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SAMUEL GLENVILLE BROSIUS, OFF SAVANNAH, GEORGIA.

ROTARY ENGINE.

—

SPECIFICATION forming part of Letters Patent No. 458,613, dated June 9, 1891,
Application filed March 28, 1891, Serial No, 386,872, (Nomodel.

To all whom it mvay concer:
Be it known that I, SAMUEL GLENVILLE
Brosius, of Savannah, in the county of Chat-
ham and State of Georgia, have invented a
¢ new and useful Improvement in Rotary Kn-

oines, of which the following, taken in con-

nection with the accompanying drawings, 1s

a, specification. |

The invention has the following objects:
first, to produce a rotary engine of the least
possible frietion; second, to produce a rotary
engine having a steam-tight packing; third,
to construct an engine in such a manner that
no part shall bind or ecramp, and so that the
pistons will be at rest with regard to the ro-
tating cylinder when under pressure, and to
admit steam, so as to avoid binding the cyl-
inder or pistons in any position and to avoid
all centrifugal and centripetal friction and
any packing causing undue friction; fourth,
to admit steam simultaneously to the ¢ylinder
or cylinders, so as to avoid all binding or
cramping; fifth, to oscillate or rotate the pis-
tons when the same are not under steam-
pressure, thus avoiding friction which would
bhe otherwise encountered; sixth, to construct
the cam or cams which oscillate or rotate the
pistons with the least possible throw,so as to
avoid jar, and alz0 to construct said cam or
cams with periods of restand periods of throw;
(Auring the periods of throw the pistons are
halanced and oscillate orrotate, traveiing with
the rotating eylinder,and during the periods of
rest they propel and revolve the rotating cyl-
inder;) seventh,toconstruct the engine in such
o manner that the pistons after passing the
abutments oscillate, thereby closing the cyl-
inders and acting as piston-abutments, and
being at rest with said cylinders during the
period they are traveling and rotating with
said cylinders around the axes of said cylin-
ders to the point of the exhaust, where oseil-
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lations of said pistons again occur- to pass |

said abutments, the said oscillations taking
place during the. time they are not under
steam-pressure or after exhaust or when the
steam is on both sides of the piston, so that
the pistons will be balanced; (while it has
heen stated that the oscillations are not under
pressure, yet they may be, if found advisable;)
eighth, to journal the pistons $o that the pe-

riods of osecillation and periods of rest may | line A® A® of Ifig.

—

—_——— i . s ms

be controlled by a cam or some mechanical
equivalent; ninth, to construet and connect
the pistons so that they will be balanced
against centrifugal force under oscillation;
tenth, to construct the pistons with wings,
which will balance each other against cen-
trifugal force; eleventh, to propel the shaft by
pressure on the piston,said power being com-
municated directly through the cylinder to

the shaft, to which it is securely attached;

twelfth, to obtain an abutment with curves
so construeted to avoid the edges of the os-
cillating piston and reduce the waste-steam
area to a minimum; thirteenth, to oscillate
the pistons by levers operated by cams; four-
teenth, to completely balance the end press-
ure on the pistons by placing two pistons on
one shaft; fifteenth, to balance the levers
which control the oscillations of the pistons
against centrifugal force; sixteenth, to con-
nect the eylinders so that steam admitted into
one may readily pass through to the other;
seventeenth, to connect the cylinders so that
the steam admitted into one passes to the
othier by suitable passages, thus avoiding fric-
tion from end pressure; eighteenth, to obtain
a simple and effective packing between the
rotating eylinder and stationary disk; nine-
teenth, to obtain a perfectly-balanced engine
in all its parts, which will not be jJammed or
cramped by steam-pressure, centrifugal or
centripetal force, centrifugal packing, and do
away with packing around the hub and all
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sliding friction, or any friction caused by any

other than ordinary packing, and to obtain a
practical and simple construction. "I'hese and
other objects are accomplished by the engine
hereinafter described.

