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An object of this invention is to provide a 
simple rotary steam engine adapted to obtain 
from steam or other expansive fluid, by single 
expansion, the maximum almount of power 

'i, that may be developed from such fluid me 
dium. 
Another object is to provide practical 

means for packing against leakage of steam, 
gas or vapor used. 

Simplicity and cheapness of construction, 
and economy and certainty of operation, are 
other objects of invention. 
The invention is applicable with a single 

cylinder and piston, but in order to avoid the 
}: dependence upon momentum to carry the pis 

ton past dead center, the invention is prefer 
ably embodied in couples of motors on a sin 
gle shaft. 
The invention is broadly new, basic and 

2 pioneer in that a reciprocating abutment and 

cii 

... 

. . . ) 

a revolving piston are combined with means 
for admitting the expansive medium between 
the piston and the abutment at one position 
of the rotor which carries the piston, and 

is means whereby the expanded medium is re 
leased after almost a full revolution of the 
piston has been effected. 
Another broadly new and basic feature of 

the invention is the operation of the recip 
rocating abutment by the steam exhaust. 
Another object is to make provision where 

by the revolution of the rotor by momentum 
of the engine at the time of stopping will 
be unobstructed. 
An object is to provide a cheap and simple 

governor controlled rotary engine. It is un 
derstood that with a suitable condenser, mer 
cury vapors may be used as a power medium 
instead of steam. 
An object is to make provision whereby the 

live steam abutment maybe withdrawn from 
and returned to the live steam way by pres 
sure of exhaust steam which would otherwise 

5 be wasted, and without mechanically oper 
ated parts, for lifting the abutment. 
Other objects, advantages and features of 

invention may appear from the accompany 
ing drawings, the Subioined detailed descrip 
tion and the appended claims, 

motor. 

Serial No. 313,743. 

The accompanying drawings illustrate the 
invention. 

Figure 1 is an elevation of an engine hav 
ing two rotors and constructed in accordance 
with this invention; and shows the mecha 
nism for operating the inlet and exhaust 
valves; parts are broken away to expose in 
ternal construction. 

Fig. 2 is a vertical section on line a2, Figs. 
1, 3, and 5, looking in the direction of the 
arrow and showing some of the parts intact, 
parts are broken away to expose parts other 
wise hidden. 

Fig. 3 is an elevation mainly in section on 
line at:3, Figs, 2 and 5, of the engine shown 
in Fig. 1, the parts in section being shown 
with the live steam inlet valve closed, and 
with the exhaust valve just on the point of 
admitting to the abutment lifting piston 
steam exhausting from between the piston 
and the abutment; broken lines indicate a 
position for allowing exhaust steam to oper 
ate the abutment lifting piston; and dotted 
lines indicate a position of the oscillating 
valve during the down stroke of the abut 
ment; portions of the parts which are shown 
Sectioned on line a3, are broken away to ex 
pose non-sectioned parts of the companion 

Fig. 4 is a fragmental detail showing the 
exhaust valve in position cutting off the 
exhaust steam from the abutment lifting pis 
ton, and opening the main exhaust valve. 

Fig. 5 is a plan of the engine shown in 
Fig. 1. 

Fig. 6 is a fragmental detail of the oscil 

SG 

85 

lating exhaust valves on line a6, Figs. 1 and 
3, showing one of the exhaust valves open, 
and the other exhaust valve closed. 

Fig. 7 is a fragmental section on line att, 
Fig. 3, showing one rotor piston in power 
position and the piston way for the other 
piston free. 

Fig. 8 is a fragmental section of the intake 
valve on line as, Fig. 3. - 

Fig. 9 is fragmental detail on a larger scale, 
of a well known form of dash-pot operated 
intake valve cut-off releasing gear, showing 
the head of the dash-pot connecting rod as it 
is being raised, and as the intake valve is 

90 
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starting to open for admitting live steam to 
the steamway; broken lines indicate a posi 
tion just after the head of the dash-pot has 
been released to allow the cut-off valve to 
be closed. 

