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Zo all whom it may concermn:

Be it known that I, SAMUEL GLENVILLE
BROSIUS, a citizen of the United States, re-
siding at Savannah, in the county of Chatham
and State of Georgia, have invented certain
new and useful Improvements in Rotary En-
gines; and I do declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to malke and use
the same, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon, which form a part of
this specification.

This invention relates to improvements in
rotary engines shown in my applications Se-
rial Nos. 386,871 and 386,872, filed March 28,
1891; but it is also equally well adapted to
any class of rotary engines having oscillat-
ing or reciprocating pistons.

Thisinvention consistsin certainbroad and
novel features hereinafter described.

The lever which operates the pistons of the
rotary engines through their shafts is reduced
g0 as to form a piston-rod, which is provided
with a piston-head working in a steam-cylin-
der, to which steam is admitted alternately
to opposite sides of the piston-head to oper-
atesaid lever. Saidleverisextended through
the cylinder and past the center of the driv-
ing-shaft, and is provided with a counter-
balance to overcome centrifugal force. The
other end is provided with journals and cam-
blocks, whieh operate in a cam. The oscilla-
tions of the pistons of the rotary engine are
controlled by thepiston-head onsaid leverin
conjunction with a cam. Said cam positively
operates the said piston; but the steam-cylin-
der by the action of its piston eliminates or
reduces the jar with its consequent wear and
friction by anticipating the action of the

.cam. 'The steam is admitted by a valve con-

trolled by a compound lever, which is gov-
erned by a cam. Said cam may be identical
with the cam controlling the piston-lever.
The cylinder in which the piston-head of the
piston-lever operates is attached to the rotat-
ing eylinder, and consequently rotates withit.

The invention has for its objects to over-
come the jar incident to the use of cams in
operating the pistonsin a rotary engine in

passing the abutments; to oscillate or control

the pistons in a rotary engine in passing the
abutments; to oscillate or control the pistons
in a rotary engine in passing the abutments
by means of a steam-cylinder; to oscillate or
controlthe pistonina rotary engine in passing
the abutments by means of a steam-cylinder
acting in conjunction with a cam which gov-
erns the osecillations of the piston; to admit
and cut off steam to the steam-cylinder, so as
to operate the pistons in passing the abut-
ment; to admit and cut off steam to the
steam-cylinder by acompound lever operated
by a cam; to overcome the centrifugal force
of the compound lever by means of a spring
or counterbalance. These and other objects
are accomplished Dy the mechanism herein-
after described, and shown in the drawings.

Like letters of reference refer to like parts
in all the drawings.

Figure 1 is-a cross-section on line «’ o’ of
Fig. 2 and shows the abutment, oscillating
piston, steam-cylinder, lever, cam, and a por-
tion of the rotating cylinderin their relations
toeachother. Fig.2isacross-section through
the steam-cylinder on line x « of Fig. 1, show-
ing the same parts as in Tig. 1 and the steam-
chest with valve and its compound lever.

Referring to the figures in the drawings,
the rotating cylinder C is mounted on the
shaftN,and is provided with a piston A, which
is journaled Dby its shaft ¢ in the piston-heads
¢, to which is securely attached a steam-cyl-
inder B, which is provided with the piston D?
on the piston-rod D, which passes through
said cylinder. Said piston-rod is enlarged to
form the link , which receives the link-block
d’. 8aid link-block is provided with a jour-
nal-box to receive the crank-shaft ¢® of shaft
a of the piston A. Thesaid link is connected
to the cam-block by journal D® and the cam-
block rod DS Said cam-block travels in the
cam F and is controlled by it. The opposite
end of said piston-rod D extends past the cen-
ter of therotating eylinder C, and is provided
with the counter-balance D’ and is connected
tosaid rod by the bars D’, which are construct-
ed with the guideways D! bearing against
shaft N. The steam is admitted through
pipe 8’ to the steam-chest V’, and thence into
the steam-cylinder through the steam-ports
S, and exhausted through the exhaust-port T.
The steam inlet and exhaust is controlled by

55

6o

6

7o

75

So

Qo

95

100



2

IO

15

20

25

30

35

40

45

go

55

the valve V through the valve-rod R, which
is operated by the compound lever H® HF,
which is pivoted at A7and HS, being connected
to the valve-rod R at 7°. The levers H5, HF,
and H® are connected by the journal-pin 22
The opposite end of H® is connected to the
cam-block Q by the journal 2* and works in
the guide X5 which is securely attached to
the rotating cylinder C. B8 is also provided
with the flange L¢. The spring L% is placed
Dbetween flange IS and the guide K5 Said
spring should be of such tension as to just
overcome the centrifugal force of the com-
pound levers H’ HS and IS

As shown in the drawings, the rotating cyl-
inder revolves, as indicated by the arrow.
The cam-block @, which operates the cut-off,
Jeads the lever D by a distance hereinafter
described in the operation. To reverse the
engine, connection should be made with the
cam-block @Q'.

