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SAMUEL GLEXVILLE BROSIUS, OF SAVANNAH, GEORGIA.

ROTARY STEAM-ENGINE.

SPEOIFICATION forming part of Letters Patent No. 445,039, dated January 20, 1891,
Application filed October 24, 1890, Serial No, 369,153, (No model.)

—_— —— uammare

To all whonv L #ualy CONCETTL:

Be it known that I, SAMUEL GLENVILLE
Brosius, of the city of Savannal, county of
Chatham, State of Georgia, have Invented a
new and useful Improvementin Retary isteams-
Engines,of which the followingisatull, clear,
and exact description, reference being had to
the accompanying drawings, forming part ot
thisspecification, in explaining its nature and
construction.

This invention relates to a novel construac-

tion of a rotaryengine, beinganimprovement

upon the construction of a rotary steam-en-
gine shown in my application, Serial No.
340,828, filed February 17, 1890, allowed Sep-
tember 9, 1890. |

In the engine set forth in this application
the cylinder rotates on its axis and the pis-
tons (two being used in this construection) pass
through the circumference of the cylinder,
being held in position by cylindrical guides,
which are journaled in #he sides of the said
cylinder. The pistons revolve on a shaft
whose center is ececentric to the axis of said
eylinder. The distance between the axes of
the pistons and the rotating cylinder is such
astoallow the hubsof the pistons to be packed
steam-tight against the inner periphery of the

eylinder by the automatic packing held ouf

against the inner periphery of the said eylin-
der. This packing iscomposed of a packing
and an expansion ring in cach end of sald
packing-ring. The packing-ring is held in
position by separating or drawing together,
as the case may Dbe, of the expansion-rings.
Said expansion-ring is so constructed as to
allow the packing-ring to adjust itself to any
inequality of the inner periphery of said eyl-
inder, due to wear in said eylinder or any of
the journals of the said engine, whereby the
axis of the rotating cylinder may be thrown
out of line with the axis of the pistons. In
engines of this class asheretofore construeted,
excepting the engine described In my appli-
cation above referred to, the steam is admit-
ted between the outer casing and the periph-
ery of the inner rotating eylinder. This eyl-
inder performs, ordinarily, the function of
packing or abutment. Such & construction
brings about great loss of steam, due to the
condensation caused by the action of cold alr
upon the greater external surfaceof the outer

———T U e —————

| casing and also the greater area contained be-

tween the rotating cylinder and the outer cas-
ing as compared with the area of the rotating
cylinder itself, and also necessitating packing
the pistons against the inner periphery of the
outer casing, thereby causing great friction,
due to centrifugal force of the packingagainst
said outereasing. Amongtheseveralobjects
of my invention is{o overcome thiscondensa-
tion and the greater steam area between the
outer casing and rotating cylinder and the
consequent loss of efficiency. 'T'his 1s over-
come by introducing the steam within the ro-
tating cylinder only and using the outer cas-

ing as a shield to prevent contact of cold air

with the rotating cylinder.

A second object is to overcome the great
friction between the packing of the pistons
and the inner periphery of outer casing, as 1s
the usual construetion.

A third object is to obtain a steam-tight
packing between the hubs, sides, and face of
pistons,against theinner periphery,the heads,
and in the cylindrical guides, respectively, of
said rotating cylinder with the least possible
friction. .

A fourth object is toso admit andcutoft the
steam that the surface of back-pressure on
the following piston is nearly or just equal
to the surface of the steam-pressure on the
leading piston at the moment the exhaust-

port is opened, thereby balancing the follow-

ing piston during the first quarter of the
strolke under steam-pressure, as the piston

travel during this time through the cylindri-

cal gunide is about two-thirds of the whole
travel through said guide. It is therefore
evident that the friction due to the travel of
the piston through said guide is reduced to
about two-thirds less than a piston not so
balanced. It will beseen that the pistonsare
alternately leading and following.

