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To all whom it may concern: 
Be it known that I, NEWTON S. TAYLOR, a other number of pistons. 
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citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Rotary Engines, of which 
the following is a full, clear, and exact speci 
fication. 
My invention relates to that class of rotary 

engines in which a substantially flat piston 
revolves concentrically in a cylinder or cir 
cular casing, from the wall of which projects 
an abutment which contacts with the piston 
for preventing direct passage of steam to the 
exhaust; and my invention has for its pri 
mary object to provide a simple, inexpen 
sive, highly-efficient, durable, and practically. 
noiseless rotary engine in which the cut-off 
may be regulated and the steam or other pres 
sure used expansively, as in a reciprocating. 
engine, a further object being to provide 
improved means whereby a plurality of pis 
tons on the same shaft, or, in short, a plu 
rality of engines, may be simultaneously sub 
jected to the full head of steam for starting 
the engine or working it under an extra load. 
With these ends in view my invention con 

sists in certain features of novelty in the con 
Struction, combination, and arrangement of 
parts by which the said objects and certain 
other objects hereinafter appearing are at 
tained, all as fully described with reference 
to the accompanying drawings, and more par 
ticularly pointed out in the claims. 

In the said drawings, Figure 1 is a vertical 
sectional view of my improved engine, taken 
on the line. 11, Fig. 3. Fig. 2 is a similar sec 
tion taken on the line 22, Fig. 3, but show 
ing the throttle in a different position. Fig. 
3 is a plan section on the irregular section 
line 33, Fig. 2. Fig. 4 is an end elevation 
on a smaller scale. Fig. 5 is a detail view, on 
a larger scale, of the cut-off valve. Fig. 6 is 
a detail view of the throttle-valve. Fig. 7 is 
a cross-section of the throttle-valve on the 
line 77, Fig. 6, but on a larger scale; and 
Figs. 8, 9, and 10 are respectively similar sec 
tions on the lines 8, 9, and 10, Fig. 6. 

I have shown my improvements embodied 
in a double engine; but it will nevertheless 
be understood that they are equally applica 

ble to a single engine and to an engine of any 

1 is the main or piston shaft, which is jour 
naled in suitable bearings and stuffing-boxes 
2 in the end walls 34 of the easing, in which 
are formed two separate cylinders or piston 
cavities 56, in which are located, respectively, 
.the two pistons 78, set on the half or at any 
other desired degree of angle with relation to 
each other and both rigidly secured to the 
shaft 1. 
The engines are practically duplicates of 

each other, and hence a description of one 
will suffice for both, and the reference-nu 
merals applied to the parts of one not already 
described will be correspondingly used for the 
parts of the other. . . . . 
The piston, as appears in Figs. land 2, is 

flat and revolves in the cylinder on the shaft 
1 like a paddle, with its outer edge continu 
ally in contact with the wall of the cylinder 
and provided with packing-bars to prevent 
the leakage of steam between it and both the 
circumferential and end wall of the cylinder. 
These packing-bars are preferably T-shaped 
and press outwardly by means of springs, the 
object of the T-head being to prevent the 
bar from being pushed out of its socket. One 
of these bars is shown at 9, its head being 
marked 10, and it, extends across the outer 
face of the piston, and 11 12 are two others 
which are arranged at the corners of the pis 
ton or at the poiuts where the circumference 
of the piston is rounded off into the sides of 
the piston. The bars are inserted endwise 
in suitable sockets of complementary shape, 
and the springs for pressing them normally 
outward are arranged, in suitable sockets. 
The springs for the bar 9 are shown at 13, 
Fig. 3, and their sockets are indicated at 14. 
The springs and their sockets for the bars 11 
12 are not shown, but are the same in con 
struction as springs 13 and sockets 14. Ex 
tending inwardly from each end of the T 
head 10 and mortised slightly into such head 
is a packing-bar 15, which prevents the leak 
age of steam between the end wall and the 
end of the piston. These bars are pressed 
outwardly by springs 16, and their inner ends 
are beveled, as shown at 17, and fitted under 
beveled packing-rings 18, which surround the 
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shaft 1 and are seated in beveled or funnel- and flatter surface. The packing-bars 11 also 
shaped sockets in the ends of the piston. 
These rings are split or divided, as shown at 
19, and possess a normal tendency to expand, 
whereby they keep their outer surfaces or 
peripheries firmly in contact with their sock 
ets and with the ends of the bars 15 and at the 
same time pressing their outer faces against 
the end walls of the cylinder to prevent the 
escape of steam around the shaft, as well as 
preventing steam passing over to the advance 
side of the piston. 