Fig. 10 is a fragmental detail on a larger 
scale than Fig. 9, of the usual dash-pot con 
struction. 
The suitably journalled rotor shaft 1 is 

provided with a peripherally grooved rotor 
2, the groove 3 of which extends almost en 
tirely around the rotor and is interrupted by 
a piston 4 which projects from the rotor into 
an annular groove 5 in the stationary frame 
or stator which may be made up of sections 
as indicated at 6,6', and which is constructed 
to form a housing for parts of the engine. 
Said groove 3 in the rotor serves as a steam 
way, and the groove 5 in the frame serves as 
a steam-way and piston-way, and the ways 
3 and 5 are open to a vertical steam way 5’ 
for a reciprocating abutment 7 which is timed 
by suitable means to enter the unitary steam 
channel formed by the grooves after the pis 
ton has passed the abutment, and is adapted 
and arranged to reciprocate in the abutment 
way 5, and to be withdrawn from the grooves 
to allow the piston to pass at the close of a 

30 complete revolution. 

O 

6 
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of the rotor and is shown in Fig. 3 as set into 
a transverse slot 8 in the rotor and secured 
therein by a bolt 9 inserted through a side of 
the rotor and screwed into the reduced shank 10 of the piston; and said piston is provided 
with grooves 11 and packing rings 12 seated 
therein and adapted to fit the walls of the 
steam grooves to make a steam tight joint. 
The abutment 7 is also provided with 

grooves 13 and packing rings 14 secured in 
said grooves to prevent steam leakage. 
The rotor is shown provided with a piston 

supporting lug. 15 having a sloping forward 
face 16 and a rearward piston supporting 
face 17 against which the piston is detacha 
bly secured by said bolt 9. 

40 
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The piston is preferably provided with a . 
rear face 18 that extends across the steam way and is slightly divergent outwardly 
from the forward face of the abutment so 
that when the abutment is in place and the 
piston is adjacent thereto, and in front there 
of, steam may be admitted into the steam 
way 5 through a notch 19 in the abutment, 
to which notch the steam is supplied through 
a port 20 from a rotary valve 21 that is timed 
in accordance with the purpose of the con 
structor to cut of the steam at a certain 
point when a sufficient amount of steam has 
entered the steam-way behind the piston to 
drive said piston around to the exhaust po 

55 

60 

sition. - 

The reciprocating abutment 7 is shown 
connected by a connecting rod 22 to a piston 
head 23 which works in the cylinder 24, to 

The piston 4 is preferably a separable part 
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lift the abutment to allow the lug and the pis 
tOn to pass. 

25 is an exhaust port constantly open from 
the steam way 5 except at the moment the 
lug and piston passes it, and 26 is an exhaust 
valve provided with two valve limbs 27 and 
28, the first being adapted to close and open 
the exhaust steam Way 29, that is open to 
the cylinder chamber 24 below the abutment 
lifting piston 23, and that may be opened 
through valve 30 to a live steam pipe 3). 
which is normally closed by a valve 32 and 
may be opened to the steam supply pipe 33, 
to admit to cylinder 24 below the abutment, 
live steam, for lifting piston 23 to positive 
ly hold the abutment up so that the rotor 
may revolve unobstructedly under the mo 
mentum of the rotor and connected machin 
ery at the stopping operation. 
34 is the main exhaust port controlled by 

