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ATENT QOFF CE

JOTIN STERBA, OF ROCHESTER, NEW YORK.

" ROTARY EXPLOSIVE-ENGINE.

SPECIFICATION forming part of Letters Patent No. 672,432, dated Apri]. 16,1901.
Application ﬁled-Sﬂptemh51* 98,1898, Serial No. 692,117, (No model.)

To all whom it May concern:

Be it known that I, JOHN STERBA, a citizen

of the United States, residing at Rochester, in

the countv of Monroe and State of New York,
have invented a new and useful Improvement
in Rotary Gas-Engines, which improvement
is fully set forth in the following specification
and shown in the accompanying drawings.
My invention is a rotary engine designed to
be driven by some expandible vapor or gas,
as gasolene-vaporand air mixed, orothersuit-
able gas or vapor adapted, when confined in a
chamber, to exert a pressure upon moving

- parts. |

"5

Theobjects of this invention are simplicity

of eonstruction, durability as to wear, con-
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tinunous packing, &c., the invention being
hereinafter fully desceribed,and more particu-
larly pointed outin the claim.

Referring to the drawings, Figure 1 is a
frontelevation of the device. Fig. 2is asimi-
lar elevation with the front head removed to
show the interior, parts being transversely
sectioned as on the dotted line 2 2 1n Iig. &
and other parts shown in two positions by
full and dotted lines. TFig. 3 isa plan of the
engine. Fig. 4isa side elevation, seen asin-
dicated by arrow 4 in Fig. 3, mainly in cen-
tral longitudinal section on the dotted line 4 4
in Fig. 1. Fig. 5 is a view of a part of the
inner face of a ¢ylinder-head, indicated by ar-
row in Fig. 4, the main shaft being trans-
versely sectioned on the dotted line 5 in said
figure. ~Iig. 6 is a section of a packing-ring
and associated parts. Fig. 7 is a side eleva-
tion of the divided piston-packing, partly in
longitudinal section, parts beingshownin two
positions by full and dotted lines. Fig.81sa
transversesection of the packing on thedotted
line 8 8in Fig. 7. Fig. 9 shows the outer sur-
face of the piston-packing and the lap-joint
between the parts. Fig. 10isan end view of
the piston. Fig. 11is aside elevation of the
piston, partly broken away. Fig. 12 is an
outer edge view of the piston. Fig. 13isaside
elevation of .the engine, parts being broken
away and centrally sectioned on the dotted
line 18’ in Fig. 14, a part at the left being
vertically sectioned on the dotted line 13 In
Fig. 15. TFig. 14 is a rear elevation of parts,
seen asindicated by arrow 14 in Fig. 13. Iig.
15 is a front elevation of parts, seen as indi-

| cated by arrow 15 in Fig. 15.

Fig. 16 1s a
transverse section of parts on the dotted line
16 in KFig. 13.
tion of parts on the dotted line 17 17 1In Ifig.
2, showing the opening into the cylinder.
Fig. 18 is an elevation of the innerface of the
oate-valve closed and associated parts, parts

being broken away and longitudinally sec-

tioned along the axis and in the plane of the
valve. TFig. 19 is a longitudinal section of a
part of the gate-valve and associated parts,
taken on the dotted line 19 in Fig. 18. Hig.
90 is a face view of the check-valve in the
rocking valve. TFig. 21 is aside elevation of
the upper parts of the device, partly broken
out to show the electrodes. Fig. 22is a front
clevation of the upper parts, seen as indi-
cated by arrowin Fig. 21, parts being shown
in two positions by full and dotted lines.
Fig. 23 is a skeleton figure, better showing the
method of operating the movable electrode.

Figs. 6 to 12, inclusive, Kigs. 10, 18, and 19,
and Figs. 20 to 23, inclusive, are drawn to va-

gures.

Referring to the drawings, A, Figs. 1 to 4,
is the main cylinder or body of the engine,
resting upon legs B, C D being, respectively,
the front and the back heads of the eylinder.

The cylinder is surmounted by a valve-case

T, holding a hollow tapered rocking valve I
parallel with the eylinder. |

& is a smaller eylinder within and coneen-

tric with the cylinder A, there being an an-
nular space I between the cylinders, in which
the fluid acts to drive the engine.

H is the main shaft of theengine, rigid with
the inner c¢ylinder, the axes of the two cylin-
ders and the shaft being common, the shaft
piercing the heads C D, in which it has bear-
ings.

