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UNITED STATES

PaTENT OFFICE.

LEOPOLD LAPYRE, OF CINCINNATI, OHIO.

THREE-CYLINDER ENGINE.

SPECIFICATIQN forming part of Letters Patent No. 253,299, dated February 7, 1882,

1

Application filed May 27, 1881, (No model.)

To all whom it may concern :

Be it known that I, LroroLD LAPYRE, of
the city of Cincinnati, in the county of Hamil-
ton and State of Ohio, have invented certain
new and useful Improvementsin Three-Cylin-
der Steam-HEngines, of which the following is
a specification. |

My improvements relate to that class of
steam-engines known as ¢ three-cylinder en-
gines,” and in which the pitman of each piston
is connected to a common crank operated to
turn a central shatt, and in which the ¢rank is
at no time on a dead-center.

An important feature of my invention con-
sists in anovel and useful valve for controlling
the admission of steam into the ports of the
cylinder, and for enabling the direction in
which the pitmen are turning the operating:-
shaft to be reversed at will.

Other subordinate features of my invention
will beapparent{rom the following description.

Figure 1 represents a vertical longitudinal
section of a steam-engine embodying my im-
provements, said section being a central one
and taken at the dotted line zx of TFig. 2. Fig.
2 18 a cross-section of Tfig. 1, taken at the dot-
ted line » @ of I'ig. 1. Tig. 3 is a view, in per-
spective, of the cap and of the exterior of the
ports and the steam-supply inlet-port, the
valve case and chamber, and a levér and its
connections for operating the valve. Tig. 4 is
a view, in perspective, of the valve, and Fig. 5
18 a vertical longitudinal section taken through
the center of the same. Tig. 6 is a central
longitudinal section of the device for rotating
the valve.

A. indicates one of the cylinders, B another
ot same, and O another of same. These ¢ylin-

~ders are located so that theirlongitudinal axes
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are 1n the same plane, and so that these axes,
1f projected, will meet in a common center.
The longitudinal axis of each cylinder is lo-
cated one hundred and twenty degrees dis-
tant from the longitudinal axis of each of the
other cylinders, measured on a circle lying in
a plane passing through theseaxes,and having
for its center the central point in which said
axes meet. Iach cylinder has a piston, D, of

any of the preferred forms, the form here

shown being recessed on the inner side and
flat on that side of it which is toward the outer
end of the ¢ylinder. Each of these pistons is

| single-acting—that is to say, takes steam at

one end only, and in the present instance takes
steam at the outer end. Iach piston is pref-
erably packed in any suitable manner, being
preferably packed with the uasual ring-packing.
The packing is not shown in the drawings.

The outer end of each cylinder is provided

with a suitable head, as H, bolted to the cyl-
inder, as shown in Figs. 1 and 2, or otherwise
secured thereto. The c¢ylinders are secured
to each other at or near their inner ends by
Being cast together in one piece, as shown in
the drawings, or by being bolted to a central
drum.

Hach piston Dis provided with a pitman, I,
sultably secured by a pivotal connection to its
piston at the inner side of the latter, and con-
nected tothe crank H. Inthe presentinstance

novel device G of my invention, to wit: The eye
a of the aforesaid pivotal connection being cut
away at 1ts side next the pitman for a distance
of ninety degrees to give free play to the afore-
sald pitman, enough of the sides thereof being
left to always retain and secure the outer bear-
ing, €/, of the pitman in position within said
ptvotal device, thereby maintaining a flexible
and reliable connection between the piston D
and the pitman. A screw-threaded extension
or nib, b, at the backof said pivotal connection
engages a female screw in the piston, and thus
secures the pivotal connection to the piston.
The inner bearing of each pitman rests upon
and 18 secured to the crank-pin ¢ of the erank
H in any suitable manner. In the present in-

