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To all whom it MaY CONCErn: |
Be it known that I, BENJAMIN BRAZELLE,

of St. Louis, in the county of St. Louis and
State of Missouri, have invented certain new
and useful Improvements in Steam-Kngines,

of which improvements the following is a speci-
fication. |

The object of my invention is to provide a
simple,compact, and inexpensive direct-acting
engine adapted for application to pumping
water, feeding boilers, compressing air, oper-
ating steam hammers or stamps, rock-drills,
and analogous uses, and specially suited for
operation under high pressures and at high
speeds; to which end my improvements consist
in a certain novel construction and combina-

tion of a steam-cylinder and differential piston

~and a steam-chest and steam-operated valve,
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as hereinafter more fully set forth.

In the accompanying drawings, Iigures 1
and 2 are vertical longitudinal central sections
through a direct-acting steam pumping-engine
embodying my improvements, the pistons be-
ing shown at the upper and lower extremities
of theirstroke, respectively; and Fig.s,a trans-
verse section through the same at the line x x
of Fig. 2. |

Tocarryout my invention I provideasteam-
cylinder, A, which is bored out truly to receive
a differential piston, B, consisting of two cylin-
drical heads, b b/, of larger and smaller diam-
eters, respectively, nnited by a central stem,
each head fitting accurately and moving in a
portion of the eylinder of corresponding diam-
eter. A steam-chest, C, 1s formed upon or se-
cured. to the eylinder A, and is provided with
a differential piston-valve, C/, consisting of a
smaller eylindrical piston-head, ¢, and a larger
head, ¢/, united by a stem, and fitting respect-
ively in correspondingly-bored portions of the
steam-chest, the smaller piston, ¢, being so lo-
cated as to alternately establish communica-
tion through a port, ¢*, between the space in
the cylinder A above the larger area of the
head b of the main piston and the steam-pipe
C?, which communicates with the steam-chest
above the head ¢ and between said space and
the exhaust-pipe C?% which is connected to the
steam-chest at a point between the heads ¢and
¢/ of the valve. The smaller bore of the cylin-

der and the larger bore of the steam-chest are |

connected by a port, ¢%, opening into the steam-
chest below the larger head. ¢/, and the larger
bore of the eylinder and smaller bore of the
steam-chest by the port ¢, before referred to.

A port, ¢4, extends from the steam-chest above

the smaller head, ¢, to a pointin the cylinder at
or adjacent to the inner end of its larger bore,
said port being continuously opento the steam-
pipe 02, and consequently supplying live steam
to the space in the eylinder between the heads
b and b’ of the piston uninterruptedly during
the operation of the engine. A port with which
a supplemental exhaust-pipe, ¢°, is connected

is ‘formed in the cylinder A at or adjacent to
‘the outer end of its smaller bore, and the outer

end of its larger bore is closed, as is the ad-
jacent end of the steam-chest, by a head, A’.
The opposite end of the steam-chest is fitted
with a removable bonnet, ¢, to admit of the
insertion and removal of the valve, and a trans-
verse partition orseat, ¢',is formed in the valve-
chest to act as a stop for the valve on ifs up-
ward traverse, said partition having a ceuntral
opening fitting a collar, ¢%, on the valve-stem.
In the instance shown the cylinder A and pis-
ton B are each prolonged, so as to form re-
spectively a pump-barrel, A/, provided with
suitable connections, % b3, to suction and de-
livery valves, and a pump-plunger, B/, work-
ing with suitable clearance in said barrel;
but it will be obvious that in lieu thereof an
ordinary piston-rod,provided with connections
suitable for any special duty to which the en-
gine is designed, may be provided and actu-
ated by the means hereinbefore described.

In the operation of my improvements, the
piston B being at the upper and the valve C’
at the lower extremity of its stroke, as in Kig.
1, the steam from the boiler, which is admitted
to the steam-chest by the steam-pipe C?, passes
therefrom through the port ¢ into the cylinder
above the larger head, 0, of the piston B, and
also passes through the port ¢* to the space
between the heads b and 0/, acting thereby
upon both sides of the head b, but with an ex-
cess of downward pressure due to the difter-
ence in area between its nupper and lower sur-
faces, such preponderance of pressure effect-
ing the downward stroke. At the termination
thereof, the smaller head, &/, of the piston hav-
ing passed the lower port, ¢’ the steam sup-
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plied throu oh the port ¢* to the space between |

the heads passes therefrom through the port
¢ to the steam-chest and raises the valve C’

by 1ts pressure upon the larger head, ¢/, simul-

taneously opening the upper port, ¢, to the
exhaust, for the discharge of the steam which
has eftected the downward stroke, and effect-

1ing the upward stroke by its pressure upon the.

lower surtace of the larger head, b. At theter-
mination of the npward stroke, communicatiou
being established between the lower port, ¢

and thesupplementa,l exhaust-pipec’,the steam
which hasraised the valve C/ escapes through

the pipe ¢, and the pressure upon the upper

head, ¢, throws down the valve, thereby open-
ing the port ¢* to the steam-pipe and effecting
the succeeding downward stroke, as above de-
scribed. The provision of the eollar ¢® above

-the lower head, ¢/, of the valve effects the cush-

loning of the valve on its upward stroke by the
compression of air between the head ¢ and

- seat ¢'.

My improvements effect a material sim 1;11ﬁ-
catlon in construction and consequent reduc-
tion in cost, all valve-operating mechanism be-

O
bers—to wit, the piston and valve-—Dbeing re-
quired. An additional economy in construe-
tion 1s effected by reason of the fact that lathe-
work only 1s required in the finishing of the

apparatus, and the absence of joints and re-

duction in the number of wearing-surfaces is
of special advantage in its application to use
under high pressure and at high speed.

I claim as my invention and desire to secure

by Letters Patent—

1. In a steam-engine, the combination, sub-
stantially as set forth, of a steam- cylmder
differential piston nttmﬂ therein, and a dlﬁel
ential-piston dlstubutlon valve.

fitted respectively to the cylinder and to the

. In a steam-engine, the combination, sub-
stantlally as set forth, of a steam-cylinder, a
steam - chest, and a plStOIl -valve having two
heads ot different diameters, said valve bemg
adapted for reciprocation within the chest by 45
the application respectively of steam-pressure
to the smaller head directly from the steam-
pipe and to the larger lntermedlfﬂly throngh
the cylinder.

3. In a steam-engine, the combination, sub- zo
stantially as set forth, of a steam -cylinder
bored to two different diameters for different
portions of its length, a differential piston
formed of two heads of diameters correspond-
Ing respectively to those of the cylinder, and 55
connected by a stem,and a reciprocatin #valve,
by which a preponderance of steam:pressure
1s alternately applied to the outer and the in-
ner faces of the larger piston-head.

4, In a steam-engine, the combination, sub-
stantially as set forth, of a steam-cylinder and
a steam-chest, each bored to two different diam-
eters for different portions of its length, a dif-
ferential piston and a differential-piston valve,
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steam-chest, a steam-snpply and a steam-ex-
haust opening, each communicating with the
steam-chest, two ports, which respectively con-
nect the larger bore of the cylinder with the
smaller boreof the steam-chest, and vice versa,
a-port connecting the steam - supply opening
with the larger bore of the cylinder at the end
opposite that at which the port leading to the
steam-chest 1s located, and a supplemental ex-
haust-port located 1n the smaller bore of the
cylinder.,
B. BRAZELLE.
Witnesses:
J. SNOWDEN BELL,
CHAS. A. SAFFORD.
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