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UNITED STATES

PATENT OFFICE.

PERCY BELL TAYLOR, OF NEWARK, NEW JERSEY.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 459,861, dated September 22, 1891.
. Application filed October 10, 1890. Serial No. 367,748, (Nomodel.)

To all whomwy Tt may conceri:

Be it known that I, PERCY BELL TAYLOR, &
citizen of the United States,residing at New-
ark, in the county of Essex and State of New
Jersey, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare the following to be a full, clear,
and exact deseription of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to letters and figures of reference
marked thereon, which form a part of this
specification.

The objects of this invention are to reduce
the cost of construction; to secure a machine
which will be more compact in its arrange-

“ments and in which the working parts will
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be covered and protected from dust, &e., and
will thus be more durable, and the escape ot
steam and the loss occasioned thereby will be
reduced or entirely prevented; to secure a
oreater efficiency of power from the steam,
and to secure other advantages and results,
some of which will be referred to in connec-
tion with the description of the partsand the
operations of the same. | |

The invention consists in the improved ro-

‘tary engine having the arrangements and

combinations of parts substantially as will
be hereinafter set forth, and finally embodied
in the clauses of the claims. ' '
Referring to the accompanying drawings,
in which like letters and numerals indicate
corresponding parts in each of the several
views, Figure 1 is an elevation of the 1m-
proved engine. Iig. 2 is a section of the
same, taken on line «, Fig. 1. Iig.3 is a sec-
tion taken on line v, Fig. 2. Figs. 4,5,6, and
7 are side views and plans of certain slide-
valves, and Figs. S and 9 are views of re-
versed rotary eams for operating the said
slide-valves and transmitting power to the
main driving-shaft. ' '

In said drawings, ¢ indicates the machine

bed-plate. b b are side plates providing legs
or standards b’ 1/, and ¢ indicates a casting
securely and imperviously secured to said
side plates and having the general outline
of a cylinder, which, taken in connection
with the side plates, forms a steam chest or

' valves and other working parts. At the op-

posite sides of the cylinder, integral there-
with, are certain offsets f f, in which are
formed valve-chambers and steam-passages,
and the main steam-chamber, formed by the
casting and side plates, may be divided into
two by a central partition b? formed integral
with said casting,asindicated in Fig. 5. Said
partition is employed when the machine 18
constructed for use as a reversing engine, 1n
connection with two oppositely-disposed camns
e, arranged on the driving-shaft d, as will be
understood upon reference to Figs. 3,8, and 9.
The driving-shaft has its bearingsinthe side
plates, suitable stuffing-boxes being provided
thereat to prevent the escape of steam, and
on said shaft is arranged a belt-pulley or a
fly-wheel d’ in any ordinary manner. The
central partition may be dispensed with when
but one cam is employed in connection with
a single-acting engine. The offsets f f at the
opposite sides of the cylindrical casting are

‘arranged or disposed horizontally, and the

steam-chambers therein are divided horizon-
tally by partitions f’” /'//, the upper ones. of
which receive the supply of steam from the
boiler, and the lower ones serve as valve-
chambers, being open at their inner ends to
allow the slide-valves to project into engage-
ment with the cams e. The sald cams € are
provided with a plurality of cam projections
7, which are numbered, for convenience in
describing the operation of the machine, 1, 2,
and 3. Said cams at their forward sides are
tangential, as at ¢, and at their opposite or
rear sides are radial, as at j, the tangential
sides serving especially as inclines to gradu-
ally press the sliding valves to a closed posi-
tion within their chambers, while the radial
surfaces serve to receive the expansive force
of the steam as it enters through the sud-
denly -opened valves.
faces may be slightly inclined with reference
to the direction of movement of the slide-

valves, so that thelatter, when forced inward

or toward the eam by back-pressare, will not

strike with a too direct -and sudden impact

on the cam and produce a hammering e ‘ect,
but rather will be forced down the ineline of
said radial surface, as will be understood.
The extremities & of the ecam extend into en-

chamber and provides bearings for certain | gagement with or into very close proximity to

