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To all whom it may concern:

Be it known that we, GEORGE H. W ARING
and OSCAR B. WHITE, of the city of St.John,
in the county of St. John in the Province of
New Brunswick, in the Domlmon of Canada,
have invented certain new and useful Im-
provements in Steam-Engines, of which the

following is a full, clear, and exact deserip-.

tion.

Reference is made to the aceompan}mw
drawings in which—

Flﬂ'ure 1 is a horizontal section of the de-
vice. Ifigs. 2,3 and 4 are horizontal part sec-

-tions of the device in different p031t10ns

Fig. 5 is a top view of the valve.
sule view of the valve.
views of the valve.
view of said valve.

The first part of our invention relates to
the combination of two eylinders of different
diameters having a common center and of
equal length, conneeted to and opening freely
into each othel and two pistons of different
diametershaving acommon center and bohdly
connected, a,daﬂ)ted to fit and reciprocate in
the cyhndels |

The second part of our invention relates to
a valve and steam chest having openings
which are controlled by the valve so as to ad-

KFig. 618 a
Figs. 7 and 8 are end

mit steam to the small eylinder and from it |

to the large one and from the large cylinder
to both eylinders between the two pistons.
The third part of our invention relates to
an auxiliary valve, or by-pass which is used
In starting the engine and when open allows

live steam to both the small and large pistons

S0 as to cause them to reciprocate in the cyl-
inders.

Similarlettersrefertosimilar par ts thr ough-
out the several views.

A and B are small and large cylmderg open-
ing freely into each other a,nd having equa,l
leun'ths and a common center.

C and D are smalland large pistons 8011d1y
connected asshown and adapted to fit and re-
ciprocate in the cylinders A and B respect-
lvely. ~

E is a hollow cylindrical valve adapted to
reciprocate in its chamber and in conjunction
with the passages, or ports a, b, cand 2 admit
and control steam so that it Wlll cause the
pistons C and D to reciprocate.

Fig. 91is a cross sectional

said valve is provided with pistons d, e, and
| /; asshown in the drawings.

F is a rotary auxiliary valve by which live
steam may be admitted to either piston to
cause them to reciprocate when starting.

Our device works as follows: Steam from
the boiler entersats, Fig.1,and passes through
the steam chest between the pistons of the
valve H and through the port a to the cylin-
der A which causes the piston C.to move for-
ward to the end of the stroke when the valve
K moves back, Fig. 2. and allows the steam 1in
A to pass thr oucrh 1 and E’s hollow center to
the port b and into the cylinder B. As the
steam passes into A and B the piston D be-
ing larger than the piston C the pistons are
forced back toward the crank in the direc-
tion of the arrows. Steam isagain admitted
to the small eylinder A, Fig. 1, which causes
it to again move forward and the exhaust
or dead steam in the c¢ylinder B 18 forced
out through fthe port 6 and through the hol-
low pa,tt of the valve E and through the
port ¢'into the two cylinders A and B, but be-
tween the pistons and escapes from there

through the exhaunst portd. On the comple-

tion of this outward stroke, as in Fig. 1, ex-
haust steam is again admitted to the large
cylinder B in the manner hereinbefore de-
scribed and as illustrated in Fig. 2, which

causes the inward stroke as before, in the di-

rection of the arrows.. The engineisallowed
to run high pressure this way, until up to
speed and thoroughly warmed up when the
auxiliary or starting valve I 1s closed as in
Fig. 4 and then the live steam is admitted to
thesmall cylinder A as before; but on the com-

[ pletion of the outward stroke the steam in A

is cut off from the boiler and by means of the

valve E allowed to expand into the large ¢yl-

inder B and the pressure being equal on the
pistons C and D they move in toward the
crank in the direction of the arrows asin Kig.
2. The engine now rans by high pressure or
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live steam acting on C and this steam expand-

ing into B and acting on D, which beinglarger
than C while the pressure is the same on each,
causes the inward or return stroke and so on
throughout the entire run, the dead steam in
thecylinder B exhausting as before described.
"What we claim as new, ~and deswe to secure

The stem of | by Letters Patent, is—
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1. In a steam engine, the combination with | adapted to fit and reelprocate in said eylin-

two eylinders of different diameters and of
common center and length, of two pistons of
different diameters, s::)liéll;gr connected and
adapted to fit and reeiprocate in said eylin-
ders, a port communicating with the smaller
of said cylinders, an auxiliary valve control-
ling said port,a port communicating with the
larger of said cylinders, a port located be-

with both said cylinders, and a main valve
having a hollow ¢ylindrical portion, said main
valve eontrollmﬂ' all of said ports, substan-
tially as descubed

2. In a steam engine, the combination with

two cylinders of different diameters and of |

common center and length, of two pistons of
different diameters, solidly connected and

ders, a port communicating with the smaller
of said cylinders, a port communicating with
the larger of said cylinders, a portlocated be-
tween the two pistons and communicating
with both said ecylinders, and a valve having
a hollow eylindrical portion and the stem of
which is provided with pistons d, e and f, con-

| trolling said ports, substantially as described.
tween the two pistons and communicating |

In test1mony whereof we have hereunto set
our handsin the presence of two subscribing

. witnesses.

GEORGE H. WARING.
OSCAR B. WHITE.

Witnesses:
CHARLES . SANFORD,
ALEXANDER J. BARNHILL.
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