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UNITED STATES

PATENT OFFICE.

JOHN B. ROOT, OF BATTLE CREEK, MICHIGAN.

IMPROVED ROTARY ENGINE.

Specification forming part of Letters Patent No. 34,876, dated February 11, 1862.

To all whom it may concern:

Be it known that I, JorN B. RooT, of Bat-
tle Creek, in the county of Calhoun and State
of Michigan, have invented certain new and
useful Improvements in Rotar y Engines; and

- Ido hereby declare that the following is a full,

clear, and exact description of the same, refer-
ence being had tothe accompanying drawings,
forming palt of this specification, in Whlfjh-——

I‘wme 1 1s a vertical section in a plane par-

allel with the plane of revolution, of an en-.

gine with myimprovements. Fig. 9 1S an axial
section of the same. IFig. 3 exhibits a Tace
view of one of the pistons and section of its
eccentric bands.

Similar letters of reference indicate corre-
sponding parts in the several figures.

This invention relates to that deseuptlon
of rotary engine whose inner rotating drum,
to which the pistons are attached, is ar ranﬂ*bd
eccentrically within the statlonary eylmder

It consists in certain improved means of

keeping the pistons out in contact with the

inner periphery of the cylinder and radial to
the center thereof in theirrevolution with the
eccentric drum.

It also consistsin an improved construction
of and mode of applying and securing the cyl-
inder-heads to the eylinder, whereby the pis-
tons are prevented from binding in case of
unequal expansion of the cylinder.

It also consists in a certain arrangement of
avalve and stop,in combination with a steam-

jacket round the cylinder to provide for the

- warming up and expansion of the cylinder

before starting the engine, as well as for kecp-
1ng the cylinder warm during the operation
of the cylinder; and it further consists in a
certain arrangement of exhaust-valves used
in connection with such jacket to provide for
the reversal of the engine.

T'0 enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation.

A 1s the cylinder bored truly and fitted at
each end with a movable head B.

C is the rotating drum to which the pistons
are attached, said drum being of c¢ylindrical
form and being secured firmly to the main
shait D, which is arranged to work in bear-
ings 1n the cylinder-heads, the position of
such bearings being so much eccentric to the

~wear of the hubs ¢ ¢ or rings « «.

| eylinder A that the drum C may work in con-

tact with a packing-piece or stationary abut-
ment H, which is fitted to a cavity formed for
its reception in the inner periphery of the
main cylinder.

F F’ are the pistons fitted to the drum C
with cylindrical segment-pieces d d, as de-
scribed in my last Lebtels Patent, and l]cLVlHD'
each firmly secured to 1t two rings a q,
with eylindrical linings b 0, which are fitted
to two eylindrical hubs C C, projeeting‘ inward
from the cylinder-heads, one lining b serving
for both or all the rings fitted to one hub.
The hubs ¢ ¢ are eccentric to the shaft D and
drum C, but concentric with the inner pe-
riphery of the cylinder, and consequently
keep the pistons radial to the center of the
cylinderand in contact with its inner periph-
ery. Theecylindrical linings b 6 can be taken
out, and replaced by new ones whenever
1t becomes necessary by their wear or the
The said
linings are .of great importance apart from
thelr taking the wear, as by placing them 1n
the rings before inserting the piston-drum in
the cylinder the rings belonging to either
hub are all kept opposite each other and en-
abled to be all put on or to receive their re-
spective hubs without difficulty, whereas with-

out them 1t would be very difficult to get the

rings all on the hubs. The pistons K F/ and
their rings ¢ ¢ may be of cast-iron and the
linings b b of brass or composition metal. The
hubs ¢ ¢ may be cast on the cylinder-heads,
which will be of cast-iron. The piston-drum
C is hollowed out on each side, as shown at
e ein Figs. 1 and 2, for the reception of the
hubs ¢ ¢ and rings « «. The hubs ¢ ¢ and
rings ¢ ¢ constitiite a most effective means
of keeping the pistons radial to and in con-
tact with the inner periphery of the cylinder
A, as besides having the greatest degree of
stability and durability they provide for a
very easy movement. The number of pistons
that may be employed 18 not limited to two,
but three, four, or more may be used.

