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UNITED STATES PATENT OFFICE. 
WILLIAM L. MERRILL, OF PORTELAND, MAINE. 

ROYAR.Y ENGINIE. 

986,641. Specification of Letters Patent, Patented Mar. 14, 1911. 
Application filed August 24, 1908, Serial No. 449,948. 

To all whom it may concern. 
Be it known that I, WILLIAM L. MERRILL, 

citizen of the United States, residing at 
-Portland, in the county of Cumberland and 
State of Maine, have invented certain new 
and useful Improvements in Rotary En 
gines; and I do hereby declare the following 
to be a full, clear, and exact description of 
the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 
The invention relates to rotary engines, 

and more especially to that class of engines 
in which the motive fluid consists of an ex 
plosive mixture, charges of which are deliv 
ered and exploded back of the piston or pis 
tons of the rotor of the engine. 
The object of the invention is to provide 

an engine of this class in which the construc 
tion and arrangement of the parts are im 
proved and simplified, with a resulting im 
provement in the efficiency and mode of op 
eration of the engine. 
A further object is to provide an engine in 

which the rotor may be driven in either di 
lection at the will of the operator, and in 
which the adjustment and manipulation of 
the parts in starting, stopping or reversing 
Egine, may be readily and conveniently 
]}}8O10. 

With these ends in view, one feature of the 
invention contemplates the provision of an 
improved means for effecting the compres 
sion of the explosive mixture which forms 
the motive fluid and delivering successive 
charges thereof back of the piston or pistons 
of the rotor of the engine. In accordance 
with this feature of the invention, the explo 
sive mixture is compressed by a rotor ar 
ranged within a compression cylinder, and 
acting during the rotation of the rotor to 
draw in successive charges and to compress 
and deliver them into a supply chamber 
from which charges of the compressed fluid 
are withdrawn and delivered back of the 
piston or pistons of the working rotor. 

In accordance with a further feature of 
the invention, means are provided for con 
trolling the supply and delivery of the fluid 
to the compression cylinder in such manner 
that the compressing rotor will automati 
cally act to draw in and compress the fluid 
when running in either direction. 
A further feature of the invention contem 

plates the provision of improved means for 
supplying charges of motive fluid succes 

sively back of the piston or pistons of the 
working rotor. In accordance with this fea 
ture of the invention, the motive fluid is 
supplied to the working cylinder through 
the movements of a charging chamber 
formed in a movable abutment which is held 
continuously in engagement with the pe 
riphery of the rotor, and which, during the 
travel of the rotor, is moved outward and in 
ward by its engagement with the piston. In 
the outward movement of the abutment, 
communication between the charging cham 
ber thereia and the working cylinder is cut 
off, and communication established between 
the charging chamber and the supply chann 
ber or other source of fluid supply. As the 
abutment moves inward after the piston of 
the rotor has passed, communication between 
the charging chamber and the fluid supply is 
cut off, and communication between the 
charging chamber and the space within the 
working cylinder back of the piston is estab 
lished, so that the charge within the cham 
ber is delivered back of the piston. At this 
time the charge is exploded, and by its ex 
pansion drives the rotor forward. The com 
munication between the charging chamber 
and the working cylinder is so arranged that 
the pressure of the gases within the working 
cylinder and chamber tends to force the 
abutment or member in which the chamber 
is formed firmly against the periphery of 
the rotor, thus decreasing the danger of leak 
age between the abutment and rotor. It is 
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immaterial to this feature in its broader as 
pects whether the construction is such that 
the rotor may be driven in only one or in 
either direction. 
In accordance with a further feature of 

the invention, duplicate abutments, through 
the movements of which charges of motive 
fluid may be delivered back of the piston or 
pistons of the rotor, are provided, and means 
is also provided for maintaining either of 
these abutments in continuous engagement 
with the rotor, and the other out of the path 
of the piston or pistons of the rotor, accord 
ing to the direction in which the rotor is to 
be driven. - 
These features of the invention, as well 

as eertain further features of the invention 
which I prefer to employ in embodying the 
broader features of the invention in a sim 
ple and compact construction, will be readily 
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understood from the accompanying draw 
ings. 
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I tilhese dlira wings Figure 1 is an end dele- || T, and the charge of fluid Withi tille charg 
vation of an engine' embodying the various ing. chamber is free to enter the cylinder 
features of the invention in the forms in back of the piston. The charge is exploded 
which I prefer to use them; Fig. 2 is a side by an ignition device (not shown), prefer 