The cylinder G is provided at oneside with
a piston K, Figs. 2,11, and 12, working in the
space I. The piston is formed at its outer
edge with a longitudinal groove a, in which
is inserted a divided packing-piece b, Figs. 7
to 9, which bears at its outer convex surface
snugly against the inner concave surtace of
the eylinder A, so as to be tight. The piston

is also formed with radial grooves ¢ ¢ at 1ts
ends, in which to receive extended parts d cl
| of the packing-piece b. Radial springs e,

rions scales larger than those of the other

Fig. 17 is a longitudinal see- 55
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eylinder G, as shown.

the small end of the valve, as shown.
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resting in chambers in the packing-piece in
position to bear against the piston at the bot-
tom of the groove a, serve to crowd the pack-
Ing-piece out against the surface of the eyl-
inder. Other longitudinal springs 771, Figs.
4 and 10, pressing against the parts d ¢ of the
packing-piece, serve to extend the latter to
press its ends against the inner faces of the
respective heads C D to form ticht joints
therewith. Thedivisiong, Fig. 9,0f the pack-
Ing-piece is not along a transverse plane, but
along three planes, two transverse and the
otherlongitudinal, which permits the divided
parts to lap upon each other. By this means
the joint between these parts remains tight
even though the partsare extended longitudi-
nally by said springs 7, which springs rest in
cavities in the piston. These springs e and
Jalways keep the packing of the piston tight
without further attention until the packing
Is worn out. The vertical web % of the pack-
Ing-piece b, fitting and filling the groove ¢ in
the piston, prevents the leak of vapor be-
tween those parts. By these means the pis-
ton 1s rendered tight in the space I.

T'he inner eylinder G is formed with a cir-
cular shell %, Figs. 2, 4, and 13, open at its
ends, and a hub/and arms m, the hub being
rigid withthe shaft H. The heads C D, which
serve as heads for both eylinders A and (x,
are formed with internal annular grooves 7 7,
Kigs. 5 and 6, opposite the ends of the shell
k, in which said ends project, as shown.
provided for the ends
of theshell %, which also occupy said grooves
v 2. The ends of the shell are formed with
grooves o o and the rings with tongues p p to
enter the respective grooves—that is to Say,
the joint between a ring and the cylinder G
IS not a single plane, but made ap of five
bearing-surfaces, three plain and two curved.
1'his form serves to prevent leakage between
thespaceI in the main c¢ylinderand the space
p' in the cylinder G. Springs 7, resting in
chambers s formed at
grooves ¢ 1, bear against the respective rings
to hold them snugly against the ends of the
] Stay or holding pins
7, Figs. 1 and 6, rigid in the heads C D, en-
ter the rings n and prevent their tu 'ming with
the cylinder G. These pins are preferably
passed through the springs », as shown, fit-
ting freely in the rings.

The valve Fis formed with a central longi-
tudinal cavity ¢, Figs. 2 and 4, with which a

pipe L communicates at the end. A head W,

secured at the end of the valve-case H, serves
to receive the pipe and also to bear against
A
counterbored head v, secured at the opposite
end of the valve-case, receives the projecting
end of the valve and prevents end play of the
latter. The valve is rocked or turned in the

valve-case by means of a cam 1w, Figs. 1 and
4, rigid with the shaft H, and an intermedi-
ate lever o, connecting-bar 4, and arm 2z, the
latter being rigid with the valve.

the bottoms of the

672,432

1sformed with a longitudinal opening a', Figs.

2,16,and 17, which communicates with a pas-
sage or chamber 0', conneeting the interior of
the valve-chamber with the interior of the
main e¢ylinder at ¢/, Figs. 2 and 18. The shell
of the cylinder is thickened at d’ and formed
with a longitudinal cavity or chamber &', in
which to receivea curved abutment /. This
abutment when closed (shown by dotted po-
sition in Fig. 2) covers the opening ¢/, its in-
ner concave surface corresponding with and
forming a continuous part of the concave sur-
face of the eylinder. During the revolutions
of the piston K its outer curved surface bears
against and passes the closed abutment the
same as any other part of the eylinder, the
abutment being held shut by said piston while
passing. This abutment is constructed to
turnon trunnions ¢’ ¢’ in the heads C D, par-
allel with the cylinder A, so as to swing from
gravity into the space I. After the piston in
making the revolutions passes the abutment
the latter falls from gravity into the space I
to the position shown by full lines in Fig. 2,
1ts outer free edge then resting against the
surface of the inner eylinder G. In this po-
sition it divides the space I and counstitutes
a tight closer or abutment, serving to pre-
vent the fluid under pressure from passing
below or back of it into the space I. The
dropping of the abutment opens communi-
cation for the fluid between the chamber b’
and the space I in the rear of the piston, so
as to carry the latter, with the shaft H,
around. This piston is provided in front
with a plate or pilot 2/, Figs. 2, 11, and 12,
which serves as a lifter or actuator for the
abutment. When the piston arrives at the

rear of the abutment, as shown by dotted po-

sition in Fig. 2, the pilot encounters the abut-
ment and swings it upward toward its closed
position, it being finally completely closed
and temporarily held shut by the direct, ac-
tion of the packing-piece b. The front or con-
tact edge of the pilot is curved or made cam-
shaped, sothatit will first encounter the abut-
ment near its outer edge, thus starting it
slowly; but the form of the pilot is such that
as 1t advances the point of contact with the
abutment moves rapidly toward the axis of

the latter, thus accelerating the motion of the

abutment as it approaches its closed position,
and this acceleration of the abutment’s mo-
tlon toward its seat is further increased from
the fact that as said point of contact moves
along the face of the pilot away from the cen-
ter of motion of the pilot—the axis of the
shaft H—it has a greater circular velocity.
This is an essential feature of the Invention,
as the speed of the engine is usually high and
the valve starts easiest if first encountered at
its free edge. The advance or projecting
point ¢’ of the pilot has the lowest rate of mo-
tion of any part of the pilot and encounters
the abutment with the least resistance, so
that the resulting shock or jar is at the mini-