The sald radial sur--
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the walls { of the eylinder, so that steam can-
not to any material extent pass between and
escape through the exhaust-opening without
operating in the production of effective power.
5  Within the valve-chambers £/ in the offsets
are nicely-arranged slide-valves 7 . These
are preferably right-angular blocks of hard-
ened steel having steam-ducts o p therein,
which communicate with chambers ¢, formed
1> above the partitions 7’/ // and with the main
steam-chamber ¢ in the cylinder, so as to al-
low at certain moments in the operation of
the device a free passage of steam from one
chamber to the other. At other moments, al-
15 ternating with the first, the said valves m 1,
forced by the cam to a position more fully
within the cam-chambers, cut off communi-
cation through said ducts. The slide-valves,
besidesbearing on the wallsof the valve-cham-
zo bers, have bearings in theside plates, the lat-
ter being grooved to receive the same, and to
prevent an escape of steam through said
grooves the slide-valves are provided with
projections 60, which enter said grooves at
25 the sides of the cam and serve to plug the
same, as will be understood. The cam pro-
Jections are so formed and arranged in rela-
tion to the sliding valves as that when one is
In position to allow a passage of steam the
3o other is in position to cut off said steam ; but
as the said valves work alternately and the
strokes are in quick succession the pressure
against the cam to keep the same rotating is
practically constant, and thus a smooth and
35 regular motion of the cam is maintained,
which motion is transmitted directly to the
shaft d, on which the cam is keyed or firm] y
tastened. The steam coming from the boiler
in the direction indicated by the arrows en-
4o ters through the supply-pipe rinto the steam-
chamber g of the offset. Should the duet o
of the valve m be open because of the valve
being at its innermost projection, as illus-
trated 1n Fig. 2, the steam rushes through
45 sald duet directly against the radial surface
J of the cam projection 2, foreing the cam
pivotally with the shaft d. This movement
of the cam causes the tangential bearing of
another 3 of the cam projections to engage
so the valve n and to force the same outward,
(or into its valve-chamber,) closing the duct
p therein for a time. The ductin the valve m
15 an inclined perforation extending through
the valve-slide adapted to lead the steam or
55 direct the same downward against the down-
wardly-moving eam projection, and in the op-
posite valve-slide n the duct p has a recess
on the upper face of the slide and when open
1s adapted to direct the steam againstthe up-
6o wardly-moving eam projection. Thus the
steam 18 directed in opposite directions on
opposite sides of the cam.
To provide for a continued expansion of
steam 1n the portion g’ of the chamber ¢, and
65 to thus gain a more full benefit of its expan-
sive force or power, I do not immediately on
the closing of the valven open an exhaust to

allow the escape of steam from said portion
g’; but, on the other hand, I so dispose the
exhaust-pipes s s” as that the exhausting op-
eration is delayed until the expansive power
is fully developed or utilized, at which time
the exhaust is open to said portion ¢” by the
projection 1 passing over the exhaust-open-
Ing s. As the live steam enters through the
duct 0 against the radial bearing of the pro-
jection 2 and turns the cam pivotally, as de-
scribed, the said cam projection is brought to
a point near the exhaust-opening s’, when
the valve-duct o is closed by the bearing 7 of
the projection 1, foreing the valve m out-
ward. The compressed steam within the
constantly-enlarging chamber ¢* continues to
act, however, and to exert its power on the
cam until the said projection 2 arrives at the
exhaust-opening s’, when the steam escapes
into the said opening, leaving the chamber
devoid of pressure, so that the cam will not
be retarded by material back-pressure af-
ter the projection has passed the exhaust-
opening. The valves havea steam-tight bear-
ing onthe periphery of the cam, so that there
can be no material escape of steam rearward
or in the direction from chamber ¢* to cham-
ber g*. The:sliding valves are held against
the cam by steam-pressure acting constantly
upon the rear extremity m” n’ thereof, the
steam entering to bear on said extremities
through valve-openings ¢ from the upper
steam-chambers ¢ to the valve-chambers 1’
at the rear of thevalves. Thesaid openings
t can be closed or the amount of steam pass-
ing therethrough may be regulated and con-
trelled by valves w of any suitable construc-
tion and operation.

T'o obtain a reversing engine, which I con-
sider of large importance, I arrange a pair of
cams of the construction described in sepa-
rate chambers in connection with scts of slid-
ing valves substantially such as hereinbefore
described, the said valves being reversely ar-
ranged in correspondence with the reverse
disposition of the cams illustrated in Figs. 8
and 9. In the offsets are arranged pistons »,
at the back of which are arranged in a suit-

-able chamber spiral springs w of slight ten-

sion. T'he lower extremities of the said pis-
tons are provided with pins orlugs 2/, which
extend through perforations in the parti-
tion-walls " and engage suitable bearings
in or on the slide-valve. When steam is ad-
mitted, the pressure on the nunder side of the
sald pistons is sufficient to overcome the
spring-power of the spiral, and thus the pins
are held away from the sliding valve when
the latter are at work, so that they can oper-
ate freely.

