~ {No Model.) 2 Sheeté—é'_Sheet 1.

~ R.C.BERRY.
FLUID PRESSURE ENGINE.

No. 5682,257. . - Patented May 11, 1897,
{g : ‘:."..IT.Z':LJ.' Qq

o 3N 9

% |

X '

2 N

R ® L ks&‘

. * N
13 YV S N
N s L3 °§
©

2 SR

Y Y ' Al

AR
[ ! | Q X : %.‘ | l |
N LA & S~ezmn
il Z I % A\

s L] Z
S S N ‘
L= \
i B ——— 7

A

WITNESSES : T INVENTOR

_ I _

ATTORNEY.



(No Model.) . _ 2 Sheets—Sheet 2.
R. C. BERRY. '

. FLUID PRESSURE ENGINE. -

No. 582,257. - - Patented May 11, 1897.

i -
e N

NNAN A NN N RN

L S S— ey B i =

i
SRR SRR AR, B A AN

ZIN N M .
%ﬁﬁ=é“\\%§g g g e s l
/ZW N i NW L 4

\
_ WITNESSES : ¥ ¥ R INVENTOR

e 5

s

CATTOBNEY.,



10

20

30

UNITED STATES

PaTEnT OFFICE.
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(No model.)

To all whom tt may concern:
-Beitknownthatl, ROBERT C. BERRY, a citi-
zen of the United States, residing at Indian-
apolis, in the county of Marion and State of
Indiana, have invented new and useful Im-

plovements in Fluid-Pressure Engines, of

which the following is a speelﬁcamon

My invention 161@’[68 to certain new and
useful improvements in steam or other fluid-
actuated engines; and it consists in a double-

acting steam chamber or cylinder rotatably

mounted In a suitable framing and provided
with areciprocating ' piston dir eetly connected
to a crank, which latter is secured on a shaft
mounted opp()Slte to, eccentric with, and in-
dependently of said stea,m cylinder or cham-
ber and will be hereinafter more fully set
forth.

The object of this my invention is to provide
a simple, durable, and compact fluid-pressure
engine the working parts of which will be in-
closed and completely concealed from view,
and that will be automatically controlled in
speed, and which will have a simple valve
mechanism capable of being adjusted instan-
taneously to reverse the motlon ot rotation of
the engine. 1 attain these objects by means
of the mechanism illustrated in the accom-
panying drawings, in which similar numerals
of reference desmnate like parts throughout

- the several views.

35

40

Figure 1 1s a transverse sectional elevation
of the engine, taken through the line A B.
(See Fig. ) ) I‘lﬂ 2 is a side elevational view
ot the same with the_ end disk or cover of the
frame removed and showing the steam-chest
cover broken off. Iig. 5 is an enlarged de-

tall longitudinal sectional perspective view
of the main slide-valve and the eccentrie

thereof. Iig. 4 is a transverse detail sec-
tional broken view of the valve-seat and the
valve, and Fig. 51s a detail per &,peetwe view
of the plston ring.

The main frame of the engine is composed
of the drum-pedestal 1, havmﬂ* the integral
base 2 and the end-iuclosmﬂ' d1slf£s 3 and 4,

‘The disk 3 1s provided Wlth the outwardly-

projecting sleeve 5, formed integral thereon
and eccentric theremth, and the disk 4 is
also provided with a similar sleeve 6, formed
integral thereon and central therewith.

I_ni

' the recessed or counterbored ends of the said

sleeves are securely pressed or ‘‘shrunk in”
the outer ball-races, which are preferably
constructed of hardened steel.
shaft 8 is provided with the crank 9, which is
firmly secured on the inneror crank end of
the said shaft. The inner cone or ball-race
10 1s firmly shrunk on or otherwise secured

The crank- 55

on the shaft 8, while the outer ball-race cone 6o
11 is screwed on the threaded portion 12 of

the said shaft, and is locked in position there-
on by the locking-nut 13. Suitable balls are
provided to race Dbetween said races 7 and the
race-cones 10 and 11.

The steam-chamber 14 is preferably rec-
tangular in cross-sectional form and is pro-
vided with a similarly -formed piston 15,
which is adapted to slide in said rectangular
chamber and to which is secured the piston-

Integral on its outer end and which latter is
adapted to receive the crank-pin 18, secured
on the crank 9. "The steam-chamber 14 is

provided with a piston stuffing-box and a 73
oland 20, which may be of any of the well-.

known and approved forms. The piston 15
18 -grooved to receive the piston packing-
strips 15* and which substantially answer the

65

le
rod 16, which has the bearing-stub 17 formed

et

same purpose of the usual circular piston- 8o

rings of the ordinary engine having cylin-
drical pistons. (See partlculally Fig. 5 which
illustrates the form of constluetlon of said
packing-rings.)

