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UNITED STATES PATENT OFFICE. 
DELOS CARSKADEN, OF CHICAGO, ILLINOIS. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 497,403, dated May 16, 1893. 
Application filed August 2, 1892, Serial No. 441,930, (No model.) 

To all whom it may concern: ?? 
Be it known that I, DELOS CARSKADEN, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Rotary Engines, of which 
the following is a full, clear, and exact speci 
fication. 
My invention relates to compound rotary 

engines, or to other forms consisting of a se 
ries of engines, and my improvements have 
more especial reference to the arrangement 
and manner of forming the supply. and ex 
haust ports, and to the means of securing the 
abutment blocks in place. 
One of the objects of myinvention is toim 

prove and simplify the arrangement and con 
struction of the ports between the engines, 
whereby such ports may be made in a more 
compact form, occupying but a minimum of 
space, and reducing the liability of condensa 
tion. 
Another object of my invention is to pro 

vide simple and durable means by which the 
abutment blocks of the two engines may be 
adjustably and removably held in position in 
the grooves or spaces into which the steam or 
fluid pressure is admitted. . m 
With these ends in view, my invention con 

sists in certain features of novelty in the con 
struction, combination and arrangement of 
parts, by which the said objects and certain 
other objects hereinafter described are at 
tained, as fully explained with reference to 
the accompanying drawings, and more par 
ticularly pointed out in the claims. 
In the said drawings, Figure 1 is a vertical, 

longitudinal section of a compound rotary en 

grooves or spaces, the pistons, abutment 
blocks and other details being omitted. 
Like signs of reference indicate like parts 

throughout the several views. . 
Myinventionishere represented in connec 

tion with a compound engine, comprising a 
high and low pressure engine, both of which 
are of the duplex pattern, and my improve 
ments are adapted for utilizing the pressure 
of Steam as it leaves the exhaust ports of the 
high pressure engine, for driving the low 
pressure engine; but it will be understood 
that my improvements are equally applicable 
to other forms, and to triple and quadruple 
engines, orin short, tÓ multiplex engines com 
prising any number of engines. 
In carrying out my invention, I locate be 

tween the high and low pressure engines, 1, 
2, respectively, a head or block, 3, which con 
stitutes the inner end or head of the casing 
4, of both engines, and which I will therefore 
herein term a “duplex head.’ 
As more clearly shown in diagram in Fig. 

5, the steam for driving the outer side of the 
high pressure engine 1 is admitted thereto via 
the inlet pipe 5, and after having performed 
its Work is permitted to exhaust vict, the ex 
haust pipe 6, whence it enters the inlet port 
7, of the outer side of the low pressure engine 
2, and finally exhausts from this side of the 
low pressure engine via the exhaust pipe 8, 
into the atmosphere, it being understood, of 
course, that the spaces, 9, 10, represent the 
annular steam grooves of the outer ends of 
the high and low pressure engines, respect 
ively. The steam for driving the inner side 
of the high pressure engine is admitted there 
to via a pipe 12, which communicates with 

gine embodying my improvements, one end the inlet port 13, formed in the duplex head 
thereof being broken away. Fig. 2 is an end 3, and after having traversed the steam groove, 
or face view of the duplex head hereinafter 
described, looking in the direction of the ar 
rows 2, 2, Fig. 1, the high pressure engine be 
ing removed. Fig. 3 is a detail sectional view 
of the duplexhead, taken on the line 3,3, Fig. 
2. Fig. 4 is an end section of the duplex 
head, taken on the line 4, 4, FigS. 1 and 3, 
looking in the direction of the arrows. Fig. 
4 is a detail view, of the abutment; and Fig. 
5 is a diagrammatic view, showing the ar 
rangement of the inlet and exhaust ports With 
relation to the hubs carrying the steam 