the valve limb 28 and ieading to an exhaust 
steam abutment-operating cylinder 35. The 
two valve limbs 27 and 28 are spaced apart 
a distance practically equal to the space be 
tween the ports of the exhaust passages 29 
and 34 so that in one position of the ex 
haust valve, the ports 29 and 34 are covered; 
and said valves are timed to allow this to 
occur when the abutment 7 is down as indi 
cated in Fig. 3, and the lug and piston on 
the rotor are closely approaching the abut 
ment. The valve operated mechanism driven 
by the rotor shaft 1 is timed to oscillate the 
two limbed valve 26 to the broken line posi 
tion in Fig. 3, uncovering the abutment lift 
ing exhaust port 29 just before the lug 15 
reaches the abutment 7, so that the exhaust 
steam between the advancing lug and the 
rear of the inserted abutment will be admit 
ted to lift the piston head 23 and its abutment 
so that the lug 15 and the piston 4 may pass 
the abutment unobstructedly. The valve tim 
ing mechanism is arranged to shift the two 
limbed valve to the position indicated in Fig. 
4, immediately after the rotor piston 4 has 
passed the abutment 7. 
36 is a direct exhaust passage located be 

tween the ports of passages 29 and 34. Said 
direct exhaust passage leads to the exhaust 
pipe 37 which at the final position of the du 
plex valve, is open directly to the exhaust 
passage 25; and the flow of the exhaust steam 
in the exhaust pipe 37 is thus unobstructed 
to the final exhaust pipe 38 which is con 
stantly open to the abutment depression 
chamber 35. The upper end of the abutment 
7 constitutes a piston head 39 having pack 
ing rings 40 and operating in the abutment 
depression exhaust cylinder 35 so that when 
the abutment is up and exhaust steam is 
allowed to pass through the passage 34 into 
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the depression cylinder 35 above the piston 
head 39 of the up-lifted abutment, said 
abutment, will be driven down because 
the exhaust steam through abutment lift 3) 
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exhaust passage 29 has been cut off; 
and when the valve has first uncovered the 
ports 29 and 34, the passage 29 is open to the 
direct exhaust passage 36; and the passage 
34, being open to the exhaust pipe 38, the ex 
haust steam pressure in cylinder 35 drives 
the abutment down, and upon further Oscil 
lation of the two limbed valve 26 to the posi 
tion shown in Fig. 4, with the limb 28 be 
tween the passages 29 and 36, the flow of ex 
haust steam is directly from the passage 25 
to the direct exhaust passage 36; and the 
abutment remains depressed until the revo 
lution of the rotor has brought the abutment 
again into the position shown in Fig. 3. 
The final exhaust pipe 38 is provided with 

a regulating valve 41 which may be adjusted 
to form a measurable obstruction to the final 
exhaust of the exhaust steam at each moment 
of depressing the abutment. 

In case it is desired to positively hold the 
abutment out of the path of the rotor lug, 
the valve 32 may be turned to close the live 
steam inlet pipe 33 and to open the pipe 31. 
Then the valve 30 may be opened and the 
steam entering the cylinder 24 below the pis 
ton head 23 will withdraw the abutment from 
the steam-way formed by grooves 3 and 5. 
The exhaust valve 26 is journalled in its 

valve chamber 26 and is operable by a shaft 
42 that is connected through suitable valve 
timing mechanism with the rotor shaft 1. 
Said mechanism is shown as consisting of an 
assembly comprising a crank 43, on the shaft 
42, a connecting rod 44, an oscillator 45 jour 
nalled on a fixed shaft 46 and provided with 
a wrist pin 47 connected by a connecting rod 
48 with an eccentric ring 49 on eccentric 50, 
fixed to and rotating with the rotor shaft 1. 
the connecting rod being connected to the 
radius bar 51 mounted on the stationary pin 
52, a wrist pin 53 fixed to the oscillator 45. 
and the connecting rod 44 that is adjustably 
connected with the crank 43 by a pin and slot 
adjustment 54, 55, for greater or less throw 
of the valve as may be desired for regulation 