The valve | mum.
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- formed with grooves k' at its ends, Figs. 2,

against the e¢ylinder-heads C D.
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‘working expansively during the remainder of
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To render the abutment f' flnid-tight, it 1s

18, and 19, and provided with curved pack-
ing-plates I', formed with tongues to fit the
Springs m' are provided in cavi-
tiesin the abutmentin position to bear against
the packing-plates to crowd them outward

N, Figs. 1, 13, and 21, is an ordinary ex-
haust communicating with the space I for the
escape of spent fluid therefrom. This ex-
haust-opening is relatively placed so that the
spent fluid is allowed to escape about the time
the abutment 7' is closed, as above stated.

The cam 1w acts against a projecting point
n' of the lever « to open the rocking valve I,
the circular length of this cam being arranged
to have the valve F close when the piston is
at any given point in its revolution, the fluid

the revolution. The positionsof the cam and
associated parts shown in Fig. 1 correspond
with the positions of the cylinder G and asso-
ciated parts shown in Fig. 2, the valve If be-
ing just opened to allow an inflow of the fluid.
W hen the cam has passed the point n',aspring
o' acts to, pull the lever 2 downward and close
the valve F.

The air and gasolene-gas combined em-
ployed to drive the engine are mingled in
the space 9’ in the inner cylinder G, the gas
entering through a pipe ', Figs. 13 and 15,
and the air entering through a similar pipe
s’. The air and gasolene-vapor are forced
into the eylinder G by means of ordinary
pumps or other well-known means, and the
mixed fluid passes out at the opposite end of
the cylinder through a pipe ¢ into the valve

tween the piston and the abutment /', as ap-
pears in Fig. 2. This mixed gas is ignited
in the combustion-chamber 0’ by some sim-
ple and well-known means—as, for instance,
an electric spark w', Fig. 21, or a hot tube w/,
Fig. 16. When the latter is employed, 1t 1is
inserted at some convenient point in the
valve-case communicating with the chamber
b and heated by a flame in the inclosing
tube in the usual manner, the heating-jet
entering through the side tube 2»'. In this
case a self - acting gravity check-valve 7%,
Figs. 13 and 20, is employed in the rocking
valve F to close the inflow-passage into the
rocking valve and prevent the flame from
passing back into the pipe ¢'. If a spark 1s
used, it may be produced by means of a sta-
tionary platinum wire ', reaching into the

chamber &' and insulated at %', and an op- |

posing movable wire 2, passing through a
stuffing-box ¢? Conducting-wires b* and ¢?
connect the wires &' and 2° with a battery,

6o

the connection with the wire 2’ being through

some convenient part of the machine. A
spring d? on the wire 2/, Fig. 23, acting be-

tween a fixed stud ¢® and a ring f?, rigid with

the wire 2, serves to hold the latter normally
apart from the wire ', as appears in Fig. 21.
A cam ¢?, operated by the arm z, moves the
wire 2’ longitudinally to produce a spark af-
ter the rocking valve I is closed.

For opening the valve F when gasolene is

~used the cam w 1s shortened up to a mere

tooth, as appears in Fig. 15, which causes
the valve to open and instantly close again.
Also when gasolene is used some ordinary
means of cooling the eylinder is employed—
such, for instance, as currents of cold water
flowing over or around the ¢ylinder.

The valve-case B, Fig. 2, is placed prac-
tically opposite the valve-chamber ¢, with
the combustion-chamber b’ connecting them.
The form of this chamber O’ or the direction
it takes is not essential, except that the open-
ing ¢' is purposely made opposite the part ot
the abutment near its free edge. (See Kig.
18.) When the engine is designed to be used
with steam, the chamberor passage b'is made
comparatively narrow or Jjust sufficiently
large in cross-section to afford a ready flow
into the main eylinder A; but'when gasolene
is designed to be used the chamber is broad-
ened, as indicated by heavy dotted line 7' in
Fig. 2, so as to contain a larger volume of
the vapor. .

What I claim as my invention is—

A rotary engine having two concentric hol-
low cylinders one within the other, a piston
rigid with the inner cylinder and working in
the space between the two cylinders, a valve-
case secured to the econvex surface of the
outer eylinder, a hollow valve in the valve-
case and a passage or chamber connecting the
interior of the valve-case and the space within
the outer cylinder, the valve having an open-
ing communicating with said passage or cham-
ber, a pipe connecting the space within the
inner eylinder with the space in the valve and
pipes communicating from without into the
space within the inner cylinder, as set forth.

In witness whereof 1 have hercunto set my
hand, this 23d day of September, 1898, in the
presence of two subseribing witnesses.

| JOHN STERBA.

Witnesées:
E. B. WHITMORE,
- M. L. WINSTON.
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