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UNITED STATES PATENT OFFICE. 

KENYON COX AND THEODORE COX, OF NEW YORK, N. Y. 

M PROVE MENT N ROTARY ENG NES. 

Specification forming part of Letters Patent No. 30,3s 9, dated October 16, 1860. 

To al vhom it may concern: 
Be it known that we, KENYON Cox and 

THEOIDORE COX, both of the city, county, and 
State of New York, have invented certain new 
and useful Improvements in Rotary Engines 
and Rotary Pumps; and we do hereby declare 
that the followingisa full, clear, and exact de 
Scription of the same, reference being had to 
the accompanying drawings, forming part of 
this specification, in which 
Figure 1 represents a section of an engine 

or pump complete, the plane of section being 
perpendicular to the axes of the stationary 
outer cylinder and rotatinginner drum. Fig. 
2 is a section of the Same talken centrally and 
parallel with the axes of the cylinder and 
drum. Fig. 3 is a longitudinal section of the 
outer cylinder, taken in the planes indicated 
by the line a ac in Fig. 1. Fig. 4 is an end 
view of the rotating drum anditsappendages, 
omitting the face-plates on the end which is 
presented toward the spectator. Fig.5isa top 
view of the rotating drum and its appendages. 
Fig. 6isa side view of the packing-piece which 
is fitted to the outer cylinder to forma bear 
ing for the periphery of the rotating drum. 
Fig. 7isan outside face view of one of the arc 
formed face-plates. 
Similar letters of reference indicate corre 

sponding parts in the several figures. 
This invention relates to that description of 

rotary engine having sliding pistons, rotating 
with an inner cylinder or drum arranged ec 
centrically within a larger stationary cylinder; 
and it consists, principally, in a certain con 
struction of the Sliding piston and mode of 
applying the same, in connection with arc 
formed revolving guide -plates arranged be 
tween the heads of the inner drum and outer 
cylinder, whereby the pistons are caused to 
present themselves with their outerfaces con 
centric with the inner periphery of the outer 
cylinder, and in proper contact With said pe 
ripherythroughout the Whole of their revo 
lution, and the escape of Steam, Water, orother 
fluid between the pistons and the outer cylin 
der, and between the said cylinder and the ro 
tatingdrum, is very efectually prevented with 
out any necessity for stuffing-boxes around the 
shaft. 

Italso consists in a certain construction of 
the ports in the outer cylinder, Whereby, after 

the pistons in their revolution have passed 
that portion of the inner periphery of the outer 
cylinder with which the rotating drum comes 
in contact, the steam, water, orother fluid is 
received into the cylinder, both in front and 
behind them, until they arrive at a position 
where the steam or other fluid, in the case of 
an engine used as a motor, may act uponthem, 
or the Water, in the case of a pump, may be 
acted upon bythem Withgood efect, anda free 
eduction is provided for. 

It further consists in a certain construction 
of an adjustable packing-piece, whichis fitted 
to the inner periphery of the outercylinder, 
to constitute a bearing for the outer periphery 
of the rotating drum, Whereby provision is 
made for adjusting the said piece toward the 
axis of the rotating drum Without any danger 
of the pistons catching against the solid piece 
in their revolution, and so injuring or being 
injured by it. 
To enable others skilled in the art to make 

and use our invention, We Will proceed to de 
scribe its construction and operation. 

Aisthestationery outercylinder, bored trully 
and fitted at each end With a tight head, B. 
Dis the rotating drum, turned truly and se 

cured to a concentric shaft, S, which works in 
bearings in the cylinder-heads B B, the posi 
tion of the said bearings being eccentric to the 
main cylinder, that the periphery of the rota 
ting drum mayWorkin contact With the pack 
ing-piece C, whichis fitted to an opening in 
the cylinder A, the said packing-piece having 
its face, with which the drum Dworks in con 
tact, made concaveto fit the said drum, and 
being otherwise constructed, as hereinafter de 
scribed. The cylinder-heads BBare each fur 
nished internally With a projecting circular 
boss, b, which is concentric with the cylinder 
A, and the inner face of which is flat and per 
pendicular to the axes of the cylinder A and 
drum D. The rotating drum Dfits Snugly be 
tween the faces of these bosses, whose diam 
eter is such that the inner cylinder just covers 
them at the point farthest from where the said 
cylinder fits to the packing-piece, and the ends 
of the drum are grooved to receive packing 
pieces dd, as shown in Fig. 4. 

G. H. G. Hare pistons, two in number, each 
composed of two principal pieces, G and H, as 
vill be presently more fully explained. 

