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UNTTED STATES PATENT OFFICE

BENJAIHN ¥. AUGUSTINE, OF BUFFALC, NEW YORK.

ROTARY ENGINE.

1,009,213

Applicatiofx filed February 15, 1911.

T all whom it may concern:

Be it known that I, Bensasnox F Aveus-
TINE, a citizen of the United States, resid-
ing at Buffalo, in the county of Frie and

& State ¢f New York, have invented certain
new and useful Improvements in Rotary En-
gines, of which the following is a specifi-
cation.

This invention relates to rotary devices,

10 such as rotary engines or the like.

One object is to provide a rotary engine

embodying such characteristics as to provide
-for an efficient balancing of the pistons and
other parts of the engine.

15  Another object resides in the provision

of a votary engine whose parts are so formed
and constructed that the abutment has an
area of fluid pressure oh one side substan-
tmllv commensurate with the lateral finid
20 pressure on the 1utating carrier, together
with devices whereby the fluid pressure on
the abutment may be ulilized to counter-
balance the carrier.

A stiil further ohject is to provide a ro-
gas, air, consbustion, or other
fluid operating engine emondymg a novel
ovganized mechanism designed to overcome
umiccessary vibration, noise, undue wear of
parts and ledk.xfre

30 A still further object is to provide two

fixed contacting members and a movable
member mounted within the innermost fixed
member withh means constructed and ar-
ranged whereby pressurc may be transferred

35 between the fixed members and utilized to
-balance the mov able member. -

It is sl furiher designed te provide a
novel means for supporting and balancing
“the operating pistons whereby the plstons

40 are held in proper operative position and
the centrifuga! force acting on the pistons
incident to the rotation thereof is effectually
OVercome.

With the above and other objects in view,

45 the present mveution copsists in the con-
struction and arrangement of parts herein-
after more fully de»cxmed illustrajed in
the accompanyiny drawings and particu-
larly pointed ont in the aprended claims, it

5¢ be!ntr understood that changes may be made
in the form, proportion, size and minor de-
tails without departing from the spirit or
wacrifieing any of the advantqgea of the in-
vention.

5 In the dI‘t‘\’m"S' Wigure 1 is a longitudi-

nal sectiona’ view ¥ the engine, Flg 2 is

Specification of Letters Patent.

Patented Nov. 21, 1911,
Serial No. 608,702.

a transverse sectional view on the line a—a’
of Fig. 1. Fig. 8 is a transverse sectional
view on the line 5—b of Fig. 1. Fig. 4 is
a transverse sectional view on the line c—c 60
of Fig. 1. TFig. 5 isa detail perspective view
of the rotary carrier with the telescoping
caps applied thereto and sh(mn in section
and with the piston carrying and balancing

-means shown ready for dpphcatlon to the 65

pistons. Tig. 6 1s a detail' perspective
view of the abutment illustrating one of the
telescoping caps ready to be positioned
thereon. Fig. 7isa delail perspective view

of one of the cam rings forming part of the 70
piston supporting and balancing means.
Fig. 8 is a detail perspective view of the
other cam ring that forms part of the pis-
ton supporting and balzmcing means. Fig.

9 is a detail fragmentary view of the anti- 75
friction means associated with the pistons.
Fig. 10 is a fragmentary view illustrating a
£ace view of one of the parts of the anti-fric-
tion bearing retaining elements. Fig. 11 is

a view of the centrifugal governor, a part 80
being broken away.

Referx'lng now more particularly to the
accompanying drawings the reference char-
acter 1 indicates a base provided with a
valve chamber 2 with which communicates 85
a steam inlet 3, there being an 1utomatically
balanced valve 4 disposed in said chamber
and operable according to the varying load
under the influence of the centrifugal gov-
ernor mechanism, indicated generally by the 90
reference character 3, said valve 1avmg a
stem 8 which has connection with the gov-
ernor mechanism hereinafter more fully de-
scribed. This valve 4 is preferably eylindri-
cal in cross-section and reduoced intermediate 95
its ends to provide a flat portion 7 having
s pluraiity of apertures & through which the
steam muy pass to the rear of the chamber
2 or to the side of the valve oppnsite that
toward which the steam enters the valve 100
chamber through the inlet 3 and by virtue
of the st.am expanding upon opposite sides
of the valve 4 the latler is balanced because
the force ¢f the incoming steqm against the
piston is counterbalanced ! Ly the steam be- 105
hind the valve intermediate the ends of the
latter. Thus the valve practically divides

the valve chamber 2 into separate steam -
compartments, and by reason of the lower
edge of the valve being reduced or tapered, 110
s at 34’ the steam upon opposite sides thore-

of will expand _benmth‘ the valve and lift
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it toward the mouth 4* of the port 70 to
force the upper edge of the same into tight
engagement with the mouth 4* and posi-
tively cut off the supply of stcam to the
valve chamber 2 to the steam cylinder 9 dis-
posed on the base 1 and having communica-
tion with the valve chamber 2 by way of-
said port 70.

Disposed in the steam cylinder 9 is rigidly
mounted an abutment 7’, which is cylin-
drical in shape and is provided with a cylin-
drical chamber 75 located eccentrically there-
in, thus forming in effect a member cam
shaped in cross section and which has its
thickened portion preferably at the lower
side of the casing.  This abutment has pe-
culiar exterior formaticn, by virtue of which,
it has comparatively small surface contact
with the interior of the casing, there being
an external, annular outstanding, ring-like
enlargrement 10 which is the only part of the
abutiment which contacts with the casing,
the external portions of the abutment upon
opposite sides-of the annular enlargement 10
being reduced and provided with spaced
ribs 11 disposed longitudinally of the abut-
ment and leading from the ends therect to
corresponding rings 12 adjacent cpprosite

of the abutment at its thickened portion be-
tween the inlet port 70 and the exhaust port
73, are staggered grooves 71 that become.
filled with oil and otlier foreign matter and
form a seal to prevent the escape sid waste
of the operating fluid. :

The numeral 18 indicates a rotary piston
carrier rigidly secured on the power shaft 14
to rofate therewith. Said shaft is centrally -
journaled through the heads 15 and end sec-
tions 16 of the cylinaer. )

17 indicates stufling boxes formed prefer-
ably on the heads 15 with which cooperate
packing glands 18. ’

19 indicates lubricating wells and in each
of which and supported on the power shaft,
is & ring or other suitable element 20 adapt-
ed to feed the lubricant from the bottom of
the wells 19 to the power shaft automati-
caily, the rings being let down through the
cpening 21 in the top of the wells 18 and dis-
posed 1 alinemer * with the bores 22 of the
wells to receive the power shaft 14, i

The piston carrier is eccentrically dis- |
posed within ihe cylindrical chamber in-said !

