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UNITED STATES PATENT OFFICE,

JAMES CLAYTON AND ABRAHAM CAMPBELL, OF BROOKLYN, ASSIGNORS TO
THE ROOTS ROTARY STEAM ENGINE COMPANY, OF NEW YORK, N. Y.

IMPROVED ROTARY ENGINE.

Specification forming part of Letters Patent No. 24,393, dated February 11, 1862.

To all whom it maly concern: :

Be it known that we, JAMES CLAYTON and
ABRAHAM CAMPBELL, both of the eity of
Brooklyn, county of Kings, and State of New

York, have invented certain new and useful |
Improvements in Rotary Engines; and we do |

hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had fo the accompanying draw-
ings, forming part of this specification, i
which— .
Figure 1 is a vertical section of an engine
in a plane perpendicular to the axis of the
shaft. TFig. 2 is an axial section of the same.

Fig. 3 represents an inner face view of the |
side packing between the piston-drum and |
cylinder-head, partly in section. Fig.4isa |
- expanding steam-packing segments G G’ G*

face view, partly in section, of part of the cyl-
inder-abutment packing.

sponding parts in the several figures.

Thisinvention consists in an improved kind |
' the said segments are furnished with short

of packing applied between the piston-drum

and the cylinder-heads and to the eylinder- |

abutments, also in an improeved system of

exhaust valves and ports to be employed in |
combination with three or more pistons in |

the same cylinder.

To enable others skilled in the art to make |
' set-screws I Iscrewing through the eylinder-
- heads, and the steam acting within the seg-
ments G G’ G* G’ tends to expand the said

and use our invention, we will proceed to de-
seribe its construction and operation.
A is the cylinder, bored truly, fitted at each

end with a movable head B, and fitted at.one |

side with a packing-plate C, which consti-
tutes an abutment, such packing-plate not

projecting within the inner eircamference of |
' | escape of steam between. the latter rings and
' the drum and pistons. The segments G G’
- G% @'¥ are so proportioned in width in their
 different parts as to prodnce an aggregate
 pressure on the rings E E a little greater

the cylinder.

D isthe main shaft, working in bearings in
the cylinder-heads, such bearings being ar-
ranged eccentric to the cylinder in the direc-
tion of the abutment. '

H is the piston-drum of cylindrical form |

and concentric with the shaft D, to which it

is firmly secured, working in contaet with the |

abutment C, but at some distance from the
opposite side of the eylinder. ~

"L EF F are metal packing-rings fitted be-
tween the ends of the piston-drum and . the

Fig. 5 is a section |
of the expanding steam-packing segments be- |
longing on the opposite side of the eylinder |
to that which is represented in Figs. I and 3. |

Similar letters of reference indieate corre- |
| or other flexible metal united at their edges

3

| eylinder-heads—one pair between each cyl-
| inder-head and its corresponding end of the

cylinder. The rings E E next the piston-

' drum are each fitted to the interior periphery

of the eylinder and to the exterior periphery
of a hub @ on its corresponding cylinder-head,
and has grooves turned in its own exterior
and interior peripheries for the reception of

' valeanized india-rubber or other packing b b,
| (see Fig. 2,) to prevent any steam passing it
- from the interior of the eylinder, and the said
. rings have concentric reclangular grooves in
' their outer faces for the reception of the rings
| F F, which are fitted into the said groovesin

such manner that an annular cavity c is
formed between the two rings E F at either
end of the cylinder for the reception of the

G’*, which constitute one of the important
features of our invention. These segments,
of which there are twoin each annular cavity
¢, the two forming nearly a complete ring, are
made each of two thin pieces of sheet copper

to form a steam-chamber between them, and

nozzles d e, which enter orifices provided in
their respective ring E, as shown in Figs. 1
and 3, for conveying steam from the interior
of the cylinder into the said segmente.

