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To all whom it may concern:
Be 1t known that I, NATHAN H. EDGERTON,

a citizen of the Umted States, residing at

Philadelphia, in the county of Phlladelphla
and State of Pennsylvania,have invented cer-
tain new and useful Improvements in Steam-
Engines, of which the following is a specifi-

- eation.
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My invention has relation gener ally to that
form of steam or analogous engines in which
the reciprocating motion of the piston is con-
verted into a 1otm y motion without the em-
ployment of a crank and pitman, and par-
ticularly to that form of the same wherein
the rotary motion is imparted to the piston

through the instrumentalities of ‘a spirally-

fmmed groove and a pin or trunnion-head
engaging with or working in said groove;
and it has for its objects ‘SlmphClty of con-
struction, to render the engine more compaect,
to increase its efficiency, and to avoid uncov-
ering the spirally-formed grooves to the steam
or othermotive power inthe cylinder, whereby
such steam 18 prevented racing from one
side or end of the cylinder to the other,

resulting in an appreciable loss of power.

My invention accordingly consists of the
combinationsg,constructions, and arrangement
of parts, as hereinafter described and claimed.

Reference being had to the accompanying
drawings, IFigure 1 is a side elevation of a
steam-engine embodying my improvements.
Fig. 2 is a horizontal section, partly in plan,
drawn to an enlarged scale, through the cyl-
Inder and steam-chest, showing the recipro-
cating and rotary piston and driving-shaft.
Fig. 3 is a plan of the piston and part of the
driving - shaft detached from the cylinder.
Fig. 4 is a sectional plan of same, and Fig. 5
is a sectional end view of said parts.

A represents the engine bed-plate, and B

~the cylinder, which may be of any suitable

45

- 4%, and inlet-ports 6° and exhaust-ports b*; or
any other form of valve or valves and ar-
rangement of ports may be used, as desired,
as the kind of valve or valves b* and dlc;po-
sition of the ports 606! in themselves form no
essential part of my improvements.

design or construction, as desired. The cyl-
illd@l‘ B may be provided with the usual form
of steam-chest b, with inlet-pipe 0/, slide-valve

Thus,

- as shown in Fig. 1.

| for mstance, a 10‘5&137 instead of a slide valve

b may be employed. The valve or valves b?
may be arranged to admit of using the steam
expansively or otherwise, as desired. The
valve-rod ¢ passes through a stuffing-box ¢’
on one sideor end of the steam-chest and con-
nects with an eccentric C, arranged as here-
inafter described. The cylllldel—heftds d d
are each provided with a stuffing-box d’,
through which passes a shaft D. Upon the
latter, within the cylinder, the piston K is
loosely placed or mounted upon shaft D,
so that as the piston is reciprocated it is also
rotated to drive Said shaft, as hereinafterset
forth.

- "T'o provide a loose connection between the
S]laft D and piston K, to impart the above-
described rotary motion to the shaft D, I pre-
fer to make a portion of the length of the
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shaft, or a part of it located within the eylin-

der, a,nn*ulm In cross-section, as shown at 2,
and g give to the bore of the plston 2 COY respond-
ing conﬁnmamon in cross-section, (see more
plamly Flﬂ‘ 4;) but, if desired, a key and
2T00Ve Or othet smmble construction may be
Subfatltuted

Upon or in the periphery of the plston 18
formed a continuous or reverse cam or s.pn al
groove ¢, the length or piteh of which is pro-
poﬂuon&te to the travel or extent of move-
ment or stroke of the piston, and from the bore
of thecylinderprojects a pin orstud £, having
a rolier thereon to form a trundle-head which
enters the spiral groove ¢ on piston E. The
trundle-head j may be inserted in position as
desired, as the manner of doing so is imma-
terial.

At one end of shaft D is mounted & driv-
ing-wheel G, and, if desired, an additional
bearing g may be provided for said shaft end,
At the opposite end of
satd shaft is shown a bevel-gear h, which
meshes with a like gear A/ on a shaft H, hav-
ing suitable bealmﬂs i, and upon shaft H is
located the eccentric C.