The steam-chamber 14 is provided with the 85

inclosing cover 21, which is accurately faced

to a true surface on both its sides and is re--

movably secured to the sald steam-chamber

by the securing-bolts 22. The cover 21 is pro-

vided on its valve side with the side-inclos- go

ing walls 23, formed integral therewith, and
the steam-chest or the Valve chest cover 24,

‘which has its inner bearing-face truly faced

to an even surface, is accumtely fitted to

the bearing end surfaces of the walls 23, to 95

which said cover 1s removably secured by the

bolts 25.
Integral on the f:ewe of the bteam chest or

the Vahe chest cover 24 1s secured, Iinterme-
diate between the ends thereof and centrally 1oo

with the stroke or length of the steam-cham-
ber 14, the outwardly-projecting and cen-
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trally-bored cylindrical sleeve or trunnion 26,
on the inner end or base of which 1s secured
the fixed ball-bearing or cone-race 27, and on
the outer threaded end of said trunnion is
secrewed the outer adjustable cone-race 28,
which is locked in position thereon by the
locking-nut 29, which cone-races 27 and the
race % tOﬂeﬂ]el‘ with the races 7, form the
raceways for' the balls 30 and constitute the
ball-bearing of the steam-cylinder trunnion.

The hollow eccentric-shaft 31 is tubular
and turned truly on its outer surface to ac-
curately fit in the bore of the trunnion 26.
The end of the shaft 51 is connected fo the
steam-supply pipe 82 by a suitable pipe-coup-
ling 33, by which the said hollow or tubular
shaft 31 is held stationary and prevented from
rotating with the said trunnion, and the re-
sistance of the sald coupling is adjusted to
overcome the resistance due to the eccentric
a4 operating to move the valve 35 and also
the friction of the said eccentric-shaftin the
bore of the said trunnion.

The next important feature of this my in-
vention rests in the construction of the main
slide-valve. 'l'he slide-valve 85 1s of a rec-
tangular gridiron type, is adapted to accu-
rately fit on all its bearing-surfaces to form
steam-tight joints, and i1s arranged to slide
longitudinally in the rectangular valve-space
formed by the cover 21, its walls 23, and the
steam-chest or the valve-chest eover 24.,

Integral with the slide-valve 35 are formed
the sllde bars o6, between which the eccen-
tric-yoke 37 aceumtely 1ts and slides trans-
versely with the valve movement, said yoke
bored centrally to accurately receive the ec-
centric 34, by which the said valve 35 is op-
erated to reciprocate to alternatelyopen and
close the ports 58 and 38* to steam and ex-
haust.

The yvoke 37 extends only a portion of the
depth of the valve, oris of a thickness equal
to half the thickness of the main valve, and
thereby forms a steam-space 39 between said
voke and the cover 21, and which is at all
times, during the operation of the engine,
filled with live steam under pressure. The

vokeslide-bars 36 are provided with thesteam-

openings 40, which connect with the end
spaces 41 of said main valve. In these end
spaces 41 are also accurately fitted the cut-
off valves 42, which are also provided with
similar openings, and the said cut-off valves
accurately fit and slide 1n sald end spaces.
To each of the cut-off valves are secured
the governor-stems 43, which accurately fit
and slide longitudinally in suitable bearings
formed 1in the end bars 44 of the valve and
are prolonged to extend beyond the spring-
yvokes 45, to the projecting ends of which are
firmly secured the governor-weights 46. The
yokes 45 are held in their relative positions
to the said valve by the tie-rods 47, secured
in any suitable manner at their ends to said
yoke and to the end of the main valve. In-

termediate between the yokes 45 and the

582,257

- collars 48 of the stems 44 are the coiled or

centripetal springs 49, said springs surround-
ing said stem and of tension necessary to reg-
ulate the engine to a fixed speed of rotation.

The operation of the engine will be readily
understood from the following: Steam is ad-
mitted into the steam-space 39 through the
pipe 31, which escapes through the ports 40,
thence through the end port 33* (see Fig. 1)
to move the piston upwardly in the steam-
chamber 14 in the direction of the arrow
a, and thereby cause the crank 9 to move in
the direction shown by the arrow b from the
position 1 to the position 2°, thence to the
position 3°, at which position the valve is
moving in a direction to close the port 38 to
exhaust and to open the opposite port 35 to
steam, till finally the crank-pin reaches the
pOSltlon 4" at which position the piston 15
has reached the end of its stroke and the
opposing port 38isnow open to live steam to
operate the piston 15 to move 1n the opposite
direction and to continue to apply power to
sald crank during the time of and through-
out the other portion of its path of rotation.
The steam-chamber, 1t will be observed, con-
stantly rotates with and necessarily must
make the same number of revolutions as
the crank with which 1t 1s connected, and
which motion needs not bhe traced enftirely
throughout its course, as the same can be
fully understood by referring to Fig 1. It
will be also observed that the position of the
eccentric may be changed by means of the
reverse-lever 50, whichissecured on the outer
end of the tubular eccentric-shaft 81 and by
which handle said shaft is turned with
force to overcome the tension or friction of
the coupling 33 to cause a change of position
of the eccentric 34 to reverse the motion of
rotation of the engine or to change the lead
of the valve 35 to regulate the time of pre-
admission of the steam to the ends of the
steam-chamber 14.

