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25 specification. 

UNITED STATES PATENT OFFICE. 
WLAN AEXANDER ALLAN, OF TORONTO, ONTARIO, CANADA. 

ROTARY ENGINE. 

1,010,407. Specification of Letters Patent. Patented Dec. 5, 1911. 
Application filed April 6, 1911. Serial No. 619,420. 

To all ophom it may concern: 
Be it known that I, WILLIAM ALEXANDER 

ALLAN, of the city of Toronto, in the county 
of York, in the Province of Ontario, Canada, 

5 have invented certain new and useful Im 
provements in Rotary Engines, of which the 
following is the specification. 
My invention relates to improvements in 

rotary engines and the object of the inven 
10 tion is to devise an engine of this class of 

great efficiency and in which the valves are 
operated automatically to connect one cyl 
inder unit to the other and it consists essen 
tially of a high pressure, low pressure and 

15 turbine cylinder connected together in series 
and provided with tumbler valves automati 
cally operated to control the passage of the 
steam and suitable rotors located in the high 
and low pressure cylinders and mounted on 

20 suitable shafts, the said shafts together with 
the shaft extending through the turbine cyl 
inder being connected by suitable gearing 
to a main driving shaft as hereinafter more 
particularly explained by the following 

Figure 1, is a general perspective view 
of my engine. Fig. 2, is a vertical longi 
tudinal section through the engine. Fig. 3, 
is a horizontal section. Fig. 4, is a side 

30 elevation of the turbine cylinder showing 
part in section. Fig. 5, is a sectional view 
showing an alternative form of cylinder. 
In the drawings like letters of reference 

indicate corresponding parts in each figure. 
A is the engine base on which is mounted 

the high pressure cylinder B and the low 
pressure cylinder C and the turbine cylinder 
D. The high pressure cylinder B is pro 
vided with a port B and the low pressure 

40 cylinder with a port C by which the steam 
exhausts from the high pressure into the 
low pressure cylinder C. The cylinder B 
is provided with flanges B° and the cylinder 
C with flanges 'C' connected together by 

45 bolts 2 thereby connecting the high and the 
low pressure cylinder together. The high 
pressure cylinder B is also provided with a 
cylindrical extension B° between the cyl 
inder proper and the port B. The cylindri 

50 cal extension B forms a valve casing for 
the valve E designed to control the admis 
sion of live steam into the high pressure 
cylinder from the inlet pipe B'. w 
B is a high pressure cylinder shaft on 

55 which is mounted the rotor B provided 
with a cam-like extension B". 

35 

The sides 

of the rotor are provided with suitable me 
tallic rings B8. 

B° is a segmental enlargement in the cy 
lindrical portion B8. 
E is a tumbler valve provided with end 

trunnions E' journaled in the heads 3 of 
the cylinder B. The valve E is formed by 
a segmental body E° fitting a cylindrical 
portion B and a segmental enlargement E° 
designed to extend into and fit the enlarge 
ment B9 when the valve is thrown up into 
this cut-off position. 

It will be readily seen that when the live 
steam enters through the inlet B into the 
cylinder B that it will drive the rotor B 
in the direction of the arrow, the steam 
expanding between the valve and cam 
shaped enlargement B of the rotor. 
B is a supplemental enlargement. As 

the rotor B revolves the enlargement B 
first contacts with the tubular valve E clos 
ing the same thereby allowing the steam 
to expand between the valve E and the en 
largement B. The cam-shaped enlargement 
B7 then passes the exhaust opening E, and 
contacts with the tumbler valve Ecompletely 
raising the same by Swinging it on its 
trunnions until the enlargement E fits into 
the segmental recess B thus allowing the 
expanded steam to expand from the high 
to the low pressure cylinder. As the en 
largement B comes in contact with the valve 
it closes the port B and the port E re 
mains permanently open allowing the steam 
to exhaust into the low pressure cylinder C, 
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through the ports E', 'B', C and exten 
sion B8. 
C is an extension of a low pressure cyl 

inder forming a valve casing between the 
low pressure cylinder and the port C. 
C is a shaft of the low pressure cylinder. 