These and other objects I accomplish by

' the constructions shown in the drawings and

hereinafter described, and pointed out in the
claims. -
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Figure 1 is a side elevation of the rotary |

engine, the section being taken through the
cylinder and outer casing on line A" B’ of
Fig. 2. Fig. 2 is an end view of the rotary
engine in elevation, showing location of

| steam-chest and exhaust-pipe. The eylinder-
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- ing cylmder

10

section on the line (5 D” of - Fw
cross-section of the rotating.cy lm(ler taken
on line ¢ e, Fig. 5, the sections below and
. above ¢ ¢ 100]{1130 toward the small flange.
. f;eand large ﬂann*e rc%pecfzvely, of said rotat- |
. 5.1s a side view of the ro- |

tating eyhnder partly in elevation and partly
1in section..

of said cylmdmeal guides,

~section of the cylmdrmal mudes on line 772,
Fig. 6.

ing and expansion ring
cross-section of the: automa,he packmn Ting T
| >z, ig. 14, Tig. 17 is an end wew?
of the. wedfre of the automatic packing-ring. .

25 I'ig, 18 is a cross- sectmn of Lhe outer expan-
~_sion-ring on line 2/

on lme

plstm}% and. eylmduml Gumes are also shown |
view in eross-.
Fig.4isa

Hig. 6 15

in brokﬁn lines. -

Flﬂ' |

drical guides. Fw :

Iigs, 10 and 11 are

I* 128. 12 and 13 are
T‘lﬂ‘ 14 shows

Tig

g,

2" Fig. 14, Pl”’f.

. view of the &Htemdtlc paekmq shmvn in Fig.

a1,
. ring so consm ucted as to expand the pcwk:mﬂ*- =

35 '11110' by drawingtogetherthe expansion-rings.

- 1n Fig. 24,
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‘the same being shown in Ifig. 1.

Ifig.

Iun' 24 18 a S1de view of the automdtlc pdeh-
ing shown in Fig. 25. Tig. 25is a front view
of the wedge used in paCleﬂ*llnE?,, as shown
I1 12. 206 1s an end view of the wedge
as Shown 1n Fig. 25. Fig. 27 is an end view
of the ‘tdjuqtable pillow- bloek an elevation of

plcm of the e*«:haust—pmt cap; IFig. 29
view of the cap as shown in Fig. 28; Fw
an elevation of the front eylinder and casing
heads on line A’ B’ of Tig. 2.
front elevation of front cvhnder and casing
heads as shown in Fig. 30. Tig. 32 is a cross-
section of front head&, on line A“ B?, Fig. 31,
showing the steam and exhaust ports. Flﬁ
33 18 an elevation of the rear easmw-head
Fig. 34 is a half-elevation of the rear he.ﬂ,d as
S]lown in Fig. 33. Fig. 35 is a ecross-section
through the steam- ehest on line A? B3 of Fig.
2, the elevations being shown in Figs. 1 and
2. Fig. 3618 a plan view of the double crank,
the elevatmn of the same beingshown in Fig. 1.
Ifig. 87 1s a view of the StcltIOI]clI‘}T blmft on
whleh the pistons revolve. |

Like letters of reference indicate like parts
in all the figures.

side

~—Altie hﬂure& of the drawings are on the

65

same scale, except those from 14 to 26, in-
clusive, whlch are double the scale.

The cylmdcr-head D’ is attached to the cas-
ing-head D and is held stationary by it and
forms one of the journals for cylmder F.

718 a view of large end
- Fig. §isa Cross-

an

]f‘w' 15

o , Fig. 14, - Fig. 19is an
. end viewof the wedﬂ*e of Lhe outer expansion-
- ringin pOSIthH in. Sald ring.
R :Seemon of the inner ring on line 2’
L ;packlun’ online 2z’ z

25 shows the wedges of the packing-:

Ifig. 28 is the
30, .

IFig, 81 is a

16 . shows a |

20isa cross- | perlphu y of the rear cas nﬂ'-head Js,
2, Fig. 14, |
Kig. 21 1s a . cross- seetmn of the autmnat10=

2218 aside

steam-ticht on s

I
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I 15 the eylinder, which revolves on or'is:

Journaled at one end on head D’ and packed
sald head by packings P P,and
the other end is firmly attached to dﬂuble“
crank O by flange F? and has bolted to said
flange the eylinder-head E, which revoh eb? o

Wlth the said rotating cylinder E.

N is the driving-shaft and is. Jmunaled in

| pl“OW -blocks K K (one or more pillow-blocks
Fig. 6 1=; a side view of the ¢ylin- |

jor

5

may be used) and is firmly fastened in hubof :

douhle cranlk O.

