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No. 732,671. Patented June 30, 1903. 

UNITED STATES PATENT OFFICE. 

THOMAS M. ANDREWS, OF NASHVILLE, TENNESSEE, ASSIGNOR OF ONE 
FOURTH TO JOHN A. GAINES AND WORCESTER A. BRYAN, OF NASH 
VILLE, TENNESSEE. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 782,671, dated June 30, 1903. 
Application filed December 26, 1901, Serial No. 87,264. (No model.) 

To all whom it may concern: 
Be it known that I, THOMASM, ANDREWS, 

a citizen of the United States, residing at Nash 
ville, in the county of Davidson, State of Ten 
Dessee, have invented certain new and useful 
Improvements in Rotary Engines, of which 
the following is a description, reference being 
had to the accompanying drawings and to the 
characters of reference marked thereon. 
My invention relates to steam-engines of 

the rotary type; and it is the object of my in 
vention to simplify the construction of such 
engines, to construct an engine in which the 
steam shall be used to the fullest advantage 
possible, to obviate the knocking common in 
engines of this type caused by the impact of 
the steam upon the Wing-piston, and to re 
duce the friction and leakage of steam as 
much as possible. 
With these objects in view my invention 

consists in the construction hereinafter de 
scribed and claimed. 

Referring to the drawings, Figure 1 is a ver 
tical cross-sectional view of an engine em 
bodying my invention on a plane at right an 
gles with the axis of the shaft. Fig. 2 is a 
vertical cross-sectional view on a plane par 
allel with the axis of the shaft. Fig. 3 is a 
plan view of the packing-disk. Fig. 4 is a 
view, partly in section, of one of the piston 
wings. Fig. 5 is an end view of one of the 
piston-wings. Fig. 6 is a detail view show 
ing a portion of the piston-disk in cross-sec 
tion, and Figs. 7 and 8 are respectively a plan 
and a cross-sectional view of one of the heads 
of the casing. 
In the drawings, 1 is a cylindrical casing 

having heads 2. A power-shaft 3 is carried 
in bearings 4, arranged above the center of 
the heads 2. Within the casing, secured to 
the power-shaft and concentric there with, is 
a piston-disk 5, having oppositely-extended 
openings 6, in which are carried piston-wings 
7 and 8. The piston-disk 5 is of such diame 
ter and the bearings 4 are so located relative 
to the center of the casing that at one point, 
preferably at the point directly above the cen 
ter of the casing, the piston-disk is in contact 
with the inner periphery of the casing. The 
openings 6, in which the piston-wings are car 

ried, are arranged diametrically opposite each 
other. In the face of the piston-disk are 
formed the oppositely - located eccentric 
grooves 9 and 10. These grooves are solo 
cated that they have their greatest depth at 
points immediately between the openings 6 
and taper in both directions from these points. 
The wings 7 and 8 are each provided, pref 

erably on each side near their inner ends, 
with pins 11, which carry curved guides 12, 
which travel in grooves 13, formed in the in 
ner faces of the heads 2, concentric with the 
inner periphery of the casing, but eccentric 
to the bearings 4. 
The inner ends of the piston-Wings 7 and 8 

are preferably V-shaped, as shown in Figs. 2 
and 4, and the inner ends of the openings 6 
are formed with a central rib 14, which fits 
this V-shaped groove, and thus prevents the 
piston-wings from possible lateral movement 
when the piston-disk is in contact with the 
inner periphery of the casing, and thus tends 
to lessen the friction between the disks 24 
and the walls of the casing at this point. 
The outer ends of the piston-wings 7 and 8 

travel in contact with the inner periphery of 
the casing and for the purpose of making a 
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tight joint are preferably provided with pack 
ing 15, pressed outward by a spring 17, pref 
erably carried in a recess 18 in a seat-piece 
19. The end walls 20 of this recess prevent 
lateral movement of the spring. The side 
edges of the piston-wings are preferably also 
provided with packing 21, carried in grooves 
22, and preferably pressed outward against 
the inner faces of the heads 2 by springs 23. 
From the above description it will be seen 

that the piston-wings in the rotation of the 
shaft and the piston-disk are always in con 
tact with the inner periphery of the casing. 
On each face of the piston-disk 5 and con 

centric there with is preferably arranged a 
disk 24, having slots 25 therein, through which 
the pins 11 of the piston-wings extend to con 
nect with the guides 12 in the grooves 13. 
These disks each fit into a circular recess 26, 
formed in the inner face of each of the heads 
2. At the periphery of these recesses is pro 
vided a groove 27, in which is placed packing 
28. By this construction the possibility of 
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leakage of steam at the bearings 4 is obviated 
without the necessity for packing at these 
bearings. 
At the point at which the periphery of the 