20 is a steam-chest supplied with steam or 
any other pressure through pipe 21, this chest 
being common to all of the engines and hav 
ing as many discharge-ports 22 as there are 
engines. These ports 22 are adapted to com 
municate, when not intercepted by a throttle 
23, with ports or passages 24 25, two for each 
engine, and if the engine is to be of a reversi 
ble type with two additional or correspond 
ing ports or passages 2627 on the opposite side 
of each engine, the ports 2426 being better 
shown in Fig. 2, while 25 27 are shown in Fig. 
1. Each end is provided with an exhaust 
port 28, preferably at the lowest point of the 
cylinder, and with two induction or inlet ports 
29 30 on each side if the engine be of a reversi 
ble type or on only one side if of the type 
which runs in but one direction. The ports 
29 are adapted to communicate with the steam 
passages 24 26 when not intercepted by cut 
off valves 3132, and the ports 30 are in com 
munication with the steam-passages 2527 via 
check-valves 33 34, which bend downwardly 
or away from the passages 25 27 and are held 
normally to their seats by springs 35 or other 
suitable means, the purpose of such checks 
being to prevent pressure passing from the 
cylinder into the passages 25 27. 36 is the 
abutment, and if the engine is to be of the 
reversible type an additional abutment 37 
will be employed on the opposite side of the 
cylinder, the two abutments, however, being 
similar in construction and operation, one re 
maining idle while the other operates, accord 
ing to the direction of rotation of the engine, 
as is of course understood, and hence a de 
scription of one abutment will suffice for both. 
These ports 29 30, just referred to, open into 
the cylinder end or behind the abutment, the 
abutment being recessed into the wall of the 
cylinder and the outer face of the abutment 
being curved on the same general curvature 
as the wall of the cylinder; but for a part of 
its length it is curved on a sharper curve or 
arc, as shown at 38, so that as the abutment 
is struck by the corner of the piston, which, 
as before stated, is slightly rounded and pro 
vided with the packing-bars 11 12, the piston 
begins to smooth the abutment down into its 
recess at an earlier point in the travel of the 
piston and with less concussion than would 
be the case if the abutment were curved on 
a larger radius, the effect of the sharper ra 
dius being more in the nature of a glancing 

serve as cushions for relieving the shock. 
As shown in Fig. 1, the ports 30, which are 
the direct or starting ports, are dropped down 
wardly under the cut-off valves 31 32; but 
this is merely for the purpose of enabling 
them to pass said valves. When it is desired 
to start the engine, the throttle 23 is so turned 
that one of the passages 39 therein will place 
the port 22 in communication with the pas 
sage 25, as shown in Fig. 1, whereupon steam 
will pass directly from the steam-chest 20 into 
the port 30 via check 33, deflecting the abut 
ment 36 over against the piston, and thereby 
admitting steam directly to the engine with 
out having to pass the cut-off valve 31. As 
shown in Fig. 6, the throttle 23 is provided 
with as many ports 39 as there are engines, 
and consequently steam will pass directly 
into all of the engines simultaneously, no 
matter what the position of the cut-off valves 
31. 32 may be, and hence, all pistons will be 
subjected to the full head of pressure for 
starting the engine or running it when sud 
denly subjected to an extra heavy load. It 
would not be a departure from my invention, 
however, to set one of the direct throttle 
ports 39 slightly in advance of the other, so 
that by a turn of the throttle 23 to one posi 
tion one engine would be thrown in direct and 
by a slightly further turn the other engine 
would be placed in direct communication with 
the steam-chest. 

