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To all whom it clay concern. 
le it known that I, GEORGE C. Ric: I.ARns, 

citizen of the United States, residing at 
Berkeley, in the cut inty (if Alaineda and 
State of ('alifornia, have invented new and 
useful Inuprovements in Conlined Com 
pound Crank and Rotary Engin's, of which 
the following is a specification. 
My invention relates to engines, either 

gas or steann, and pertains especially to 
means for utilizing the exhaust of the en 
gie for propelling purposes. - 
The invention consists of the parts and 

the combination ant construction of pil 's 
hereinafter more fully descrileil anti 
claimed, having reference to the ac'ompany 
ing drawings, in which 
figure 1 is an elevation aid partial sec 

tion of the invention as applied to an in 
ternal combustion engine. Fig. 2 is a side 
elevation of the rotor employed in Fig. 1. 
Fig. 3 represents the invention applied to 
twin reciprocating steam engines. Fig. 4 is 
a side elevation of the rotor of Fig. 3. 
As shown in Fig. 1, Al represents one or 

more reciprocating gas engines operating 
with a crank shaft 2. 3 is an exhaust pipe 
leading from each engine and each pipe hav 
ing a nozzle or inlet 4 delivering into R, cas 
ing 5 in which is the rotor 6. The later is 
of any suitable description and is preferably 
disposed between the engines and secured to 
the crank shaft 2, as shown in Fig. 1. The 
periphery of the rotor is provided with a 
series of buckets or pockets 7 which run in 
side of a stationary rim or housing 8; the 
pockets being adapted to receive the inter 
mittent jets from the exhaust through the 
nozzles 4, and later to release these gases 
through suitable exhaust ports 9, into a 
common exhaust pipe 10. The sides of the 
rotor running in the stationary rim 8 may 
be packed on either side by suitable yielding 
O' Elg's packing rings.11, for the purpose of maintaining a tight joint and 
confining the gases in the pockets between 
an inlet 4 and a succeeding exhaust port 9. 
The rim 8 may be made in sections and 

bolted together, as shown at 12, Fig. 2, and 
suitably secured on the engine frame. 

In practice, the exploded gases in the cyl 
inder of an engine A acts, first, ut.der ex 
pansion to drive the piston a forward to 
operate the crank shaftlike it any ordinary 
reciprocating engine. On the refurn stroke 
of R piston a, exhaust takes place through 

E 3 and it is the utilization of this ex 
aust by the means herein employed that 

constitutes the essence of the present inven. 
tion. The exhaust from pipe 3 is delivered 
through its nizzle 4 against the buckets 7 of 
the ritor 6, after the fashion of an impulse 

The reactatice on the rotor water wheel. 
due to the jet impulses is proportionate to 
the force of tie jet and the cliameter of the 

dO 

rotor. In many cases these exhaust jets are 
nia cle witi a great deal of force from the 
engine, and winere there is a plurality - of 
cylinder's operating in unison the combined 
effect of the exhaust from all of them is 
practically continuous, and the nozzles may 
be arrangel so as to deliver these exhaust 
jets around a considerable portion of the 
circumference of the rotor. Thus, I utilize 
the otherwise lost power latent in the ex 
haust gases, positively to drive the engine. 
The result of this constriction is the com 
bined compound crank and rotary internal 
combustion cngine. 

In Figs. 3 ind 4, while steam is used the principle of compohding is essentially the 
sane. In this latter case the exhaust steam 
from the cylinders A is ledivered to the 
exhaust pipes 3' into an evihaust chainlber 
5'. which has a series of utlets or nozzles 

adapted to discharge at a suitable incline. 
into the peripheral pockets 7 of the rotor 
8. The expanded compounded steam is 
trapped in the pockets by the inner wall of 
the chamber 5' until the pockets pass be 
yond, and exhaust at 9'. 

It is manifest that there may be any num 
ber of engines working either singly or in 
pairs, or according to any other desired 
group arrangement, and the rotor 6 or 6' 
inay be secured at any suitable place on the 
crank shaft. 
Not only is the exhaust utilized to drive 

a fluid impulse rotor, but the latter in turn. 
with its buckets and casing operates as a 
muffler, and all without materially retard 
ing the speed of the engine. 
The rotor is in effect a supplemental en 

gine operated by the exhaust and acting 
conjointly with the main engine to drive the 
crankshaft. 

It is manifest that the principle would be 
the same in regard to the supplemental en 
gine if a part of the original explosive or 
impelling charge were directed against the 
roto?.fh fact the rotonal impelled 
from any source of fluid pressure generated 
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vices interposed between the ring an 

in, resulting from or co-acting with the main 
engine. - 

Having thus described my invention, 
what I claim and desire to secure by Let 

1. The combination in an engine, of a 
crank shaft, a series of internal combustion 
engines connected to the shaft, a casing hav 
ing bearings supporting the shaft, a rotor 
between the engines on the shaft a ring in the casing circumferentially inclosing the 
rotor and having jet-openings whereby ex 
haust gas from the Fi E. be projected against the rotor, and yieldable packin E. 

the 
faces of the rotor to prevent leakage. 

2. The combination in an engine, of a 
crank shaft, a series of internal combustion 
engines connected to the shaft, a casing hav 

haust gas from t 

devices comprising 

1,006,276 

ing bearings supporting the shaft, a rotor 20 
between the engines on the shaft, a ring in 
the casing circumferentially inclosing the 
rotor and YE jet openings whereby ex 

e engines may be projected 
against the rotor, and i. packing de- 25 
vices interposed between the ring and the 
faces of the rotor to prevent leakage, said 

ands mounted for - 
transverse movement in under cut recesses 
in the casing ring and adapted to bear upon 30 
the side faces of the rotor. 

In testimony whereof I have hereunto set 
rfly hand in the presence of two subscribing. 
witnesses. 

GEORGE C. RICHARDS. 
Witnesses: 

CHARLEs EDELMAN, 
A. P. LATHROP. 