piston-disk is in direct contact with the inner 
periphery of the casing I provide packing 29, 
preferably pressed by springs 30 into close 
contact with the periphery of the piston-disk, 
and at this point I also provide a valve-car 
rier 31, having its inner end adapted to fit 
the eccentric grooves 9 and 10. This end of 
the valve-carrier is preferably provided with 
packing 32 in order to insure a tight joint 
with these grooves. 
The valve-chamber 33 is preferably formed 

in one piece with the casing 1. Connected 
with it is the steam-inlet 34 and the exhaust 
openings 35 and 36. The steam-inlet 34 ex 
tends downward into the valve-chamber and 
has at its lower end a valve-seat 37, adapted 
to receive the valve 38, carried by the valve 
carrier 31. 
From the valve-chamber 33 steam-inlets 39 

and 40 extend to the interior of the casing, 
and each of these inlets is adapted, by means 
of connections 41 and 42, to act, as hereinafter 
described, as exhaust-outlets. 
Communicating with the valve-chamber 33 

are also exhaust-outlets 43 and 44, formed 
in the walls of the casing and opening into 
the casing at diametrically opposite points 
equally distant from the point at which the 
valve-carrier 31 is located. 
A valve-rod 45, Operated by any convenient 

means, preferably by a lever 46, carries with 
in the valve-chamber 33 valves 47 and 48, each 
provided with a way 49 and each adapted 
when in One position to open the exhaust 
outlet 43 or 44 and to connect the inlet, 39 or 
40 with the exhaust and at the same time 
close the inlet 39 or 40 and when shifted in 
position to close the exhaust- outlet and to 
open the inlet 39 or 40. In the position in 
which the valves 47 and 48 are shown in Fig. 
1 the valve 47 has opened the outlet 43, and 
also by means of the Way 49 and the connec 
tion 41 has connected the inlet 39 with the 
exhaust and the valve 48 has closed the ex 
haust 44 and has opened the inlet 40. 
The parts being in the position shown in 

Fig. 1, the valve-carrier resting at the bot 
tom of the groove at its greatest depth and 
the valve 38 being at a distance from its seat, 
steam enters the casing through the inlet 40 
and entering the groove 9 acts to force the 
piston-wing 7 downward, escape of steam in 
the opposite direction being prevented by the 
valve-carrier 31. As soon as the piston-disk 
is rotated sufficiently to carry the piston-wing 
8 past the opening of the outlet 43 there will 
be no resistance within the casing to the fur 
ther movement of the piston-wing 7, any steam 
which fails to escape before the piston-wing 
S passes the opening of the outlet 43 having 
free exit through the inlet 39, connection 41, 
and way 49. As the piston-disk continues to 
rotate the valve-carrier 31 will be gradually 
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raised, cutting off the supply of steam. 
When the piston-wing 7 has reached about 
the point marked a, in Fig. 1, the valve-car 
rier will be raised to its fullest extent, com 
pletely shutting off the steam. From this 
point the steam already introduced in rear of 
the piston-wing 7 acts by its expansion to 
drive the piston-wing 7 forward to the point 
marked b. The piston-wing Shaving passed 
the mouth of the exhaust-outlet 43, there will 
be no back pressure on the piston-wing 7. 
As the piston - disk continues to rotate the 
piston-wing 8 approaches the highest point 
of the interior periphery of the casing, the 
valve-carrier being still raised, holding the 
valve 38 against its seat, and thus prevent 
ing the entrance of steam to the valve-cham 
ber. As the piston-wing 7 reaches about the 
point marked b in Fig. 1 the piston-wing 8 
having passed the valve-carrier and the valve 
carrier having entered the groove 10, per 
mitting the valve 38 to be forced away from 
its seat, steam enters in rear of the piston 
wing 8. At the instant steam enters and un 
til the piston-wing 7 reaches the opening of 
the exhaust-outlet the pressure of the steam 
on the rear face of the piston-wing 8 is to a 
slight extent resisted by back pressure of the 
steam confined between the rear face of the 
piston-wing 7 and the front face of the pis 
ton-wing 8. At the moment steam enters in 
rear of the piston-wing 8 the area presented 
by it between the periphery of the piston 
disk and the inner face of the periphery of 
the casing is about one-fourth the area pre 
sented by the rear face of the piston-wing 7. 
Consequently the back pressure on the pis 
ton-wing S will be sufficient only to have a 
cushioning effect to prevent the shock or jar 
which might otherwise occur from the en 
trance of the steam, this shock or jar being, 
however, very slight by reason of the grad 
ual entrance of steam due to the gradual 
opening of the steam-inlet. It will thus be 
seen that the steam is introduced gradually 
and cut off gradually, and during a consider 
able portion of the rotation of the piston-disk 
the steam acts by its expansion, so that the 
full force of the steam is utilized. 
The valve-carrier 31 is held down in con 