- Cylinder I, donbl‘e'crmk O, m:ld sha,ft \T?

are firmly cmtmr_,hed to each otherand revolve,
Fig. 9is a view of the small end of |

zthe cyhndmeal guides.

o :eleva,‘tmns of. the plthHS
~ side views of the pistons. .
. end view of the automatic pﬁmhlnn 1n posi- |
 tion around the hub of a plston.
shows a cross-section of: Lh,@- automca,me paek |

being held-in position by head D and pillow-
{ blocks K. K, so the cylinder I may be said to -
1 be ,]0111‘11&19(1 byshaft N in plllow bloeks K KX
and in or on head D’, all as shown in Fig. 1.
The cylinder I¥ contmns in its mrenmfereneﬁf
openings ik h and the journal-boxes i’ and

I, to receive the guides I and its journals

H’ and H3 a

In Ifigs. 1 and 37.

A and B are the overlapping or hinging
pistons, which are journaled on shaft C and
are held in position by eylindrical guides II
and Il. The guides are journaled in the
circumference of cylinder I, so that the pis-

tons may move freely throurrh them during
the revolution of the rotating cylinder, as
shown in Fig. 3. In Figs. 10 to 13, inelusive,
the pistons are shown as extended on the cen-
ter line A" B’. The hubs of the piston ex-
tend over that portion of the shaft (¢ which
protrudes into the cylinder I'. In this con-
struction piston A has two hubs and piston
5 one and of such length as to give them
about equal wearing-surfaces to each piston.
The pistons are attached or firmly fixed to
the hubs by bolts passing through the flanges
b band serewing into the hubs 12 b2 by bolts
b, These pIStOHH and hubs may be made in
one piece, in which- case flanges b® will be
done away with and the pachmfr-%tnps be
placed in the face of the pistons and the au-
tomatic packing-rings correspondingly in-

creased in length, so tha,t they may be packed

by the pdckmw-stmpb 0% as shown in Fig. 14
in dotted lines. The hubb of the plstons are
provided with the guide-pieces m’ and m/,

which fit into the grooves m and m of the
automatic packing, a,nd 30 hold the packing
tirmly in position. These “'lllfle-pleCPS may
be dovetailed into the hubs of said pistons,
as shown in Figs. 12 and 13 by broken lmes

This 0011-2

as &«hnwn in Ifigs.4 to 9,inclusive.
‘Blocks F* F4 are held in position in the flange
I¥of cylinder I by bolts F> F5,
struction is' to facilitate the: plaomﬂ' of the
| eylindrical guides and . pistons in position.
The flange F® has a groove for ring-packing |
P, whmh packs said flange against the 1111161‘; R
g
The shaft Cis fixed statlonm’-y in heads D
f&nd D', and is the axis on which the pistons =
‘revolve, as shown in Figs. 1 and' 3. ThlS shaft
‘has oil-channels ¢ and ¢ ¢3 ¢* c*, SO _
1 hubs of the pistons and Joumml of cylinder
If at the head D" may be lubricated, as shown
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The expansion-rings are free to move length- !

wise of these grmdea The C]"OSS*SGLUOH% of

~these guides are dovetail in shape, so that
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the packing cannot get out of place,as shown
in Figs. 10 to 14,inclusive. The pistons are
flat and made to fit the slot 0 0 in the guides
H H, through which they pass. 'T'he pistons
are packed steam-tight in said guides Dby
packing-strips ¢ and P* and p.a,c]s_cd an*amst
the eylinder-heads by pﬂC]ﬂll“-btl‘lpS P*‘ 0,

and against the inner periphery of the rota-
ry ey linder by the automatic packing. Pack-
ing -strips % and P/, respectively, are also
pla,eed along the ﬂanﬂ*es of each piston to
pack against the ﬂ::mge or lugs of the auto-
matic packing and in the overlapping por-
tion of the piston to pack against the periph-

ery of the automatic packing. These pis-

tons, hubs, and flanges may be made of one
piece or of several pieces, as shown in I'1gs.
3,06 to 9, and 10 to 13, inclusive.

"The cylindrical guides I I are jJour naled

"in  the Cll"@tll}lf@l*enee of the cylinder L.

These gnides may be made 1n one or more
pieces, and provision should be made to take
up the wear both in the guide II and the ¢yl-
inder I in any of the common ways of ad-
justment for wear, and is reduced at the end
nexttothe head D', soas to avoid cutting into
said head, thereby allowing the guides to be
brought as near to the center of said cylin-
der ' as may be, thereby doing away with
the pressure on the face of the pistons that
would otherwise exist between said face of
pistons and the interior edges of cylinder
IF, as shown in Fig. 3.