My invention consists of certain broad and

novel features of construction hereinafter de-
seribed, and particularly pointed out in the
claims.

In the accompanying drawings, which illus-
trate my invention, Figure 1 18 an end eleva-
tion of the engine, showing the location of
steam and exhaust chests. The cylinders,

pistons, and abutments are shown in broken
Fig. 2 is a cross-section of the engine

lines.
on line A® A® of Tig. 1. TIig. 3 is a cross-sec-
tion of the engine on line A* A*of Ifig. 2.
Fig. 4 is a cross-section of the engine on the
2, Tige. 5 18 an elevation
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- tion, part in cross- sectmn of the cam.

IO

20

‘pistons. 1s an end view .. __
a cross-section being taken on line A7 A” of

line B! B* of Fig. 19.

of the piStﬂnS; - Tig. 6 is an end view of the
TFig. 7 18 an end view of the pistons,

Fig. 5. Figs. 8 and 9 are respectively end
and side elevations of the cam-blocks. Figs.
10 and 11 are respectively end and side ele-
vations of the lever. Fig. 12 is a side eleva-
- FKig.
13 is a cross-section of the cam on the line Aﬁ
AS of Fig. 12. Tig. 14 is an end view of the
journal- bnx_ Fig.'15' is a side elevation, part
in cross-section, on the line A® A% of Fig. 14.

Figs, 16, 17, and 18 are respectively the plan,

side, and end elevations of the packing-strips
in the piston-seats. Kig. 19 is an end eleva-
tion, part in cross-section on the line B° B°
of Flig. 20. TFig. 20 is a cross-section on the
Kig. 21 18 a cross-sec-
tion on the line B“ B? of I‘1g 22, showing the
abutment in position on the llead I‘lﬂ* 22

18 an end elevation of the head, showmﬂ the

location of the abutment ﬂnd the steam and

exhaust ports.

Like letters of ufelence 1efel to hke pmts

throughout the several views of the drawings. |

”Within an outer casing (x, to which are at-

- tached the heads H H’, secured to a base-

-plate W, there are arranged rotating cylin-
~ders C, with their pistons A A’ B B’.

30

pistons by their crank-shafts are controlled
by the cam or cams.

_ taehed to the outer casing G.

The cylinders C are attaehed to the shaft

a N and drive it, and are constructed so as to

35
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have annular C&Vltlea (%, which are formed

C¢, with their fl anges /i, which complete the
elrcles of the llllﬂ'SC 08 allowing complete

ring-packing to be used betweeu th(; packing-

plate H* of the casing-heads H T’ and said
rings C7 C% as shown in Figs. 2, 3, 19, and 20.
The shaft N is mounted in 30111 nal boxes I,
which may be attached to casing-heads 11 and
H’. The said piston-seats C¢ contam packing-

strips P, which have projections p° in their

. backs, fmmmn* the recess p to receive and

hold in posatmn thesprings p*. Thepacking-

strips also have the oblong hGIe 7°lengthwise,
“through which the pins p°* pass.

Said pins
extend through the holes and engage the cyl-
inder in such a manner as to hold said pack-

- ing in place when the wings A® are not in

55
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contact with them, as shown in Kigs. 83 and
16 to 20, inclusive. Said packing-strips are
also beveled on the contact side, so as to al-
Jow the edges of the plston-wmﬂs A* to push
said paekmmstrlps back in place should they
protrude too far. The cylinders are con-
nected by the steamways Y’, having the chan-
nel Y, which is the passage between the cavi-
ties C* in the cylinders C, through which the
steam freely passes from one cylinder to the
other, which thus equalizes the pressure in
both cavities simultaneously and admits of
the nse of one steam-port and one exhaust-
port for each cylinder. The pressure on the

outer ring C7is neutralized by the pressure | ing-strips P’ in abutment I Figs

Said

- Said cams may be at-

[

by rings C7 C® and disk C‘} and piston-seats |

casing-heads I H’.

plate H*

153,613

on the inner ring C5% and the end pressure on

the two disks C* Countemct each otherin like
manner, as also does the pressure on the 70
disks L of the pistons A A’ on the opposite

end of the piston-shaft a, thereby perfectly

‘balancing the eylinder and all parts nnde*

pressure dllllﬂﬂ" its revolutions.