stance the pitmen are secured to the crank-

pin by two rings, one on each side of the pit-

man, as follows: The inner bearing, d, of each

pitman is provided at each side with an exten-
sion orflange, f,the bearing and the flange being
made sufficiently narrow in the direction of the
rotation of the crank to allow the free play of
the pitman. One of said rings, ¢, fits over the
flanges f on one side of the bearings, and is
held 1n position by the face of the main-shaft
crank H and the side of the pitmen, and an-
other ring fits over the flanges # on the other
side of the bearings d, and is held in position
by the side or face of the bell=erank 4 and the
side of the pitman. The crank H is fixed per-

manently on the shaft I, and preferably pro-
vided with sufficient counter - balance. The
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shaft I is journaled in a bearing, as J, support-
ed by the frame K of the engine, and 1s pro-
vided with a suitable packing-box, 1, for pre-
venting exhaust-steam {from escaping around

g the shaft.
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The valve-case M is formed of one piece and
has a suitable head, N, secured thereto by bolts
or other suitable means. The valve.case has
a flange, O, whereby it (the case) is secured to
the cylinders, the Hlange being connected to
the cylinders preferably as shown. The valve-
case is provided with three ports, I, located
at equal distances from each other—viz., at a
distance of one hundred and twenty degrees,
each port counecting directly with a port, (2,
leading toeacheylinder,and entering the latter
at or near its outer end. The valve-case has
three reverse-ports, R. The inlet-entrauce of
each reverse-port begins in front of and on a
line with one direct port, and passes over and
around said valve-case and enters the next
port P, as shown. |

In front of the reverse-ports I 1s the annu-
lar steam-space S, to facilitate the admission
of steam to the valve T. Steam is admitted

to the steam-space S by means of the inlet-

supply pipe U. The valve T is cylindrical 1n
form and adapted to rotate on its axis, and
also to move longitudinally within the valve-
ase, The means for causing it to slide are as
follows: A rod, V, is provided with & head, ),
located within a space formed Dby a cap, 4,
placed within a recess in the outer end of the
valve T and secured to the latter by bolts.
The rod V passes through a hole in the cap ¢,
and also through the cap N of the case and
beyond the head, where it is connected to a le-
ver, W, fulerumed at K’, whereby 1t 1mparts
to the rod and the valve a longitudinal move-
ment sufficient to throw the valve-port X from
steam-port P and bring it opposite to the re-
verse-port R, thereby admitting the steam 1o

“the reverse-port R, which passes over to that
port P which is one hundred and twenty de-

orees in advance of the crank, and thereby re-
versing the engine. Thecap U at point where
the rod V passes through the cap N 1is pro-
vided with a suitable steam-packing device, [.

The cylinder-valve T is provided with an an-
nularsteam-opening, ¥, which extends through
the ounter case of said valve for the purpose of
admitting steam to the annular steam-port X/
and port X. It will beremarked that thisan-
nular steam-opening is at all times open to
the annular steam-space ¥, aforementioned.
The cylinder-valve has also an exhaust-port, 4,

which is on the same circamferential line as

port X, but is located on the opposite side of
said eylinder from that on which port X is lo-
cated. This port Z communicates with an an-

nular chamber, Z/, in the valve, and this cham-
ber Z’ opens directly into the exhaust drom or
chamber 1, in which the crank operates, and
escapes through exhaust-pipe 2.

The valve T is further provided with a lon-
gitudinal axial chamber, 7, supported by an
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oblique anuular diaphragm, p p, which latter
separates the live steam from the exbaust-
steam. Thisaxial chamber contains the valve-
stem 3, which is rigidly attached to the valve
or bell-crank 4, the latter being connected to
the crank-pin ¢ by the pin ¢ or other suitable
means. The valve-stem is thus actuated by
the crank-pin ¢ and rotates with shaft I. The
-alve is free to slide longitudinally upon said
stem. The valve-stem is further provided with
a feather, g, fitting in a feather keyway in the
side of this axial ehamber 7of this valve. Thus
the rotation of the valve-stem rotates the valve.
This rotation of the valve admits the steam
successively to each cylinder through its re-
spective port Q and P, and the exhaust-port Z
of the valve, on the rotation of the latter, ex-
hausts the steam throngh the aforesaid ports
Q and P after it (the steam) has done its work.

