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UNITED STATES

PateENT OFFICE.

FREDERICK SCOTT PICKERING, OF OLATHE, KANSAS,

ROTARY. ENGINE.

SPECIFICATION forming part of Lietters Patent No. 680,068, dated August 6,1901.
.Application fled October 25,1800, Serial No. 34,312, (No model.)

To all whom it may concern:

Beit known that I, FREDERICK SCOTT PICK-
ERING, & citizen of the United States, and a
resident of Olathe, in the county of Johnson
and State of Kansas, haveinvented a new and
Improved Rotary Engine, of which the fol-
lowing is a full, clear, and exact deseription.

The object of the invention is to provide a
new and improved rotary engine which is
simple and durable in construction, very ef-
fective in operation, and arranged to utilize
the motive agentto the fullest advantage and
to permit the operator to conveniently re-
verse the engine.

The invention consists of novel features
and parts and combinations of the same, as
will be fully described hereinafter and then
pointed out in the claims.

A practical embodiment of the invention
isrepresented in the aceompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

Figure 1 is a longitudinal sectional eleva-
tion of the improvement. Fig. 2is an end
view of the same with a cylinder-head re-
moved. Tig. 3 is a cross-section of thesame
on the line 8 3 in Fig.1. Fig.4isalike view
of the same on the line 4 4 in Fig. 1, and Fig.
5 is a sectional plan view of the same on the
line 5 5 in Fig. 4.

The improved rotary engine is provided
with a eylinder A, having eylinder-heads A’
A? and a horizontally-disposed core A? held
in position by said heads and forming with
the eylinder an annular working chamber
A% as is plainly illustrated in Fig. 4. With-

in the working chamber A* are mounted to.

travel radially-disposed and longitudinally-
extending piston-heads B B’, carried at their
ends on piston-disks B? B3, formed on or car-
ried by internal gear-wheels B* B, respec-
tively in mesh with gear-wheels C, secured
on the shaft D' of a revoluble abutment D,
made cylindrical and having a cut-out por-
tion D2 for the passage of the piston-heads B
B', as the same pass through the annular
working chamber A!from one side of the
abutment to the other. The piston-disks B?
BS are formed with central apertures for the
passage of the core A%, and the inner faces of
said disks fit against packing-rings B° BY,

having their faces beveled and in engage-
ment with the beveled faces of the retaining-
rings BS B, respectively seated on annular
shoulders A%, forming part of the eylinder A
and located at the ends of the working cham-
ber Af. The packing-rings B® B? prevent
leakage of motive agent from the working
chamber A?at the piston-disks, and the re-
taining-rings B® BY, besides acting as pack-
ing-rings, embrace the ends of the piston-
heads B B’ to hold the same in place in the

piston-disks at the time said heads pass the

recess ASin the bottom of the cylinder A.
Theabutment D extends in the annular work-
ing chamber A* and is seated with a portion
of its peripheral surface in the recess A’in
the inner surface of the cylinder and in a
corresponding recess A7 in the core A% as is
plainly indicated in Fig. 4. The close con-
tact of the peripheral surface of the abut-
ment D againstitsseatsin the recesses A®A7
forms a closed working chamber and a per-
fect abutment for the back pressure of the
motive agent during the passage of the pis-
ton-heads from one side of the abutment to
the other, as well as at all other times, so
that there is no dead-point. The abutment
also has the additional function of transmit-
ting the ‘power of the engine to other ma-
chinery, and for this purpose the shaft D' of
the abutment carries a pulley E, adapted to
be connected by belt with other machinery
for driving the same. L

_In order to prevent leakage of steam from
oneside of the working chamber Atothe other
side—that is, from the working chamber to
the exhaust-chamber—the core A%is provided
with a movable packing F in contact with
the peripheral surface of the revoluble abut-
ment D. Suitable springs G, in conjunction
with the balance-pressure of steam, press the
packing F in contact with said abutment, and
in turn press the opposite side of said abut-
ment against its seat in the recess in the in-
ner surface of the cylinder A. It is under-
stood that the various parts are so propor-
tioned that the surfaces of contact of the
abutmentD against the packing Fand against
its seat in the recess in the inner surface of
the eylinder A are in each case greater than
the cut-out portion of the cylindrical surface
of said abutment, asis plainly shownin Fig. 4.
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In the core A%, on oppositesides-of the abut-
ment, are arranged ports H H' for admitting
and exhausting. the steam to and from the
annular chamber A% the outer ends of said
ports being connected with a suitable steam-
inlet pipe H? and an exhaust-pipe H? respec-
tively, as is plainly indicated in the draw-
ings. Either of the ports H or I’ can be used
as the inlet-port to drive the engine in either
a forward or reverse direction, as desired by
the operator.