The eylmders C are provided with the pis- 75 |
ton-seat heads ¢, which are placed centrally

with the piston- seat CS and contain the jour-

nal-boxes ¢?, in which the journals of the pis-
ton-shaft a osclllate
| integral with said cylmder but it will facili- 8o

These heads may be

tate constl uction and repairs to make them

separate and securely attached thereto.

The pistons A and-A” are constructed with
‘wings A%and disk L. One piston is attached
to each end of the crank-shaft a, which has 8s
the crank a-. |
other against centllfuo‘&l force and are cut to
» the curves L* 13 reepeetnelv which corre-
-.Spond to the curves of the outer and inner
periphery of .the rings C* (8, 1espect1vely, of 9o -

The wings A® balance each

cyhndu C, as Shown in I“ws , 9, 6,and 7.

- The pl‘StOIlS are pr0v1ded w1th packmn'-
| rings P* in disks L and the packing-strips P*

in the ends of the wings A* Said packing

rings and strips 1espeet1vely pack the disk ¢s .
L in the piston-seat C% and the ends of the

wings A® against the pad{mﬂ*-plate H* of the

casing- heads H IU. -
The pistons B B’ are ide ntical in construe-

_ "Piston- 100
shaft 6, with its erank-shaft 6% is also iden-

tion and operation to pistons A A’

tical with piston-shatt ¢ and its crank a
The casing-heads II I’ are provided with

abutments I which protrude 1nt0mthe cavitiese. .
C4, and are packed against the rings C" C®and 105

the disks C° of cylinders C and against the

inner faces of wings A® of the pistons when

passingsaid abutmentsT. Saidwi ingscomplete

the inner and outer periphery, 1espeetlvely,
of the rings C* C°.

a minimum.

"As shown in Flgs. 2, 14, and 15, the journal-
box K has its flange IC? located so that the

journal-box extends on each side of it to en- 115

able the engine to be shortened by such a dis-
tance as the journal-boxes extend within the

As a given length of
journal 1s required for a given-sized Shaft it

will be 1ead11y seen how thlq onerates in malz- 120
ing the engine more compact.

Thesaid heads
M H’ are also provided with the packing-
plates H*.
plates may be made to the curve formed by
the tractrix, known as the “ Shield’s
friction curve,” or any other suitable curve,
to avold unequ&l wear between them and the
packing-strips P* in the wings A? of the pis

tons. Said wear 1S caused by the difference

in circumferential travel of the inner and 130

outer ends of said packing-strips on packing-
1The same curve may be applied to
the disks C’ of cylinder C, whele the pack-

. 21 and 22,

The abutmentIis socon- 110
str acted as to 1eduee the waste-steam area fo

The faces of the said p&CklIlﬂ- |

::Llltl- 125
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are in contact with the said disks for thesame
reasons as above described. Said heads I I1”
are provided with the steam and exhaust
ports S and L.

- Referring to Figs. 4, 12, and 13, the cam 18
shown as constructed with the outer flange ¥
and the inner flange K’ forming between
them the cavities I3 in which the cam-block
This cam-block has the journal-
box 73, which receives the journals D° of the
lever D, which has the journal-box % which
receives the crank ¢® and the piston-shaft «.