5 elevation of the engine; Fig. 3 is a vertical ably arranged within the chamber A, SO 70 
sectional view on line b-b, Fig. 2; Fig. 4 that said chamber forms an explosion cham 
is a vertical sectional view on line a-c, ber as well as a charging chamber. At this 
Fig. 2; Fig. 5 is a detail vertical sectional time the Space Z in front of the piston B 
view $how????g the device at the right-hand is in communication with an exhaust port 

10 end of the shaft C; Fig. 6 is a detail ver- M, and the space Z" in front of the piston B 
tical sectional view on line 6-6, Fig. 5; Fig. communicates with an exhaust port R. 
7 is a detail elevation of the parts Secured When the charge is exploded it acts 
to the left-hand end of the shaft C; Fig. 8 against the piston B to drive the rotor for 
is a plan view of the parts shown in Fig. 7; Ward, the member in which the charging 

15 and Fig. 9 is a vertical sectional view show chamber is formed forming an abutment for 80 
ing the parts at the left-hand of the shaft C. confining the gases, and against which the 
The engine shown in the drawings is pro- expanding gases re-act. The arrangement 

vided with a cylindrical casing Z. Within of the abutment and the port a through 
which the working chamber is formed, and which the gases are discharged from the 

20 with a cylindrical casing S. within which the charging chamber into the cylinder, is such 85 
compressing chamber is formed. These two that the pressure of the gases tend to force 
casings or chambers are arranged side by the abutment more firmly against the pe 
side in axial alinement with each other. The riphery of the rotor, and thus prevent back 
working rotor K is arranged within the cyl- ward leakage of the gases between the rotor 

25 inder Z, and is provided with two radially and abutment. The abutment may be, and 90 
projecting portions B, B, which form the preferably is, provided with suitable pack 
rotor pistons. The rotor pistons arear-ing blocks (not shown) for engaging the 
ranged diametrically opposite each other, periphery of the rotor. As the rotor is 

5 

and are provided with packing blocks b driven forward by the explosion of the 
30 which engage the outer wall of the chamber. gases, the charge which has been previously 95 

The compressing rotor L is arranged with- exploded and has acted upon the piston B 
in the cylinder S, and is provided with ra- is free to escape through the exhaust port M. 
dially extending projections D, D forming and any waste gases which may be carried 
the pistons of the compressing rotor, and beyond the port Mare ejected through the 

35 provided with packing blocks d which en- exhaust port R, so that a complete discharge 100 
gage the outer wall of the cylinder. The of the waste gases is insured m 
working and compressing rotors are secured As the piston B' approaches the charging 
upon a shaft mounted in suitable bearings chamber, the piston B passes beyond the port 
in the engine casing, so that the rotors are M, so that the gases in the space between the 

40 connected to rotate in unison. piston and the charging chamber are ex- 105 
The charges of motive fluid are delivered hausted. The piston B in passing the abut 

back of the pistons B, B of the working ment member lifts it, so that communication 
rotor at proper intervals from one or the between the charging chamber and the cyl 
other of two charging chambers A, A. As- inder Z is cut off, and the chamber is 

45 suming that the rotor K is to be rotated in brought into communication with the Sup- lio 
the direction indicated by the arrow in Fig. ply chamber T through the porta, and a 
3, the motive fluid is supplied by the charg: port a, with which the porta is brought 
iig chamber A. This chamber is formed into register. The port a is formed in 
in a movable member a mounted to swing the wall 5 of the recess within which the 

50 about a shaft C, and forced yieldingly abutment member noves, and this port leads l16 
against the periphery of the rotor. The from a passage 4 which communicates with charging chamber is provided with a port a' the supply chamber T through, an opening 
arranged to control the communication be- 3 (Fig. 5). When the porta is brough tween the chamber and the working cylin- into register with the port (, a supply of 