  



FFFFare the arc-formedguide-plates, four 
in number, two fitted into each of the annular 
recessésil libetween the bosses bb and the inner 
periphery of the outer cylinder, and made of 
a thickness equal to the depth of the said re 
cesses, and each of the said plates, at one end 
of the cylinder, being rigidly connected with 
one of the said plates at the other end by the 
outer portion, G, of one of the two pistons, the 
said portions G G of the pistons being dove 
tailed into the said plates, as shown in Fig. 7. 
These portions G of the pistonshave theirouter 
faces fitted to threinner periphery of the outer 
cylinder, A, and furnished with packing-strips 
cc, ofsoft metal orother material, to makethem 
steam or water tight. The portions H. H of 
the two pistons are fitted to slide in radial 
grooves m m, provided for them in the drum 
D, and are of a width to fit between the bosses 
b b of the cylinder A, and consequently be 
tween the inner faces of the guide plates F F 
on each side, and have their side edges fitted 
with packing-stripse e-to keep them steam 
tight between said bosses and plates; and the 
said portions HHare each connected with the 
pair ofguide plates FF, to whichits respective 
portion G is connected by means of two piv 
ots, i i, formed upon its outer corners and fit 
ting to holes provided for them in the said 
guide-plates, and the outer edges of the said 
portions H. Hare rounded off concentrically 
to the said pivots, as shown in Fig. 1, to fitto 
concave recesses provided for them al along 
the inner sides of the portions G G and H. H. 
The drum Dis made in two pieces, which are 
bolted together by boltsh h, as shown in Fig. 
1, for convenience of facing the interiors of 
the grooves m, mi, which may be fitted with 
packing-strips to keep the sides of the parts 
H. H of the pistons tight within them as the 
latter slide in and out of the said grooyes in 
their revolution with the cylinder. 
The abovementioned sliding movement of 

the pistons, by Which they are kept in contact 
with the inner peripherical surface of the 
cylinder A, is produced by the revolution of 
the guide-plates F. Fin the annular recesses l 
l. These guide-plates, in theirrevolutionwith 
the drum D and pistons, are caused to revolve 
at a variable speed, owing to the eccentricity 
of the cylinder A. and drum D, and hence those 
at the Same end of the cylinder approach and 
recede from each other, and for this reason 
they cannot be of complete circular form to fil 
up the Whole circumferences of the recesses ll, 
but they are made as near semicircular as the 
above - mentioned approaching and receding 
movement Will permit, So that their ends may 
meet as they pass the middle of the packing. 
piece C, and thus leave no opening at anytime 
for the passage of steam between the cylinder 
heads B B and piston-drum D. Owing to the 
guide plates being always concentric with the 
cylinder A the Whole width of the outerfaces or edges of the parts G of the pistons will al 
ways bear against the peripherical surface of 
the cylinder, and present a true packed sur 
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face to the cylinderinevery position, notwith 
standing that the main portions G Gof the 
pistons are radial to the drum D, which is ec 
centric to the cylinder. 
The drum D must have its ends tightly 

closed; but to provide for the insertion and 
screwing up of the boltsh h one end of the said 
drum isfitted with movable panels gg, as shown 
in Fig. 4, and the said panels are fitted per 
fectly steam or water tight into their places. 

H. and Jare two pipes communicating with 
the cylinder on opposite sides of the packing 
piece C, either ofsuch pipes being the induc 
tion and the other the eduction pipe, accord 
ing to the direction in which the drum and 
pistons are desired to rotate. By making a 
proper system of connections between these 
pipes, and employing a suitable reversing 
valve, either pipe may at pleasure be made 
the induction-pipe and theother the eduction 
pipe. Attheinner orifices of these pipesthere 
are provided in the cylinder elongated narrow 
cavities or ports a a, commencing near the 
packing-piece C and extendingto such points 
atequal distances from the packing-pieces 
that their upper ends will just come within a 
line drawn diametrically through the axes of 
the drum. These elongated ports a a admit 
steam or water on both sides of the pistons, 
after they have passed the packing-piece or 
abutment C on the induction side thereof, 
until the faces which are in the front have en 
tirely passed the upper ends of the said ports, 
by which time the opposite piston has arrived 
at the commencement of the opposite or educ 
tion port, after which the induction takes 
place on the back side only. 

It will thus be seen that each piston is only 
operative during that half of its revolution 
in which it presents the greatest surface be-\ 

Y. tween the drum and cylinder, and that eachis 
prevented interfering with the one which pre 
cedes itin its revolution, while the latter pre 
sents a larger area ofisurface between the drum 
and cylinder. The elongated ports a a also 
provide for the eduction of the steam, Water, 
orother fluid from before the pistons till they / 
arrive at the packing-piece C. , -1 
The construction of the packing-piece C, by 

which the pistons are prevented injuring or 
being injured by the said piece in striking it 
during their revolution, is ilustrated in Figs. 
1, 3, and 6. The said packing-piece is made 
with a flange, nº n, for the reception of the set 
screws pºp, by which it is adjusted in proper 
contact with the drum D. Its main body tt 
is made with a series of Square projections, q q, 
on each side ofit, which are fitted accurately 
to corresponding recesses formed in the sides 
of the opening thatis provided in the cylinder 
for its reception. The inner or upper face of 
the said piece, which projectsslightly into the 
cylinder, is made of a concave form, to fit the 
drum D, but the corresponding faces of the 
projections q q are beveled, the bevel termi 
nating outside of the mainbodytt of the piece, 
as shown at 10.10 in Figs. 1 and 3, So that it 
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