1
i
abutment and has its outer wall or surface I

H
1

in running contact with the wall of the
chamber. Said carrie: has flanged ends 23 !
adapted to overlap the ends of the abutment.
The carrier is formed in sections so that it |
mazyv be cisposed in the abutment even though |
the flanges 20 be integral with the body of |
the carrier. I provide a plurality of bores
2t in the ends of the abutment which are:
adapt-d to veceive the stems 25 of the pack-
ing block= 26, helical or other springs or

pressure exerting means 27 being confined
within the bores and engaging said stems at
the ends of the latter to force the packing
blocks normally against the inner faces of
the end flanges of the piston -carrier, the
packing 28 forming a steam tight joint be-
tween the abutment and the flanged ends of
the carrier. Xt will be noted that the stems
95 are preferably of a diameter substantially
the same as the diameter of the bores and
that the springs 27 are of substantially the
same diameter as the stems, and these sizes
and this arrangement of these elements have
been adopted for the purpose of insuring an
even pressure upon the packing blocks by
the pressure exerting means so as to prevent
tilting of the packing blocks and insuring
an even bearing surface. Sleeves or flanged
disks 29 and 80, hereinafter referred to as
“caps”, telescope the ribbed ends of the
abutment for ecdperation with the ribs 11
and with the enlargement 10 to form cham-
bers 31 (see F.g. 1) between the ribs to pro--
vide for steain cushioning or balancing of
the piston carrier. These chambers 81 are
connected with the steam chamber 7* by a
series of ports 82. The operating fluid in

70

75

80

85

90

the chamber 7* will pass through the ports -

32 into the chambers 81 and create a pressure
on the caps. The inner ends of the caps 29
and 80 have running joint connections with
the: respective rings 12 and are fixed to the
ends of the rotary piston carrier through
the instrumentality of screws or other suit-
able fastenings 83. In - order to prevent
leakage between the inner ends of said caps
and the sides of the enlargement 10 of the
abutment I provide the inner ends of the
caps with packing 34.

Formed in the piston carrier are radial
piston guide-ways 35 and 36 in which are
mounted the radial pistons 87 and 38, re-
spectively, which slide relative to the carvier
as the carrier rotates. Fach piston carries
packing 39 in its oufer edge and which is
adapted to bear against theinner wall of the
abutment and against the pistons the steam
impinges to drive the piston carrier and
pistons and consequently operate the engine
as will be hereinafter more fully explained.

The piston bludes 37 and 38 cach have
projeciions 40 at their ends that project
through the slotted opraings 41 of the caps
29 and 30 and which are preferably rectan-
gular in cross section for engagement in the
cimilarly formed cpenings i the bearings
42 and 43 loosely mounted in the lugs 44 and
45 of therings 46 and 47, respectively. These
rings are monnted on fixed eccentric bear-
ing hubs 48 on the heads 13 of the eylinder.

; These eccentrie bearings for means for
: supporting or holding the pistons in running

copfpel with the wall of the ehamber 7T as
the carrier retates. T desired, balls, voller
or other bearing elements ave preferably dis-
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posed between the hubs 48 and the inner-

most ring and also between the rings as
clearly shown in Figs. 1 and 4.

In order to counterbalance the centrifugal
foree acting on one piston by the centrifugal
force acting on the other pisten the rings

46 and 47 are mounted upon each other with.

the innermost ring loose on the correspond-
ing eccentric hub 48 and the outermost ring
loose on the innmermost ring, so that both
rings are permitted to move or oscillate
slightly on said eccentric. mountings and

_also with relation to each other so as to per-
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-ang balancing means.
- fore, perform mwore than one fw

mit the pistons to slide radially relative to
the carrier as the carvier rotates. Moreover,
by reason of these rings, the distance be-
tween the bearings 42 and 43 of said lugs is
equal at all imes across the axis of the
cylindrieal bore, thereby insuring. not only
an efficient balance of the pistens but obvi-
ating unduve wear on the piston supporiing
These rings, tuere-
setlen, 1n
that they support the pistons in their guide-
ways so that they siide relative £ the car-
ier in the guide-ways and aise balance the
pisions. By virtue of these characteristics
the cam rings may be termad *combined
piston supporting snd balsneing means.”
The structure of the rings 46 and 47 13
peculiar, one ving fitting within the other,
the ring 40 having one side reduced and
uporn wijch reduced portion the companion
ring 47 is mouated, wheveby they overlap
circumferentinlly and interengage with re-
laticn to each other, the lugs 44 aud 43 of
the rings being of a thickuess equal fo the
thickuness of both rings when assembied and
having their inter overhanging ends curved
to conform to the curvaturs of the rings
with their cuter ends curved to conform to
the curvature of the outer flanged wail 51
of the heads 1> whebeby the tugs 44 and 43
have movement in the space between ihe

outer circumference of the xings and the.

tuner civcumierence of the fanges 31 of the
heads. : . s
To tacilitate on efficient sliding movement
of the pistons in their guideways and to ve-
duce friction to a minimum, one side of
each guide-way may be milled out to pro-

vide a shonlder te receive the wear plate o2

(s2e Figs. 9 and 10) against which the roll-
ers or other bearings 33 of the reller bear-
ing refainer 4 wravel, one of which retain-

ers is shipped over czch end of each piston

3738, the Ranges J5 and 36 fcting over the
outer and Liner longitudinal edges of the
pistons.  The roller béarings 3% are held
against lengiuwise movement from the re-
tainer 54 and plate 52 by virtue of the fact
that their ends bear against the sides of
the slots 5337 of the retainevs.