Having thus fully described Lhe construe-
tion and operation of this my invention, what
Iclaim as new and useful, and desire 10 cover
by Letters Patent of the United States there-
for, is—

| 1. In a fluid-pressure engine, the comblnﬂ,-
tion with a cylinder, a piston adapted to re-
ciprocate in said cylinder, a valve-chest on
sald cylinder and having both its ends open
and suitable ports connecting said valve-chest
and the opposite ends of said cylinder, of a
valve accurately fitted in said chest and
adapted to be reciprocated therein, said valve
having a central chamber adapted to receive
the actuating fluid, a trunnion on the said
steam-chest mounted in suitable bearings
wherein it rotates, a steam-pipe passing cen-
trally through said trannion and connecting
with said valve steam-chamber, an eccentric
ontheend of sald steam-pipe whereby the said

-valve 1s actuated to distribute the steam, a

crank-shaft opposite to and eccentric with
sald trunnion and means for directly connect-
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ing said piston tosaid erank-shaft to transmit | e¢ylinder and for exhausting the same throu oh

mtatwe motion to the latter, subqtantlally as
set forth. -

2. In a fluid-pressure engine, the combina-
tlon with a cylinider havmﬂ' a trunnion mount-
ed in a suitable bearing whel ein it rotates, a
pistonadapted to reciproeate in said ¢ylinder,
a steam or valve chest between said trunnion
and sald cylinder, said valve-chest having its
ends open, a valve adapted to reclprocate in
sald valve-chest and means whereby the said
valvels operated to supply the actuating fluid
to the ends of said cylinder alternately and to
alternately exhaust the same through the
open ends of said valve-chest, of a cr ank-shaf 6
opposite to and eccentriec with the axis of said

trunnion, said piston directly connected to

sald cmnk shaft to transmit rotative motion
to the latter.

3. In a fluid-pressure engine, the combina-
tion with a double- &Qtlnﬂ‘ steam cylinder
mounted to rotate on a tmnsverse central

axis of rotation, a steam or valve chest on

sald ¢ylinder between said trunnion and said
cylinder, said valve-chest having its ends

open, a valve fitted in said valve-chest to
form a central chamber, said valve adapted

to reciprocate in said chest and means for
operating said valve to alternately supply
the steam from the central chamber of said
valve to the opposite ends of said cylinder,

and for exhausting the same alternately'

through the open ends of said valve-chest, of
a clzmk shaft opposite to and eccentric w1th
said axis of rotation of said cylinder and a
rod directly connecting said piston with said
crank-shaft, substantmlly as and for the pur-
pose set forth.

4. In a fluid-pressure engine, the combina-
tion with a eylinder mounted to rotate on a
transverse central axis, its reciprocating pis-
ton, a valve-chest on said cylinder havmﬂ 1ts
ends open, ports connecting the ends of sald

cylinder with the said valve- chest, a valve

fitted in the said chest and formmﬂ‘ a central
chamber, and means whereby sald valve is
operated to supply the actuating fluid from
the said chamber to the opposite ends of said
cylinder and for exhausting the same through
the open ends of said va,lve chest in altema-
tion, of a crank-shaft opposite to and eccen-
tric mth the axis of rotation of said eylinder,
and means whereby the said piston and crank-
shatt are connected to tr ELI]SIHIE rotative mo-
tlon to the latter. -
In a fluid-pressure engine, the combina-
tlon with a steam-c¢ylinder havlnﬂ end induc-
tion and eduction ports, of a valve chest on
sald cylinderhavingits ends open toexhaust,a
valve adapted to aecumtely fit and to slide
longitudinally in said valve-chest, said valve
adapted to close the open ends of said valve-
chest and to form a central chamber, and suit-
able means for reciprocating said valve to al-
ternately supply the actuating fluid from the
central valve-chamber to the ends of said

the ends of the said valve-chest..