The operation is obvious. As the piston
reciprocates, the fixed trundle-head 7, in en-
gagement with the piston-greove e, as is well
known, also causes the piston to rotate to
impart a rotary motion to shaft D for trans-

| mitting power, and alsoto actuatethe cylinder-
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valve mechanism for controlling the admis-

sion of steam to the cylinder. ,
Instead of using the valve-actuating mech-

ahism shown and described, any other suita-

ble valve-actuating gearing may be inter-
posed between shaft D and the valve-rods.
As the shaft D has fixed bearings in the eyl-
inder and the piston E slides and rotates
thereon, the piston does not drag upon the
lower side of the cylinder, and consequently
undue friction and wear of said parts are
avoided. The piston may be of a skeleton
form—that is, have the packed ends or heads
e? ¢* with depressed intermediate part, as
shown, or 1t may be of a solid form or of the
same diameter throughout, as desired. The
latter may in some cases be a pretferable
form, asleakage of steam between the packed
ends ¢ ¢ of the piston is avoided.

Steam, air, or other motive power may be
used for operating my improved engine.

From the foregoing it will be noted that
the periphery of the piston is packed at 1its
ends to form a steam-tight joint at each end
of the piston, and between these joints or
endsis located the spiral groove ¢,into which
projects the pin or trundle-head f, passing
through the side of the cylinder at or near
its transverse center. The advantages of
such-described construction are, first, only
one cylinder or piston-chamber need be used
and the employment of expensive and bulky
anxiliary cylinders and pistons is dispensed
with; second, the spiral groove ¢, being on

the perlphely of the plston pl"OTIdGS the re-

quired leverage for the pin f to easily rotate

the piston, and also prevents said groove be-

ing at any time uncovered to the steam in
the cylinder; consequently such steam can-
not escape or race through the spiral groove
from one side to the other of the cylmder
and its full efficiency or power is exerted 1in
doing work, and a more economical use of
the same is obtained, and, third, the pin 7,

projecting through the side of the cylinder,

provides for easy access to said pin for ad-
justment or renewal of the same without dis-
mounting or dismantling any other parts of
the engine. |

VVha,t I claim is—

1. The combination, w ith a stean.- cylinder
B, of a shaft D, havmn bearings intheends or
heads of the ey‘hnder the 1*'e(31p1"ocatm pis-
ton E on and engaging with shatt D, a spi-

rally-formed groove in “the periphery of said
piston, said groove being located between the
packed or steam-tight ends for said piston,

and a pin or trundle-head f, projecting from
one of the cylinder sides into said groove,
substaitially as set forth.

409,672

2. In a steam or other engine, a cylinder, a
shaft having bearings in the cylinder heads
or ends, a sliding or reciprocating piston on
sald shaft, a spirally-formed groove on the pe-
riphery of the piston and between its ends,
and a pin or trundle-head on the yhndel‘
engaging with said piston-groove for impart-
ing a rotary motion to the pist-on and shaft
as the piston reciprocates on the shaft, sub-
stantially as set forth.

3. In combination with an engine-cylinder
B, having closed ends 0, the shaft D, passing
through and having bearings i said ends,
a reciprocating piston H, having steam-tight
or packed ends mounted on said shaft, a spi-
rally-formed groove in the periphery of said
piston between its ends, and a pin or trun-
dle-head 7, passing through the side of the
cylinder at or near its transverse center, and
valves actuated by said shaft, substantially
as set forth.

4. In combination with an engine-cylinder
having closed ends b, shaft D, having bear-
ings in said ends 0, shdmm plston E on and
engaging with said sha,ft a spirally-formed

groove 1n the periphery of said piston be-
1 fween its ends, a pin or trundle-head 7, pass-

ing through the side of the cylinder and en-
oaging with said piston-groove, cut-oft valves
for said cylinder, and actuating mechanism
interposed between the valves and said shaft,
substantially as set forth.

5. In combination with an engine-cylinder
B, a shaft D, having bearings in the c¢ylinder
heads or ends, and baving an angular cross-
section between its said bearings, a recipro-
cating piston K on said shaft having a corre-
sponding angular bore and exterior or outer
packed or steam-tight ends, a spirally-formed
groove on the periphery of said piston be-
tween its ends, and cylinder-pin f, engaging
with sald piston-groove, substantially as and
for the purpose set forth.

6. The combination,with an engine-cylinder
shaft, of a reciproeating piston H on said
shaft having packed or steam-tight joints,
with the cylinder and peripheral spiral
groove between said ends, a cylinder-pin 7,
for engagement with said piston-groove, and
valves forthe cylinderactuated by said shaft,
substantially as set forth.

In testimony whereof L affix my signature in
presence of two witnesses.

NATHAN H. EDGERTON.

Witnesses:
JOHN RODGERS,
S. J. VAN STAVOREN.
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