55 der, and is also provided with a port a notive fluid enters the charging, chamber A, 10 
arranged to control communication between Astle piston B' passes beyond the abutment 
the charging chamber and the supply cham- nuember a, the member swings down into ber T. the position indicated in Fig. 3, thus cutting 
The member within which the charging cff fernmunication between the supply chain 

60 chamber is formed is in engagement With ber T, and opening up communication with 125 
the periphery of the rotor back of the pis- the cylinder Zback of the piston B. Thus 
ton B, and the porta' is in communication | during the opera?ion of the engine the 
with the space within the cylinder back of charging chamber is automatically operated 
the piston. At this time the port a is out to t?te charges of motive fluid from the Sup 

65 of communication with the supply chamber 'ply chamber T and deliver them back of 80. 
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the rotor pistons as the pistons come into 
position to be acted upon by the charges 
when ignited. When the engine is to be 
run in the opposite direction, the abutment 
member in which the charging chamber A 
is formed, is swung down into position to 
'engage the periphery of the rotor, and the 
abutment member in which the charging 
chamber A is formed is swung up out of the 
path of the rotor pistons. The construction 
and mode of operation of the charging 
chamber A' is the same as the construction 
and mode of operation of the charging cham 
ber A, the chamber being provided with a 
port a' arranged to coöperate with a port a 
formed in the wall 5, and communicating 
with the passage 4. The abutment member 
in which the chamber A is formed is se 
cured upon the shaft C, upon which the abut 
ment member in which the chamber A is 
formed is mounted. 
The devices for throwing the charging 

chambers into and out of operation at will 
are as follows: The charging chamber A is 
carried by a sleeve 9 mounted on the shaft 
C, as indicated in Fig. 9. Loosely mounted 
on the end of the shaft C is a lever H pro 
vided near its lower end with two laterally 
projecting arms h, h". The outer end of the 
arm h is arranged to engage the end of an 
arm 10 secured to the end of the sleeve 9, 
and held yieldingly in engagement with the 
arm h by a spring 14. The outer end of the 
arm h’ is arranged to engage the outer end 

5 of an arm 11 secured to the shaft C, and 
held in engagement with the end of the arm 
h by a spring 15. The lever H is also pro 
vided with a locking bolt 16 arranged to 
engage one or, the other of two notches 17 
formed in a fixed locking plate. The lock 
ing bolt 16 may be readily ope...ated by an 
operating handle 18. When the lever is in 
the position indicated in Fig. 7, the arm h’ 
acting upon the end of the arm 11 holds the 
shaft C in position with the charging cham 
ber A out of operation, and in the position 
indicated in Fig. 3. With the lever in this 
position, the arm h is raised, so that the 
spring 14 acts through the arm 10 to force 
the charging chamber A yieldingly against 
the periphery of the rotor, as indicated in 
Fig. 3. By shifting the lever H toward the 
left in Fig. 7, until the locking bolt engages 
the other notch in the locking plate, the po 
sition of the arms h and h, and of the 
charging chambers, is reversed, the charging 
chamber A' being thrown into operation, 
and the charging chamber. A being moved 
and held out of operative position. The 
engine is also provided with a valve plate 6, 
provided with a central hub 8 by which it is 
secured to the inner end of a sleeve 7 (Fig. 
5). The valve plate 6 is provided with two 
arms arranged to alternately open or close 

being controlled by check valves f', f'. 

8 

forced against the outer face of the wall 5 by 
a spring 12 mounted in a recess in the end 
of the sleeve 7, and engaged by an adjust 
ing nut 19 secured on the end of the shaft 
C. The sleeve may be operated by shift 
ing the valve plate 6 into position to open 
the port a and close the port a, or to close 
the port a and open the port a, by means 
of an operating lever J, provided with a 
latching device i. 
The motive fluid is compressed and Sup 