Fig. 8 is a section through the ports which 
supply one engine, and Fig. 10 is a section 
through the ports which supply the other en 
gine, the port for driving the engine in one di 
rection-forwardly, for example-being num 
bered 39 in both instances, while the ports 
for driving the engine in the opposite direc 
tion are indicated at 39* in both instances 
and are adapted when the valve 23 is prop 
erly set to place the ports 22 in the steam 
chest of both engines in communication, re 
spectively, with the steam-passages 26 27. 
40 represents the ports in valve 23, which 

place the steam-chest 20 in communication 
with the steam-passages 24 26, which lead to 
the cut-off valves 3132, Fig. 7 being a cross 
section through the port 40 for one engine 
and Fig. 9 being a similar section of the cor 
responding port for the other engine. 

Figs. 7, 8, 9, and 10 show the relative posi 
tions of the various ports for starting the en 
gine and for running it with the cut-off valve, 
and by comparison of these figures it will be 
seen that when the valve is turned toward 
the right, for example, to bring port 39 into 
register with port 22 and passage 25 the en 
gine will be started by direct pressure through 
the inlet 30, and if the rotation of the valve 
be continued in the same direction port 29 
will eventually be cut out, while port 40 will 
be placed in communication with passage 24 
and port 22, the latter, if desired, being in 
the form of a continuous slit in the bottom 

blow than would result from the wider radius I of steam-chest 20, extending throughout the 
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length of valve 23, so as to be common to all 
of the ports therein. Hence it will be seen 
that after the engine has been started by di 
rect pressure and before the direct pressure 
is entirely cut off it will receive steam through 
passage 24 via the cut-off valve 31 or 32, ac 
cording to the direction in which the engine 
is started. The valve 23 may be provided 
with a handle or lever 41 for thus manipulat 
ing it, and in order that the position of the 
valve may be determined and the valve set 
where desired the lever is provided with a 
locking-dog 42 and actuating-handle 43, which 
dog engages notches 44 in a fixed segment 
45, the notches being so disposed that when 
the dog is in engagement with them the 
ports in the valve 23 will be in their proper 
positions for registering with the ports and 
passages with which they correspond. The 
cut-off valves 3132 are preferably of cylin 
drical form, and each is provided with a num 
ber of ports 4647, corresponding in number 
to the number of engines employed, port 46 
for supplying one engine being set at an 
angle to port 47 for supplying the other en 
gine, and the outer ends of the valves being 
equipped with gear-wheels 4849, which are 
in mesh with a pinion 50 on main shaft 1 
and are so proportioned with the pinion that 
the ports 4647 Will alternately place the pas 
sages 24 25 in communication with their re 
spective engines through the inlet-ports 29 
as soon as the lower corner of the outer end 
of the piston passes the upper end of the 
abutment, and they cut off such supply 
through the inlet-ports 29 at any point deter 
mined on by the manufacturer for best util 
izing the expansive force of the pressure. 
The abutments 3637 may be hinged in the 

wall of the cylinder in any suitable way. 
They are shown with enlarged journals 51, 
set into complementary sockets in the wall of 
the cylinder, the construction being such that 
when the head 3 of the casing is removed the 
journals 51 may be slipped into their sockets 
endwise. In order that the steam or pressure 
may not pass from the ports 2930 around the 
journals 51, each of the abutments is formed 
or provided with a wing 52 of the same width 
as the abutment struck on an arc concentric 
with the center of oscillation of the abutment 
and fitting in a socket 53, formed in the cas 
ing, and engaging With the Outer or concentric 
face of this wing is a packing-bar 54, which has 
a T-head 55, set in a complementary socket 
in the casing and resting against one or more 
springs 56, recessed in the casing for holding 
the bar 54 continually against the face of 
wing 52. In order that there may be no suc 
tion created by the movement of wing 52 in 
its socket 53, the journal 51 is provided with 
a peripheral channel 57, which is in commu 
nication with the exhaust 28 via duct 58 and 
with the socket 53 via duct 59. In order that 
steam may not pass the ends of the abutments, 
each is provided in each end with packing 
bars 6061, the latter of which extends down 