In this engine Lhe onide is constructed of
two blocks H? and I and cireular arcs H*, so
placed and held by taperriveted pins H°as to
leave the slot b 0, through which the pistons
pass. The nmde lsplowded with groovesfor
the pa(,limﬂ*—‘%tups Py PS5, P, p, and »* and
orooves forthe rings P2and P. These pack-
ing-rings and pd(,l{mﬂ'-str'lpb pack the guides
steam- tlnhL in cvlinder F and against the
sides and face of the pistons. 'lhese aguides
are free to oscillate on their axes and ad;ust
themselves to the position of the pistons dur-
ing the revolutions of the engine.

One set of antomatic packmu 1S ptowded
for each hub of the pistons,the packing-rings
being the exact length of the respective hubb
Thebe packing-rings are set out against the
inner periphery of the rotating c311nder by
the expansion-rings, one at each side of the
packing-ring. The par-kmmruw is provided
with wedwes a® ¢, which correspond to the
bevel on the expansion-rings. These expan-
sion-rings expand the packing-ring by being
sepamted or drawn together, as the case may
be, as shown 1n Figs. 21 to 24, inclusive. Each
end of the paclz_uw—lmﬂ is firmly attached to
the wedges 7. These wedges form the flanges
or lugs of the packing-ring, agaipst which the
fAanges U® 1P of the pistons are packed by the
pdehmu-stl ips P’ P’. This expansion-ring
consists of an outer ring ¢® and an inner ring

i

«’. The inner ring {its in an annular cavity
d® in ring @?, leaving a space d’ betweenring
a’ and ¢® of sufficient size to admit the springs
d d. The ring ¢?®is held to ring a’ by bolts
a* a'. These bolts are countersunk into the
ring ¢? sufficiently deep to allow the rings a’
and a2 to come together without the head or
bolt a' protr udmn‘ The distance between
rings o’ and «® may be diminished, but can-
not be increased, as bolts a* ¢ prevent it. It
will be seen that the expansion-ring 1s com-
posed of the ring ¢', placed In a cavity d° of
ring ¢* and held in posnwu by bolts o' atand
springs . The packing-ring ¢’ is held in po-
sition by the expansion-rings, “which fit against
the wedges «’ of the pa,cls.inn ring, so as to al-
low the packing-ring a® to be pressed against
the inner pemphel} of cylinder I¥ by means
of said expansion-rings being pushed apart
or drawn together, as the case may be, by
springs or any sultable means, the direction
of the movementof the expansion-rings being
indicated by arrow-heads. The flanges f fof
packing-ring ¢® extend over the ends of the
expansion-rings. Theendsof said expansion-
ringsare beveled to fit the bevels on the flanges
f fof the packing-ring ¢® and prevent the
packing-ring fromn going out too far and bind-
ing against the inner peuphely of the rotat-
ing cylinder. The bevel a’of the said expan-
sion-ring fits the wedges ¢ ¢’ of the packing-
ring a®. The bevels a®on the periphery of the
expansion-rings are in the same proportion to
the sum of the bevelaj at their two ends as
the diameter of cirele 1s to its circumference.
The same is necessarily true of the wedges @’
* and f* of the packing-ring ¢’. The tend-
ency of the sald expansion-rings to spread
by reason of the pressure exerted upon them
by packing - ring ¢’ is overcome by the
guides m” and m” on hubs 0* of the piston,
heing fitted into slots m and m of the said ex-
pansion-ring, but are allowed to slide along
the hub, so as to expand packing-ring a® by
the method just deseribed. Each packing-
ring ¢?is packed against the otherand against
its respective eylinder-head by packing-rings
P, The packing-seats P are provided in

. packing-ring ¢, all as shown in Kigs. 1, 14,

and 16,inclusive. 1t will be noted that the
ends of expansion-rings andsald packing-ring,
and also that side of the gulde next to the
pistons,are so beveled that the circumference
of the packing-ring cannot be increased, ex-
cept by the action of the said expansion-rings,
as just deseribed, and that the said expan-
siou-rings are 50 constructed that it willallow
the packing-ring «° to adjust itself to any in-
equalities on the inner periphery of the ro-
tating cylinder, whether due to wear on the
inner periphery of said cylinder or to the
axis of shaft C being out of line with axis of -
rotating cylinder If to wear on shaft C or any
of the journals; but provision to keep the axis
of shaft C and rotating eylinder in line is
made in the adjustable pillow-blocks KK K.
The double erank O 1s bolted to flange E° of
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1ts hub to shaft N, and is so constructed that -

the head E of cylinder:

ings, these packing-rings ¢® serve as an abut-

ports. |

- Ti1s the:steam-port, and S is the exhaust-

..........................