The outer rings F F are held up to their
places in the inner rings E E by means of

segments laterally, and so to make them forece
apart the rings E E and F I, and thereby to

 press the rings E E against the ends of the

drum and of the pistons, thus preventing the

than that produced on their inner sides by

_the steam within the cylinder and as. to dis-
tribute the pressure over the several parts of
' the outer sides of said rings as near as prac-

ticable to correspond with the pressure.of the
steam in the cylinder on the several parts

| of ‘the inner sides of the said rings.



The reason for using two hollow. expand-
ing segmentsbetween each pair of packing-
rings and not a complete hollow expanding
ringcan be better explained after other parts
of the engine havebeen further described.

J J' J* ave the pistons, three in number,
fitted to slots in the drum, with oscillating
packing-pieces ¢ g, and havmg oonnected
with them rings % h, which fit to eylindrical
projections ¢ ¢ on the inner hubs of the two
cylinder-heads, such projections being con-

centric with the eylinder, and consequently.

eccentric to the shaftand piston-drum. This

method of applying the pistons keeps the pis-

tons, in their revolutions, always radial to

the cylinder and in contact with the inner

periphery thereof. We do mnot, however,
_claim such method as our invention.

K is a circular steam-chest, arranged be-
hind the abutment C, receiving steam from
the boiler by the pipej, and provided with
two ports k &/, leading to the cylinder on .op-
posite sides of the abutment, and with an ex-
haust-port .

- L is a valve fitted to the said steam-chest
and serving to admit steam to the cylinder
through the port k or k’ on either side of the
abutment and establish communication be-
tween the cylinder and the exhaust-port [
through the port &’ or % on the-opposite side

. of the abutment, according to which direction
the engine is to be run. Fig. 1 shows steam
entering the cylinder by the port %, and the
engine to.be consequently running in the di-
rection of the arrow shown upon it.

M is a steam-jacket surrounding the cylin-
der except where theabutments and the ports
ke k' are situated. This steam-jacket is al-
ways. in free communication with the main
exhaust-pipe by an opéning m, and two ports
nn' (see Fig. 1) are provided to make com-
munication between the said jacket and the
cylinder, the center lines of said ports being
at a distance apart and at a distance from
the center line of the abuiment equal to
one-third the circumference of the inner
periphery or bore of the cylinder, the port
7 being for the eduction of steam from the
eylinder when induction is effected through
%k, and the port n’ being for the eduction
of steam when induction is effected through
k’. Cock-valvesN N’ are fitted to the steam-
jacket, one opposite each of the ports n.n/,
the construction and mode of applying the
said valves being such that they may open
and close their respective ports without in
any case obstructing the passage of the steam
round the jacket. One valve is always in
position to close its port according to the di-
rection in which theengine is to run. Fig. 2
shows the port n open and n' closed. The
valves N N’ may be so connected with the
valve L that all may be shifted togethér and
so always be kept in proper relation to each

.other. The eduction of the steam from the

cylinder is effected almost entirely through
the ports n n’, and the only purpose of the
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port [ is for the escape of what little steam
may be left in front of the-pistons after they
have passed the port n or n’. The prmelpal
exhaust -ports are arranged in the pos1t10ns
of n.m' in order to pelmlt of the expansive
force of the steam being rendered available
for the purpose of driving the pistons and to
prevent the compression of thesteam between
the pistons.

The steam.after each piston passes the port
n or n’ acts expansively upon the piston im-
mediately in front of it until the two pistons
are at equal distances from the widest part of
the steam-space between the cylinder and

-abutment, and when thepistons arrive in this.
. position. the eduction from between them
' commences through n or »’.

‘When the en-
gine is running in the direction of the arrow
shown inFig: 1,the hollow expanding segment
G (shown in Figs. 2 and 3,and dotted in Fig.