11, in this side of the high pressure engine, it 
exhausts via the port 14 also formed in the 
head 3, and is led through a passage 15 in such 
head to the port 16, in the opposite face of 
the head, which latter port constitutes the 
inlet port for the inner side of the low press 
ure engine 2. The steam having performed 
its duty in the steam space 17, of the inner 
side of the low pressure engine, exhausts 
therefrom into the atmosphere via the port 
18, formed in the face of the head 3 opposite 
the port 14. 
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Referring now more particularly to Figs. I 
to 4, inclusive, 19 is the base or pedestal upon 
which are suitably supported the extreme 
ends or heads 20, of the engine, one of such 
heads only being shown in the drawings. Se 
cured to these heads 20 in any suitable man 
ner, are rings or cylinders, 21, 22, respectively, 
which constitute the cylindrical portion of the 
outer casing, as usual, and mounted in suit 
able bearings in the heads 20 is the main 
shaft, 23, upon which the rotary hubs, 24, 25, 
of the high and low pressure engines respect 
ively are mounted in any suitable manner. 
The duplex head, 3, above referred to, is 

located between the lhubs 24, 25, and is pro 
vided with a foot, 3, resting upon a boss, 19, 
on the pedestal 19, and having a dovetail 3 
which engages in a dovetail groove in the face 
of the boss 19; thus adjustably securing the 
head 3 to the pedestal 19. The head 3 is se 
cured to the inner ends of the cylinders 21, 22, 
in any suitable manner; as shown in the 
drawings, it is provided at each end with an 
annular flange, 26, screw threaded on its outer 
edge, and engaging with internal threads 
formed on the ends of the cylinder's 21, 22, 
whereby the hubs may be caused to fit snugly 
against the faces of the head 3, by turning 
the cylinders 21, 22, in the proper direction, 
the head 3 sliding on the boss 19 to accom 
modate itself to the other parts. Each of the 
hubs 24, 25, it will be understood, is provided 
in both ends or faces with the annular steam 
groove or space, into which grooves fit the 
abutment blocks 28, 29, in the usual and well 
known manner. The outer abutment blocks 
28 may be held in place in the steam grooves 
9 by any of the means well known in the art, 
but I prefer to employ the means shown and 
claimed in my application for United States 
Letters Patent, Serial No. 435,731, filed June 
6, 1892, where Isecure the inner blocks, 29, by 
means of a longitudinal lug or bar 30, which 
passes through a complementary opening or 
socket, 31, formed through the head 3, and 
projects through the head 3 on both sides 
into the steam grooves in the inner ends of 
the hubs 24, 25. As shown more clearly in 
Fig. 4, the abutment blocks are shell-like in 
form, having interiors which are complemen 
tary in shape to the form of the ends of the 
bar or lug 30, SO as to fit perfectly thereon, 
and the side edges, 32, of the bar it will be 
seen, are strictly parallel with the vertical 
diameter of the head, so as to permit the ab ut 
ment blocks to rise and fall with the hub, in 
dependently of the head 3, should such inde 
pendent movement of the hub occur. The 
outer face of the duplex head 3, is provided 
with the ports 13, 14, which are so disposed 
as to permanently coincide with the steam 
groove 11, in the inner end of the hub, 24. 
The head 3 is of shell-like form, having two 
faces, 33, 34, connected together at their outer 
edges by a cylindrical portion, 35, and be 
tween these two faces, 33, 34, by means of a 
web, 36, is formed a downwardly extending in 
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let port, 12, which has direct communication 
at its inner end with the inlet port 13, and 
at its outer end with any suitable steam Sup 
ply pipe, 37. As before explained, the steam 
after having traversed the steam groove 11, 
and imparted a partial rotation to the hub 
24, emerges from such groove vict the exhaust 
port 14. This exhaust port 14 empties di 
rectly into the space 14, between the end 
faces 33, 34, of the head, and follows the line 
of arrows, 14, around to the port 16, formed 
through the face 34, which constitutes the 
supply port of the inner end of the low press 
ure engine. From the steam space 17 of the 
low pressure engine, the steam emerges, as 
explained, into the exhaust port 18, which is 
formed through the face 34, (see Fig. 3,) op 
posite the port 14. The port 14 is divided 
from the port 18 by means of a curved, ob 
liquely arranged web or partition, 38, which 
also separates the port 18 from the interior 
space 14, of the head 3. The head 3, where 
the shaft 23 passes through it, is provided 
with a web, 39, which surrounds the shaft, 
and in which may be located any suitable 
bushing or bearing, 40, to save the web. 39 
from the immediate wear of the shaft. The 
end faces of the head 3 may be braced or 
stiffened by means of supports 41, cast inte 
grally therewith, or otherwise secured there 
to, and arranged at any suitable intervals 
throughout the hollow portion of the head. 