. The ventrifugal governor 5-hereinbefora
referred to is consiructed preferably of &

‘lighten the same if

disk 57, which may have openings 58 to
desired, and is fisedly
mounted upon the power shaft 14. 'This
disk has a cam 58’ pivoted thereen off from
the center therecf by means of a suitable
pivot 59, the arm 60 of the cccentric cam 58’
having adjustable pivotal connection at 61
witha link 62 pivoted to the weight 63 se-
cured to the outer end of the leaf spring 64,

fixedly secured at one end, as at 63, to the

disk 57, there being a suilable tensioning
means 66 for the spring 64, The cam 38 has
the cam slot 58 which embraces the power
shaft 14 and the strap 67 of the eccentric
cam 58" has link conncction 68 with a shaft
69 to which latter is connected the crank 712
which conuects with the stem 6 of the valve
4. This governor mechanism is designed for
the purpose of automatipally regulating the
valve 4'to supply the operating fluid to the
engine according to the varying louls. Ob-
vivusly any other governer mechanizm may
be enployed.

In the operation of the engine the fluid
enters the Inlel 3 and passes thvougl the
openings 8 i the flat intermediae portion
9 of the vaive 4, and in the event that the
engine be at vest and the rotury cavrier off
center with the valve 1 in closed pusition,
steam muy be supplied to the iudet port 0
throuzh a by-pass 72 and perasitied Lo enter
the. steam cylinder to start the engine
Whether the ~sam enters the port 10 Ly
wiy of the inlet 3 or the Ly-pass 12,1t passes
upwardly in the port 70 and sut of the
upper ciid of the latter throngh the spaced
orifices 787, by virtue of which latter, the
stean: is spread, aid passes into the eyiinder
amd expands and lwpinges against the cor-
responding piston, cansing the rotary car-
vier sud the power shaft 14 to rotate.  As

the steam expunds and Tupinges against the.

corresponding piston, the votary pisten car-
vier is ecaused tooreiate, ssostated, with the

steann passing cut of the steam eylinder by

way of the exhaust ports T3—74 as the
driven pisten passes the exhaust ports and
when the rotary carrier reaches a predeter-
mined speed the céentrifugal governor eets
upon the mitomatieally Lalanced valve 4 to
regulate the supply of steam to the steam
evlinder aceording to the varving load,
As above noted, the piston carrier is
counterbalauced throughout its entire rota-
tion through the connection of the chambers
31 on the cuter side of the abutmrent with
the chamber 7* wherein the operating fluid
iy expanded to rotate the carrier. The pres-
sure of the operaring fluid creates a rotating
force operzling upon the carrer fo rotaie
the same and also non-rotating forces which
apt laterally upon the earrier and also lat-
erally against the cuater wall of the cham-
ber 70, These lateral forces of the outer

wsll of the chamber 7* ave, of course, im-
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material. The lateral forces, however, op-
erating upon the roteting carrier’will force
the same against the supporting bearings
therefor, thereby creating great friction and
wear and loss of power. It is these lateral
forces against the rotating carrier which
it is desired to counterbslance so thst the
carrier may rotate freely and with Jittle
or no friction in the cylinder. This com-
plete counterbalancing of the lateral or non-
rotating forces on the carrier is brought
about in the following manner. In the
rapid rotation of the piston carrier, the
centrifugal force acting tpon the operating-
fluid will carry the lubricant therein and a

- certain part of the water of condensation

20

25

30

to the outer wall of the chamber 7= and
through the ports 82 formed in the abut-
ment to the chambers 31. Thus, a poertion
of the operating fluid is transferred to the
outer face of the abutment and is forced
against the eaps in a lateral direction op-
posite to the lateral forces of the operating
fluid acting upon the piston carrier in the
chamber 72, The caps, as above noted, are
connected with the rotating piston carrier,
aild therefore, this lateral force on the caps
wiit offset or counterbalance the lateral
force on the carrier, provided of course,
that the area of the surface on the caps ex-
posed to the lateral force of the operating
fluid, is substantially equal to the area of
the outer surface of the piston carrier whicl.
1s exposed to the lateral force of the oper-
ating fluid in the chamber 72, These cham-
bers 31 are so constructed that the surface
areas, above referred to, are substantially
equal, and therefore, these parts constitute
devices for utilizing a portion of the oper-.
ating fluid for creating an oppesing force

.- cn the piston carvier which is substantially

45

50

1

60

65

equal to the lateral or non-rotating force
of the operating fluid on the piston car-
rier. When a radial piston has just passed

the inlet port, the surface area on the ro-

tating carrier exposed to the steam or fluid
pressure is comparatively small. This sur-
face area gradually increases with the ro-
tation of the pistun carrier. The chambers

