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- UNITED STATES

PaTeENT OFFICE.

FRANCIS G. BATES, OF PHILADELPHIA, PENNSYLVANIA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent INo. 696,926, dated April 8,1902,
Application filed May 15,1901, Serial No, 60,378, (No model.)

To all whom it may concern:

Be it known that I, FRANCIS G. BATES, a
citizen of the United States, residing in Phila-
delphia, Pennsylvania, have invented certain

Improvements in Rotary Engines, of which-

the following is a specification.

The object of my invention is to provide a
rotary engine with valves and passages where-
by the direction of rotation of the engine can
be readily reversed and instant stoppage of
the engine effected when desired by closing
the exhaust, so as to effect compression in
front of the piston, this closing of the exhaust
being, if desired, accompanied by a simul-
taneous cutting off of the supply of motive
fluid to the space behind the piston.

In the accompanying drawings, Figure 1 is
a transverse section of a compound rotary en-
gine construected in accordance with my in-
vention, the section being taken through the
high-pressure cylinder or on the line a a, Fig.
3. Tig. 2 is asimilar view taken through the
low-pressure cylinder of the engine or on the
line b b, Fig. 8. TFig. 8 is a view of the en-
gine, partly in levation and partly in longi-
tudinal section, on the line ¢ ¢, Fig. 1. Fig.

4 is a sectional plan viewon the line d d, Fig. "

1; and Fig. 5 is a sectional plan view on the
line £ f, Fig. 1.

1 represents the high-pressure eylinder of
the engine, and 2 the low-pressure cylinder,
these cylinders preferably forming part of
the same structure and being proportioned
as to width in accordance with the respective
areas desired for the high and low pressure
pistons.

Each piston consists of a snitably-packed
ring 3, mounted upon an eccentric 4 upon the
central shaft 5, which is common to both pis-
tons and is adapted to suitable bearings on
the opposite heads of the cylinder structure.
The piston-ring is combined with a sliding
abutment-plate 6, fitting snugly within a cen-
tral channel at the top of the cylinder and
having at the lower end a segmental head 7,
which is adapted to a semicircular socket in
the ring 3 and is confined thereto by a cap-
plate 9, overlapping the upper portion of the
segmentalhead 7and flared beyond said over-
lapping portion, so as to permit of the desired
swinging movement of the ring 3 in respect
tothesliding abutment-plate. Thehigh-pres-

sure cylinder has a passage 10, located on one
side of the sliding plate 6, and a passage 11,
located on the opposite side of the same and
by preference as closely thereto as circum-
stances will permit, and the low-pressure cyl-
inder has similar passages 10* and 11*, and a
valve-chest 12, mounted upon the cylinder
structure of the engine, has passages 13 and
14, communicating, respectively, with the
passages 10 and 11, and passages 13* and 14%,
communicating, respectively, with the pas-
sages 10% and 11*. The valve-chest contains
five valves 15,16,17,19, and 20 and passages
cobperating therewith, as deseribed hereinaf-
ter, the valves 17, 19, and 20 being duplex,
so as to codperate with passages correspond-
ing with each of the cylinders of the engine.
The valve 15 is a cut-off valve intended to be
operated by the governor mechanism of the
engine and controlling the flow of motive
fluid from the inlet-pipe 21 to a passage 22,
leading to the chamber in which the valve 17
works. This valve 17 has two chambers 23
and 24, that portion of the valve which con-
tains the chamber 23 having ports 25 and 26
at right angles to each other, and that por-
tion of the valve which contains the chamber
24 having similar ports 27 and 29. The ports
25 and 26 are in line with the passages 13 and
14 and with the passage 22, while the ports
27 and 29 are in line with the passages 13*
and 14* and with a passage 30, leading to a
chamber.containing the valve 16. The valve
16 is a cut-off valve operated in the same
manner as the valve 15 and having ports 31
and 32 at right angles to each other and serv-
ing to provide communication between the
passage 30 and a chamber 33 at the top of
the valve-chest, said chamber communicat-
ing with passages 34 and 35.