plied to the supply chamber T by the ac 
tion of the compressing rotor L within the 
cylinder S. The cylinder is provided with 
ports G, G' through which the motive fluid 
is received and discharged, and a movable 
partition or abutment in the form of plates 
E, E is arranged between the ports and is 
held in continuous engagement with the pe 
riphery of the rotor. The plates E, E form 
ing the partition or abutments between the 
cylinder ports are secured to and pivotally 
mounted on a shaft E, and are forced 
against the periphery of the rotor by the 
action of a spring E”. The spring E has 
its opposite ends connected to arms E, one 
of which is secured to the shaft E', and the 
other to the sleeve which carries one of the 
plates E. Motive fluid is supplied to one 
or the other of ports G, G from a supply 
pipe F through branch pipes F, F, the 
communication between the pipes and P?? he 
compressed fluid discharged through the 
port G or G' is delivered to the supply 
chamber T through a pipe V (Fig. 2) and 
branch pipes V, V. The passage of the 
fluid through the branch pipes V, V, is 
controlled by check valves v, v', which 
allow the free passage of fluid into the pipes 
from ports G, G', but prevent back flow of 
the fluid. - 
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Assuming that the engine is running in 
the direction indicated by the arrow, Fig. 
3, fluid will be drawn in through the pipe 
F’ and port G by the piston D as it ad 
vances from the position indicated in Fig. 
4, the fluid contained within the space S. 
between the pistons D, D will be carried 
around within the cylinder S, and the fluid 
within the space in front of the piston D 
will be forced out through the port G' and 
through the pipe V', and be compressed 
into the supply chamber T. Thus during 
the rotation of the rotor each piston D, D' 
will act to draw in a charge of motive fluid 
through the port G, and to compress and 
discharge the fluid into the supply chamber 
T. In case the rotation of the engine is 
reversed, the pistons D, D will act in a 
similar manner to draw in the motive fluid 
through the port G' and to compress and de 
liver the motive fluid through the port G. 
and pipe V into the supply chamber T. 

65 the ports at and a”. The valve plate is While I prefer to employ the specific con 
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broader aspects, and may be varied or modi 
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struction and arrangement of the parts pistons engaging the walls of the chambers, 
shown and described in embodying the vari 
ous features of the invention in a simple 
and compact construction, it will be under 
stood that this construction and arrange 
ment is not essential to the invention in its 

fied as found desirable. It will also be un 
derstood that the various features of the in 
vention may be embodied with advantage 
in engines which do not embody the other 
features, although improved resilts may 
be secured by embodying all the features 
in the same engine. 
Having set forth the nature and object 

of the invention, and specifically described 
one form of apparatus in which it may be 
embodied, what I claim is:- 

1. A rotary engine, having, in combina 
tion, a cylindrical work chamber, a cylin 
drical compression chamber, connected ro 
tors in the respective chambers provided 
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with pistons engaging the walls of the 
chambers, and means comprising an oscil 
lating chamber for delivering charges of the 
fluid compressed in front of the piston of 
the compressing rotor back of the piston 
of the working rotor, substantially as de 
scribed. ? ? - 

2. A rotary engine, having, in combina 
tion, a cylindrical Working chamber, a cy 
lindrical compressing chamber, connected 
rotors in the respective chambers provided 
with pistons engaging the walls of the 
chambers, a supply chamber into which the 
fluid in front of the piston of the compress 
ing rotor is compressed, and means com 
pf??sing an oscillating chamber for deliver 
ing charges of the compressed fluid from 
the supply chamber back of the piston of 
the working rotor, substantially as de 
scribed. 
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3. A rotary engine, having, in combina 
tion, a cylindrical working chamber, a cy 
lindrical compression chamber, connected 
rotors in the respective chambers each pro 
vided with duplicate pistons engaging the 
walls of the chambers, means for supplying 
motive fluid back of the pistons of the com 
pressing rotor and delivering the fluid from 
in front of the pistons during the rotation 
of the rotor in either direction, a supply 
chamber into which the compressed fluid is 
delivered, duplicate charging chambers for 
taking charges of fluid from the supply 
chamber and delivering them back of the 
piston of the working rotor, and means for 
rendering said charging chambers alter 
nately active and inactive according to the 

an intermediate supply chamber, ports in 
the compression cylinder, a pivoted parti 
tion between the ports held in continuous 
engagement with the compressing rotor, 
means for controlling the communication 
between the ports and the intermediate 
supply chamber, and means for delivering 
charges of the compressed fluid from the 
Supp?y chamber back of the pistons of the 
working rotor, substantially as described. 