The line z’ &’ and «? «* respectively rep-
resent the center line of the lever D and the
rotating eylinder. -

The operation._is as follows: The steam is
admitted into the steam-cylinder B, so as to
operate lever D, which oscillates and controls
piston A by its érank o? through its shaft «,
so that the said piston may pass the abut-
ment. 'This it must necessarily do during a
portion of the revolution of the rotating eyl-
inder. During theremaining portion, piston A
is stationary with regard to and propels the
rotating eylinder C, as set forth in the appli-
cations above referred to. The counter-bal-
ance D7 counteracts the centrifugal force of
lever and its moving parts. Said counter-
balance may be dispensed with and steam ad-
mitted on one side of the piston to act against
the centrifugal force. The motion of thele-
ver around thé axis of the rotating cylinder
gonerates said centrifugalforee which is used
to throw the lever out, thereby confining the
use of steam to one side of the piston-head.
The admission and exhaust of steam intothe
steam-cylinder is controlled by the valve V,
governed by thecompound levers H5 HS and
H8, which is controlled in its movement by
the eam-block Q’, traveling in cam F, said
cam-block Q being placed sufficiently far in
advance of cam-block f of the lever D so as
to admit steam to the piston-head D? which
operates lever D at and during the period of
a throw, when it is oscillating the piston A
to pass the abutment I. The cam F, withifs
cam-block 7,the rod D? and its journal D®are
not necessary to the operation of the lever D,

- and--if found advisable may be dispensed
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with, In which case the oscillations of pis-
ton A will be controlled entirely by piston-
head D% A cam or some mechanical equiva-
lent controlling the inlet and exhaust to the
steam-cylinder B, the counter-balance D5 and
the guide D* may also be dispensed with with-
out affecting the operation of the steam-cyl-
inder.

453,614

I do not confine myself to this construction, .

as one or more pistons may be controlled by
one steam -eylinder and its accompanying
parts, and, furthermore, I do not limit my-
self to the arrangement shown, as changes
may be substituted without departing from
the spirit of my invention.

Having thus ascertained the nature and
set forth the construction of my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a rotary engine, a rotating steam-cyl-
inder.and pistons provided with eranks and
controlled by a steam-cylinder, for the pur-
pose set forth. : )

2. In a rotary engine, a rotating steam-cyl-
inder and oscillating pistons provided with
cranks and controlled by a steam-cylinder,
for the purpose set forth.

3. In arotary engine, a rotating steam-cyl-~ -

inder,oscillating pistons,asteam-cylinder,and
lever forming the piston-rod and the piston-
head of the steam-cylinder, said lever being
provided with the link for operating the os-
cillating pistons, for the purpose set forth.

4. T a rotary engine, a rotating steam-cyl-
inder, pistons, a steam-cylinder, and a lever
forming the piston-rod of the steam-cylinder
piston-head, said lever being provided with-a
link-block foroperating the pistons, substan-
tially as and for the purpose set forth. )

5. In a rotary engine, a rotating steam-cyl-
inder, pistons, a steam-cylinder, a cam, a
lever provided with a link and forming the
piston-rod of the steam-cylinder piston-head,
and a cam operating said lever, for the pur-
pose set forth. ’

6. In a rotary engine, a rotating eylindey,
pistons, a steam-cylinder, a cam, a cam-block,
and a lever forming the piston-rod of the
steam-cylinder piston-head, said lever being
provided with a link and a link-block in which
the crank of said piston is journaled and con-
trolled by the saild eam, for the purpose set
forth. o ’

7. In a rotary engine, a rotating cylinder,
pistons,asteam-cylinder; and a lever forming
the piston-rod of the steam-cylinder piston-
head, said rod provided withalink at one end
and at the other with a counter-balance, for
the purpose set forth. .

8. In a rotary engine, a rotating cylinder,
pistons, a steam-cylinder provided with two
cylinder-heads, and a lever forming the pis-
ton-rod of the steam-cylinder piston-head, said
vod provided with a link atoneend and at the

other with a counter-balance and passing -
through both heads-of the said steam-cylin- -

der, for the purpose set forth.
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9. In a rotary engine, a rotating cylinder, -

pistons, a steam-cylinder, and a lever forming
the piston-rod of the steam-cylinder piston-
head, said rod being provided with guides, for
the purpose set forth. . :

10. In a rotary engine, a rotating cylinder,
pistons, a steam-cylinder, and a lever forming
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the piston-rod of the steam-cylinder piston-
head, said rod provided with a link ati one end
and at the otherwith guides around the driv-
ing-shaft, for the purpose set forth. :

11, In a rotary engine, a rotating cylinder,
pistons, a cam, and a steam-cylinder having
steam inlet and exhaust ports controlled by
levers and operated by a cam, for the purpose
set forth. .

12. In a rotary eugine, a rotating cylinder,
pistons, a cam, a steam-cylinder having steam
inlet and exhaust ports controlled by levers,
and a cam and a spring to overcome the cen-
trifugal force of said levers, for the purpose
set forth. :

13. In a rotary engine, a rotating cylinder,
to which is securely attached a guide, pistons,
a cam,and a steam-cylinder having steam in-
let and exhaust ports controlled by levers and
a cam, said lever passing through said guides,
for the purpose set forth.

14. In a rotary engine, pistons, a cam, a
steam-cylinderhaving inletand exhaust ports
controlled by levers and a cam, and a rotat-
ing eylinder, to which is securely attached the
guide K5, through which the lever H? passes,
H® being provided with the flanges L, be-
tween which and guide K¥is placed the spring
L5 to overcome the centrifugal force of said
lever, for the purpose set forth.

15. In a rotary engine, a rotating steam-cyl-
inder and oscillating pistons provided with
cranks, oscillating substantially about the cen-
tral axis controlled by a steam-cylinder, for
the purposes set forth.

In testimony whereof I affix mysignaturein
presence of two witnesses.

SAMUEL GLENVILLE BROSIUS.

Witnesses:
J. HENRY K AISER,
JosEPH C. STACK.
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