&1 are arranged in succession circumferen- |

tially about the abutment and as the radial
pistons rotate with the carrier, first one port
32 and then another will be uncovered and
thereby the area on the caps exposed to the
pressure of the operating fiuid will be in-
creased in substantially the same increments
and simultaneously with the increased area
on the piston carrier which is exposed to
the pressure.of the operating flvid. There-
fore, during the enitire rotation of the piston
carrier, the area of the surface on the caps
exposedd {o the fluid pressure will be sub-
stantially equal vo that an the carrier ex-
posed to the operating fluid pressure. Fur-
thermore, when the operating fluid mst en-

ters the chamber 72, the pressure on the car-
rier is, of course, much greater than after
said operating fluid has expanded and its
active force substantially spent. By my im-
proved construction, however, wherein a
portion of the operating fluid is utilized to
effect a counterbalancing of the rotating
carrier, the counterbalancing force on the
cups would always equal, for each unit area,
the lateral or non-rotating force on the ro-
tating carrier. These lateral forces of- the
operating fluid on the rotating carrier not
only cause friction and wear and thereby
loss of power but also tend to lift the ro-
tating carrier in its bearings away from the
abutment at the peint of running contact,
thereby causing a leak of the operating
fluid and s further loss of power. By my
construction, however, wherein the caps are
connected to the rotating earrier in such a
manner that the sbutment at the -point of
running contact is embraced st the inner
side by the rotating carrier and at the cuter
side by & cap and by the further providing
of the cap at this point with an oppusing
force substantially equal to the non-rotating
force on the carrier, throtigh the chambers
31 and ports 32, above referred to, the ro-
tating carrier is held in perfect running con-
tact with the wall of the chamber 7% In
other words, the wall of the chamber and
the carrier may be ground so as t¢ have
a perfect runmog fit and threugh the aid
of the caps contscting with the outer face
of the abutment, said rotsting carrier will
be held in the same predriermined position,
regardless of the varying fluid pressure on
the rotating carrier and regardless of the
fact that there is pecessarily a slight side
play in the bearings of the rotaling carrier.
Furthermore, the accumuiation of the lubri-
cant in the chambers 51 forms in effect a
lubricant support fur the caps, which causes
the caps to run frecly and smoothly on the
abutment, and through the counterbalancing

70
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of the non-rotating ?f-or(:es, ceuses the piston

carrier to practically float in the evlinder in
perfect peripherz! bulance with no lateral
or nen-rotating sirains thereon. :

By my improved structure 1 provide a
highly efficient and durable rotiry engine
and one that is not lumited to the use of
steam as a driving medium but one cperable
under tie nfluence of gas, air, combustion,
or other operaiing fluid. ‘

What is claimed is:

1. In 2 votary engine, a cylinder, flanged
heads sccured to the ends of the cylinder
and each provided with an eccentric bub, a
power shaft journaled through the eccentric
hubs of the heads, a 1otatable piston carrier’
secured to the shaft ard provided with pis-
ton juide-wayss a piston slidably mownted
in each guide-way, each pisten having lon-
gitudinally projecting _stems at opposite
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ends, rings mounted on the eccentric hub

of each flanged head, said rings overlapping
each other and having movement one on the

-other with the innermost ring movable on

the corresponding eccentric hub, each ring
having a lug provided with a bearing to re-

. ceive the corresponding stera of the corre-

10

20

30

- 36

sponding. piston to support and balance the
pistons, a vaive, and means fof operating
the valve to supply the operating fluid to
the cylinder according to the varying loads.

2. In a rotary engine, a cylinder, flanged
heads securéd to the' ends of the cylinder
and each provided with an eccentric hub, a
power shaft journaled through the eccentric
hubs of the heads, a rotatakle piston carrier
secured to the shaft and provided with pis-
ton guide-ways, a piston slidably mounted
in each guide-way, each piston having lon-
gitudinally projecting stems at opposite
ends, rings mounted on the eccentric hub of
each flanged head, each ring having a Ing
provided with a bearing to receive tne cor-
vesponding stem of the corresponding piston
to support and balance the pistons, a valve,
and means for operating the valve to supply
the operating fluid according to the varying
loads. ) :

3. In a rotary engine, a cylinder, heads
secired to the ends of the cylinder and each
provided with an eccentric hub, a_power
shaft journaled through the eccentric hubs
of the heads, a rotatable piston carrier se-
enred to the shaft and provided with piston
guide-ways, a piston slidably mounted in
each gnide-way, each piston having longitn-
dinally projecting stems at opposite ends,

. rings mounted on the eccenfric hub of each

40

45

a0

65
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head, said rings circumferentially overlap-
ping each other and having movement cne
on the other with the innermosi ring mov-
able on the corresponding eccentrie hub,each
ring having a lug provided with a bearing
to receive the corresponding stem of the cor-
responding piston to support and balance
the pistons, a valve chamber having commu-
nication with the cylinder. a valve mounted
in the valve chamber, and a governor mecha-
nism having connection with- the valve to
operate the latter automatieally to supply
the operating flnid according to the varving
loads.

" 4. In a rotary engine, a cylinder, flanged
disk heads secured to the ends of the cylinder
and cach provided with an eccentric hub, a
power shaft journaled through the eccentrie
hubs of the heads, a rotatable piston carrier
seeured to the shaft and provided with pis-
ton guideways, a piston slidably mounted in
each guide-way, each piston having longi-
tudinally projecting stems at apposite ends,
rings mounted on the eccentric hub of each
flanged head, said rings circumferentially
interengaging and having movement one on

the other with the innermost ring movable
on the corresponding eccentric hub, euch
ring having a lug provided with a bearing
to receiva the corresponding stem of the
corresponding piston to support and balance
the pistons, the upper ends of said lugs being
curved to correspond with the curvature
of the flanges of said heads and oscilleting
against said flanges, the lugs being-of a
thickness equal to the thickness of both rings
and having their inner ends curved tov cor-
respond with the curvature of the outer cir-
cumference of the corresponding rings, said

" lugs oscillating between the flanges of the

heads and the eircumference of the rings, a

.valve, and means for operating the valve to

supply the operating fluid according to the
varying loads.

5. In a rotary engine, a cylinder, flanged
disk heads secured to the ends of the eylin-
der, a power shaft journaled eccentrically
through the heads, a rotatable piston carrier
secured to the shaft and provided with pis-
ton guide-ways, a piston slidably mounted in
each guide-way, means operable within the
flanges of the heads and contacting with the
flanges and operatively connected to the pis-
tons to support and balance the latter, a
valve, and means operatively connected with
the valve to supply the operating fluid sac-
cording to the varying loads. .

