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UNITED STATES PATENT OFFICE.

GDORGD J. WABDWELL OF RUTLAND VDRMONT

IMPROVEMENT IN. OSCILLATING STEAM ENGINES

e

| Speclﬁcatwn fﬂrmmg part of Letters Patent No. 156,68’3, dated November 10, 1874 ; a,pplication filed
- - October 1 1874, |

To all whom #t may concern :
Beit known that I, GEORGE J. WARDWELL,
of the town and county of Rutland, State of

Yermont, have invented a new and useful Im-

provement in Oscillating Steam-Engines; and

I do hereby declare that the followmg is full,
- clear, and exact description thereof, reference
bein g had to the accompanying dmwmgs malk-
ing part-of this specification, in which—

Figure 11s a side e.lev&tlon of an oscillatin g
engine constructed in accordance with my in-
vention. Iig. 2 is a vertical central section
0f the same. Fig. 3 1s a side elevation of the
piston and its rod, and strap or box by which
the crank-shaft is connected to the piston-rod.
Fig. 41s a longitudinal section of the cylinder.
F1g. b 1s a diagram on a plane of the circum-
ference of the piston.

- First, the nature of my Iinvention consists

1in the combm&hon, with the piston-rod of an
oscillating engine and a guide-rod, of means
- for turning the piston while it is remproc&tmg -

“second, in the crank-shaft strap or box, made
in two halves and constructed to recewe and
confine the lower end of the piston-rod of an
oscillating engine while it (,I(Lsps around the
crank-shatt.

The first part of my invention is designed
for so operating the piston of an osclllatmg
engine that its curved receiving and exhaust-
ing passages shall be broughtand keptinrange
with the 1let and exhaust ports of the cylm
der during the inward and outward strokes of

the piston. The construction and operation
- of my invention are such that the use of valves
in or on the ¢ylinder are rendered unnecessary,
and yet the steam may be cut off at any point

desired, and worked on the expansion, while
the piston is balanced at proper times in range

with the inlet and exhaust passages of the cyl-
inder during the inward and outward strokes
of the piston; and the second part of my In-
vention 18 to smlpllfy render more convenient
and duarable, as well as cheapen the connect-
Ing means between the crank and- piston-rod
of oscillating engines.

- A represents the frame of the engine, cast
in two upright circular parts, with openings
through it for making it light and giving ac-
cess to 1ts interior, wherein the working parts
of the engine are arranged. The lower part
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has a broad base-flange, and the upper part
has a flange at its base, by which it is bolted
to the lower part.
Any other style of frame may be adopted;
but the one shown is light, strong, and c,heap
B is the OSGIll&tlIlﬂ‘ Cy lmder, hung by its
hollow journals a « in boxes upon the top of

the frame, so that about one-half of its length

extends down into the frame. This cylinder
is perfectly plain in its bore, having no other
chamber or passages besides the receiving-pas-

sage a! and the exhaust-passage a? through its

journals a @, which passages are enlarged and
narrowed as they approach the inferior circum-
ference of the cylinder, in order that the dis-
charging end thereof shall be equal 1n its ca-
paclty to the receiving end. O 1s the piston,
having in it reverse-operating recerving-pas-
sages d d', of about the curvilinear shape rep-

resented. These passages commence near op-

posite ends of the cylinder in open grooves,
and then for about one-half, more or less, of
their length take the form of inclosed channels
or tubes, and extend totheends of the piston, so
as to 0peu into the cylinder at opposite ends of
thepiston. Ontheoppositeside of the piston re-

{ verse-operating exhaust-ports d? d* are formed
in the piston, these taking the form of open

grooves from’ their begmnmg to their ending.

"The receiving and exhausting ports are of

about the same shape, and they, respectively,
work together in pairs, one of the exhaust-
ports and one of the recetving-ports operating

on the in stroke'and the others operating on .

the out stroke of the piston.  These ports are
so arranged that the steam acts on both sides
of the plston simultaneously, for the purpose
of balancing the piston, Whlle only one of the
ports thus acting is in communication directly
with the steam-inlet passage; and while this
is the case the tubular portlons of the recelv-

ing-channels cause the steam to be cut off and
worked on the expansion near the completion
of the in and out strokes of the piston. To
work this piston, it is connected to a erank-
shaft, D, by 1ts rod I ; and to make this con-

nectlon T have dewsed a strap or box, I' F,

made ot two halves, and in the upper part ot'
these halves semicirculzbr bearing or box seats
e ¢ for the lower end of the plston rod are
formed, and below these seats & trausverse
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passage, f, 1s made through each of the pieces, |

1n order to accommodate an enlargement, g,
of the end of the rod, and below this passage
semicircular bearing or box seats h & for the
crank of the shaft are made transversely
through the pieces F' K, as shown. The pieces
F If are placed laterally against the crank-
wrist between the crank-arms, and against
the piston-rod above its enlarged end, and
clamped loosely upon the same by bolts or
screws. The connection thus made produces
an osclillation and reciprocation of the piston;
andnow, to turn the piston during these move-
ments, a coupling-pin, (&, standing at right an-
gles to the piston-rod, is firmly fastened by an
eye-piece to the rod, and this pin is passed
loosely through an eye of a vertically-sliding
piece, H, which is fitted loosely by an eye over
a vertical rod, I, which is rigidly connected to
the frame A, as shown. By this coupling con-
trivance, which may be varied in its construc-
tion and arrangement without departing from
my invention, the piston-rod and piston are vi-
brated circularly during the oscillating move-
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ments of the piston and eylinder, and thus
the ports of the piston are brought properly
in range with the inlet and exhaust passages,
both on the in and out strokes of the piston.
1t may be found desirable to use other power
than steam for working this engine, and there-
fore I reserve to myself the privilege of using
either steam, air, gas, or any other suitable
agent as the power for operating the piston.

What I claim as my invention is—

1. The combination, with the oscillating pis-
ton-rod K and the guide-rod I, of a sliding con-
necting device, G H, for turning theé piston
while the piston is oscillating with the eylin-
der, and sliding back and forth therein, sub-
stantially as and for the purpose set forth.

2. The combination of the connecting strap
or box, made of two halves, as described, with
the crank-shaft and piston-rod of the engine,
substantially as and for the purpose set forth.

GEORGE JEFFARDS WARDWELL.

Witnesses:

C. H. FORBES,
. CLARK.
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