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To all whom it mar 1 COTLCETTIL:
Be it knowu that I, DEXTER D. HARDY, a

* eitizen of the Umted states, reSIdlncr at Ohl-_
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cago, in the county of Cook and State of I1li-
nois, have invented a new and useful Im-
provement in Vibrating E Engines, Of which the
following is a slaeczﬁc&tlon
My invention relates to lmplovements In

‘vibrating engines; and the objects of my im-

provements are to produce a more perfectly
steam-tight joint between the cylinder and the
face against which it slides; to make a more
perfect running-balanee of such engines; to
make the action of the exhaust mdependent
of any automatic or other change in the ac-
tion of the steam-valve, and, in general, to add
to the efficiency of sueh machines.

Referring to the drawings which form part

of this speclﬁcablon I‘igure 1 18 a vertical
Cross-section on a plane passing through the.

axis of one of the eylinders, and Fig. 2is a ver-
tical longitudinal sectlon through the axes of
both cyllnders -

A 18 the casing of the engine.

B B are the steam. cy]mdms, C.C, the plS
tons; D, the
shaft cmnks F F, sliding plates carrying the
standards G G whmh enter at their top ends
sockets in the eyhnders B B and act against
springs H H in said sockets.

J is the steam-valve, which governs the ad-
mission and dlscharfre of the steam to and
from the eylinders. Steam i 18 admitted to the
valve-chambers at K and exhausted from the
cylinders at L. :

M is the eccentric OPEIB_tlHﬂ‘ the valve. The
pistons C C take hold of the crank-pins di-
rectly, and are journaled thereto in any suit-
able manner. Each piston carries a cylinder

or guide, P, at its lower end,which is fitted to
slide on the standard or upright Q, attached to

the plate ¥. - While the pistons reciprocate
vertically the steam-cylinders reciprocate in a
horizontal direction, which admits of acircular
movement of the cranks The springs H H,
acting on the cylinders on onegide and on the
standards ¢ G on the other side, and through

them on thesliding plates FF, tend to force saud_

plates and cylmders away from each other.
This is to force the eylinders to bear firmly

agalnst the inside surface of the casing,which

main shaft; B K, the main-
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formed in the top of the cylmders, which re-

duce the area of opening of the eylinders at

thelr ends, thereby producing an wupward
pr essure when steam 1s in the cy]mders tend-
ing to force the cylinders still harder against
their seat. This upward pressure is that due
to the difference between the area of the main

part of the eylinder and that of its end open-
ing. _
with the shoulder R, s0 as to reduce clealauce-

I'ne pistons are shouldered at S, to agree

space.

- The piston-guides P are fitted to slide on
the uprights Q, to relieve pistons and eylm-
ders of side strain and wear.

I make the weights of the pistonsalike, and
the weights of the cylinders also alike. More-
over, L make that part of each piston which is
above its crank-pin exactly balance in static
balance that part which is below, and, consid-
ering the plates F and rods G as a palt of the
cylinders, I apply the same principle to the
cylinders. This isin order that the inertia of
the rapidly-moving parts shall be the same on
each side of the crank-pins, to destroy any
tenaenoy of these palts to revolve about their
crank-pins.

Placing the erank- -pins one hundred and
elghty deﬂ'lees apart makes the running-bal-
ance complete, for the inertia of the equal-
weight cylinders and equal-weight pistons is
equal and aets in opposite directions on the

shaft. -

- The exhaust-ports 1. open dir ectly 111t0 the
cylinders or are closed by the sliding faces of
the cylinders, while the steam-por bs N are
opened and closed by the valve J. This con-
struction enables the admission of steam to be
adjusted or antomatically governed,while the
exhaust 1s not affected thereby.

I inclose cylinders and plstons within the

tight casing A -and partly fill- it with oil or
other lubricant, which, being splashed about
by the running p&ltS? Is thrown onto all the

interior running faces.

In addition to this, shoulders R are
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W is a centra,l support for the shaft, which -

may or may not be used.

X X are bearings for the shaft, formed in
the sides of the casing.

I do not confine myself to two cylinders and
pistons, for any number above two may be

1s properly prepa.red to maintain a steam-tight { used and a similar balance of parts produced
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~dispensed with and the movement of the ¢yl- |
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apgular distances apart. The eylinders may

rate cranks, I

itsinternal shoulder, R, piston C, journaled di-

by placing the corresponding cranks at equal |

be placed below or beside the shaft or in any
radial direction therefrom, in any case being
beside each other and corresponding to sepa-

If preferred, the exhaust may be operated by
a separate valve, or all steam-valves may be

inders may be made to control admission as
well as exhaust. '
- What I claim as my invention 18—

1. In a vibrating engine, the shoulder R,
formed by reducing the size of the cylinder at
its end, in combination with open-end rectili-
near vibrating cylinder B and casing A, hav-
ing a suitable surface for the cylinder to slide
against, substantially as set forth. ;

2. Ina vibrating engine, the combination of
open-end rectilinear vibrating eylinder B, with

reetly to the erank-pin, shaft D, and casing A,
having a surface for the cylinder to vibrate

against, substantially as set forth.
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3. In avibrating engine, the combination of 25
two or more rectilinear vibrating cylinders, B,
with pistons journaled directly to separate
cranks, E, the crank-shaft D, having two or
more cranks at equal angular distances apart,
and the casing A, having the exhaust-ports 30
leading directly into the cylinders B, and the

steam-ports N, operated by the valve J, sub-
stantially as set forth.

4. A vibrating engine consisting of two or
more rectilinear vibrating cylinders, B, hav- 35
ing single-acting pistons G, journaled directly
to cranks E at equal angular distances apart
on the shaft D, the casing A, inclosing sald
cylinders, pistons, and eranks, the rods G,
springs H, and plates IF, and the ouide-cylin- 40
ders P and posts Q, substantially as set forth.

DEXTER D. HARDY.

Witnesses: -
WinniaM J. FAULKNER,
ALTLAN L. DENNETT.
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