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UNITED STATES PATENT OFFICE. 
WILLIAM. H. OGDEN, OF BINGHAMTON, NEW YORK. 

ROTARY STEAM-ENGINE. 

1,020,841. 

To all whom it may concern: 
Be it known that I, WILLIAM. H. OGDEN, 

a citizen of the United States, residing at 
Binghamton, in the county of Broome and 
State of New York, have invented a certain 
new and useful Improvement in Rotary 
Steam-Engines, of which the following is a 
full, clear, and exact description. 
The object of this invention is to provide 

what may be designated a three - cylinder 
rotary engine having a cumulative pressure 
efect in operation. A single casing is em 
ployed, divided into three chambers or cyl 
inders, in a trefoil arrangement, each of 
which has a piston in the form of a hinged 
leaf, and all coöperating with a rotary abut 
ment and steam chest which also serves as 
a valve to control the steam Supply succes 
sively to the cylinders, so that one cylinder 
will be operating under live steam, the next 
will be operating under expansion, and the 
next will be exhausting while still under a 
lower pressure than that last preceding in 
the cycle. 
The invention consists in a rotary steam 

engine having the characteristics just de 
scribed; and it further consists in the gear 
ing and steam - Supplying or controlling 
means by which the combinations are ef 
fected. 
In the accompanying drawings, illustrat 

ing the invention, in the several figures of 
which like parts are similarly designated, 
Figure 1 is a side elevation, with the near 
head of the casing removed. Fig. 2 is a 
vertical section taken in the plane of line 
AB, Fig. 1. Fig. 3 is a side elevation show 
ing the exhaust arrangement. Fig. 4 is a 
diagrammatic view like Fig. 1, but with the 
pistons in position illustrating their respec 
tive and relative movements when live steam 
is being admitted to the uppermost cylinder. 
Fig. 5 is a cross-section of the steam chest 
detached. Fig. 6 is a section of the steam 
chest taken substantially in the plane of 
line CD, Fig. 5. Fig. 7 is a cross-section of 
the piston. Fig. 8 is a section of the piston 

substantially in the plane of line E. F., 
Fior. 7. 
??pon the base 1 is erected the cylinder 

casing 2, having the three cylinders 3, 4 and 
5. Heads 6 and 7 are bolted or otherwise 
secured to opposite sides of the casing in 
any suitable way, to form a steam-tight in 
terior. The heads are provided with simi 
lar channels 8, for each cylinder, and these 
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channels are closed by removable plugs 9, 
and each of these channels has two lateral 
ports 10 and 11 opening into the respective 
cylinders. Each cylinder is provided with 
a leaf-like concavo-convex piston 12 having 
trunnions 13 and 14 at opposite ends, and 
these trunnions have bearings in the heads 
6 and 7 whereby each piston is, as it were, 
hinged in the heads concentrically and is 
capable of rotary motion within its respec 
tive cylinder. That portion of each piston 
having the trunnions in line forms a sort of 
knuckle and is herein so designated. Each 
piston has its end 14 made hollow longitudi 
nally, as at 15, with a lateral port 16 open 
ing into the cylinder, the hollow portions of 
the several pistons extending outside of the 
adjacent head 6 and opening into connected 
pipes 17 for conveying away the exhaust 
pressure; and these exhaust pipes may open 
into a common pipe 18 leading to a con 
denser or other receptacle as desired. Each 
piston may also have ducts 19 extending lon 
gitudinally therein and opening at 20 for 
lubricatig purposes. The trunnion 13 of 
each piston is supplied with a gear wheel 21. 
The free end of each piston is supplied with 
a roller bearing or other antifriction device 
22; and in order to make a steam-tight joint 
between the bearing and the wall of the 
cylinder the piston is provided with ducts 
23 beneath the antifriction device, so as to 
permit steam to act against the antifriction 
device, so as to force it against the cylinder 
wall. 
24 is the steam chest, of volute outline 