tact with the grooves 9 and 10 by the pres 
sure of the steam and is lifted against this 
pressure by the rotation of the piston-disk, 
automatically cutting off the steam at points 
determined by the grooves. 

It will be understood that the curve of the 
bottom of the grooves 9 and 10 may be varied 
to effect the cutting off of the steam at the 
points found most desirable. 

I have described the operation of the engine 
when the valves 47 and 48 are in the position 
shown in Fig. 1. With the valves in this po 
sition the exhaust-Outlet 44 is closed and has 
no other function than that of affording addi 
tional space to hold steam. By shifting the 
valves 47 and 48 by means of the lever 40 
the engine will be reversed, steam entering 
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through the inlet 39 and the exhaust-outlet 1 disk eccentrically mounted in the casing and 

3 

44 being open for the escape of the steam after carrying oppositely-arranged piston - wings, 
it has done its work. 

It will be understood that I do not limit my 
invention to the precise construction shown, 
as many changes in specific construction may 
be made without departing from the spirit of 
the invention. For instance, the valve-cham 
ber and the steam-inlets may be arranged at 
the bottom or the side instead of the top of 
the casing, so long as the relative position 
of the inlets and exhaust-openings are pre 
served, and any known form of valve may be 
substituted for the sliding valves shown. 
The difficulty of starting the engine, due to 

the fact that so long as the valve 38 is held 
in close position no steam can be admitted to 
act upon the piston-wings, may be readily 
obviated by coupling two engines of the con 
struction shown on the same shaft with the 
piston-Wings of one engine at such an angle 
with the piston-wings of the other that one 
or the other of the engines will always be in 
position to admit steam to act on its piston 
wings. In a single engine this difficulty may 
be obviated by connecting the steam-cham 
ber, by means of suitable connections, with 
one of the exhaust-outlets 43 or 44, so that 
steam may by means of these connections be 
admitted directly to the steam-space in the 
casing. 
The valve-carrier 31 is shown square in 

cross-section; but it will be obvious that it 
may be made of any form in cross-section de 
sired. 

It will be obvious that instead of steam any 
other gaseous motive fluid may be used. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. A rotary engine comprising a casing hav 
ing an exhaust-port communicating with the 
interior of the casing at a point on about the 
level of the center of the casing, and having 
an inlet-port in its upper portion, a piston 
disk eccentrically mounted in the casing and 
carrying oppositely-arranged piston-wings, a 
cut-off valve and means for operating it di 
rectly by the piston-disk; substantially as de 
scribed. 

2. A rotary engine comprising a casing, a 
piston-disk eccentrically mounted in the cas 
ing and carrying two oppositely-arranged pis 
ton-wings, a valve-chamber connected with . 
the casing by an inlet-port, an exhaust-port 
opening from the casing, means for admitting 
steam to the valve chamber and a cut-off 
valve operated directly by the piston-disk for 
automatically cutting off the supply of steam 
to the valve-chamber before the piston-disk 
has completed a half-rotation; substantially 
as described. 

3. A rotary engine comprising a casing hav 
ing an exhaust-port communicating with the 
interior of the casing at a point on about the 
level of the center of the casing and having 

piston-Wings in contact with the inner pe 
riphery of the casing, a cut-off valve and 
means for operating it directly by the piston 
disk; substantially as described. . . . 