within this casing, the casing is used to pro-
tect the cylinder from cold air, preventing
rapid radiation ahd condensation of steam

within the rotating cylinder, the air in the |

space between the cylinder and casing act-
1ng as a non-conductor of heat. It is also
used for the purpose of holding the journal-
boxes V and V' of the rocker-shaft G. This
casing may be dispensed with entirely,if de-
sired.

Y 1s the eccentric which operates the cut- |

off by means of the rocker-shaft G and its
connections.

X 18 the steam-chest.

2" 18 the onter steam-port in head D.

2% 18 the valve-stem.

2’ is the valve.

2’ 1s the steam-port in the steam-chest.

x2* is the connecting-link.

x* is the valve-stem guide.
~ a° is the steam-pipe.

a® is the steam-chest head, and 2% is the
steam-chest seat on head D.

Y is the exhaust-port in head D.

Y*? 1s the seat forthe exhaust-cap on head D.

Y’ is the opening in the exhaust-cap, and

-~ ¥3%i§ the exhaust-cap.

65

V aud V’ are the journal-boxes for the
shaft G and are attached tothe heads.J”’ and
D, respectively. |

U is the eccentric-erank, and
crank. |

U’ the valve-

“ment between the steam inlet and exhaust |:

445,030

| K 1s the adjustable pillow-bloek. K’ isthe.

driven by it.

rotating cylinder F and securely attachedby | R and R’ are the eccentric and eccentrie- = = @
drod. |

.........

W is the bed-plate, to- which are securely -~

............

1 lam aware that overlapping pistons and
| revolving cylinders have been used prior to =

my invention. I therefore donotclaim them,
but use them in combination, as described.

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

1. The combination, in a rotary steam-en-
gine, of a rotating cylinder and a double
crank attached to the driving-shaft and con-
nected tothe said rotating cylinder, substan-
tially as and for the purpose set forth.

2. The combination, in a rotary steam-en-

- gine, of a rotating cylinder having flanges ex-
tending outwardly and a double crank at-

tached to the driving-shaft and connected to
the flanges on said eylinder, substantially as
and for the purpose set forth.

o. T'he combination, in a rolary steam-en-
gine, of a rotating eylinder having flanges ex-
tending outwardly with a double erank at-
tached to a driving-shaft and connected to
the flanges on said cylinder beyond the pe-
riphery of the removable rotating eylinder-
head, substantially as and for the purpose set
forth. - |

4. In a rotary steam engine, the combina-
tion of a rotating cylinder having a flange to
which the double crank is attached with re-
movable caps attached to the.flange to facili-
tate the placing of the pistons, substantially
as deseribed. | |

5. In a rotary steam-engine, the combina-

| tion of a rotary cylinder and its pistons

with a fixed head on which it is journaled at

| one end, said head being provided with inlet

| fastened heads D .and J’ and pillow-bloeks

| K 'K in proper positions, as shown in Fig, 1.-

oo
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and exhaust ports, and a second fixed head
at the other end provided with an annular
opening in which said eylinder revolves, sub-
stantially as described.

6. In a rotary steam-engine, the combina-
tion of a rotating eylinder and its pistons
with a fixed head on which it is journaled at
one end, sald head being provided with in-
let and exhaust ports, a second head at the
other end provided with an annular opening
in which said cylinder revolves, and an outer
casing secured between the two heads and
attached to the base-plate, substantially as
deseribed.

7. In a rotary steam-engine, a steam-chest
with a single port controlled by a valve which
makes two cut-offs to each revolution of the
cylinder by passing and repassing entirely
over sald port, substantially as described.

8. In a rotary steam-engine, a steam-chest
with a single port controlled by a sliding
valve which makes two cut-offs to each revo-
lution of the cylinder by passing and repass-
ing entirvely over said port, substantially as
described.