Between the passages 13 and 34 is located
the valve 19, and between the passages 14 and
35 is located the valve 20, communiecation be-
tween the passages 13 and 34 being effected
by means of a passage 36 in the valve 19, and
communication between the passages 14 and
35 being effected by means of a passage 37 in
the valve 20. The valve 19 has another pas-
sage 39, whereby communication can be es-
tablished between the passage 13* and an ex-
haust-passage 40, and the valve 20 has & pas-

sage 41, whereby communication can be es-
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tablished between the passage 14* and an ex-
haust-passage 42,

The valves 17, 19, and 20 are all connected
by means of suitable spur-gearing, so that
they can be moved in unison by power trans-

mitted to the shaftor spindle of either of said.

valves, the effect of their movement being to
start, stop, or reverse the direction of move-

ment of the engine and to regulate the speed

of the same. As shown in Figs. 1 and 2, the
valves occupy the positions assumed by them

when the controlling-lever is at one extreme’

of its movement and the engine is running in
onedirection—say ahead—at fullspeed. Un-
der these circumstances the motive fluid
passes from the cut-off valve 15, through the
passage 22 and port 25 into the chamber 23
of the reversing-valve 17, and thence through
the port 26 and passages 13 and 10 into the
forward end of the high-pressure cylinder 1,
80 as to drive the piston forward therein.
The rearend of the cylinder 1 communicates,
through the passages 11 and 14, through the
passage 37 of the valve 20, and through the
passage 35, with the chamber 33, and the lat-
ter communicates, through the ports 31 and
32 of the valve 16, with the passage 30 and
thence through the port 27 of the valve 17
with the chamber 21 of the latter, from which
the motive fluid is directed through the port
29 to the passages 13* and 10* and thence to
the forward end of the low-pressure cylinder
2,50 as to drive the piston forwardly therein,
the rear end of said cylinder 2 communicat-
ing, through the passages 11° and 14*, with
the passage 41 of the valve 20 and thence with
the exhaust-passage 42. No communication
can-be had between the passages 13 and 34
and the passages 13* and 40, as the valve 19
closes such communication; but when each
of the valves has had a quarter-turn impart-
ed to it by movement of the controlling-lever
from the extreme forward to the extreme
rearward position the operation of the parts
will be reversed, the forward passages 13 and
13> being now placed in communication with
the passages 34 and 40 and the rear passages
14 and 14° being cut off from communication
with the passages 35 and 42, the reversing-
valve directing the motive fluid to said rear
passages 14 and 14* and cutting it off from
the forward passages 13 and 18*, so that the
engine will now run in a direction the re-
verse of that in which it formerly ran. The
cut-off valve 16 serves to govern the degree
of expansion of the motive flaid in the low-
pressure cylinder. Movement of the direct-
ing-lever from either of its extreme positions
to the mid-position will effect a one-eighth
turn of each of the valves 17, 19, and 20 and
will have the effect of first restricting and
then fully cutting off the flow of motive fluid
through the passages controlled by said valves.
Hence when said lever occupies the mid-po-
sition the flow of motive fluid to and the
escape of motive flnid from either cylinder

696,926

is wholly cut off. Hence the escape of mo-
tive fluid from either eylinder in front of the
advancing piston will be prevented, with the
result that said motive fluid will be com-
pressed and the forward movement of said
piston arrested, so as to prevent further ro-
tation of the shaft 5, thereby serving as an
effectual brake upon the engine, orif the mo-
mentum of the shaft 5 is sufficient to carry
the piston beyond the center there will be, in
addition to the compression in front of the
piston, a partial vacuum behind the same to
arrest its further forward movement. This
provision for effecting starting, stopping, and
reversal of the engine and for regulating the
speed of the same or for effecting instanta-
neous stoppage when desired by the manipu-
lation of asingle leverrendersthe engine espe-
cially available for use in motor-vehieles, for
which use the small size and light weight of
the engine and the absence of reciprocating
parts, with their attendant vibration, are also
desirable qualities. '

The retaining-cap 9,let into a recess in the
piston-ring 3and engaging with the segmental
head 7 of the sliding abutment 6, provides a
ready means of connecting said sliding abut-
ment to the piston-ring.

Although Thave shown my invention as ap-
plied to a compound engine having two cyl-
inders, it will be evident that it may be ap-
plied with equally good results to compound
engines having more than two cylinders or,
on the other hand, can be used in connection
with a simple high-pressure engine having
but one cylinder, the valves 17,19, and 20 in
this case being single instead of duplex and
the receiving-chamber 33, valve 16, and pas-
sages 34 and 35 being dispensed with, the
valves 19 and 20 communicating directly with
the exhaust-passages 40 and 42, respectively.

Having thus deseribed my invention, I
claim and desire to secure by Letters Pat-
ent— . , v

1. The ecombination of a rotary engine com-
prising a cylinder with eccentric piston, slid-
ing abutment, and inlet and exhaust passages
located one on one side and the other on the
opposite side of said abutment, with a re-
versing-valve whereby the motive fluid may
be directed to either of said passages, and
valves whereby the escape from either pas-
sage may be regulated or eut off, the passages
of the valves being so disposed that when the
reversing-valve is directing steam to either
side of the piston, the exhaust-valve on that
side will be closed and the exhaust-valve on
the other side will be open, and when the re-
versing-valve is adjusted to cut off the flow
of steam, both exhaust-valves will likewise
be closed, substantially as specified.