When it isintended to operate the machine
to secure a movement in the reverse direc-
tlon, 1t is only necessary to shut off the steam
from the operating side of the engine, when
the piston will be allowed to drop under the
power exerted by the spring w info a recess
or hole 4 in the valve, the said valve being
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forced back into its chamber, so that the sald
hole 4 is brought into coincidence with the
piston by the momentarily-continued move-
ment of the cam,owing to inertia. Thus the
latter will be held back out of operative re-
lation to thecam. I then admit steam to the
other side of the machine and thus raise its
pistons and release the valves thereof and
obtain the reverse movement desired.

The valve controlling the admission of
steam to the pipes » may bean ordinary four-
way valve, one of the ways therein being for
the steam from the boiler, another for ex-
haust-steam, and the two others leading to
each side of the engine. |

To prevent an undue steam-pressure be-
hind the sliding valves from any cause, I have
provided tappet-valves 5 to the exhaust-pipe
6, adapted to automatically open when the
pressure 18 excessive,

‘All the exhaust-pipes run to the bottom of
the machine, and thus no water of condensa-

“tion can accumulate where it will interfere
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‘with the working of the machine.

The engine may be equipped with any gov-
ernor desired. | -
Having thus described the invention, what
I claim asnew is— -
1. The improved rotary engine having a
cylinder provided with steam-chambers hav-

ing grooved sides and ducts, slide-valves ar-

ranged on opposite sides of the cylindrical
chamber and having projections 60 working
in said grooves and engaging the sides of the
cam, and a rotary cam having a plurality of
cam projectionsengaging saidslidevalves,the
said valves being in engagement with said
cam Dby constant steam-pressure at the rear
extremity thereof, substantially asand forthe
purposes set forth.

2. The improved rotary engine having
therein a rotary cam with cam projections
thereon, and a plurality of sliding valves en-
caging the periphery of the cam and having

projections 60 60 engaging the opposite sides

of the cam and pressed to their closed posi-
tions by the said cam projections, the said
valves having a constant pressure tending to
force them in the opposite direction, substan-
tially as set forth. |

3. Ina rotaryengine, the combination, with

the reversely-set cams and slide-valves, of

55
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pistons for holding said slide-valves inopera-
tive, substantially as set forth.

4. In a rotaryengine, the combination, with
the reversely-set cams and slide-valves, of
steam-operated pistons held away from sald

slide-valves by steam-pressure, substantially

as and for the purposes set forth.

5. In a rotary engine, the combination, with !

the reversely-set cams having cam projee-
tions and sets of slide-valves, of automatic

holders adapted to hold the valves from op-
erative engagement with the cam, substan-
tially as set forth.

6. In arotary engine, the combination, with
the reversely-set cams having cam projec-
tions and sets of slide-valves, of pistons
backed by springs, said pistons being held
from engagement with said valves by steam-
pressure against the power of the springs,
substantially as and for the purposes set
forth. - |

7. In a rotary engine, the combination of
reversely-set cams having inclines or tangen-

tial bearings to engage the valves and steam-

bearings, said bearings facing in one direc-

tion in one cam and in an opposite direction

in the other, and valves having valve-duets,
one in each set having aclear-through exten-
sion and in the other a one-sided duct, where-
by the steam will be directed oppositely on
each side of the cam, and the said ducts be-
ing reversed to correspond with the reversed
disposition of the cams, substantially as set
forth. | |

3. In a rotary engine, a cylinder having a
main chamber and offsets at the sides, each
provided with a steam-chamber ¢, a valve-
chamber 7/, a partition £/, and passage I, ex-
haust-pipes leading from the rear of the
valve-chambers and provided with tappet-
valves 5, passages -¢, providing communica-
tion between said chambers ¢ and f’,supply-
pipes connecting with the chambers g, valves
arranged in the valve-chambers and project-
ing inward toward and into the wain cylin-
der - chamber and having ports or ducts
adapted to receive steam from steam-cham-
per and transmit the same to the main cham-

ber,-and a rotary cam arranged in said maln .

chamber having cam projections which with
the valves separate the main chamber into

parts, and exhaust pipes or ports leading

from said main chamber.

3. In a rotary engine, the combination of a
rotary cam having cam projections, a cylinder
having a main eylinder-chamberand an offset,
the latter having a steam - chamber ¢, valve-
chamber 7', partition f’/, communication ¢,

valve 1, valve 5, closing an exhaust-opening,

and sliding valve n, adapted to engage the
cam, substantially as set forth.

In testimony that I claim the foregoing 1
have hereunto set my hand this 7th day of
October, 1890.

' PERCY BELL TAYLOR.

Witnesses: | _

) CHARLES H. PELL, .
OSCAR A. MICHEL.
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