In order to balance the packing F and the
piston-disks B? B3, I prefer to admit steam
into the spaces containing said parts, and for
this purpose I lead a pipe I into said spaces,
the pipe being connected with a boiler or
other source of steam-supply. A packing-
plate J (see Figs. 1 and 8) is held against each
end of the abutment D by a spring J' (see
Fig. 2) and by the pressure of counterbalane-
ing steam to prevent steam from passing
around the abntment from the working cham-
berintothe exhaust-chamber. Thesaid pack-
ing-plates also prevent the steam from escap-
ing from the balance-pressure chamber into
the exhaust-chamber, as will be readily un-
derstood by reference to Fig. 1. Each pack-
ing J has parallel plane faces and two faces
at right angles thereto, formed by two inter-
secting cylindrical surfaces, one of which is
coineident with the cylindrical surface of the
core A? at.the cut-out portion and the other

face of which is coincident with the cylin-.
_drical surface of the recess A7in the core A3

and having a radius of curvature exactly
equal to that of the cylindrical surface of the
abutment D.

The piston-heads B B’ are provided with
sultable spring-packings K X', of which the
packing K is in engagement with the inner
surface of the eylinder A, and the other pack-
ing K'is engaged with the peripheral surface
of the core A% as shown in Fig. 4.

The piston-disks B? B® are pressed against
the ends of the abutment D and also against
the yielding packing by the pressure of coun-
terbalancing steam, said piston-disks B? B?
having a larger surface exposed to the pres-

-sure of counterbalancing steam than is ex-

posed to the pressure of working steam, and
hence no springs will be employed for the
purpose of holding the piston-disks B2 B8 in
position unless it should be found necessary
to prevent vibration, when the spring J or

other proper springs may be used for this

purpose. -

Instead of the sole use of strong springs for’
counterbalancing the pressure of steam in

the working chamber A% adapted to resist
heavy as well as light pressure of working
steam, I prefer to use comparatively weak
springs to insure a balance of power and pres-
sure in the proper direction and to admit

steam of the same pressureasthat of the work- -

ing steam into the spaces outside of the work-
ing chamber A*and containing the parts to be
counterbalanced, and to thusoppose the pres-
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sureof the working steam with the pressure of
thecounterbalancing steam. . Thus the parts
to be counterbalanced on acecount of having
a greater surface exposed to the pressure of
the counterbalancing steam than is exposed
to the pressure of the working steam will

‘always have a balance of power and pressure

exerted in the proper direction and never
any great excess, whether the pressure of the
steam Dbe light or heavy. For this purpose
the pipe I is led into the balance-pressure
spaces, the pipe being connected with the
source of steam-supply.

The operation is as foliows: When the sev-
eral parts are in the position shown in Fig.
4, the motive agent enters the working cham-
ber A? through the port H to exert its pres-
sure against the piston-head B and to drive
the same in the direction of the arrow o,
and as the piston-head moves in this direc-
tion it rotates the piston-disks, so that the

/internal gear-wheels B* B® rotate the gear-

wheels C to rotate the abutment D and to
transmit the power of the engine to other
machinery, asabove explained. Atthe same
time the-abutment D, while constantly main-
taining a closed working steam-chamber by
its cut-out portion D? allows the passage of
the other piston-head B'from one side of the
chamber to-the other and from one side of
the abutment to the other, while the motive
agent still continunes to exert its pressure
against the piston-head B,driving it, asabove
stated, until the piston-head B’ has passed
the port H, when the motive agent then ex-
erts its pressure against the piston-head B’
to drive it in the direction of the arrow @’ and
in turn throungh the piston-head B’ to rotate
the piston-disks with the result above ex-
plained. The exhaust-port H' in this direc-
tion of revolution is constantly open, and
steam is exhausted in the space from the
abutment to the nearestpiston in a direction
contrary tothe direction of revolution of said
piston-heads.

It will be observed that there is- no dead-
point, and also that the power of the steam
to rotate the piston-heads is always at its
maximuur, both in respect to the lever-arm
through which it acts or its: turning moment
and in respect to the constant area of the
piston-heads exposed to the pressure of the
working steam.

