to cylinder J', and at the same time valve-
- ports N% communicating with circumferential

e

groove N', are fully opened to the exhaust
irom that cylinder; but when the piston J***

‘has passed over, say, its half-stroke and is

confinuing its motion upward at the same
time piston J*is descending, say, to its half-

‘stroke valve-ports N°® will be closing decreas-

ingly to pressure at the same time that valve-

ports N®are being closed decreasingly to the !

exhaust from eylinfder'J § Siniultaneously_ |

therewith valve-ports N7 will increasingly

open to pressure, and N?will also be increas- |

ingly opened to the exhaust from cylinder J.

On the completion of the stroke of the piston

J*¢ and when the piston J* is at, say, its
half-downstroke in cylinder J valve-ports N°
and N°® will be closed, thereby completely

shutting off the pressure and exhaust to and

from cylinder J'. At the same time valve-
ports N7and N” will be fully opened for respec-
tively imparting pressure to the piston J*and
receiving the exhaust from cylinder J; but by
the continued descent of the piston J%, say,
from its half-stroke to the bottom of eylinder
J, valve-ports N¢ will be increasingly opened
for admitting pressure to the top of eylinder
J', and valve-ports N® will open increasingly
for receiving the exhaust from the eylinder
J'. Simultaneously therewith valve-ports N7

will be closed decreasingly to pressurein eyl-

inder J and valve-ports N° closed decreasingly
(0 the exhaust from the same cylinder.
By the continuous rotation of the valve,

before comparatively any pressureis obtained

in the closed valve-ports which would tend
to lift or force the valve from its seat, the

valve will have been moved partially over

the adjoining valve-ports, say, for instance,
N*® and N®, gradually opening them and clos-
ing the previously-opened ones, sothat when
the openings I /' [? and recesses 31 I are re-

spectively midway between two sets of valve-

ports, say, for example, between N? N¢ and

N¥N°¥ water or other fluid for completing the

upward stroke of piston J* and downward
stroke of piston J***X would be able to pass
simultaneously through openings 7 7' 22 to
valve-ports N° N6 At the same time the
water above piston J* and below piston J*X*X
will respectively be forced, say, through ports

J* J® of cylinders J J', along passages, say, K

K=, up valve-ports, say, N7 N8 and conveyed

by recesses °[*[° to central recessi®and thence -

down exhaust N°® and away through pipe O'.
It will thus be seen that on water or other
fluid pressure being admitted to the hood M’

above the valve L it will find, as desecribed, -

three supply valve-ports fully open to pres-
sure and which communicate with the ports
in the cylinder J, (while the valve-ports of
cylinder J' are closed,) whereby the piston J*
Is caused to reciprocate in its c¢ylinder, and
In 8o doing and by the connection of the pis-
tons with the shaft D, by means of piston-
rods J°, cross-heads J?, connecting-rods Jé,

crank-pinsJ? and cranks ' F', arotary motion

75
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1s imparted to the said shaft and by it trans-

mitted through gear-wheels G G/, boss G?,

clutech P, sliding on valve shaft or spindle H,

tovalve L, causingit torotate and thus chang-
Ing the position of the valve for operating

both pistons simultaneously, as described,

thereby permitting of another set of three

valve-ports being opened to the exhaust. By

the gradual simultaneous opening and clos-

130
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ing of the inlet and exhaust valve-ports an

easy and uniform motion is imparted to the

moving parts of the engine.

II&Vlnﬂ* now partwulaﬂy deserlbed the na-
ture of my invention, what I claim, and desire

to be secured by Letters Patent, 1%—-——

1. In an engine, the combination with a
bed-plate, eylmders mounted on said bed-
plate, a valve-case arranged adjacent to said
cylinders, and communicating therewith, a
valve-seat within the casing, circumferential
orooves formed on the valve-seat, each groove
communicating with a single port of one
cylinder, and W1t11 one Or more openings in
the face of the valve-seat, a hood covering
the face of the valve-se&t a rotating valve
mounted within the hood, perforations within
the valve connecting the hood and circumfer-
ential grooves, and recesses on the face of the
valve, connecting the grooves with the cen-
tral orifice, substantially as set forth.

2. In an engine such as described the com-

' bination of the outer casing M perforated as

described, the valve-seat N fitted within said

outer casing having a number of circumier-
tial grooves N’ N* N°% N* cut in its periphery,

V&lve -ports N¢ N7 N8 N? communicating with -

said cirecumferential orooves as deserlbed an

orifice N° in the center of said Valve-seat 2
valve I. working in the hood M’ and upon the
valve-seat N, and having a number of open-
ings (' [* [P for inlet purposes, and recesses [°
I* I’ communicating with a central circular re-
cess [° over the centl al orifice N3 for exhaust,
said valve receiving a continuous rotary mo-
tion through gear- wheels G, ', and bhaft 11
from the ﬂv wheel shaft D as set forth.

In testimony whereof I have hereunto

signed my name to this specification in pres—-

ence of two subseribing witnesses.
JAMES ]]DWARD SOHUHACHPR
Witnesses:
ELIZABETH SCHUMACHER,
“\V PAIRBURN T ART.
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