It is evident that asthe pistons rotate with

the cylinders they must necessarily, by means
of the crank-shaft ¢ and lever D, as described,
carry the cam-blocks /. ‘Astheseblocks travel
in said cavities F?, it will be seen that the dis-
tance of the cam-blocks f from the center of
said rotating eylinder C must be changed,
said eams having periods of rest «* &? and &°
" and periods of throw a* x* and a' %, as
shown in Fig.12. Thecam I I’ isconstructed
so as to have the least possible throw suffi-
cient to oscillate the pistons. This 18 accorm-
plished by placing the said cam outside of
the circle described by the piston-shaft a, so
as to obtain a throw comparatively small 1n
proportion to the diameter of the cam, so as
to avoid or modify jar. During the periods
of throw «** and z* ' the pistons are bal-
anced, as previously described, and oscillate
or rotate so as to pass the abutment I and
travel with the rotating cylinders. During
the period of rest #® #* said pistons pass the

abutments I, and during the period of rest «°

25 they propel and rotate the rotating cylin-
Said eylinders C are securely at-
tached toshaftN. Shaft Nisthereforedriven
by the pistons through the agency of the ro-
tating cylinders. The oscillations or rofa-
tions of the pistonsarecontrolled by said cams
through the agency of the lever D and cam-
blocks 7. Said cam may be attached to the
base-plate W or to the outer casing G, as
shown in Tigs. 2 and 4. The center lines 'Y
Y and X X, respectively, of the abutments 1
and of the cam I F’should not coincide. The
angle of difference between said center lines
is such as to allow for the distance of lead or
follow of the crank «° past the center of the
piston-shaft a,so as tohave the center of rest
23 43 in sald cam coincident with the center
of the abutments 1.

Referring to Figs. 4 and § to 11, inclusive, it
will be seen that the lever D is constructed
with the journals D? which have a bearing
in the journal-boxes f°of the cam-blocks f
and the journal-boxes «? which receive the
crank ¢® of the piston-shaft a.
D* work over the shaft N and hold the lever
in proper position with respect to the crank
a? of the piston-shaft ¢ and the cam-blocks f.
The counter-balances D’ on the lever D are
placed so as to counterbalance the centritugal
force of the end which is provided with the
journals D?and journal-box d? - Sald lever 1s

provided with gib-blocks ¢ and *-to facili- i

The guides.

| tate placing in position, as shown in Tigs. 2,

4, 10, and 11. The lever D’ is identical in
coustruection and operation with the lever D.
The operation is as follows: Referring to

3

7C

Fig. 8, it will be seen that piston A, having .

oscillated from its position around the abut-

‘ment I into the position as shown at A, the

piston B will have taken the position of BY.
The steam enters at port S and propels pis-
ton Ain thedirection indicated by the arrow.
The steam which has just propelled piston BB
escapes at exhaust-port T. Piston I then os-
cillates and takes the position formerly occu-
pied by piston A in passing the abutment 1.

The piston A in turn takes the position for- -

merly occupied by piston 3. Continuing the
revolution, piston B, after passing the abut-
ment I, again oscillates, taking the position
as shown at A%, and is acted on by steam from

75

30

port 8. It is evident that the piston A has -

taken the position as shown at 13" and the
steam which has just propelled it is ready to
exhaust at port T'. Piston A then oscillates
to take its original position. Piston I also
takes its original position, as shown.
constitutes a full stroke. T'he steam passes
freely fromone cylinderinto the other through

the passages Y, thus admitting steam simul-

taneously on the pistons A A" and on B and
B/, respectively. '
essarily operate in the same manner., The
steam and exhaust ports S° TS respectively,
may be provided in the casing-heads II H’,
as shown in Kig. 3, so as to make the engine

9o

This -

95

The pistons A’ and B’ nee- "

I0C

reversible, the steam and exhaust ports Sand

T being closed. A suitable cut-off of the
usual kind may be used at the steam or
exhaust ports, or both. The steam-chests §’
and the exhausts TV mayv be located on heads

105

H ', asshown in Ifig. 1. Thecut-offs in the .

steam-chests S and S may be operated through
the levers U’ U? attached to rocker-shaft U,
which is mounted in journal-boxes V. Said
levers U’ U? may be operated by the eccen-

I10

tric and eccentric-rod R and R/, respectively.