6. In a rotary engine, a cylinder, heads
secured to the ends of the cylinder, a power
shaft journaled eccentrically through the
heads, a rotatable piston carrier secured to
the shaft and provided with piston -guide-
ways, .a piston slidably mcunted in each
guide-way, rings having oscillatory move-
ment with relation to and upon each other
and connected to the pistons to operate the
same, said rings having interengaging parts
to counterbalance the pistons.
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7. In a rotary engine, a cylinder, heads -

sectitrad to the ends of thejeylinder, a power
shaft journaled eccentrienlly through the
heads, a rotatable piston carrier secured to
the shaft and provided with piston guide-
ways, a piston slidably mounted in each
guide-way, combined piston supporting and
balancing means disposed at the ends of
the pistons and having operative connection
therewith, a valve, and means for operating
the valve. : :

8. In a rotary engine, a cylinder, an abut-
ment rigidly mounted in the cylinder, heads
seeured to the ends of the cylinder, a power
shaft journaled eccentrically through the
heads, » rotatable piston carrier secured to
the shaft and provided with piston guide-
ways. a piston slidably mounied in each
guide-way, counterbalancing means having

- common operative - connections with the

pistons to svpport and balance the latter,
said counterbalancing means having oscilla-
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fory movement, a valve, and means opera-
tively connected with the valve to operate
the Iatter automatically.

9. In a rotary engine, a cylinder, an abut-
ment rigidly mounted in the cylinder, heads
secured to the ends of the cylinder, a power
shaft journaled eccentrically throngi the
heads, a rotatable piston carrier secured to
the shaft and provided with piston guide-

L5

10 ways, & piston slidably mounted in each

guide-way, counterbalancing means disposed
adjacent said heads and having nperative

connection with the pistons to support and-

balance the latter, a valve, and means oper-
15 atively econnected with the valve to eperate
the latter automatically.
10. In a rotary engine. a cylinder, an abut-
ment fixedly secured in the cylinder and hav-
-ing its ends reduced, heads secared to the
20 ends of the evlinder, caps telescoping the
reduced ends of the abutment and provided
with slotted openings, a rotatable piston
carrier secured to said shaft and provided
with piston guide-ways,-a picton slidably
95 mounted in each gnide-way with portions of
each piston projecting through said slotted
openings o the caps, counterbalancing
means for the pistons interposed between
the heads and said caps and operatively con-
30 nected to the projecting parts of the pistons,
a valve and means for operating the valre,
to supply the operating finid to the cylinder
according to the varying loads.
11. In a rotary engine, 4 cylinder, an abut-

35 ment fixedly mounted in the cylinder and

having its ends reduced, a power shaft
journaled eccentricelly through the heads,
caps confined within the cylinder and tele-
scoping with the reduced ends of the abut-
40 ment and provided with slotted openings, a
‘rotatable piston carrier secured to the shaft
and provided with piston guide-ways, a
piston slidably mounted in each guide-way,
each piston having parts projecting through

45 the openings of said caps, means mounted
between each head and the adjacent cap and

- operatively connected to the projecting parts
of the pistons to balance the latter, a valve,

and means for opersting the valve fo supply

80 the operating fluid to che cylinder.

12. In a rotary engine, a cylinder, an abut-
ment rigidly mounted in the cylinder, caps
telescoping with the ends of the abutment,
heads secured to the cylinder in spaced Tola-

55 tion to said caps, a power shaft journaled
. eccentrically through the heads and caps, a

rotatable piston carrier secured to the shaft

-and provided with piston guideways, a piston
slidably mounted in each gride-way, means
60 operable between each head and the adjacent

cap and having operative connection with’

the pistons to support and balance the latter
during the centrifugal force developed inci-
dent to--operation of the rotatsbie piston
65 carrier, a valve, and means for operating

the valve to supply the operating fluid to the
cylinder.

13. In a rotary engine,a cylinder, an abut-
ment rigidly mounted in the eylinder, caps
telescoping with the ends of the abutment yq
and previded with openings, heads secured
to the-cylinder, a power shaft journaled
eccentrically through the heads and caps,.a
rotatable pisten carrier secured to the shaft
and provided with piston guide-ways, a 45
piston slidably mounted in each guide-way
and having parts projecting through said
openings of the caps, said heads having
eccentric hubs, inter-engaging rings movably
mounted on said eccentric hubs and having gg
operative connection with the projecting
parts of the pistons to counterbalance the
latter during operation of the piston ear-
rier, a valve, means for operating the valve
automatically, and a by-pass to supply the gz
operating fluid to the cylinder independently
of the valve operating means.

14. In a rotary engine, a cylinder. heads
secured to the ends of the evlinder, a power
shaft journaled through the heads, a rotata- 9o
ble piston earrier secured to the shaft and
provided with piston guide-ways, a piston .
mounted in each guide-way to slide relative
to the carrvier, inter-engaging rings con-
nected to the pistons for counterbalancing 95
the pistons during the operation of the
piston carrier, a fluid inlet. a valve inter-
posed between the inlet and the cylinder, and
means for operating the valve to supply

the operating fluid. to the cylinder. 100

15. The combination with a cylinder, a
fixed member within said cylinder, a rotata-
ble member within said fixed member, slid-
ing pistons mounted for radial movement en
suid rotatable member, means for snpplying 105
an operating fluid between said members to
operate the rotatable member, of a fluid
pressure means to. oppose and counter-
balance the non-rotating forces of the oper-
ating fluid on said rotatable member, and 110
means operatively connecting the pistons to-
gether to overcome the centrifugal force
incident to rotation of the rotatable member
and thereby counterbalance the pistons.