C is a rotor mounted thereon and provided 
with diametrically opposed cam-shaped pro 
jections C9 and C. 

It will be noticed on referring to Fig. 3 
that the low pressure cylinder is of double 
form. It will of course be understood that 
the high pressure cylinder would necessarily 
be also of double form, each portion of the 
high pressure cylinder being connected to 
a respective portion of the low pressure cyl 
inder and each being provided with ports 
and valves such as I have described. To 
insure that the outer ends and sides of the 
rotors C are properly oiled I provide re 
cesses C and C concentric with the shaft C. 
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C and C are channels leading along the 
face of the outer portion of the rotor C. 
C and C are diagonal passages leading 

from the channels C9 and C respectively 
to the recesses C8 and C9. The recesses C 
and C9 are designed to contain oil which 
is fed through a suitable oil hole C 
located in the head of the cylinder. It 
will be readily understood that as the 
rotors revolve the oil carries downwardly 
by centrifugal force through the passages 
C° and C18 into the channels C19 and 
C1 thereby serving to feed the oil to the 
contacting face of the rotor and the cyl 
inder head. 

D' is a steam chamber formed in the tur 
bine member D. 
D° is a port leading from the chamber 

D' and connected by the double armed pas 
sage way D to each portion of the low pres 
sure cylinder. 

D' is the turbine shaft extending through 
the heads D and D of the turbine member 
and the center partition D and sleeve ex 
tending between the head D and the par 
tition D. The partition D8 is provided 
with ports D leading into the turbine mem 
ber D10. 
Di is a turbine carried on the shaft D. 

and provided with the usual form of tur 
bine buckets D1. 
D is the exhaust pipe of the turbine 

member connected to the turbine chamber 
D10 by the openings D1 formed by the 
spider D1 and D9. 
His a tumbler valve provided with trun 

nions H' journaled in the heads of the cyl 
inder C and the partition C14. The tumbler 
valve H comprises a minor portion H con 
centric to the center of the trunnion. H' and 
a major portion or wing H', the outer end 
of which is also concentric to the center of 
the trunnion. 
H is an extension of the low pressure 

cylinder comprising a minor portion H. 
into which the minor portion H8 of the 
valve fits and a major portion H" into which 
the major portion H' of the valve fits. 

It will be understood that the rotor C 
rotates in the direction indicated by the ar 
row and that as it rotates the extensions C 
and C contact with the major portion or 
wings H8 of the valve H. It will be under 
stood that the pressure of steam entering 
from the high pressure cylinder always 
holds the valve up against the rotor C as 
shown. It will thus be seen that as the 
rotor revolves the wing H is forced down 
wardly thereby closing the port H. prevent 
ing the further admission of steam from the 
high pressure cylinder the communication 
between the turbine steam chamber D and 
the low pressure cylinder being always open 
so as to allow the steam to exhaust from the 
upper side of the low pressure cylinder into 
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the turbine member. As the steam is forced 
into and through the turbine member it 
impinges on the blades of the turbine there 
by obtaining the residue of power from the 
steam which is taken up to the turbine 
shaft. 
J is a sprocket gear mounted upon the 

turbine shaft. 
J is a sprocket gear mounted upon the 

high pressure shaft B°. 
J? is a sprocket mounted upon the low 

pressure shaft C, such sprocket gear J 
being twice the size of the gears J. 
J is the main driving shaft provided 

with sprockets J and J. 
J and J are sprockets connecting the 

high and the low pressure shafts to the 
main driving shaft J. It will be seen by 
this arrangement that the driving power of 
the high and the low and the turbine mem 
bers is all conveyed to the main shaft J. 
The tumbler valves H and E are provided 
with oiling grooves 6 and 7 such as shown 
and the rotors of the high and the low pres 
sure cylinders are both provided with me 
tallic packing rings 6 and 7. 
From this description it will be seen that 