It is understood that the gearing is so pro-
portioned that the abutment D makes ex-
actly two revolutions to one revolution of
the piston-heads, and consequently the cut-
out portion D® moves in unison with the pis-
ton-heads to allow the same to pass from one
side of the abutment to the other. _

Having thus fully deseribed my invention,
T claim asnew and desire to secure by Letters
Patént— ’ :

1. A rotary engine, comprising a eylinder

having a central core spaced from the wall of
the ¢ylindér to form an annular working
chamber, & piston mounted to turn in said
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eylinder ‘and having a plurality of piston-
heads traveling in said working chamber, a
revoluble abutment mounted to turn in fixed

bearings and extending insaid annular work- -

ing chamber, the said abutment having a cut-
out portion for the passage of the piston-
heads, peripheral. seats for said abutment
formed by a recess in the inner surface of the
cylinder and a recess in the core, the core be-
ing provided at said recess with a. packing
forming part of the said seat, the surfaces of
contact of the abutment against its seats in
the cylinder and core being greater than the
cut-out portion of the cylindrical surface of
the abutment, the peripheral surface of the
abutment contacting closely with its seats in
the said reecesses, thereby forming a closed
working chamber and a perfect abutment for
the back pressure of the motive agent at all
times, and means for driving said abutment
from said piston, as set forth.

2, A rotary engine, comprising a cylinder
having a central core to form an annular work-
ing chamber, a piston mounted to turn in said
cylinder and having a plurality of piston-
heads traveling in said working chamber, an
abutment mounted to turnin fixed bearings,
and extending in said annular chamber, the
said abutment having a cut-out portion in its
surface for the passage of the piston-heads,
the said eylinder and core being provided
with recesses forming peripheral seats for the
abutment, the surfaces of contact of the abut-
ment against its seats being greater than its
cut-out portion, the peripheral surface of the
abutment contacting closely with its seats,
thereby forming a eclosed working chamber,
and a perfect abutment for the back pressure
of the motive agent at all times, means for
driving said abutment from said piston and
a movable packing carried by the core and
forming part of the seat for said abutment
and holding said abutment against its seat in
the recess in the cylinder, and means for
pressing said packing against the abutment,
as get forth. .

3. A rotary engine, comprising a cylinder
having a central core to form an annular work-
ing chamber, a piston mounted to turn in said
eylinder and having a plurality of piston-
heads traveling in said working chamber, an
abutment mounted to turn in fixed bearings
and extending in said annular chamber and
having peripheral seats in said cylinder and
core, means for driving said abutment from
said piston, a packing carried by the core and
engaging the peripheral surface of the abut-
ment, means for subjecting said packing to
steam - pressure for counterbalancing pur-
poses, and springs engaging the said packing
and acting in conjunction with the steam-
pressure to insure a constant excess of pres-
sure in direction of the abutment and con-
stant contact therewith, as set forth.

4. A rotary engine comprising a cylinder
having a central core toform an annular work-
ing chamber, a piston mounted to turn in said

2

eylinder, a revoluble abutment for said pis-
ton and driven from the latter, a movable
packing in the core and engaging the periph-
eral surface of said abutment an inlet-pipe
for conduecting the motive agent to a space in
said core behind the packing to counterbal-
ance the latter, and ports arranged in said
core on opposite sides of the abutment for ad-
mitting and exhausting the motive agent to
and from said working chamber, as set forth.

5. A rotary engine, comprising a cylinder
having acentral core to form an annular work-
ing chamber, a piston mounted to turn in said
eylinder, a revoluble abutment for said pis-
ton and driven from the latter, a movable
packing in the core and engaging the periph-
eral surface of said abutment, means for con-
ducting the motive agent to the core to exert
pressure on the packing to press it in contact
with the abutment, ports in said core and
opening into the working chamber on oppo-
site sides of the abutment for admitting and
exhausting the motive agent to and from said
chamber and means for transmitting the ro-
tary motion of the abutment to other machin-
ery, as set forth.