Where a non-reversible engine 1s desired, one

steam-chest and one exhauast-port are suffi--

cient, the steam passing from one cylinder to
the other through passages Y in Y.

115

While four pistons and two abutmentshave ™

been shown, I do not limit myself to this num-
ber, as any number may be used, with all
their corresponding parts; and, further, I do
not confine myself to the exact construction

I20

shown, as the same may be varied without de-

parting from the spirit of my invention.
ITaving thus ascertained and set forth the
construction of my invention, what I claim

as new, and desireto secure by Letters Patent,

18—

1. A rotary engine having oscillating pis-

tons connected in pairs by a shaft, and eylin-
ders connected by passages for the simulta-

‘neous introduction of pressure into the eylin-
ders, whereby the end pressure resulting in.

friction is avoided, substantially as set forth.
2. A rotary engine having oscillating pis-

125

30




IO

20

30
- 35

40

‘J

tons connected in pairs by a shaft, and rotat-
ing cylinders connected by passages for the
simultaneous, introduction of pressure into
the cylinders, whereby the end pressure re-
sulting in friction 1s avoided, substautmllg as
set forth

3. A rotary engine hmmw oscillating pis-
tons connected m pairs by a shaft, and Totat-
ing cylinders connected on the1r adjacent
sufies by passages for the simultaneous admis-
sion of steam to balance against the end press-
ure, sald cylinders being closed on the outer

sides by St&tIOH&I‘V headq snbs‘rantm,lly as set.
forth.,

4. A rotary engine having osmllatmg pis-
tons connected in pairs by a shaft, and rotat-

ing cylinders formed by inner and outer rings.

and adjacent disks, said cylinders being con-
nected by steam-passages through said disks
and the open ends abutting against and be-

ing packed on stationary heads subsmntmlly

as set forth. -
5. A rotary engine having oselllatmﬂ* pis-

tons connected in palirs by a bhaft, and rot&b
ing eylinders formed by inner and outer rings

and adjacent disks, said cylinders being con-
nected by s_tealn-pnss;mwes through said disks
and the open ends abutting against and be-
ing packed on stationary heads, said eylin-
ders being firmly attached to a drwnw—shctft
substantmlly as set forth.

6. A rotary engine having oscillating pis-
tons connected in pairs by a shaft and rotat-
ing eylinders formed byinner and oute1 rings
and adjacent disks, said cylinders being con-

- nected by steam-passages through said disks

and the open ends abutting aﬂ*a,mst and Dbe-
ing packed on stationary headq said cylin-
ders being firmly attached to a urwuzlmbh&ft
and mounted in journal-boxes attached to
said stationary heads, qubstantmlly as set

forth.
7. A rotary engine having rotating cylin-

-~ ders provided with annular cavities, said cyl-

45
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nders
connected in pairs by a shaft, Whleh revolve
‘with the cylinders, said Se&ts being formed

having seats for oscillating pistons

by the enlargement of sald eyhnders sub-
stantially as Set forth.

8. Arotaryengine havingrotating cylinders

provided with annular cavities, said cylin-
ders having seats for oscillating pistons con-
nected in pairs by a shaft, which revolve with
the cylinders, said seats being formed by the
enlargement of said cylinders and having
heads provided with journals to receive- the
shafts of the oscillating pistons, substantially
as set forth.
9. Arotaryenginehaving rotating cylinders
provided with annular cavities, said cylin-
ders having seats for oscillating pistons,
which revolve with the cylinders, said seats
being formed by the enlargement of said ¢yl-
inders and having removable heads provided
with journals to receive the shafts of the os-
cillating pistons, substantially as set forth.