2. The combination of a rotaryengine com-
prising a cylinder with eccentric piston, slid-
ing abutment and inlet and exhaust passages
located one on one side and the other on the
opposite side of said abutment, with a re-
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versing-valve whereby motive fluid may be
directed to either of said passages, valves
whereby the escape from either passage may
be regulated or cut off, and connections be-
tween said valves and the reversing-valve
whereby conjointoperation of the three valves
is effected, the passages of the valves being
so disposed that when the reversing-valve is
directing steam to either side of the piston,
the exhaust-valve on that side will be closed
and the exhaust-valve on the other side will
be open, and when the reversing-valve is ad-
justed to cut off the flow of steam, both ex-
haust-valves will likewise be closed, substan-
tially as specified. :

3. The combination, in a compound rotary
engine, of the high and low pressure cylinders
each with eccentric piston, sliding abutment
and inlet and exhaust passages one on oneside
and the otheron the opposite side of said slid-
ing abutment, a - reversing-valve having two
chambers, one for each of the cylinders of
the engine, and ports whereby each chamber
may be caused to communicate with either
of the passages of its corresponding eylinder,
a receiving-chamber in communication with
the low-pressure chamber of said reversing-
valve, two ‘exhaust-passages, and a pair of
duplex valves, one controlling the communi-
cation between the forward passage of the
high - pressure cylinder and the receiving-
chamber and between the forward passage of
the low-pressure cylinder and an exhaust-
passage, and the other controlling communi-
cation between the rear passage of the high-
pressure cylinder and the receiving-chamber
and between the rear passage of the low-pres-
sure c¢ylinder and an exhaust-passage, sub-
stantially as specified.

4. The combination, in a compound rotary
éngine, of the high and low pressure ¢ylinders
each with eccentric piston, sliding abutment
and inlet and exhaust passagesone on oneside
and. the other on the opposite side of said slid-
ing abutment, a reversing-valve having two
chambers, one for each of the cylinders of the
engine, and ports whereby each chamber may
be caused to communicate with either of the
passages of its corresponding cylinder, a re-
ceiving-chamber in communication with the
low-pressure chamber of said reversing-valve,
two exhaust-passages, and a pair of duplex
valves, one controlling the communication be-
tween the forward passage of the high-pres-
sure cylinder and the receiving-chamber and

between the forward passage of the low-pres-
sure cylinder and an exhaust-passage, and
the other controlling communication between
therear passage of the high-pressure cylinder
and the receiving-chamber and between the
rear passage of the low-pressure cylinder and
an exhaust-passage, and connections between
the reversing - valve and said controlling-
valves whereby conjoint operation of the three
valves is effected, substantially as specified.

5. The combination in a compound rotary
engine, of the high and low pressure cylinders

“each with eccentric piston, sliding abutment

and inlet and exhaust passages, one on one
side and the other on the opposite side of said
sliding abutment, a reversing-valve. having
two chambers, one for each of the cylinders
of the engine, and ports whereby each cham-
ber may be caused tocommunicate-with either
of the passages of its corresponding cylinder,
a receiving-chamber, two exhaust-passages,
a pair of duplex valves, one controlling the
connection between the forward passage of the
high - pressure cylinder and the receiving-
chamber and between the forward passage of
the low-pressure cylinder and an. exhaust-
chamber, and the other controlling commu-
nication between the rear passage of the high-
pressure cylinder and the receiving-chamber
and between the rear passage of the low-pres-
sure. cylinder and an exhaust-passage, and
cut-off valves, one controlling the flow of mo-

tive fluid to the high-pressure chamber of the -

reversing-valve, and the other controlling the
flow of motive fluid from the receiver to the
low-pressure chamber of said valve, substan-
tially as specified. ~ S

6. The combination in a rotary engine, of
a cylinder having therein an eccentric piston
with peripheral ring mounted so asto befree
to turn thereon, a sliding abutment with seg-
mental head at its inner end mounted in a
semicircular socket of said ring, and a cap-
plate let into a recess in the ringand overlap-
ping the segmental head of said sliding abut-
ment so as to confine the same to thering,
substantially as specified.

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

FRANCIS G. BATES.

Witnesses:
F. E. BECHTOLD,
Jos. H. KLEIN.
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