The two cylinder-heads B B, 1nstead of be-
ing rigidly secured to the cylinder in the man-
ner common to rotary engines, have their pe-
ripheries turned to fit the Interiorof the cvlin-
der A and are grooved and fitted with pack-
ing to keep them steam-tight therein, and they
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have deep rabbets 2 f ¢ in the outersides to
enable them to be secured in their places by
means of two rings G G, (see Fig. 2), which
are bolted one to each end of the cylinder, the
said rings having rabbets gj g turned in
their outer sides to correspond with the re-
bates f2 1 and form continuations of the
bore of the cylinder for the reception of por-
tions of the packed peripheries of the cylin-
der-heads, and the openings & i of the said
rings being large enough tfor the reception of
the eylindrical portions 72 7 of the rebates in
the heads. One of the rings G G may be se-
cured to the cylinder and the corresponding
head put in from the inside of the cylinder
before the piston-drum is put in; but the
other one cannot be put in until aftel the pis-
ton-drum, and its ring G eannot be put on the
cylinder (i1l after it has been placed therein.
As a substitute for one of the rings, aninner
flange may be provided around the interior of
one end of the cylinder, such flange corre-
sponding with the part s & of the ring. The
pressure of the steam within' the cylinder
tends to force the heads outward, and this
pressure 1S to be met and the wear compen-
sated for by set-serews screwed through the
portion 7 h, orby steam admitted between the
rabbets f72 and g 2. 'This mode of fitting the
cylinder-heads allows them to adapt or ac-
commodate themselves to any unequal ex-
pansion of the cylinderand keep the shaft in
the center thereof.

I I’ is the steam-jacket, which nemly Sur-
rounds the cylinder, terminating near oppo-
site sides of the abutment K and being di-
vided by a transverse partition k£ opposite the
abutment. The cylinder-ports [ I/, arranged
on opposite sides of the abutment, communi-
cate directly with the c¢ylinder and also with

the jacket, as shown in Fig. 1, and the said

ports are to be covered by asteam-chest fitted
with avalve similar to what has been used in
many rotary engines for the purpose of caus-
ing the induection into either one and educ-
tion from the other port, according to the de-
sired direction of the rotation of the shaft.
The two portions I and H’ on opposite sides
of the partltlon k are connected by two small
passages m m’” with the seat of a cock or valve
I, by which communication between them may
be opened and closed, and from the said por-
iions of the jacket there are two ports n n’
leading directly into the cylinder, such pas-
sages bemﬂ‘ at such equal distances from the
palutwu % that when one piston is passing
one port another piston 1is passing the other
port and these ports are fitted with valves p
»’, which can be opened or closed from out-
side the cylinder and jacket by screws or
other convenient means. In the operation of

the engine the valve p or p’ on the opposite
side of the cylinder to that on which steam

| enters 1s always open, the object of such

valves being to permit the steam to be ex-
hausted in such manner as to permit its be-
1ing used to a certaln extent expansively and
to prevent any back-pressure on the pistons.
KFig. 1 shows the induection taking place
through the port I’ and the eduction through
the port n of the valve p. The valve p’ is

closed to permit the expansive force of the

steam left within the cylinder between a pis-
ton that has passed the port !’ and another
which has not yet arrived at n to act upon
the latter piston. When it 1s not desired to
use the steam expansively, both valves p and
" may be open.

The valveIisalways closed while the engine
is in operation, and the portion of the Jac]{et
onthe inductionsideof thepartition kisalways

filled with live steam and the portion on the

opposite side with the exhausting steam, and
hence the cylinder is kept warm. To provide
forthe warmingof the cylinder before starting
the engine, and thereby causing it to expand
before the working parts and so preventing
the binding of the latter, the valve I 1is
brought to a position to admitsteam through
the passages m m’, and so make communica-
tion between the two compartments H I1" of
the steam-jacket, and on either port lor{" be-
ing opened to the steam - chest the whole
jacket is iilled with live steam. When the
cylinder has been warmed in this way, the en-
gine 18 started by merely closing the valve 1.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of the rings a &, at-
tached to the pistons, and the hubs C C, pro-
jecting inward from the cylinder-heads in
positions eccentric to the shaft and piston-
drum, but concentriec with the ¢ylinder, sub-
stanhally as herein specified. .

2. Thecylinder-heads I3 B, constructed with
rabbets and fitted to the cylinder and fo

‘rabbets in rings & G, or flanges secured to or

formed on or in the cylinder, substantially

‘as and for the purpose herein described.

3. The steam -jacket H I’ with its two

j(301’11p.‘a,l*‘mle]:ltﬁ communicating with the cyl-

inder-ports [ I/, its partition k, passages m m/,
and valve I, all constructed and arranged and
operating substantially as herein set forth.

4. The two ports n n” and valves p p’, com-
bined with the cylinder and steam-jacket H
H’, substantially as and for the purpose
herein described.

5. The linings b b, applied in combination
with the ringsa a of the pistons and the hubs

c¢ccof theecy. 1111(:161 heads, substantially as and

for the purpose herein specified.
JOHN B. ROOT.
Witnesses:
Louis A. TUCKER,
M. M. LIVINGSTON.
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