4. A rotary engine comprising a casing, a 

positely-arranged piston-wings and having a 

port, an exhaust port opening from the cas 
ing, means for admitting steam to the valve 
chamber and means operated by the cam 

cutting off the supply of steam to the valve 
chamber before the piston-disk has completed 
a half-rotation; substantially as described. 

ing an exhaust-port communicating with the 
interior of the casing at a point on about the 
level of the center of the casing, and having 

disk eccentrically mounted in the casing and 
carrying oppositely-arranged piston-wings 

a cut-off valve operated directly by the cam 

described. 
6. A rotary engine comprising a casing hav 

ing an exhaust-port communicating with the 

level of the center of the casing and having 

carrying oppositely-arranged piston-wings 
and having cam-grooves in its periphery, 
means for maintaining the outer ends of the 
iston-wings in contact with the inner pe 

riphery of the casing, and a cut-off valve op 
erated directly by the cam-grooves of the 
iston-disk; substantially as described. 
7. A rotary engine comprising a casing hav 

ing an exhaust-port communicating with the 
interior of the casing at a point on about the 
level of the center of the casing, a valve 
chamber connected with the casing by an in 
let-opening, an inlet for admitting steam to 

ally mounted in the casing and carrying op 
positely - arranged piston - wings, a cut-off 
valve arranged in line with the inlet for ad 
mitting steam to the valve-chamber and op 
erating against the force of the steam, and 
means for operating the valve directly by the 
piston-disk; substantially as described. 

8. A rotary engine comprising a casing hav 
ing an exhaust-port communicating with the 
interior of the casing at a point on about the 
level of the center of the casing, a valve 
chamber connected with the casing by an in 
let-opening into the casing at its upper por 
tion, an inlet admitting steam to the valve 
chamber, a piston-disk eccentrically mount 
ed in the casing and carrying oppositely-ar 

an inlet-port in its upper portion, a piston- ranged piston-wings, means for maintaining 

means for maintaining the outer ends of the 

cam-groove in its periphery, a valve-cham-: 
ber connected with the casing by an inlet 

5. A rotary engine comprising a casing hav 

an inlet-port in its upper portion, a piston 

and having a cam-groove in its periphery and 

interior of the casing at a point on about the 

IO 

the valve-chamber, a piston-disk eccentric 

75 
piston-disk rotating therein carrying two op- - 

groove of the piston-disk for automatically 
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groove of the piston - disk; substantially as 
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an inlet-port in its upper portion, a piston 
disk eccentrically mounted in the casing and 
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the outer ends of the piston-wings in contact 
with the inner periphery of the casing, a cut 
of valve arranged in line with the inlet for 
admitting steam to the valve-chamber and 
operating against the force of the steam, and 
means for operating the valve directly by the 
piston-disk; substantially as described. 

9. A rotary engine, comprising a casing, an 
inlet for admitting steam to the casing, an ex 
haust-port and a piston-disk carrying oppo 
sitely-arranged piston-wings, the inner ends 
of the piston-wings being made V-shaped and 
the piston-disk being provided with a rib to 
fit the V-shaped inner ends of the piston 
wings whereby the piston-wings are centered 
when in contact with the rib; substantially 
as described. 

10. A rotary engine, comprising a casing 
having heads provided with a circular recess 
formed therein, an inlet for admitting steam 
to the casing, an exhaust-port, a piston-disk 
arranged within the casing and carrying op 
positely-arranged piston-wings and radially 
slotted disks fitting the recess formed in the 
heads and arranged between the piston-disk 
and the heads, the piston-wings being pro 
vided with pins extending through the slots 
of the disks; substantially as described. 

11. A rotary engine, comprising a casing 
having heads provided with a circular recess 
formed therein, having at its periphery a re 
cess for packing, an inlet for admitting steam 
to the casing, an exhaust-port, a piston-disk 
arranged within the casing and carrying op 
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positely-arranged piston-Wings, and radially 
slotted disks fitting the recesses formed in 
the heads and arranged between the piston 
disk and the heads, piston-wings being pro 
vided with pins extending through the slots 
of the disks; substantially as described. 

12. A rotary engine, comprising a casing 
and casing-heads, the latter having annular 
grooves eccentrically disposed to the move 
ment of the piston-disk, a piston-disk revolu 
bly carried in the casing, having a series of 
radial pockets, with tapered seat portions, a 
series of piston-wings movable in said pock 
ets having cut-out portions adapted to the 
tapered seat portions of the pockets and pro 
vided with studded projections carrying roll 
ers movable in the aforesaid grooves for shift 
ing the wings, as and for the purpose de 
scribed. w 

13. In a device of the class described, a ro 
tary piston-disk having a series of tapered 
body portions, wings slidable in ways of said 
piston-disk and provided with seat portions 
adapted to the tapered body portions of the 
piston-disk, and the said wings having their 
bodies recessed and packed with suitable 
packing, substantially for the purpose de 
scribed. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

THOS. M. ANDREWS. 
Witnesses: 

FRANK D. BLACKISTONE, 
A. P. GREELEY. 
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