in cross-section, having the steam space 25 
and the head 26 to inclose it. This steam 
chest has a hook-like leading end 27. The 
steam chest is mounted centrally in the cas 
ing upon trunnions 28 and 29. Upon the 
trunnion 28 is mounted a gear wheel 30 
which meshes with the gear wheels 21 of 
the several pistons; and this trunnion 28 
also has attached to it the power trans 
mitting shaft 31. The trunnion 29 is pro 
vided with a longitudinal channel 32 hav 
ing a lateral port 33 opening into the steam 
chest 25, and this trunnion may be con 
nected in any suitable way with a steam 
supply pipe 34. As shown in Figs. 1, 5 
and 6, each head of the steam chest is Sup 
plied with a segmental port 35 arranged 
to communicate with the ports 10 of the 
channels 8. The trunnion 28 of the steam 
chest is supplied with ducts 36, from which 
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open lateral ducts 37 and 38 for the distri 
bution of lubricant. The steam chest makes 
a steam-tight connection with the dividing 
walls of the three cylinders by means of 
the antifriction bearings 39, which serve 
also as packing, and which may be held up 
to their work by steam pressure admitted 
from the cylinders through ducts 40 ar 
ranged back of the devices 39. 
The gears are preferably inclosed in the 

casing 41 secured in a fluid-tight manner to 
the head 7, so as to form an oil chamber, 
which may be supplied from an oiler 42, 
and from which chamber the oil is distrib 

only so, but the pull of the condenser in 
Referring now to Fig. 4, it will be seen 

uted to the parts needing lubrication. 
that the steam chest has its ports 35 in 
communication with the port 10 of the cyl 
inder 3, and consequently live steamis es 
caping from the steam chest through that 
port and out through port 11 into the steam, 
chamber beneath the concave side of the 
piston in cylinder 3. This steam chamber 
is formed, in the first instance, as shown 
in Fig. 4, by and between the leading end 
27 of the steam chest engaging the point 
of convergence of the walls of cylinders 
3 and 4, and the free end of the piston in 
cylinder 3 engaging the Wall of Said cylin 
der. This live steam exerting its pressure 
against that piston moves it to the right, in 
the direction of the arrow, while the steam 
chest itself, assuming that motion is started, 
moves in the opposite direction. 
steam chest progresses, the other pistons 
will be correspondingly moved in the same 
direction by virtue of the gearing, and when 
the steam chest is moved sufficiently far to 
cover the port 10 leading to the cylinder 3, 
it will uncover the port 10 leading into the 
cylinder 4, at which time, the piston in cyl 
inder 4 will occupy relatively the same posi 
tion to the steam chest that the piston in 
cylinder 3 occupied at the start, and admit 
live steam to the cylinder 4, while the steam 
in cylinder 3 will be expanding. In the fur 
ther progress of the motion, the piston in 
cylinder 5 will be similiarly supplied with 
live steam and the piston in cylinder 4 will 
be acting under expansion, while the piston 
in cylinder 3 will be exhausting and resum 
ing its position to receive live steam. 
this way steam pressure is present and ac 
tive in all of the cylinders simultaneously 
after the initial cycle is completed, and the 
parts are kept in uninterrupted motion 

The steam chest serves thus as thereafter. 
a valve for controlling the steam Supply 
successively to each cylinder. 
As illustrated in Fig. 1, the volute out 

line of the steam chest affords a recess be-, 
neath its leading end to afford clearance for 
the pistons as they successively come oppo 
site the same in their revolutions, the free 

As the 
motion of the piston in cylinder 3 and the 

In 
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ends of these pistons having their antifric 
tion or packing devices in rolling, steam 
tight contact with the curved wall of the 
steam chest, at Such times, while at all other 
times the knuckles of the pistons are in 
rolling contact with the concentric circu 
lar wall of the steam chest. When the pis 
tons successively enter that stage of their 
motion shown in cylinder 4, Fig. 4, the ex 
haust becomes fully operative. It will be 
understood that the exhaust ports are al 
ways open ahead of the direction of motion 
of the pistons and consequently the cylin 
ders are freed from back pressure, and not 

taking the exhaust aids the live steam in 
working the pistons. 

I have shown my invention as utilized in 
a cluster of three cylinders, arranged so 
that they become active successively, but 
wish it understood that I do not limit the 
invention to the number of cylinders em 
ployed. The three-cylinder arrangement 
would seem to afford the most economical 
and effective use of steam. 