—

|

provided with cavities,

ders provided. Wlth seats for oscﬂlatmﬂ'

453,613

10. A rotary engine having eylinders formed
by outer and inner rings, and adjacent disks

forming between them annular cavities, said
eylmderb having seats for oscillating pIStOIlS
which revolve with the eylinders, said seats

being formed by the enlargement of said cyl-

inders and having headsprovided with jour-
nals to receive the shafts of the pistons, said
heads béing in the adjacent disks, substan-
tm,lly as set forth.

11. A rotaryengine h::wm stationary heads
{«md packing _plates and 1'0tating cylinders
and  piston - seats
formed by enlargements thereof, said piston-

plete the (311‘(3168 formed by the inner and
outer peripheries of said cavity, so as fo al-
low the ring-packing to be used in packing
sald cy 11nde1' against said head, substantmlly
as set forth. -

12. In a rotary engine having oscillating
pistons connected in pairs by a shaft and
stationary cylinder-heads, and rotating cyl-
inders forming annular cavities open at outer

sides, said cylinders being packed against
sald heads on the said open S1de, substantmlly |

as set forth. | |
13. In a rotary engine having stationary

70

75

30
seats having ﬂannes on the open side tocom-

Qo

heads and rotating cylinders forming annular 95

cavities open at outer sides, said heads hav-
ing protruding annular packing-plates which
are packed within said cylinders on the open
side, substantially as set forth.

14. In a rotaryengine having rotating eyl—

inders into which statloﬂm‘y abutments ex-

tend, said cylinders having piston-seats to re-
ceive oscillating pistons connected in pairs
by a shaft, and said pistons having wings

I which are curved so as to pass by and be

packed 1n passing said abutments, substan-
tially as set forth.

15. In a rotary engine hmrmg rotating cyl--

inders -into which stationary abutments ex-
tend, sald cylinders having piston-seats to
recelve osclllating pistons connected in pairs
by a shaft, and said pistons having wings

100

05

110

which are curved SO as to pass by smd abut- |

ments, substantlally as set forth. |

16. A rotary engine having rotating cylin-
pis-
tons, said pistons constructed of a disk and
curved wings connected by a crank - shaft

which oscﬂl&tes them, substantially as set
forth.

17. A rotary engine having rotating and

oscillating pistons “and erank-sh&fts respect-
ively, and mounted in seats and ;]ournal& pro-

vided for them 1n said eylinders, said pistons

being connected by a crank-shaft and balanc-
ing each other against end pressure by means

of the said crank- shaft between them by

simultaneously admitfing pressure to each,
substantially as set forth

18. A rotary engine having rotating 5:'1111-'

ders and osclllatmﬂ' pistons, Smd plstons COn -

115

r2c

125

130

nected in pairs by a shaft, being constructed
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with diametrically-opposed wings balancing

cach other against centrifugal force during

- osctllation, substantially as set forth.
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19. A rotary engine having oscillating pis-
tons connected in pairs by a shaft and rotat-
1ng cylinders into which extend stationary
abutments, said pistons when under pressure
being at rest with respect to and rotating said
cylinders, the pistons oscillating and passing
sald abutment when not under pressure, there-
by avolding all frietion due to oscillation of
sald pistons under pressure, substantially as
described. ' |

20. A rotary engine having oscillating pis-
tons connected in pairs by a shaft and rotat-
ip g cylinders, into which ¢vlinders extend sta-
tionary abutments having curved projections
protruding im opposite directions to reduce
the waste-steam area, said pistons in passing
the abutments heing packed and in osciltlat-
1ng clear the curved projections, substantially
as set forth.

21. A rotary engine having rotating cylin-
derg provided with oscillating pistons which
are connected by a shaft, and stationary abut-
ments protruding therein and packed in said
cylinders, said abutments attached to station-
ary heads which are also the heads of the
cylinders, substantially as set forth.

22. A rotary engine having rotating cylin-
ders with seats to receive oscillating pistons,
sald seats having packing-strips held in place
by pins in oblong holes and adapted to pack
sald pistons, substantially as set forth.

