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UNITED STATES PATENT OFFICE.

DEXTER D. HARDY, OF LAKE VIEW, ASSIGNOR TO THE HARDY HIGII

SPEED ENGINE COMPANY,

OF CHICAGO, ILLINOIS.

STEAM-ENGINE.

SPECIFICATION foxjming part of Lei;ters' Patent No. 434,561, dated August 19,1890,
Application filed January 12, 1889;. Serinl No. 206,174, (No modsl.) |

To all whom it may concerm:

Be 1t known that I, DEXTER D. HARDY a
citizen of the United States residing at Lal{e
View, in the county of Cook and State of T1li-
nois, have invented certain new and useful
Improvementsin Steam-Engines, of which the
following is a specification.

My invention relates to improvements in

cylinders of different diameters are used be-
tween which the shaft passes at right angles

~to their bore, and operating in'conjunct.ion

with two pistons rigidly connected together
and having steam constantly applied to one
of said pistons and alternately applied to and
exhausted from the other; and the objects of
my improvements are, first, to simplify the

construction of such engine; second, to make |

it more compact; third, to reduce the liability
of getting out of repair, and, fourth, to make it
more accessible to repairs. I attain these ob-
jects by the mechanism illustrated in the ac-
companying drawings, in which—

- Figure 1is a veltlcal longitudinal section
thwuﬂh the cylinders and plstons, showing
the conneeting—rod and crank in elevation:
Fig. 2 is a horizontal section through the en-
tire engine,showing the shaft-connecting rod
and pulleys in elevation. Fig.3is a vertical
cross-section showing the crank and shaft in
elevation.

Similarlettersrefertosimilar par ts through-

out the several views.

A indicates the large eyhndel
cylinder; C, small piston; D, largeplston K,
steam- chest F, valve; G, ethaust-plpe H
connectmﬂ*-lod I, loop- IOd J, crank- cham-
ber; K, cmnk L_, cr&nk-pm M crank-shatt;
N, eceentric; O, eecentric-stmp; P P, Shells
for main bearings; Q, cover to erank-cham-
ber; R, main frame; S S, main bearings con-
taining the shells P P; T, fly-wheel pulleys;
U, eccentric-rod; V, wrist-pin by which the
valve 18 operated; W, rocker-arm; X, rock-
shatft, to whieh the rocker-arm W is attached;
Y Y, heads to steam-chest; Z, bushing for
valve-rod X; a, gland for stuffing-box; b, pin
in large piston, to which one end of the con-
necting-rod I 1s connected; c ¢, receptacles
forrecetving collars when rebabbitting shells;

¢, live-steam pipe; e, branch of live-steam |

’ tion of the box that works upon the pin b; j

B, small

1nders.

-Both bearings may, however,
otherwise detachably secured to the frame.

| pipe d, leading to small eylinder B; 77, open-

| ings in the piston D to allow the cranks K to
pass; g ¢, are elongated openings through
which the shaft N passes; i, cap forming one
end of connecting-rod; ¢, cap forming a por-

L L ] L

' 79777, packing-rings in the pistons D and C;
k, exhaust-port; [, admission-port.

The cylinders A and B and main frame R
are preferably formed of one piece, but may

be made otherwise—as, for example, the cyl-

inders A and B may be bolted to the main
frame R or the entire engine may be bisected

vertically through the shaft between the cyl-

The two pistons D and C are also
shown formed of one piece, having the elon-
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cgated openings ¢ ¢ to admit of the recipro-

cation of the pistons freely over the shaft, and
the openings f 7, to enable the cranks K K to
pass freely through the walls of the piston;
but I do not (,onﬁne myself to the 111teﬂ'ral
construction indicated.

Located in and near one end of thelarge
piston D is the pin b, to which one end of the

70
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connecting - rod I is pivotally fixed, the
other en’d of the connecting-rod being COn-

nected to the crank-pin L of the main shaft

M. The loop-rod I, passing around the cap <,

forming one of the ends of the conneectin ﬂ'-rod
H, that works on the pin 6, has its two ends

pass through the cap £, with suitable nuts

{ placed thereon to enable the collar on the pin

b and pin L to be taken up at the same time
and by the same operation. The pistons D
and C are provided with suitable packing-

rings 7, and preferably connected together,
as ShOWIl

30

The frame R is ptOVlded with be&lmﬂ‘s S .

for the crank-shaft M, one of said be&unos
being preferably cast on the frame and the
other bolted or otherwise fastened thereto.

be bolted or

The bearings S are provided with shells P P,
having chambels n n, 1n which Babbitt or
other sulta,ble beaung metal may be poured.
Sald shells are also provided with annular
recesses ¢ to receive collars for the purpose of
keeping the shaft M in line when the cham-
bers n n in the shells are being refilled.
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The large cylinder A is provided with a -
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head which supports the steam-chest E. Said
steam-chest has a port [, leading through the

- head of the large cylinder for the passage of

IO
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steam to and from the latter, and it also has
an exhaust-port &, and within said steam-
chest is located a valve F for opening and
closing these ports. This valve is shown as
of the oscillating order, and it is rocked by
means of the eccentric-rod U, connected with
the eccentric N on the crank-shaft M, and
the crank orrocker arm W on the protruding
end of the valve-shaft X. The live-steam
pipe d leading from the steam-generator com-
municates with the steam-chest E, and has a

branch e communicating with the small eyl- |

inder D.