50 
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of the stroke. 
The speed governing mechanism is shown 

as a train consisting of a beveled gear 56 
fixed to the end of the rotor shaft 1, a second 
beveled gear 57 in mesh therewith, connect 
ing shaft 58 journalled in the housings 59, 59' 
and brackets 60 that are fixed to the frame 
members 6' and 6; said connecting shaft, 58 
being connected by a beveled gearing 61, 62, 
jackshaft 63, beveled gearing 64, 65, with the 
shaft 66 that carries the centrifugal balls 67 
of the governor. 
The usual connection with the governor 

shaft operates the disk connecting rod 68, 
oscillating disk 69, disk arm 70 which is free 
on the intake valve shaft 71 and provided 
with a lug 72, that operates the trip 73 hav 
ing the detent 74 which operates in the usual 

3 

way to lift the head 75 of the connecting rod 
76 of the dash pot 77. 
The intake valve 21 is journalled in its 

valve chamber 21' and is operable by the in 
take valve shaft 71 that is connected through 
suitable valve timing mechanism with the 
rotor shaft 1. Said timing mechanism is 
shown as consisting of an assembly compris 
ing a crank 78, on the shaft 71, a connecting 
rod 78' connected with an eccentric ring 79 
on eccentric 80, fixed to and rotating with 
the rotor shaft 1, the connecting rod 78’ being 
connected to the radius bar 81 mounted on 
the stationary pin 82. 
In the foregoing description of the opera 

tion, reference has been made to steam as the 
power medium, but it is understood that the 
apparatus is especially adapted to the use 
of mercury vapor as it is practical to confine 
the vapors and to return them to the con 
denser and thence to a heating apparatus, not 
shown, and then to the circuit above de 
scribed. 

It is understood that in the appended 
claims the term steam is not used in a limiting 
sense, but for convenience as the utilization 
of mercury vapors or any other expansive 
fluid is contemplated as equivalents of steam, 
and it is not deemed necessary to illustrate 
herein the steam boiler or other means where 
by the heat is applied, or the condensation of 
the spent vapors or exhaust stem is effected, 
as such apparatus is well understood in the 
art. . . 
The stator is provided with drain passages 

83, 84 leading to a drain pipe 85 provided 
with a valve 85’ that may be opened to carry 
off any water of condensation that might in 
time result from the leakage of any steam 
of the rotor cavity 86 of the stator. 
The practical operation will be understood 

by reference to the drawings. Starting with 
the dotted position shown in Fig. 2, when live 
steam is admitted through valve 32 to oscil 
lating live steam valve 21, and said valve 21 
is in the dotted open position to admit steam 
through the port 19 into the live steam way 
3, 5 on the right hand side of the abutment 
7 as shown in Fig. 3, between the abutment 
7 and the piston 4, the piston will be driven 
by live steam to the broken line position 
shown in Fig. 3 and then the valve 21 will 
be closed and expansion of the steam between 
the piston and the abutment will drive the 
piston clockwise to the solid line position 
of the piston shown at the left of the rotor. 
During this period of rotation the arms 

27, 28 of the oscillating exhausting steam 
valve will be moving from the solid line po 
sition in Fig. 3 to the position shown in 
Fig. 4 and during all this time after the 
limb 28 has withdrawn from the port 34, the 
port 29 will be closed to the exhausting steam 
and the port 34 opened to such steam so that 
the exhausting steam from in front of the 
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piston will escape through the passage 25 

10 

and the port 34 to create pressure in the 
chamber 35 from which chamber the ex 
hausting steam may pass through the ex 
haust pipe 38 to the atmosphere. . 
The by-pass 37, meanwhile, connects the 

vent 36 with the open air through the ex 
haust pipe; and after the valve 34 begins 
to return clockwise from the position of Fig. 
4, the pressure of exhausting steam will still 
be applied through 34 until the valve has 
reached the solid line position shown in Fig. 
3; then by a further slight oscillation the ex 
hausting steam valve reaches the position 
shown in dotted lines in Fig. 3, the valve will 
close the port 34 to the exhausting steam and 
will open the upper port 29 to momentarily 