23. A rotary engine having rotating cylin-
ders and oscillating pistons and packing-
strips held in place by pins in oblong holes
and projections for holding springs in place,
substantially as set forth. |

24. A rotary engine having rotating c¢ylin-
ders and oscillating pistons connected in pairs
by a shaft and packing-strips held in place by
pins inoblong holes, substantially as set forth.

25. A rotary engine having rotating c¢ylin-
ders and oscillating pistons and packing-
strips beveled on the contact sides, substan-
tially as and for the purpose set forth.

26. A rotary engine having rotating cylin-
ders, oscillating pistons connected 1n pairs by
a shaft, abutments mounted on stationary
heads, and a stationary cam which oscillates
said pistons in passing said abutments, sub-
stantially as set forth.

27. A rotary engine having rotating eylin-

ders, oscillating pistons, abutments mounted.

on stationary heads, and a statlonary cam

which oscillates said pistons to pass said abut-

ments, said cam having grooves running al-
ternately concentric and eccentric to control
said pistons, whereby the pistons are held
stationary with regard to said cylinders and
are oscillated to pass said abutments, respect-
ively, the pistons in oscillating and passing
said abutments rotating with the ¢ylinder and
being at rest with respect to said cylinder in
propelling and rotating it, substantially as set
forth.

28. A rotary engine having rotating eylin-
ders, oscillating pistons, abutments mounted
on stationary heads, and a stationary cam lo-
cated Detween said rotating eylinders, said
cam controlling the movements of the oscil-
lating pistons, substantially as set forth.

90. A rotary engine having rotating cyvlin-
ders, oscillating pistons with their shafts and
abutments mounted on stationary heads, and

a stationary cam located between said rotat-

ing evlinders, said cam being located beyond

the cirele deseribed by said piston-shafts,

thereby producing a cam of large diameter

and small throw, substantially for the pur-

pose set forth.

30. A rotary engine having rotating eylin-
ders, oscillating pistons with their crank-
shafts and abutments mounted on stationary
heads, a stationary cam,and leverswith thelr
ends moving in said cam and oscillating and
controlling said pistons through their erank-
shafts by means of said cam, by which they
are operated, substantially as set forth.

31. A rotary engine having rotating eylin-
ders, oscillating pistons with their crank-
shafts, abutments mounted on stationary
heads, a stationary cam, and levers with their
ends moving in said ecam and oscillating and
controlling said pistons by their crank-shafts
by means of said cams, by which they are
operated, said levers being provided with
ouides which pass around the main driving-
shaft, on which they slide, thereby holding
said levers in position with regard to thecam
travel and piston erank-shafts, substantially
as set forth. .

32. A rotary engine having rotating cylin-

ders, oscillating pistons with their crank-

shafts, abutments mounted on stationary
heads, a stationary cam, and leverswith their
ends moving in said cam and oscillating and
controlling said pistons by their crank-shafts
by means of said cams, by which they are
operated, said levers being provided with
ounides, substantially as set forth.

33. A rotary engine having rotating eylin-

ders, oscillating pistons with their crank-

shafts, abutments mounted on stationary
heads, a stationary cam, and levers with their

ends moving in said cam and oscillating and:

controlling said pistons by their erank-shafts
by means of said cams, by which they are
operated, said levers being provided with
counter-balances to overcome centrifugal
force, substantially as set forth. -

34. A rotary engine having rotating eylin-
ders, oscillating pistons with their crank-
shafts, abutments mounted on stationary
heads, a stationary cam, and levers with their
ends moving in said cam and oscillating and
controlling said pistons by their crank-shafts
by means of said cams, by which they are
operated, said levers having cam-blocks mov-

ing in sald cams.