It will be observed that the steam chest is 
in rolling contact with the knuckles of the 
pistons, and this contact is sufficiently close 
to form a substantially steam-tight joint, 
this characteristic of the joint being en 
hanced by the constant lubrication of the 
parts in the manner already described. 
What I claim is:- 
1. A rotary steam engine, having a clus 

ter of cylinders, a steam chest common to 
the several cylinders, means to admit steam 
into said steam chest, and a steam outlet 
port opening out of said chest, a revolving 
piston in each cylinder, independent steam 
ports for the several cylinders, and means 
to turn the steam chest and the pistons in 
unison, said steam chest serving to deliver 
its contained steam to the cylinders and to 
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control the steam ports leading into the sev 
eral cylinders and as an abutment for said 
pistons. 

2. A rotary steam engine, comprising a 
single casing having three cylinders in a tre 
foil arrangement, a hinged leaf rotary pis 
ton in each cylinder, a rotary steam chest, 
means to admit steam into said steam chest, 
and a steam outlet port opening out of said 
chest, gears connecting the pistons and 
steam chest to turn in unison, the pistons 
turning in one direction and the stealim chest 
in the reverse direction, and steam ports 
leading separately into the several cylinders 
and through which the steam supply from 
the steam chest to the cylinders is controlled 
by the steam chest, said steam chest serving 
also as an abutment for the pistons. 

3. A rotary steam engine, comprising a 
single casing having three cylinders in a 
trefoil arrangement, a hinged leaf rotary 
piston in each cylinder, a rotary steam chest 

10 

5 

120 

125 

30 
  



O 

25 

1,020,841 

and abutment mounted centrally between 
the three cylinders and geared to turn in the 
opposite direction to the pistons, means to 
admit steam into said steam chest, and a 
steam outlet port opening out of said chest, 
a separate steam channel opening into each 
cylinder and having its intake in the path of 
movement of the steam chest, the said steam 
chest successively admitting its live steam to 
the several cylinders through said channels, 
so that while live steam is entering one cyl 
inder, steam previously admitted into the 
next successive cylinder in the direction of 
movement of the steam chest will be expand 
ing, and the next succeeding cylinder will 
be exhausting. 

4. A rotary steam engine, having a cluster 
of cylinders, a revolving piston in each cyl 
inder, a steam chest of volute shape in cross 
section arranged between the several cylin 
ders and in steam-tight contact at all times 
with the several pistons, a casing common 
to said cylinders and steam chest, means to 
turn the pistons and steam chest in unison 
but in opposite directions, and independent 
steam inlets for the several cylinders, the 
steam chest serving to control said inlets 
successively. 

5. A rotary steam engine, having a cluster 
of cylinders, a revolving piston in each cyl 
inder, a rotary steam chest mounted between 
the several pistons and in steam-tight con 

SÈ 

tact at all times with said pistons either 
through their knuckles or their free ends 
during the cycle of movement of each, inde 
pendent steam inlets for each cylinder, in 
dependent exhausts for each cylinder, and a 
casing common to all of these parts, the 
steam chest rotating within the casing and 
serving as a valve to control the admission 
of steam successively to the cylinders. 

6. A rotary steam engine, having a cluster 
of cylinders in a single casing with heads 
common to all, a revolving leaf-like piston 
in each cylinder, said pistons mounted to 
turn in said heads and having axially ar 
ranged exhausts, a volute-shaped rotary 
steam chest mounted to turn in said heads 
between the pistons and in steam-tight con 
nection with the pistons, casing and heads, 
the pistons and steam chest being connected 
to turn in unison but in opposite directions, 
an independent steam inlet for each cylin 
der, and means to Supply steam to the steam 
chest, said steam chest in its rotation Serv 
ing to successively admit steam to and cut it 
off from the cylinders. 

In testimony whereof I have hereunto set 
my hand this 15th day of May, A. D. 1911. 

WILLIAM. H. OGDEN. 
Witnesses: 

WILLIAM. H. RILEY, 
J. A. CAMPBELL. 

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