- Q18 acover removably secured over a large
opening in the frame R, through which access
may be had to the central chamber within the
frame for the purpose of adjusting the con-
necting-rod. |

The operation of the engine is as follows:
Steam is admitted through the pipe d into

. the steam-chest I, and by the action of the

25

-~ D to move i1ts entire stroke.

valve If I¥ it is also admitted through the port
[ into the large cylinder A, causing the piston
| It will be seen,
of course,that, while moving its entire stroke,

~the small piston C, having steam constantly
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acting upon it, offers a resistance to the move-

ment of the piston D in proportion as the
area of the small piston C is to the area of
the large piston D. The large piston D hav-
ing reached the end of its stroke and the large

cylinder A being full of steam and the valve |

I¥ having in the meantime during the inward
stroke of the piston D moved into a position
that gives communication between the ports
k and [ through the cavity in the valve, the
steam in the cylinder Ais exhausted through
the ports [ and £. 'While the steam is being
exhausted from the cylinder A the steam con-
stantly acting on the small piston C causes
the piston to move back, thereby completing
the revolution.

I am aware that engines having different
diameters of eylinders and differential areas
of pistons working therein have been made.

Therefore 1 do not claim such broadly; but |

Whatldoclaimasmyinvention, and desire
to secure by Letters Patent, is—

1. The combination,in an engine, of acrank-
shaft, two cylinders of unequal diameter lo-
cated axially in line with each other on oppo-
site sides of the crank-shaft radially thereto
and having their outer ends closed, two con-
nected pistons in said eylinders, a steam-pipe
for constantly supplying steam to the smaller
cylinder, a steam-pipe communicating with
the larger cylinder, and a valve mechanism
for alternately admitting steam to and ex-
hausting steam from the larger cylinder.

2. In an engine, substantially as deseribed,
cylinders of unequal diameter placed axially
in line with each other and having their
outer ends closed, a frame connecting said
cylinders and forming a crank-chamber be-

434,551

tween them adapted toretain oil and provided
with an opening in its top, a cover for said
opening, shaft-bearings on the frame at right
angles to the line of the eylinders, a erank-
shaft mounted in said bearings and having
its crank within the chamber, connected pis-
tons working in the eylinders, a rod connect-
ing the pistons with the crank of the shaft,a
pipe admitting steam constantly to the outer

end of the smaller cylinder, a steam-chest
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communicating with the larger cylinder, and

a valve mechanism for admitting steam to

-and discharging steam from said larger cyl-

inder.

3. In a steam-engine wherein the steam is
exhausted from but one end of the piston
only, connected pistons of unequal diameter

axially in line with each other and placed on

opposite sides of the crank-shaft and con-
nected to said crank by a suitable conneect-
ing-rod and working within oppositely-ar-
ranged cylinders of unequal diameter, the
larger cylinder being provided with a steam-
chest, and suitable valve mechanism for ad-
mifting steam to and exhausting steam from
saild larger cylinder only, the smaller eylin-

‘der being in direcet communication with the

steam in the boiler by means of a steam-pipe
connected 1n 1ts head. |

4. The combination of a centrally-cham-
bered frame eylinder of unequal diameter ar-

posite sides of the chamber, the crank-shaft
transverse to the axis of the cylinders, con-
nected pistons of unequal area, the connect-
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‘ranged axially in line with each other on op-
ICO

ing part of which is provided with an elon- |

gated opening through which the shaft passes,
and also being provided with openings to per-
mit of the free rotation of the erank and its
connection, a head on the outer end of the
smaller eylinder provided with a steam-pipe
for constantly supplying steam to the smaller
cylinder, the steam being cansed to circulate
back and forth in said steam-pipe from said
smaller cylinder, a head on the outer end of

the larger cylinder provided with a steam-

chest, and a valve for admitting steam to and
exhausting steam from the larger cylinder
only. - .

2. The combination of a centrally-cham-
bered frame supporting oppositely-arranged

cylinders of unequal diameter, which stand

axially in line with each other, a erank-shaft
at right angles to the line of said eylinder,
connected pistons working in said ceylinders
and actuating the crank-shaft, a steam-chest

communicating with the larger c¢ylinder only

by means of a valve and suitable arrange-
ment of ports, said valve being operated by
suitable mechanism connected to the eceen-
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tric secured to the crank-shaft, substantially

as and for the purpose set forth.
' DEXTER D. HARDY.

Witnesses:
IFRANK S. BLANCHARD,
FRED GERLACH.
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