35. A rotary engine having rotating eylin-
ders, oscillating pistons with their crank-

......

| shafts, abutments mounted on stationary
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heads, a stationary cam, and levers with their
ends moving in said cam and oseillating and

- controlling said pistons by theircrank-shafts

by means of said cams, by which they are

operated, the center line of said cams and

~abutments diverging by the angle which is

10

. 20

made by the distance of the lead or follow of

the said piston erank-shaft past the center of

- said oscillating pistons, substantially as and

for the purpose set forth.

- 906, A rotary engine having rotating eylin-
. ders, oscillating pistons connected in pairs by
~a shaft, abutments mounted on stationary
heads provided with steam and exhaust ports,
sald cylinders being connected by passages
~ which equalize simultaneously the pressure |

in each, for the purpose set forth. |
o7. A rotary engine having rotating cylin

~ders securely attached to a driving-shaft, os-
cillating pistons connected in pairs by a shaft,

abutments mounted on stationary heads, said
heads provided with journal-boxes which re-

celve the said driving-shaft, said boxes ex-
tending inward to enable the engine to be:
shortened, substantially as and for the pur-

pose set forth.

| 08. A rotary engine having rotating eylin-
~ders,oscillating pistons with the crank-shafts,
“abutments mounted on stationary heads, a
stationary cam, and~levers moving in said

cam, by whieh they are operated, said levers

~being provided with the gib-blocks d to fa-

cilitate placing in position, substantially as

set forth. _
89, A rotary engine having rotating eylin-
ders, oscillating pistons withthe crank-shafts,

abutments mounted on stationary heads, a

. Stationary cam,andlevers movinginsaid cam,

40
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provided with the gib-blocks d* to facilitate
placing in position, substantially as set forth.

40. In a rotary engine having stationary
heads, oscillating pistons, and rotating cylin-
ders forming annular cavities open at outer
sides, said heads having annular packing-

plates which pack against said eylinders, the

faces of said plates and end of pistonsin con-
tact therewith being made to an anti-friction
curve to avold unequal wear between the

50 sald ends and said faces, substantially as set

forth,

41. A rotary engine having oscillating pis- |

453,613

| tons, rotating cylinders provided with annu-

lar cavities, and stationary abutments pro-

truding and being packed in said cavities,

the-ends of said abutments and the faces of
the annular disk of said rotatory eylinder be-.

ing in contact therewith and forming an anti-

sald ends and faces, substantially as set forth.

“Iriction curve to avoid unequal wear between

55
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42, A rotary engine having rotating cylin- |
ders revolving within an outer casing, abut-

ments, oscillating pistons connected in pairs

and attached to the outer casing, said cam os-
cillating said pistons in passing the said abut-

‘ments, substantially as set forth.

i stationary cam placed within and attached to

by ashaft, and a stationary cam placed within '

the outer casing, said cam oscillating said

pistons to pass said abutments and having

{ grooves running alternately concentric and

eccentric to control said pistons, whereby the

pistons are held stationary with regard to

sald cylinders and are oscillated, respectively,

75

to pass said abutments, the pistons inosciliat-

ing passing said abutments rotating with the

cylinder and being at rest with respect to said

cylinder in propelling and rotating it, sub-

stantially as set forth.

- 44. A rotary engine having rotating cylin-

30

ders revolving within an outer casing, abut-

ments, oscillating pistons, and a stationary

cam placed within and attached to the outer

casing, said cam oscillating said pistons in

passing the said abutments, substantially as

set forth.

45. A rotary engine having rotating eylin-

ments, oscillating -pistons, and a stationary
cam placed between the said cylinders and

- within and attached to the outer casing, said

ders revolving within an outer casing, abut-
by which they are operated, said levers being |

90

cam oscillating said pistons in passing the

said abutments, substantially as set forth.
Intestimony whereof I, SAMUEL GLENVILLE

BROSIUS, have signed my name to this Speci-
fication, in the presence of two subscribing
witnesses, on this 21st day of March, A. D.
1891. | | o |
| SAMUEL GLENVILLE BROSIUS.
Witnesses:

THOS. J. STALEY,

J. IHENRY IKAISER.
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