9. In a rotary steam-engine, a rotating cyl-
inder, in combination with pistons mounted
upon a shaft eccentric to said cvlinder and
automaticsplit packing-rings surrounding the
hubs of sald pistons and being fixed to said
hubs by guides fitting in dovetail cavities in
sald packing rings,substantially as described.

10. In a rotary steam-engine, a rotating cyl-
inder, in combination with pistons mounted
upon a shaft eccentric to said cylinder and
automatic split packing-ringssurroundingthe
hubs of said pistons and being fixed to said
hubs by guides {fitting 1n dovetail cavities in
sald packing-rings, sald packing ring or rings
serving as an abutment between the inlet
andexhaust ports, substantially as described.

11. In arotary steam-engine, a rotating eyl-
inder, in combination with pistons mounted
upon a shaft eccentric to said cylinder and
antomaticsplitpacking-ringssurroundingthe
hubs of said pistons and consisting of a split
packing-ring and two outer and two inner ex-
pansion-rings, substantially as deseribed.

12. In a rotary steam-engine, arotating cyl-
inder, in combination with pistons mounted
upon a shatt eccentrie to saild cylinder and
a packing surrounding the hubs of said pis-
tons, consisting of a split packing-ring and
two outer expansion-rings having annular
cavities for the reception of inner expansion-
rings,whereby the split packing-ring is packed
steam-tight againstthe inner periphery of the
rotating eylinder, substantially as described.

13. In a rotarystean-engine, a rotating ¢yl-
inder, in combination with pistons mounted
npon a shaft eccentric to said cylinder and
a packing surrounding the hubs of said pis-
tons, consisting of a split packing-ring and
lwo outer expansion-rings having annular
cavities for the reception of inner expansion
rings, said packing-ring having wedges on 1ts

beveled periphery of the two oufer expansion-
rings, whereby said packing-ringis expanded
by the movementof the expansion-rings along
and against the said wedges of the packing-
ring, substantially as desecribed.

14. In a rotary steam-engine, the combina-
tion of a rotating eylinder with the hubs of

the eccentrie-pistons, said hubs being pro-

vided with dovetail guides and inner and
outer expansion-rings, said rings provided
with cavitiesinto which said guidesfit, where-
by said inner expansion-ringsare held incon-
tact with and around the said hubs, but per-
mitting lateral movement, substantially as
described.

15. Ina rotary steam-engine, a rotating cyl-
inder, in combination with pistous mounted
upon a shaft eccentric to said cylinder and
packing-rings surrounding the hubs of said
pistons and consisting of a split packing-ring
and twoouter expansion-rings having annular
cavities into which fit the inner expansion-
rings, said outer expansion-rings being held
to said inner expansion-rings by bolts firmly
fixed thereto and whose headsare countersunk
in the outer ring sufficiently deep to prevent
protrusion when the rings are compressed to-
gether, and springs in said cavities to hold
said rings apart, whereby the outer ring can
decrease but not increase its distance from
the inner ring, so as to hold the packing-ring
acainst the inner periphery of the rotating
cylinderand to allow it toadjust itself to any
inequalities in said perviphery,whether due to
wear or disalignment of the engine in any of
its parts, substantially as described.

16. In arotary steam-engine, a rotating cyl-
inder, in combination with pistons mounted
upon a shaft eccentric to said eylinder and
packing-rings surrounding the hubs of satd
pistons and consisting of a split packing-ring
and iwo outer expansion-rings having an-
nular cavities into which fit inner expansions-
rings, said outer expansion-rings having
flanges or lugs at each eund turned inwardly
and abutting against the ends of the inner
expansion-rings, substantially as described.

17. In arotary steam-engine,a rotating cyl-
inder, in combination witn pistons mounted
upon & shaft eccentric to said cylinder and
packing-rings surrounding the hubs of said
pistons and consisting of a split packing-ring
and two outer expansion-rings having annu-
lar cavities into which fit inner expansion-
rings, said packing-rings having flanges or
lugs turned inwardly at each end and abut-
ting against the ends of said outer expansion-
rings, substantially as described.