the steam fed through the port D drives 
the rotor B of the high pressure cylinder 
and the steam passing into the low pressure 
cylinder beneath the valve located between 
the high and the low pressure cylinder, 
likewise the exhaust steam from the high 
pressure cylinder drives the rotor C which 
operates the valve H after which the steam 
exhausts from the low pressure cylinder 
into the turbine member through which it 
passes to the exhaust D. 
In Fig. 5, I show a modified form of low 

pressure cylinder in which the heads I and 
I and the center partition I are formed 
integral with the rotor I mounted upon the 
shaft I'. I are annular plates bolted to the 
flanges I of the cylinder and extending 
over the heads I and I’, the joint being 
packed by soft packing IK held in the op 
posing annular recesses K' and K”, such soft 
packing being held therein by an annular 
metallic packing K held against the soft 
packing by adjusting screws K threaded 
into the plates I against the rings IK. The 
joints in the center part and the entire 
periphery of the cylinder is packed by soft 
packing L held in the groove L' and se 
cured in place by end packing metallic rings 
L° and L and a peripherical ring L. By 
this means it will be seen that the cylinder 
is thoroughly packed. . 

It will be understood that the valve H 
acts as a dividing wall so as to direct the 
exhaust steam from the high pressure cyl 
inder into the low pressure cylinder and 
from the low pressure cylinder into the 
turbine cylinder. 

It will be understood that as the high and 
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low pressures are arranged in pairs they are 
so set in relation one to the other that one 
of each of them is always under a com 
plete. head of steam. It will also be under 
stood that the relation between the high and 
low pressure rotors must be such that when 
the steam exhausts from the high pressure 
into the low pressure the wing of the low 
preSSure rotor must just pass the high pres 
sure exhaust so as to receive the full force 
of the incoming steam to aid in driving the 
low pressure rotor and supplementing the 
expansion of the steam. 
What I claim as my invention is, 
1. In a rotary engine, a high and low 

pressure cylinder and a turbine cylinder 
connected in series by suitable ports, winged 
rotors mounted on Suitable shafts in the 
high and low pressure cylinders, an inlet 
port for the high pressure cylinder, an ex 
haust port from the turbine member, tum 
bler valves designed to control communica 
tion between the high and the low pressure 
cylinders and the turbine cylinder operated 
by the Wings of the revolving rotors, a 
turbine member mounted upon a suitable 
shaft in the turbine cylinder, a main driv 
ing shaft and driving connections between 
the shafts of the high, low and turbine cyl 
inders and the main shaft, as and for the 
purpose specified. 

2. In a rotary engine, the combination 

with the high and low pressure cylinders, 
the Winged rotors thereof mounted on suit 
able driving shafts, of a cylindrical exten 
sion to the low pressure cylinder having 
a segmental enlargement, steam ports lead 
ing into Such extension and the segmental 
enlargement of such extension, a tumbler 
valve pivoted in the cylinder extension and 
provided with a segmental enlargement fit 
ting the segmental enlargement of the ex 
tension and designed to rest upon the rotor, 
as and for the purpose specified. 

3. In a rotary engine, the combination 
with the high pressure cylinder and the 
wing piston thereof, the low pressure cyl 
inder and the wing piston thereof, and 
the turbine cylinder, and ports extending 
between the high and the low pressure cyl 
inder and the low pressure cylinder and 
the turbine cylinder, of a swingable divid 
ing Wall extending from a point in the low 
pressure cylinder between the aforesaid 
ports and the wing piston whereby the 
steam is directed from the high pressure 
into the low pressure cylinder and from 
the low pressure cylinder into the turbine 
cylinder. 

WILLIAM ALEXANDER ALIAN, 

Witnesses: 
H. PRESTON, 
M. EGAN. 

copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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