Wardly along a portion of the wing 52 and is 
of sufficient length to be continually below 
packing-bar 54. When the pressure is turned 
on as the piston is about to rise past the up 
per end of the abutment, it will be seen that 
the abutment exerts a pressure against the 
piston which tends to revolve it and which is 
in addition to the direct pressure of the steam 
against the piston, and this tendency contin 
ues until the piston arrives at that position 
where the end of the abutment bears directly 
opposite that part of the piston where its sur 
face is concentric with the center of the shaft, 
and it being observed from Figs. 1 and 2 that 
the piston is tapered on both sides from its 
outer end inwardly. Consequently the area, 
under pressure is that portion of the piston 
which is above the edge of the abutment plus 
the surface of the abutment down to that 
point on the wing 52 where it contacts with 
its packing-bar 54. In other words, the steam 
pushes against the abutment and the abut 
ment pushes against the piston and tends to 
rotate it until the piston arrives at that posi 
tion where the abutment no longer acts 
against its inclined face. By this combina 
tion of revolving piston and hinged abut 
ment therefor the efficiency of the pressure 
is greatly multiplied. It is also seen that by 
the employment of the curved wings 52 the 
steam-space within the cylinder is consider 
ably reduced, because without such wings 
the steam-space would extend down to the 
journal 51. 
The two ports 40 for the two engines, re 

spectively, may be so relatively set in the 
valve 23 that one engine may be run inde 
pendently of the other one, or, in other words, 
so that the second engine will not be thrown 
in until the first one has been thrown in and 
the first one will remain in while the valve is 
being turned to throw the second one in. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is 

1. In a rotary engine the combination of a 
revolving piston, a cylinder therefor having 
inlet and exhaust ports, a hinged abutment 
recessed in the wall of the cylinder and hav 
ing a curved projection, a socket in which 
said projection fits and means connecting said 
socket with the exhaust for venting said 
socket and preventing suction therein, sub 
stantially as set forth. 

2. In a rotary engine the combination of a 
revolving piston having a T-shaped socket 
therein, a T-shaped packing-bar located in 
said socket, a cylinder for said piston having 
inlet and exhaust ports and a hinged abut 
ment recessed in the wall of the cylinder be 
tween said ports, substantially as set forth. 

3. In a rotary engine the combination of a 
revolving piston, a shaft on which said pis 
ton is secured, a conical expansible packing 
ring recessed in the face of the piston around 
said shaft, a packing-bar having a beveled 
end recessed in the same face of the piston 
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4. 

and engaging under said packing-ring and a 
packing-bar recessed in the outer face of the 
piston and coöperatively related to said first 
packing-bar, a cylinder and an abutment for 
said piston, substantially as set forth. 

4. In a rotary engine the combination of a 
cylinder having two inlet-ports on the same 
side, a piston in said cylinder, means for ad 
mitting pressure to the cylinder through said 
ports independently, a cut-off valve for con 
trolling one of said ports operatively con 
nected with said piston and a check-valve lo 
cated in the other one of said ports for pre 
venting the escape of pressure from the cyl 
inder, substantially as set forth. 

5. In a rotary engine the combination of a 
cylinder having two inlet-ports on the same 
side, a piston in said cylinder, a throttle-valve 
having separate ports for said inlet-ports, re 
spectively, relatively arranged to admit pres 
sure to said inlet-ports successively and means 
operatively related to the piston for cutting 
off the pressure thirough one of said inlet 
ports at every revolution of the piston, sub 
stantially as set forth. 

6. In a rotary engine the combination of a 
plurality of cylinders each having an inlet 
port, a throttle-valve common to both of said 
ports and having separate passages therefor 
respectively, relatively arranged to commu 

727,861 

nicate with said ports successively, whereby 
pressure will be admitted to said cylinders in 
succession, substantially as set forth. 

7. In a rotary engine the combination of a 
cylinder having two inlet-ports on the same 
side, a throttle common to both of said ports 
having independent ports or passages for said 
first ports respectively, so relatively arranged 
as to communicate with said first ports suc 
cessively, a piston and a cut-off valve oper 
atively related to said piston for controlling 
the pressure passing through one of said in 
let-ports, substantially as set forth. 

8. In a rotary engine the combination of a 
cylinder having inlet and exhaust ports, a re 
volving piston in said cylinder, a hinged 
abutment recessed in the wall of the cylinder 
between said ports and having a curved wing 
or projection, a packing bearing upon said 
curved wing or projection at a point between : 
it and said inlet-port and a packing in the 
side of said abutment and projection extend 
ing across the point of contact between said 
first packing and the projection, substan 
tially as set forth. 

NEWTON. S. TAYLOR. 
Witnesses: 

F. A. HOPKINS, 
P. E. BARNES. 

45 

  