6. In a fluid-pressure engine, the combina-
tion with a steam-cylinder mounted to rotate
on a transverse central axis, a steam-chest on
sald cylinder, and a valve adapted toslide in
sald chest,said valve having end steam-cham-
bers, of independent cut-off valves adapted
to fit and to slide in said end chambers, cen-

trifugal weights connected to said cut-off

valves,and counter or centripetal springs con-

75

nected to said welghts, all substantially as

and for the purpose set forth.

7. In a fluid-pressure engine, the combina-
tion with a eylinder, a piston ad&pted' to re-
ciprocate in said cylinder, a valve-chest on

-sald eylinder havingits ends open to exhaust,

and suitable ports connecting the ends of said
cylinderwith said valve-chest,of a valve fitted
1n sald chest and adapted toreciprocate there-
in,said valve having a central chamber adapt-

ed to receive the actuatmw fluid, a trunnion
i mounted transversely on 5a1d valve-chest and

centrally therewith,a steam-pipe passing cen-
trally through said trunmon, and connecting

with said valve chamber, an eccentric on the

end of said steam-pipe whex_eby sald valveis

actuated to distribute the steam alternately

to the ends of said cylinder and means where-
by the position of the said eccentric may be
changed to reverse the rotation of the engine,
of a crank-shaft opposite to and eccentric

with the-axis of said trunnion, and means

whereby said piston and crank-shaft are con-
nected directly, all substantially as and for

the purpose set forth.

S. In a fluid-pressure engine, the combina-
tion of a cylinder, rotatably supported, a pis-
ton adapted to reciprocate in said cylinder, a
valve-chest at the side of said cylinder open-
Ing thereinto, exhaust-ports at each end of
said Valve-chest,a reciprocating valve in said
valve-chest, said valve comprising a central

steam-chamber,end chambers,and ports lead-

ing from the central chambertothe end cham-
bers, and means for reciprocating said valve
in the valve-chest, whereby said end cham-
bers are altemately brought i1nto alinement
with the corresponding ports to the cylinder,
substantially as described.

9. In a fluid-pressure engine, the 00mb1na-
tion of a rectangular cylmder rotatab]y sup-
ported, a 1eetanﬂular piston adapted to re-

ciprocatein said (Jylmder arectangularvalve-

chamber at the side of said cvlmdel opening
thereinto at its ends, said valve- chamber be-
ing open at the ends, and a rectangular valve

reciprocating in said ehamber havmﬂ*a steam-
chamber auanﬂed to .,therna,tely communi-
cale with the openings into the eylinder, said
valve being also arranged to pass said open-

ings in its exhaust movemenlz so as to open

the cylinder to the open end of the valve-
chest, substantially as described.
10. In a fluid-pressure engine, the combi-
nation of a rectangular eylmder rotatably
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supported, a rectangular piston adapted to
reciprocate in said cylinder, a rectangular
valve-chamber at the side of said cylinder,
opening thereinto at each end of the cylinder,
sald chamber being open at the ends, a rec-
tangular valve reciprocating in said chamber
so as to open at the limit of its stroke the
ports from the cylinder to exhaust, said valve
having a central steam-chamber arranged to
be brought into communication with the cyl-
inder-ports, a steam-pipe passing through
the axial bearing of the cylinder and convey-
ing steam to said central valve-chamber, and
an eccentric mounted on said pipe for oper-
ating said valve, substantially as described.

11. In a fluid-pressure engine, the combi-
nation of a rectangular cylinder, rotatably
supported, a rectangular piston adapted to
reciprocate in said cylinder, a rectangular
valve-chamber at the side of said cylinder
opening into the ends thereof, sald chamber
being open at the ends, a rectangular valve
extending between the wall of the chamber
next the cylinder and the opposite wall, and
having an internal steam-chamber, a steam-
pipe extending through said opposite wall

and an eccentric within the valve-chamber

| for actuating the valve, said eccentric being

of less thickness than the valve whereby a
steam-chamber is formed within the valve at
the side of said eccentric, substantially as
described. -

12, In a fluid-pressure engine, the combi-
nation of a cylinder, rotatably supported, a
piston adapted to reciprocate in said cylin-

30

35

der, a valve-chamber at the side of said eylin-

der, opening thereinto at its ends, said valve-
chamber having openings at its ends, and a
valve reciprocating in said chamber, having

a steam -chamber arranged to alternately 4o

communicate with the openings into the cyl-
inder, said valve being also arranged to pass
said openings in 1ts exhaust movement so as
to open the eylinder to the openings in the
end of the valve-chamber, substantially as
described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subseribing
witnesses. |

ROBERT C. BERRY.

Witnesses:
THOMPSON R. BELL,
JOS. RINGLAND.

45




	Drawings
	Front Page
	Specification
	Claims

