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UNITED STATES

PATENT OFFICE.

ABRAHAM T. WELCH, OF BALTIMORE, MARYLAND.

ROTARY STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 668,942, dated February 26, 1901,
Applisation filed January 17, 1800. da_ria,l No. 1,811, (No model.

To all whom it maly concern. |

Be it known that I, ABRAHAM T. WELCH, a
citizen of the United States of America, and
a2 resident of Baltimore, Maryland, have in-

vented certain new and useful Improvements

in Rotary Steam-Engines, of which the fol-
lowing is a specification. |

This invention relates to improvements 1n
rotary steam-engines.

The objects of my invention are to utilize
a1l the power by progressive geometrical in-
creasing of expansion ot the pressure of the
heat units down to as near zero as possible
and as quickly as possible and to utilize the
leakage incurred by the wear of parts through
speed and where the leakage is always toward
a lower pressure of constantly-inereasing ex-
pansion.

The advantages of the invention are as fol-
lows: first, constantexpansion of main power
under pressure; second, constant expansion
of leakage-power under pressure; third, speed
of utilizing main power for economy of radia-
tion; fourth, simplicity of manufacture and

of the parts to be replaced, and, fifth, capacity

of high or low speed and reversibility of the
engine.

The invention consists of an improved ro-
tary engine, as hereinafier set forth and
claimed.

Referring to the accompanying drawings,
Figure 1 is a vertical longitudinal section of
the rotary engine proper constructed in ac-
cordance with this invention. Fig. 21sa ver-
tieal transverse section on the line z @ of Fig.
1, showing the piston in the position ot a quar-
tap-turn to the left from that in Fig. 1. Fig.
3 is a diagram showing the relative position
of the piston to the cylinder when the engine
is reversed. Fig. 4 is a vertical transverse
section. Fig. 5 is a vertical transverse sec-

tion on the line of the governor through the

reversing-cock. | |

Referring to Figs. 1 and 2, 1 indicates the
cylinder of the engine, mounted on suitable
supports 2, 3 the piston, and 4 the shaft, hav-
ing its ends mounted in the bearings 5, and a
fly-wheel 6 on one end. The shaft 4 1s con-
nected with a second shaft by an endless belt

zo 7, passing over a pulley 8 on the shaft 4 and

over a pulley 9 on one end of a shaft 10,
mountec in bearings 11, and having its other
end connected by a beveled gearing 12 with

-

the governor 13. 14 is a casing 1in which 1is
mounted the reversing-cock 15. The gov- 55
ernor 13, as shown, is mounted on one end of
the casing 14. 16 is the inlet supply-pipe,
controlled by a valve 17, and 18 is the ex---
haust-pipe, located at the other end of the
casing 14. 19 is a handle for operating the bo
reversing-cock. |

Referring now to the construction of the
cylinder and piston of the engine, in order
to carry out the principle of this invention
they are formed from end to end as shown in 65
Fig. 1, preferably in the shape of a stepped
funnel or cone, thereby affording or present-
ing a series of oradually-enlarged cylinders
and pistons extending from end to end, the
steam-space in each cylinder or section of the 7o
whole cylinder gradually increasing in size
fromn the smallest or first cylinder to the
largestorlasteylinder. Anynum berof these
stepped parts of the cylinder and piston may
be provided, according to the work required. 75
The several steam-spaces are indicated by 20/,
202, and 20%. They are shown in Fig. 1 as al-
ternately located on opposite sides of the pis-
ton. 'This is due to the fact that the piston
is preferably constructed with the eccentri¢c 8o
alternating in each section of the cylinder,
for the purpose to be hereinafter explained.
The piston, however, may be formed with its
eccentric on the same side in the several
stepped portions thereot. 35

Referring to Fig. 2, 20 indicates a roller
stean packing or abutment located in a eir-
cular seat 20", between the steam-ports 22, said
circularseat being larger in diameter than the
diameter of roller 20, as shown, whereby the go
stoam can act upon said roller 20 and press
it down, the roller 20 being pushed up by the
occentric of the piston as it revolves. It de-
sired, a small friction-roller may be employed
in the piston similar to that shown in Kig. 4. 95

Referring to Fig. 1, the steam-ports of the
reversing-cock 15 and their connections with
the steam-spaces of the cylinder will now be
described. Atthe steam-entrance end of the
cock 15 there is a three-way steam-passage, 100
as shown in Fig. 5, (indicated at 3', 8% and 3°,)
and at the exhaust end of the reversing-cock
15 there will be a similar three-way arrange-
ment of ports, and intermediate between said
onds of said cock there will be a number of roj
| two-way steam-ports, according to the num-
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berof steam-spaces, as shown in dotted lines, |
Fig. 1, (indicated at the points