5. A rotary engine, having, in combina 
tion, a cylindrical working chamber, a rotor 
provided with a rigid piston in contact with 
the walls of the chamber, duplicate abut 
ments mounted for radial movement by the 
piston means for holding either abutment 
in continuous contact with the rotor and 
maintaining the other out of the path of the 
piston and means for supplying motive fluid 
through either abutment, substantially as 
described. -- - 

6. A rotary engin?, having, in combina 
tion, a cylindrical working chamber, a rotor 
provided with a piston in contact with the 
walls of the chamber, a movable abutment 
in continuous contact with the rotor, a charg 
ing chamber within the abutment, a supply 
chamber, and ports for alternately opening 
and closing communication between the sup 
ply and charging chambers and between ? 
charging chamber and the working chamber, 
substantially as described. 

7. A rotary engine, having, in combina 
tion, a cylindrical working chamber, a rotor 
provided with duplicate rigid pistons in con 
tact with the ? of the chamber, dupli 
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cate abutments mounted for radial move 
ment by the pistons, means for maintaining 
either abutment in continuous contact with 
the rotor and the othir out of the path of 
the pistons, according to the direction of ro 
tation of the rotor, and ports in said abut 
ments through which successive charges are 
delivered back of the piston, substantially as 
described. - 

8. A rotary engine, having, in combina 
tion, a cylindrical working chamber, a rotor 
walls of the casing, an oscillating abutment 
member provided with a charging chamber 
formed therein, means for holding the 
charging chamber yieldingly in contact with 
the periphery of the rotor, a port for con 
trolling communication between the charg 
ing chamber and working chamber arranged 
to be closed by the outward movement of 
the abutment, and to be opened by the in 
ward movement thereof, and a port ar 

direction in which the rotor is to be driven, ranged to be brought into communication substantially as described. 
4. A rotary engine, having, in combina 

tion, a cylindrical working chamber, a cy 
lindrical compressing chamber, connected ro 
torsin the respective chambers provided with 

p 

with a fluid supply by the outward move 
ment of the abutment and to be cut off from 
said supply by the inward movement of the 
abutment, substantially as described. 

9. A rotary engine, having, in combina 

rovided with pistons in contact with the 
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tion, a cylindrical working chamber, a rotor 
provided with a piston in contact with the 
walls of the chamber, duplicate abutments on 
the same side of the chamber, means for 
holding either abutment in continuous con 
tact with the rotor and maintaining the 
other out of the path of the piston, and 

LO 

source of fluid supply and with the inter 

means for supplying motive fluid through 
either abutment, substantially as described. 

10. A rotary engine, having, in combina 
tion, a cylindrical working chamber, a cy 
lindrical compressing chamber, rotors in the 
respective chambers provided with pistons 
engaging the walls of the chambers, an inter 

is mediate supply chamber, ports in the com 
pression cylinder communicating with a 

mediate supply chamber, a partition between 
the ports held in continuous engagement 
with the compressing rotor, means for con 
trolling the communication between the 
ports and the fluid supply and between the 
ports and the intermediate supply chamber, 
and means for delivering charges of the 

compressed fluid from the supply chamber 
back of the piston of the working rotor, sub 
stantially as described. 11. Arotary engine, having, in combina 
tion, a cylindrical working chamber, a cy 
lindrical compressing chamber, rotors in the 
respective chambers P??? with pistons 
engaging the walls of the chambers, an in 
termediate supply chamber, ports G. G’ in 
the compression cylinder, a partition Ebe 
tween the ports, valves f f for controlling 
the supply of fluid to the ports, valves 
'' for controlling the supply of fluid from 
the ports to the intermediate supply cham 
ber, and means for delivering the charges of 
the compressed fluid from the supply cham 
ber back of the piston of the working rotor, 
substantially as described. 

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

WLLAM L. MERRILL. 
Witnesses: 

GILEs C. GRANT, 
RANsoM. E. McDoNoUGH. 
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