16. In a rotary engine, a cylinder, an 115
abutment rigidly mounted in the cylinder,
caps telescoping with the ends of the abut-
ment and provided with radial openings,
heads secured to the cylinder in spaced re-
lation to snid caps, 2 power shaft journaled 120
eccentrically through the heads, a rotatable
piston carrier secured to the shaft and pro-’
vided with radially directed piston guide-
ways, & piston slidably mounted in each
g‘ead and the adjacent cap and having -op-
erative connection with the pistons throngh
said openings of the caps to counterbalance
the pistons, a steam inlet for the cylinder, a .
valve interposed between the inlet and the 1335

tide-way, means interpesed between each 123
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cylinder to govern the supply of operating
fluid to the cylinder, and means for govern-
ing tlie operation of the valve.

i7. In a - rolary engine, a cylinder, an
abutment rigidly mounted in the cylinder,
caps telescoping with the ends of abutment
and provided with radial openings, heads
secured te ends of the cylinder in spaced re-
lation to said caps. a power shaft jonrnaled
eccenirically throngh the heads and caps, &
rotatable piston carrier secured to the shaft
and provided with radial piston guide-ways,

‘a pisten slidubly mounted in each guide-

‘ay. means for seenring said caps to the
ends of the said piston carrier, means con-

" structed and arrvanged and interposed be-

20

tween each head and the adjacent cap and

having operitive connection with said pis- 1 ) ]
i iaterul force of the opeprating fluid on the

tons through the epenings of the caps fo
counterbalance the pistons during operation
thereof inecident to operation of the piston
earrier, and means for supniying operating
fluid to the cylinder according to the vary-
ing loads. - o

18. In a retary engine, a ecyiinder, an
abutment in the eylinder, eaps telescoping
witlf the ends of the abutment, the exterior
of the abutment being constructed to pro-

- vide fluid receiving chambers between the

30
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-ups aud the abutment, said abutment hav-
ing ports leading into said chambers, heads
secured to the evlinder, a power shaft jour-
paled throvgh the heads, o rotary piston
carrier seented 1o the shaft and provided
with piston puide-ways. pislons sitdable in
the gaide-ways, means for counterbalaneing
the pistons. weans for connecling the caps
to the piston carrier nnd wmeans for copply-
ing operating fuid to the eylinder to drive
the piston carvier.

12. In a rotary engine, a cylinder, an
abutment in ‘the eylinder, caps telescoping
with the ends of the abutment, the exterior
of the abutment being constructed to pro-
vide Anid receiving chamhers between the
caps and the abutment, said abutment hav-
ing ports leading into said chambers, hieads
secured to the eylinder, a power shaft jour-
naled through the heads, u rotatable piston
earrvier sectired to the shaft and provided
with piston guide-ways, pistens shidable in
the guideways, means for connecting the
pistons whereby one piston counterbalanees
the ather, and means for supplying an op-
erating fluid to the cylinder. T

20. In a rotary engine. a cylinder; an
abutment fixedly mannted in the eylinder,
a rotary piston earrier journaled in the cyl-
mder and provided with piston guide-ways.
pistens mounted in the piston carrier and
shidable relatively thereto, means for coun-
terbalancing the pistons, means for supply-
ing operating fiuid to the cylinder to op-

‘erate the carrier, and means constructed and

arranged to utilize a portion of the operat-

!

ing fluid to equalize the non-rotating force
of the operating fluid on the rotatable car-
rier to counterhalance the same.

21. In a rotary engine. a ecylinder, an
abutment fixed in the cylinder and reduced
at its ends and at its reduced ends provided
with ribs, caps fitting over the reduced ends
of the abutment and colperating with the
ribs to provide fluid receiving chambers, the
sbutment having poris leading into the
chambers, a rotatable piston carrier jour-
paled in the cylinder and eonnceted to the
caps, pistens mounted in the cacvier to slide
relatively thercto, and means for supplying
operating fluid to the cylinder according to
ine varying loads, a portion of the operating
fluid entering sail chambers {hrough the

parts of the abatment, for equalizing the
.1

piston eavrier to connterbalance the same.
22. The combination with twe fixed mem-
bors having cirewniferential contact with
each other. 1 movable member within the
innermost fixed member and means for sup-
plying an eperating fluid between the inner-
moest meinber and the movable member to

aperatd the laiter, of 1means constructed and.

arranged to utilize a pertion of the operat-
ing tluid to counterbalance the movable
member.

23. The combination with two fixed mem-
bers having circumferential contact with
each cther, a movable member within the m-
rermost fixed member. said movable member
wmving pistons mounted therein, and means
for supplving an operating thild between
the inncevmost fixed member and the mov-
able member to operate the latter. of means
eanstrieted and arvanged to utilize a por-
tion of the operating fluid to counterbalance
the movable member, and means for coun-

2
I
3
!

“terbalancing the pistons. : .

24. The combination with two fixed mem-
bers having eivcimferential contact with
each other,  movabde member within the
innermost fixed member, said movable mem-
bLer having pistons monnted therein, and
means for supplying an operating fluid be-
tween the innermost fixed member and the
movable member, of means constructed and
arranged to utilize a portien of the operat-
ing flull to counterbalance - the movable
member, and sets of interengaging vings ec-
centrically mounted adiacent said members
to counterbalance the pistons.

25. The combination with two fixed mem-
bers having circunferential contact with

ach other, a movable member within the in-
nermost fixed member, said movabie mem-
ber having pistons mounted therein to slide
relative to the movable member, and means
for supplying an operating fluid between the
junermost fixed member and the mevable
member, of means constructed and arranged
to utilize a portion of the operating fluid to
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counterbalance the movable member, and
means constructed and arranged adjacent
said members to counterbalance the pistons.

26. The combination with fixed members
having circumferential contact with each
other, a rotatable member within the inner-
most fixed member provided with pistons
slidable relative therceto and means for sup-
plying an operating fluid between the inner-
most hxed member and the rotatable mem-
ber, of means constructed and arranged to

utilize a portion of the eperating fluid to’
- counterbalance the rotatable member, and

means constructed and arranged adjacent
said members for connecting <aid pistons to-
gether to counterbalance them against the
centrifugal action incident to rotation of the
rotatable member.