2 
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admit exhausting steam beneath the piston 
head 23, and the expansive force of such 
exhausting steam will then operate the abut 
ment piston head 23 to lift the abutment out 
of the steam way 3, 5 so that the piston 4 
may pass; and then immediately after the 
piston 4 has passed the abutment, the oscil 
lating exhausting steam valve Will have again 
uncovered the port 34 to the exhausting 
steam, and will have shut off such steam from 
port 29 so that the abutment is again returned 
by pressure of exhausting steam, to the posi 
tion shown in Fig. 3; and instantly the valve 
21 opens to allow live steam to enter between 
the abutment and the piston, whereupon the 
cycle first described will be repeated. 
The by-pass through 36, 37 to the exhaust 

pipe 38 allows admission of air to the port 
29 so that the abutment piston 23 may move readily without producing any vacuum and 
at the same time the by-pass 37 allows escape 
of air from above the abutment piston as it 
rises in the chamber 24. 
The revolutions of the piston and the ex 

hausting steam valve are timed by the eccen 
tric on the shaft 1, through eccentric rod 
48, disc 45, connecting rod 44, crank 43 and 
shaft 42. . . . 

I claim:- 
1. A rotary steam engine comprising in 

combination with a rotor and a stator 
grooved to conjointly form a steam way, and 
provided with an abutment way open to the 
steam way and also provided with a steam 
inlet into the steam Way and with an exhaust, 
passage from the steam way; a piston fixed 
to the rotor and fitting the steam way; an 
abutment reciprocating in the abutment way 
and provided at one end with a piston head: 
said stator being provided with an exhaust 
valve chamber open to the exhaust passage, 

1856,542 

the rotor to position the valve to open and 
close the exhaust Ways to direct exhaust 
steam to alternately move the abutment into 
and out of the abutment way, of the rotor at 
different positions of the piston, and to posi 
tion the valve to close both of said exhaust, 
Ways at another position of the piston. 

2. An engine, comprising a rotor shaft, a 
peripherally grooved rotor fixed to said shaft 
and having a groove which extends almost 
entirely around the rotor, a piston in the 
groove and projecting from the rotor, a sta 
tor having an annular groove and constitut 
ing a housing, the grooves in the rotor and 
stator serving as an annular steam and pis 
ton way, said stator and rotor being also 
provided with a way for a reciprocating 
abutment, the grooves forming a unitary 
channel into which the abutment way opens, 
a reciprocating abutment in the abutment. 
way, means for moving the abutment into 
all out of the channel, means timed with 
the rotor to cause the abutment to enter the 
unitary channel formed betwen grooves after 
the piston has passed, said timed means be 
ing adapted and arranged to withdraw the 
abitment from the channel to allow the pis 
ton to pass the abutment way at the end of 
a complete revolution, means to supply steam 
to the channel between the piston and the 
abutment after the piston has passed the 
abutment way and the abutment has closed 
the channel, means timed with the rotor to 
allow spent steam to be exhausted from be 
tween the piston and the abutment before the . 
piston passes the abutment way, two cylin 
ders aligned with the abutment and separat 
led by a partition, a piston rod connected to 
the abutment and extending through one of 
said cylinders and the partition into the sec- .38: 
Ond cylinder, a piston head-connected to the 
piston rod and working in the second cylin 
der, said abutment being formed as a piston 
working in the first cylinder and means 
timed with the rotor to deliver exhaust steam. 
from the steam way to the second cylinder 
to operate the piston head and from the 
steam way to the first cylinder to depress the 
abutment. 
In testimony whereof I have hereunto set ils 

my hand at Los Angeles, California, this 
27th day of September, 1928. 

EDWARD CHRISTIAN DUER. 

an exhaust outlet open from the exhaust "... it) valve chamber to the abutment way above the 
piston; an exhaust way open from the ex 
haust valve chamber to the exhaust cylinder 
to supply exhaust steam to operate the piston 
head to lift the abutment; a valve in the ex 
hailst valve chamber; and means timed with 
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