18. In arotary steam-engine, a rotating ¢yl-
inder, in combination with pistons mounted
upon a shaft cceentric to said cylinder and
packing-rings surrounding the hubs of sald
pistons, consisting of a split packing - ring
with flanges on theends turned inwardly and
wedges on the inner periphery thereof and
two outer expansion-rings on thelr outer

inner periphery bearing against the outer | periphery heveled tocorrespond tothe wedges
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of the paeking-ving, with flanges or lugs

turned inwardly and abutting against the
ends of the inner expansion-ring, which is

held in the annular cavity in the outer ex-
pansion-ring, the said flanges of the packing-
ring and the outer expansion-ring correspond-
ingly beveled to each other, so that the sum
of the bevels of the flangeson the outer expan-
sion-rings and the packing-ring shall be to the
bevel on the periphery of the outer expan-

ston-rings, which correspond to the wedges of |

the packing-ring, as the circumference of a

circle is to its diameter, thereby allowing for !
the expansion of the packing-ring to be ad-

justed on said flanges, substantially as de-
scribed. |

19. In a rotarysteam-engine, a rotating eyl-
inder, in combination with pistons mounted

-upon a shaft eccentric to said cylinder and
packing-rings surrounding the hubs of said
pistons and consisting of a split packing-ring
and twoouter expansion-rings having cavities

into which fit the inner expansion-rings, said

packing-rings having in their sides cavities
to receive the cut rings for the purpose of
~ packing the split packing-rings against each
other and against the heads of the rotating
cylinder, substantially as described.

20. In a rotary steam-engine, a rotating cyl-
inder, in combination with two pistons mount-

ed upon a shaft eccentric to said eylinder,

one piston having two hubs and the other
piston one hub which fits in and against the
two outer hubs, thereby avoiding any tend-
ency of the piston to twist, each hub being
provided with one set of automatic packing
secured by guides projecting therefrom, sub-
stantially as described. .

21. In arotary steam-engine, arotating ¢yl-

inder, in combination with pistons mounted.

upon a shaft eccentric to said eylinder, said
pistons consisting of a flanged ring and a hub
or hubs to which it is firmly secured by a key
and by bolts passing through said flanges and
fastened in said hub or hubs, said flanges
having packing-strips in their face next to
the ends of the split packing-rings, substan-
tially as described. |

22. In a rotary steam-engine, a rotating eyl-
inder and pistons mounted upon a shaft ec-
centric to said cylinder and passing through
the circumference of the cylinder, in combi-
nation with guides through which the pistons
pass, having at one end a reduced portion
and journaled in said rotating cylinder, so as
to facilitate placing said guides in position,
substantially as desecribed. |

445,030

23. In a rotary steam-engine, a rotating cyl-
inder and pistons mounted upon a shaft ec-
centric to said eylinder and having theinlet
and exhaust steam ports so located as to ex-
haust the steam when thearea of back-press-
ure on the following piston is nearly or just
equal to the area of steam-pressure on the
leading piston, thereby balancing or nearly

- balancing the following piston through that

portion of the stroke in which the travel and
consequent friction through the guides of the
following piston is greatest, thereby reducing
the friction, substantially as set forth.

24. In a rotary steam-engine, a rotating cyl-
inder and pistons mounted upon a shaft ec-
centrie to the cylinder and having a packing
around the hub of said pistons, which acts as
an abutment between the inlet and exhaust
steam ports, which ports are so located as to
exhaust the steam when the area of back-
pressure on the following piston is nearly or
just equal to the area of steam-pressure on
the leading piston, thereby balancing or

‘nearly balancing the following piston through

that portion of the stroke in which the travel
and consequent friction through the guides
of the following piston is greatest, thereby
reducing the friction, substantially as set
forth. | '- |

25. In a rotary steam-engine, a rotating
cylinder and a fixed outer casing, in combi-
nation with pistons mounted eccentric to said
cylinder, said pistons provided with packing
within said rotating cylinder and so con-
structed as to be out of contact with said
outer casing, thereby preventing the use of
steam under pressure in said outer casing,
substantially as described. i

20. In a rotary steam-engine, a rotating cyl-
inder having one head fixed and the other re-
volving with it and an outer casing with
both heads fixed in combination with pistons
mounted eccentric to and passing through

¢ylindrical guides journaled in the sides of

sald rotating cylinder and being packed
against the inner periphery, the heads, and
in the cylindrical guides of said rotating cyl-
inder, said pistons provided with packing
within said- rotating cylinder aund so con-
structed as to be out of contact with said
outer casing, thereby preventing the use of
steamn under pressure in said outer casing,
substantially as deseribed. |

SAMUEL GLENVILLE BROSIUS.

Witnesses:
J. HENRY KAISER,
BENJ. MUNROE.
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