) has its orlﬁce d always in communication
with that pmt of the steam-space of the cyl-
inder which is between the abutment and the
nearest piston, and which is consequently
subject to the pressure of the full head of
steam, and the corresponding segment G” has
its orifice ¢'in communication with the space
in which the steam is expanding, so that the
pressure produced against the outside of the
ring E by the action of the steam in the seg-
ments is nearly in proportion to the pressure
of the steam against the inner face of the said
ring at any part of the cylinder. It is to en-
able this latter result to be obtained that we
use the expanding segments and not a com-
plete ring of expanding packing. In order
to obtain the same result in running both
ways the expanding segments at opposite ends
of the cylinder have their orifices reversed.
The position of the orifices G* and G’#, which
are on theside removed by the section in Fig.
1, is indicated in red color in that figure and
is also shown in Fig. 5, which view is taken
looking in the same direction as Fig. 1. By
this auanwement of orifices the expanding
segments on one side of the piston-drum op-
erate to keep both ends of the piston-drum
and pistons tight when the engineis running
in one direction and those on the other side
when it is running in the opposite direction.

By reference to Fig. 1 it may be understood

- that in running in the direction of the arrow
'shown in that figure the orifices d ¢ belonging
- to the segments G* G'* will -be in communi-

cation with the exhausting-ports of the in-
terior of the cylinder during nearly the whole
revolution, never being in communication
with that part of the eylinder in which there
is steam and only ‘during small portions of
the revolution in communication with that
part in which the steam isexpanding between
the pistons.™

The abutment € is kept up to the piston-
drum by means of two'hollow expanding pack-
ing-pieces P P, (se¢’ Figs. 1 and 4,) of a simi-
lar nature to the hollow expanding segments,
but of straight forin, said packing-pieces be-
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ingarranged in a cavity behind the abutment
and on opposite sides of a line taken through
the center of the abutmentin a direction par-
allel with the main shaft. Thesaid packing-
pieces have communication with the eylinder
through separate orifices in the abutment,
being furnished with nozzles p p’ to fit the

said orifices, which are on opposite. sides of

the bearing-surface of the abutment against
which the piston works. Whichever of the
said packing-pieces p or p’ is on the induc-
tion side of the abutment receives steam from
the eylinder and the other one communicates
through the cylinder with the exhaust-port/,
and hence the abutment is only pressed to-
‘ward the cylinder on that side of the center

of its bearing-surface which is subject to |

steam-pressure on its face. The area of each
of the hollow expanding packing-pieces p p’,
it is obvious, must be somewhat greater than
the area of thatpart of the face which is ex-
posed to the pressure of steam.

We have throughout this specification de-
seribed our invention with particular refer-
ence to steam-engines; but it is also applic-
able to engines impelled by other fluids or
gases, and also to rotary pumps.

We do not claim the introduction of steam
between the cylinder-heads and metallic pack-
ing-rings of rotary engines; but

‘What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The hollow expanding metallic packing
composed of rings or segments G G’ G* G'* or
strips P P’, constructed substantially as de-
scribed and applied between the cylinder-
heads and their packing-rings behind the
abutments or in any other part of a rotary
engine, to operate substantially as herein set
forth. ’

2. The arrangement of the orifices in the
segments G G/ G* G'* with respect to the
steam-spaces of the eylinder, substantially as
herein described, and for the purpose set forth.

3. The arrangement of the two hollow ex-
panding piecesp p’ for packing the abutment,
one having communication with the cylinder
on one and the other on the other side of the
abutment-bearing, substantially as herein
specified.

4. The employment, in combination with
three or more pistons and a steam-jacket sur-
rounding the cylinder, of two eduction-ports
n n/, fitted with separate valves N N’, and a
third eduction-port ¢ under the reversing-
valve, the latter port to continue the eduction
after the port n or n’ is closed, substantially
as herein specified.

JAMES CLAYTON.
ABRAHAM CAMPBELL.

‘Witnesses:
Lewis A. TUCKER,
JAMES LAIRD.