_ a O ¢,) the
steam exhausting fromn one ecylinder to the
next, beginning with the smallest cylinder,

the steam passage-ways extending across par- |

titions from one steam-pipe to another. By
revolving the cock 15 one-half turn toward

the right the engine is reversed to ends of the
three-way and opposite ends of the two-way
through the cock, being brou ghtflush with the
inlet and exhaust openings or portsin the cas-
ing, so as to presenta continuous opening for
steam through the engine, which is intermit.-
tently intercepted by the eccentric of the pis-

ton alternately when the engine is ranning,

The advantage of the construction of the

roller 20 and its seat 21 is that it is actuated.
by the steam-pressure, so as to run

smoothly
at a high speed with an économy of space.
The operation of the engine is as follows -
Steam being admitted through pipe 16, by
means ot valve 7, through the governor 13
and reversing-plug 15 to steam-port 22, Fig. 1
and from the lattér to the left of the roller 20,
Kig. 2, presses against the eccentric of piston
3 and causes it to revolve toward the left.
During the time it takes to start or to make
one revolution the unpacked joints allow a
certain amount of steam to escape to the next
larger eylinder through the exhaust-port 22/,
including all that leaks past the roller 20 and
its ends toward the right side and directly
throngh the vertical joint, where there is pres-
sure during the revolution. As the contact
of piston with the eylinder in the next larger
cylinder is just the oppostite of that in the
smaller cylinder practically all the leakage
to the next larger cylinder is delivered into
the steam-space between the roller and the
contact ot piston and cylinder in succession
to do the work. After all the larger cylin-
ders get their quota of steam the leakage is
delivered against a lower steam-pressure, and

?

thereby prevents loss by successive expan-

sion of leakage. Should the smallest section
of the pistons be on or nearly on the center,
the leakage will start the engine through the
next larger cylinder. In this construetion
the steam can be expanded, so that there will
be very little pressure from the larger to the
largest cylinder, the leakage toward and in
the largest-being practically- nothing.
T'he speed of the engine ean be regulated
to run fast or slow, but the proportional size
of the sections of the cylinder to that of the
piston, 8o as to allow more or less steam-
“pace, goverus the economy and practicabil-
ity of a slow or fast speed of pistons. A small
Steam - space in volume necessitates high
speed, but more wear, a large steam-space
less wear, but less economy. A mediam vol-

ame of long length is preterred, so as to util-
‘1ze the high speed of the
extent. |
Having thus described my in vention, what
I claim, and desire to secure by Letters Pat-
ent, is— .- | |

steam to a desired

668,049

1. A rotary engine, having itscylinder and
piston formed of a series of parts gradually
increasing in size from the steam-inlet to the
exhaust of the engine, said several parts be-

ing, in effect, a series of pistons and eylin-

ders, in combination with abutments and a,
regulating-valve, and steam connections be-
tween said regulating-valve and said series
of cylinders, connecting each adjacent pair
of eylinders, and forming a continuous con-
nection from the steam-inlet to the exhaust,
as and for the purpose set forth.

- 2. Inarotary steam-engine, a ¢ylinder and
piston, forming with each other a series of

gradually-enlarged eylinders and pistons,said

cylinders separated from each other and con-
nected by steam-passages extending from one
cylinder to anotherin combination with suit-
able abutments, as and for the purpose sef,
forth. - |

5. In a rotary engine, a eylinder and piston
forming a series of gradually-enlarged pistons
and cylinders (each piston being eccentric in
1ts own cylinder), each pair of eylinders be-
ing connected by steam-passages, and the ec-
centric of each piston being located on the
alternate side from that of the adjacent pis-
ton in combination with suitable abutinents,
as and for the purpose set, forth. |

4. In a rotary engine, a cone-shaped ¢ylin-
derand piston forming a series of stepped por-
tions, each pair of eylinders being connected
by steam-passages, and each cylinder being
provided with an abutment and socket, said
abutment being movable in said socket and
impinging against the piston, as and for the
purpose set forth. |

9. Inarotary engine, a cylinderand piston,
forming together a serieg of pistons and cyl-

Inders, in combination with abutments and a

regulating-cock having ports and steam-pas-
sages connecting each adjacent pair of cylin-
ders, and forming a continuous connection
from the steam-inlet, the said series of pis-
tons and eylinders gradually increasing in
size from the steam-inlet to the exhaust, as
and for the purpose set forth.

6. Inarotaryengine,acylinder and piston,
forming together a series of cylinders and pis-
tons of gmdu&llydnereasing size from the

steam-inlet to the exhaust, a socket and an

abutment movable in said socket and im ping-

ing against the piston, said abutments and

socket being located in each section of said

cylinder, forming a sevies of cylinders, in
~combination with a regulating and reversing

cock having three-way ports, and passages

| between said inlet end and the exhaust, con-

necting pairs of adjacent cylinders, or steam

Spaces, as and for the purpose set forth.
Signed by me at Baltimore, Maryland, this

12th day of January, 1900. -

ABRAHAM T. WELCIL.

Witnesses:
W. W. POWELL,
GEORGE KENT.
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