It will of course be understood that the 
mechanism for actuating the radially recip 
rocating pistons, 42, forms no part of my pres 
ent invention, and may be of the well known, 
or of any suitable construction. 
With a machine thus constructed, it will be 

seen that the duplex head 3, forms the head 
or end of the casing of both of the engines, 
and provides the inlet and exhaust ports in 
a compact and convenient form, permitting 
the steam in its passage from one port to an 
other to come in immediate contact with the 
walls of the various ports, and thereby main 
tain the same at a high degree of tempera 
ture and reduce the liability of condensation. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is 

l. In a compound rotary engine, the combi. 
nation with the engines having casings, of a 
head, arranged between said engines, and con 
stituting the ends or heads of the contiguous 
casings, and having the steam supply and ex 
haust ports of the contiguous engines formed 
therein, a pedestal upon which said casings 
are adjustably mounted with relation to said 
head Substantially as set forth. 

2. In a compound rotary engine, the combi 
nation with the engines, of a head arranged 
between said engines, and having a passage 
formed therein from the exhaust side of one 
engine to the supply side of the other engine, 
and a supply port for one and an exhaust port 
for the other of said engines, substantially as 
Set forth. 
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3. In a compound rotary engine, the combi 
nation with the hubs and the outer casing, of 
a head arranged between said hubs, and hav 
ing an inlet portformed therein for one of the 
engines and an exhaust port for the other of 
the engines, and a passage connecting the ex 
haust side of one engine with the supply side 
of the other engine, substantially as set forth. 

4. In a compound rotary engine, the combi 
nation with the base or pedestal and the en 
gines mounted thereon, of a duplex head ar 
ranged between the engines and constituting 
the heads or ends of the contiguous casings, 
said duplex head being movably secured to 
the pedestal and having the steam supply 
and exhaust ports formed therein, substan 
tially as set forth. 

5. In a compound rotary engine, the combi 
nation with the engines, of a head arranged 
between the engines and having faces 33,34, 
the steam port 13 formed through the face 33, 
and having communication with an inlet, the 
exhaust 14 formed in the face 33, and leading 
into the interior of the head, the supply port 
16 formed through the face 34, and commu 
nicating with the interior of the head, and 
the exhaust 18 formed through the face 34, 
substantially as set forth. 

6. In a compound rotary engine, the combi 
nation with a pedestal and the engines having 
outer cylinders 21, 22, of a duplex head ar 
ranged between said engines, and having the 

flanges 26 adjustably connected to said cylin 
ders, said head having dove-tail and groove 
connection with the pedestal, and being pro 
vided with the inlet and exhaust ports for 
the contiguous engines, substantially as set 
forth. 

7. In a compound rotary engine, the combi 
nation with the hubs having pistons and be: 
ing provided with steam grooves formed there 
in, of a head interposed between such hubs, 
a lug or bar passing through said head and 
projecting into said steam grooves, on both 
sides of said head and the abutment blocks 
arranged in said grooves on both ends of said 
lug or bar, substantially as set forth. 

8. In a compound rotary engine, the combi 
nation with the hubs having pistons and be 
ing provided with steam grooves formed there 
in, of a head interposed between such hubs, 
a lug or bar passing through said head and 
projecting into said steam grooves, on both 
sides of said head and hollow abutment blocks 
arranged in said grooves on the ends of said 
lug or bar, the side edges of said bar and of 
the interior of said blocks being parallel with 
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one diameter of the hub, substantially as set 
forth. 

IDELOS CARSIKADEN. 

Witnesses: 
F. A. HoPKINS, 
R. C. OMOHUNDRO. 

  