6. A rotary engine, comprising a cylinder
having a central core to form anannular work-
ing chamber, a piston mounted to turn in said
eylinder and comprising piston - disks and
piston-heads carried by said disks and ar-
ranged to travel in the annular working cham-
ber, a revoluble abutment for the passage of
said piston-headsand driven from the said pis-
ton, a packing in said core for said abutment,
means for subjecting the said packing and
the piston-disks to steam-pressure for coun-
terbalancing purposes, and ports arranged in
the said core on opposite sides of the abut-
ment for admitting and exhausting the mo-
tive agent to and from the working chamber,
the said ports being connected respectively
with a steam-inlet pipe and an exhaust-pipe
as set forth. )

7. A rotary engine, comprising a eylinder
having a central core to form an annular work-
ing chamber, a piston mounted to turn in said
cylinder, and comprising radial piston-heads
and piston-disks earrying said heads for the
latter to travel in the annular working cham-
ber, a revoluble abutment driven from said
piston-disks, and arranged to transmit the ro-
tary motion of the engine to other machinery,
and means for counterbalaning the piston-
disks by steam-pressure, as set forth.

8. A rotary engine, comprising a eylinder
having a central core to form an annular work-
ing chamber, a piston mounted to turn insaid
cylinder and having a plurality of piston-
heads traveling in said working chamber, pis-
ton-disks carrying said piston-heads,an abut-
ment mounted to turn in fixed bearings and
extending in said annular working chamber
and having peripheral seats in said cylinder
and core, means for driving said abutment
from said eylinder, and a packing carried by
the shaft of said revoluble abutment and en-
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gaging a portion of the surface of the end of
said abutment, and also a portion of the in-

ner cylindrieal surface of said piston-disks, -

as set forth.

9. A rotary engine, comprising a cylinder
havinga central core to form an annular work-
ing chamber, a piston mounted to turn in said
cylinder,and comprising a plurality of piston-
heads and piston-disks carrying said heads
for the latter to turn in the annular working
chamber, an abutment mounted to turn in
fixed bearings and extending in said annular
working chamber and having peripheral seats
in said eylinder and core, means for driving
said abutment from said eylinder, and a pack-
ing carried by the shaft of said reveluble
abutment and engaging a portion of the sur-
face of the end of said abutment and a por-
tion of the inner cylindrical surface of the
piston-disks, and holding said radial piston-
heads in their perfect eirele of revolution in
said working chamber about said central core,
as set forth,

10. A rotary engine, comprising a cylinder
having acentral core to form an annular work-
ing chamber, a piston mounted toturn in said
cylinder, and comprising piston-heads and
piston-disks carrying said heads for the lat-
ter to turn in said annular working chamber,
arevolubleabutment mounted toturnin fixed
bearings and extending in said annular work-
ing chamber and having peripheral seats in
said eylinder and core, means for driving said

_abutment from said cylinder, and packing-

rings engaging a portion of the outer eylin-
drical surface of said piston-disks and a cres-
cent-shaped portion of the surface of the end
of said abutment, preventing the fall of the
piston-heads into the peripheral seat of the
abutment in said cylinder and holding said
piston-heads in their perfect circle of revo-
Iution in said working chainber, as set forth.

11. A rotary engine, comprising a eylinder

680,068

havinga central core to form an annularwork-
ing chamber, a piston mounted to turninsaid
cylinder, and comprising radial piston-heads
and piston-disks carrying said heads for the
latter to travel in the annular working cham-
ber, a revoluble abutment for the passage of
said piston-heads and driven from said pis-
ton-disks and arranged to transmit the rotary
molion of said abutment to other machinery,
a packing in said core for said abutment, a
packing carried by the shaft of said revolu-
ble abutment, and means for subjecting said
piston-disks and said packing to steam-pres-
sure for counterbalancing purposes, as set
forth. . :

12. A rotary engine, comprising a eylinder
havingacentral coretoformanannular work-
ing chamber, a piston mounted to turn in said
cylinder and comprising radial piston-heads
and piston-disks carrying said heads for the
latter to travel in the annular working cham-
ber, a revoluble abutment for the passage of
said piston-heads and extending in said an-
nalar working chamber, having peripheral
seats in said cylinder and .core, mounted to
turn in fixed bearings and driven from said
piston-disks, means for transmitting the ro-
tary motion of said abutment to other ma-
chinery, means for admitting the motive
agent, for counterbalancing purposes, and
means for admitting and exhausting the mo-
tive agent to and from said working chamber
by way of said core on opposite sides of said
abutment, substantially as shown and de-
seribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

FREDERICK SCOTT PICKERING.

Witnesses:
I. O. PiCKERING,
L. W. Snepp.
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