97. In a rotary engine, a cylinder, an abut-
ment rigidly meunted in the eylinder, and
having its ends reduced, heads secured to
the ends of the cylinder, a power shaft jour-
naled through the heads, a votatable piston
earrier fixed to the shaft within the ecylin-
der, pistons mounted in the carvier, to slide
relative thereto, caps fixed to the piston ear-
rier and telesesping with the reduced ends
of the abutment to form fnid receiving
chambers, means for supplying an operat-
ing fluid to the rotatable carrier, means to
convey a portion of the operating fluld to
said chambers to create an opposing force
on the caps to equalize the lateral force of
the operating fluid or said rotatable carrier,
a valve, and means for operating the valve.

98. In a rotary engine, a cylinder,an abut-
ment rigidly mounted in the cylinder and
having its ends reduead, heads secured to
the ends of the cylinder, 2 power shaft jour-
naled through the heads, a rotatable piston
carrier fixed to the shaft within the eylinder,
pistons mounted in the ca.rier to slide rela-
tive thereto, caps fixed to the piston carrier
and telescoping with the reduced ends of the
abutment to form fluid receiving chambers.
and means to transfer a pertion of the op-
erating fluid to oppose the non-rotating force
of the operating flaid against the rotatable
carrier to counterbalanee the piston carrier,
means censtructed and arranged between
each head and the adjacent cap and having
operative connecticn with the pistons to
counterbalance the latter, a valve, and means
for operating the valve.

99. The combination with {we fixed mem-
bers having circumferential contact with
each other. a movable member within the
innermost fixed member and means for sup-

--plying an operating fluid between ths mov-

60

able member and the innermost fixed mem-
ber, of means constructed and arranged to

- transfer a portion of the operating fluid on

the outer side of the innermost fixed mem-
ber and means to utilize the transferred fiuid

to oppose the non-rotating force of the op-
erating fluid to counterbalance the movable
member. .

30. The combination with a cylinder, a
fixed member, 2 movable member, and means
to sapply an operating fluid between said
members, of means arranged to transfer a
portion of the operating fluid to the outer
side of the fixed member, and means for
utilizing the transterred fluid on the out-
side of the fixed member to counterbalance
he movable member, the utilizing means in-
cluding 2 movable member connected to said
first named movable member.

31. The combination with a cylinder, a
fixed member, a rotary member, the rotary
member having radially slidable pistonsand
means to supply an operating fluid between
said members, of means constructed and ar-
ranged to transfer a portion of the operat-
ing fluid-to the outer side of the fixed mem-
ber, and means for utilizing the transferred
fluid on the outside of the fixed member to
counterbalance the rotary imember, the uti-
lizing nicans including a movable member,
and means constructed and arranged to op-
eratively connect the pistons to counterbal-

ance thelatter during operation of the ro-

tary member under the influence of the op-
erating fluid. ,

392. The combination with a cylinder, a
fixed member, a rotatable member, the rota-
tablé member having radially slidable pis-
tons and means to supply an operating fluid
between said members, of means constriicted
and arranged to transfer a portion of the
operating fluid tc the outer side of the fixed
member, and means for utilizing said trans-
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ferred portion of the cperating fiuid on the

outside of the fixed member to counterbal-
ance the rotatable member, the utilizing
means including a movable member, and

nieans connecting ihe pistons whereby one-

piston counterbalances the;other during op-
evation of the rotatable member under the
influence of said operating fluid.

33..In a rotary engine, a cylinder, an
abutment fixed in the cylinder and having
its ends reduced, heads secured to the ends
of the cylinder, a power shaft journaled in
said heads, a rotary pision carrier secured
to said shaft and provided with piston
guide-ways, pistons slidably mounted in the
suide-ways., the abutment having ports at
its reduced ends, caps secuted over the re-
duced ends of the shutment to provide fluid
receiving chambers at opposite ends of the
abutment which fluid enters the chamber by
way of said ports and which counterbalances
the piston carrier, s2id caps having openings
and the pistons having parts projecting
through the openirgs, and mesns meunted
adjacent the heads of the cylinders and op-
eratively connected to the projecting por-
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. tions of the pistons to counterbalance the
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latter during rotation of the piston carrier,
a valve and means for operating the valve.

34. The combination with a cylinder, a
fixed member, 2 movable member, and means
for supplying an operating fluid betweern
said members, of means constructed and ar-
ranged to transfer a portion of the operating
fluid to the outside of the fixed member at
the ends only of the latter, and means for
utilizing the fluid on the outside of the fixed
member to counterbalance the movable
member.

35. The combination with a cylinder, a
fixed member, a movable member, and means
for supplying an operating fluid between
said members, of means constructed and ar-
ranged to transfer a portion of the operat-
ing {luid to the cutside of the fixed member
at each end of the latter, and means to uti-
lize the transferred fluid on the outside of
the fixed member at the ends thereof to
‘ounterbalanee the movable member, the
utjlizing means at one end being independ-
erit of the utilizing meaus at the opposite

35. The combination with a cylinder, a
fixed” member, a rotatable” member, and
means for supplying an operating fluid be-
tween said members, of means constructed
and -arranged to transfer a portion of the
operating {luid to the outside of the fixed
member at each end of the latter and means
to utilize the fransferred portion of the op-
erating fluid on the "ontside of the fixed
member at its ends only to counterbalance
the rotatable. member, parts of said utilizing
ineans being carried by the rotatable mem-
ber for rotation therewith. =~

37. The ccinbination with a cylinder, a

- fixed member, a movable member within the

W
(=]}

fixed member and means for supplying sn
operating fluid between said members, of
means composed . of parts carried by the
flxed and movable members to provide
chambers on the outside of the fixed member

_to receive a portien of the operating fluid

50

on the outside of the fixed member to coun-
terbalance the movable member. _

32. The combination with a cylinder, a
fixed member, a movable member within the
fixed member and means fer supplyving an
operating fluid between said members, of
means constructed and avrranged to transfer
a portion of the operating fluid to the out-
side of the fixed memnber, and means to uti-
lize the transferred operating fluid on the
outside of the fixed member and exteriorly
of the movable member to counterbalance
the movable member.

