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UNITED STATES

PaTENT OFFICE.

JOHN WILLIAM DEARDORFF, OF \VAYNESBOROUGH, PENNSYLVANIA.

STEAM-ENGINE,

SPECIFICATION forming part of Letters Patent No. 544,806, dated -August 20, 1895.
- Application filed February 1,1895, Serial No. 637,083, ' (o model.)

To all whom it may concern:

Be it known that 1, JOHN WILLIAM DEAR-
DORFF, 4 eitizen of the United States, residing
at Waynesborough, in the county of Frank-
lin, in the State of Pennsylvania, have in-
vented a new and useful Improvement in
Steam-Engines, of which the following is &
specification. . .

My invention is intended to provide an en-
gine (preferably of the Corliss type) in which

-the power of the steam acts more equably than

in the usual style of engine; and to this end
my invention econsists in the construction
hereinafter more particularly described, and
then definitely claimed at the end hereof.

In the accompanying drawings, Figure I is
atop view of the compensating cylinder upon
the eylinder of Corliss type, with rocker-shaft
and fulerum-arm connected. Fig. IIis a side
sectional view of eylinder, showing shape and
construction of compensating eylinder, pis-
ton, and piston-rod with its attachment to
pinion, alsoimproved valve conneetion in mid-
dle of compensating eylinder and connecting
same with eylinder of Corliss type,said last-
mentioned eylinder being provided with im-
proved balance-valves which are cored, as
shown in Figs. Il and IV. Fig. III is a side
view of compensating eylinder, showing ful-
crum-arm attached to rocker-shaft with pin-
ions on either end, and also fulerum-arm con-
nection to disk'on end of erank-shaft of en-

gine, said Fig. IIT also showing rocker-arm.

and valve-arms, with connections.” Fig. 1V is
a section of cylinders at C and D of Fig. II,
showing the port connecilion between the com-
pensating cylinder and improved cored bal-
ance - valves, also showing valve - arm con-
necied with center valve. Fig. V is a sec-
tional view of eylinder at A and B in Fig. I,
showing port connection between the two cyl-
inders and center valve, and also showing the
center valve connected to wrist-plate.

In carrying out my invention I prefer to.

use a cylinder and valves of the Corliss type;
but the inlet-valves are modified by provid-

ing them with an additional port, which will.

admit steam from the compensating cylinder
to the main cylinder. This compensating

cylinder is set above and slightly to one side,
and besides the connection by the valves at
the ends of the main eylinder is further con-

nected to it by a valve at the center of its
length, whieh admits steam from the main to
the compensating cylinder. The compensat-
ing eylinder is preferably made with hollow
conieal heads, as shown, and the piston is
made in the form of a double cone to fit the
heads or substantially so. ‘When in opera-
tion, steam passing through steam-pipe and
valve W into'steam-chest Y passes over valve
g into port v and cylinder a, and after pis-
ton has traveled desired distance discharges
through port b and‘valve ¢ into compression
or compensating cylinder d, and compressed
by piston e into port f enters improved bal-
ance-cored valve g on the end, and passing
through inside of said valve into port v orcyl-
inder a and exhausts, passing through port u.

Disk h is connected on the end.of crank-
shaft of engine, having on the outer edge a
wrist-pin @, to which connecting-rods p and ¢
are attached,said rods extending to end of le-
ver-arm 4, which extends to rocker-shaft 4, and
said rocker-shaft having on each end a pinion
I, gearing in rack s in'bottom of boxes a a,
and gearing also into piston-rod L.

The relative operation of the compensating
cylinder and the cylinder of Corliss type,

above referred to, consists in the arrangement’

of improved cored balance-valves g and cen-
ter valve O, by which arrangement steam
passing over valve g from chest y passes
through port v into eylinder a, said valve ¢
cutting off live steam over portw after piston
in eylinder o has traveled its desired distance,
due to direct pressure. Then after certain ex-
pansion the same valve g opens, admitting
the compressed steam from compensating cyl-
inder d through ports f and v, driving piston’
in cylinder a to end of stroke, and shortly
prior to end of stroke of said piston in eylin-
der a center valve ¢ opens and admits the
steam between the two cylinders, equalizing
the same in the twocylinders. Then the pis-
ton ¢ in compensating eylinder d compresses
the equalized steam into eylinder a, as above
described. These valves are operated by the
wrist-plate b b, which is connected with cen-
ter valve ¢, and center valve ¢ is connected
with rocker-shaft § with valve-arm n and
rocker-arm % and connection o, and rocker-
shaft 7 is connected with lever-arm.<, which
is operated by disk 2 on end of crank-shaft
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of ‘engine. Thus these valves are operated
without the use of an eccentric, which is es-
sential to all other engines now in use, as the
above-described lever-arm connection com-
presses the steam, controls the valve motion,
and dispenses entirely with an eccentric.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination with a main steam cyl-
inder, of a compensating eylinder, a piston
in said compensating cylinder arranged to
compress the steam therein, and an automati-
cally operated valve for admitting said steam
to the main cylinder, substantially as de-
seribed.

2. The combination with a main steam cyl-
inder,of a compensating cylinder, a valve for
admitting steam from the main cylinder into
the compensating cylinder, a piston in said
compensating cylinder arranged to compress
the steam therein, and an automatieally op-
erated valve for admitting said steam to said
main cylinder, substantially as described.

3. The combination with a main eylinder,
of a compensating eylinder, a valve to govern
the admission of steam from the main eylin-
der to the compensating cylinder, a piston in
said eompensating eylinder arranged to eom-
press the steam therein, valves for admitting
steam from the compensating cylinder to the
main cylinder, and means for automatically
operating said valves at each stroke of the
piston substantially as described.

4. The combination with main and compen-
sating ¢ylinders, of a valve al each end of the
main cylinder, each of said end valves hav-
ing a port for the admission of steam from the

. boiler to the main eylinder, and another port

40

for the admission of steam from the compen-
sating eylinder into said main eylinder, sub-
stantially as deseribed.

5. The combination with main and compen-
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sating eylinders, of a central valve to allow -

of the passage of steam from the main cylin-
der into the compensating cylinder, and a
valve at each end of the main cylinder, each
of said end valves being provided with ports
to admit steam from the boiler to the main
cylinder and also from the compensating eyl-
inder to said main cylinder, substantially as
deseribed.

6. The combination with the main eylinder
of a steamn engine, of a compensating eylin-
der, a valve for admitting steam from the
main to the compensating cylinder, and valves
having passages on the outside for the ad-
mission of live steam to the eylinder, and
through their center for the admission of
steam from the compensating cylinder, sub-
stantially as described. ' _

7. The combination with a cylinder, pis-
ton, and main shaft of an engine, of the lever-
arm 7 connected therewith, & rocker-shaft j
carrying said lever-arm, pinions I, racks s,
and toothed piston-rod L, substantially as.de-
scribed.

8. In an engine, and in combination witha
eylinder, piston and a valve thereof, a rock-
shaft, a pinion thereon, a fixed rack on which
said pinion rocks, and intermediate connec-
tions between the valve and the pinion for
giving motion to the valve, substantially as
described.

9. In an engine and in combination with a
cylinder, piston, and valve thereof, a rock-
shaft 7, rocking pinions H on the ends thereof,
an arm m attached to said rock-shaft, an arm
n connected with the shaft, and a connecting
rod o between the arms m n, substantially as
desecribed.

JOHON WILLIAM DEARDORFF.

Witnesses:

ALEXANDER SCOTT,
THAD M. MAHON.
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