To reverse the engine the lever W is moved
in that direction which is toward the right-
hand side in Fig. 1 to such a distance that the
valve will be moved longitudinally to such an
extent that its port X shall come opposite to
reversing-port R, allowing the steam to pass
through reverse-port R to ports P (Q one hun-
dred and twenty degrees in advance of the
crank, thereby necessarily reversing the en-
oine, and on the rotation of the valve T the
steam passes successively through each re-
verse-port R and the ports P Q, thereby con-
tinning the working of the engine in said re-
verse direction. At the same time the exhaust-
port Z successively on the rotation of valve T
exhausts the steam from the ports B P Q at-
ter the steam has done its work as formerly
through the direct ports P Q. ‘While the en-
oine is working in this reverse direction the
reverse-ports IX become a prolongation of the
ports P and Q. o |

That portion 5 of the cylinder-valve—viz.,
the part Iying to the left of the annular open-
performs the office of a balancing-pis-
ton, and is a continuation of the shell of the
axial chamber 7. The inside face or end of
this portion J receives the pressure of steam,
relieving the end-thrust of the valve from left
to right, that would otherwise occur from the
pressure of steam on the diaphragm p, and
thus perfectly balancing the valve.

The packing:rings 6, located at either end

of the valve, operate torender the valve more

perfectly steam-tight.

What I claim as new and of my invention,
and desire to secure by Letters Patent of the
United States, 18—

1, The cylinder-valve T, provided with an-
nular steam -opening y, annular steam - port
space X/, port X, counterbalancing piston or
part 5, annular exhaust-port space 7/, exhaust-
port Z, annular diaphragm p, and central axial
chamber 7, in combination with valve-spindle
3 and bell-erank 4 and pin ¢, and a valve-case,

1 substantially as and for the purposes specified.

2. The eylinder-valve T, provided with annau-

| Jar steam-opening ¥, annalar steam-port space
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X/, port X, counterbalancing piston or part:5,
annular exhaust-space Z/, and exhaust-port Z,
annular diaphragm p p, and devices enabling
the valve fo be rotated by the crank-pin ¢, sub-
stantially as and for the purposes specified.
3. The cylinder-valve I, provided with an-

~ nular steam-opening ¥, annular port-space X/,

10
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port X, counterbalancing piston or part O,
annular exhaust-space Z/, exhaust-port Z, an-
nular diaphragm p p, and devices for enabling
the valve to be rotated and operated longitudi-
nally, substantially as aud for the purposes
specified.

4. The cylinder-valve T, provided with an-
nular steam-opening y, annular port- space X/,
port X, counterbalancing piston or part o, au-
nular ex’:hfmbt port space Z" exhaust-port 2, an-
nular diaphragm p p, and devices for rotating
the said valve, and ¢ap 4, in combination with
rod V, provided with head j, lever W, and a

alve- case substantially as and for the pur-
poses .5peclﬁed

|

5. The reverse-steam ports R R R, in con-
bination with the valve-case M, provided with

cap N, annular steam-space 3, having steam-

inlet U, and provided with steawm-ports P P P,

and flan ge O, substautially as and for the pur-

poses specmed
6. The valve-case M, provided with cap N,
annular steam-space 3, having steam-injet U

steam-ports P P P, reverse-ports R R R,and

flange O, in combination with the cylinder-
valve T, provided with annualar steam-opening
Y, annular steam-port space X', steam-port X,
counterbalancing piston or pELI‘t D, ..-:-mnular
steam-exhaust space Z/, steam- exhaust port Z,
annular diapbragm » p, and devices. for ena-

bling the valve to berotated and operated lon-

gltudmallv, substantially as and for the par-

poses specified.

LEOPOLD LAPYRE.

Witnesses: '

| Wwu. E. JONES,
i, R. HILL.
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