39. The combination with a cylinder, a

* fixed member, a movable member, and means

65

for supplying an operating fluid between
the members, of means constructed and ar-
ranged to transfer a portion of the operat-

ing {luid to the outside of the fixed member
and means to utilize the transferred operat-
ing fiuid to oppose the non-rotating forces
of the operating fluid on the movable mem-
ber to counterbalance the same, said utiiiz-
ing means including a floating member.

49. The combination with a cylinder, 2
fixed member, a movable member, and means
for supplying an operating fluid between
said members, of means constructed aud ar-
ranged to transfer a portion of the operat-
ing fluid to the outside -of the fixed member,
and means to utilize the transferred op-
erating fluid to balance the movable mem-
ber, said utilizing means including a, Hoat-
ing member carried by the movable member.

41. The combination with a cylinder, a
fixed member within said cylinder, a mov-
able member within said fixed member, and
means for supplying an operating fluid be-
tween said members to operate the movable
member, of means to transfar a portion of

the operating fluid to the outer side of said.

fixed member, and means operated by the
transferred fluid to counterbalance the mov-
able member. :

42. The combination with a cylinder, a
fixed member within said cylinder, a mov-
able member within said fixed member, and
means. for supplying an operating fluid be-
tween said members to operate the movable
member, of meauns to transfer a portion of
the ‘opecating fluid to the outer side of the
fixed member, and means for utilizing the
transferred portion of the operating fluid on
the outer side of the fixed member for creat-
ing an opposing force on the movable mem-
ber substantially equal to the lateral force of
the operating fiuid on the movable member.

43. In a rotary engine, in combination, a
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cylinder, a rotatable piston carrier mounted

in the cylinder, pistons carried by the car-
rier, means Tor supplying an operating fluid
between the carrier and cvlinder to operate
the. carrier, and means constructed and ar-
ranged to receive a portion of the fluid de-
livered between the carrier and cylinder, and
devices for utilizing the same to counterbal-
ance the carrier.

44. In a rotary eugine, in combinaiicn, a
cylinder, an abutment fixedly mounted in the
eylinder, a rotatable carrier journaled in the
cylinder and having a flange at each end
adapted to overlap the sides of the abutment,
means for supplying operating fluid between
the carrier and the abutment to operate the
carrier, and means constructed and arranged
to transfer a portion of the operating firtd to
the outside of the abutment, and means to
utilize the transferred portion of the operai-
ing fluid on the outer side of the abutment
between the latter and  the cylinder to
counterbalance the rotatable piston carrier.

45, In a rotary engine, in combination, a
cylinder, an abutment within the cylinder, a
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rotatable carrier journsled in the cylinder,
and located within said abutment, meens for
supplying an operating fluid between the
abutment and carrier to operate the latter,
and means constructed and arranged to
transfer a portion of the operating finid to
the outside of the abutment for action
against the ends of the carrier to overcowe
end thrust on the latter.

46. In a votary engine, in combination, a
cylinder, a fixed member, a rotatable carrier
journaled in the cylinder, and located with-
in the fixed member, means for supplying
an opersting fluid between the’ cylinder and
carrier to operate the lafter, and means con-
structed and arrauged to transfer a portica
of the operating fluid to the outer side of the
fixed member, and means to utilize the trans-
ferred fluid to provide for a peripheral bal-
ance of the movable member,

47. In a rotacy engine, in combination, a
cylinder, a rotatable piston carrier journaled
in the cylinder, pistons carried by the car-
vier, means for supplying an operating fluid
between the cylinder and the rotatable car-
rier to operate the latter, and means con-
stracted and arrapged to receive a portion
of the operating fluid, and devices for utiliz
ing the same to counterbalance the carrier
duving the entire rotation of the carrier.

48. In a rotary engine. in combination, a
cylinder, a power shart journaled iz the cyl-
inder, a roiatable piston catrier seeured to
the shaft, pistons carried by the carricr, a
valve, means for operating the valve to sup-
ply the operating fluid te the crlinder to
drive the carrier, and a set of rings oper-
atively connected to the pistons at each end
of the currier, said rings having interengag-
ing parts whereby one pision balances the
other in all parts of the revolution of the
carrier. -

49. Tn a rotary engline, in combination, »
evlinder, a power shaft journaled in the eyl-
inder. a rotalable piston carrier secured to
the shaft, pistons carried by the carvier, de-
vices oneratively eonnected to the pistons to
hold the pistons in constunt running foint
with the evlinder wall, and means for con-
necting the devices whereby one of the pis-
{ons balances the olher during all parts of
the rotaiien of the earvier. _

59. In n rotary engine, in comnbliation, 2
evlinder, a power shaft journaled in the eyl-
inder: a rofainble piston carrier secured to
{he shalt, pistons earried hy the corvier, a

raive, mieans for operating the valve to sup-
ply the sperating fhuid to the evlinder io

drive the earrier, means construcied #nd ar-
rangesd and operatively connected Lo e pis-
tons 1o balance the latrer, one pision balane-
ing the other in n}j parts of the revolation of
the earrier with the pistons having a con-
stant ruauing joint with the evlindur wall,
and means consiructed and arrapged Lo

1,008,213

transfer a portion of the operating fluid
from between the carvier and cylinder for
codperating with the operating fluid between
the carrier and cylinder to oppose the non-
rotating force of the finid on the piston car-
rier to effect a balaneing action upon the car-
rier. Lo

51. In a rotary engine, in combination, a
cylinder, 'a power shaft journaled in the
cvlinder, a rotatable piston carrier secured
to the <haft, pistons carried by the carrier,
a valve, means for eperating the valve to
supply the operating fluid to the cylinder to
drive the carrier, means constructed and ar-
ranged and operatively connected to the pis-
tons to balance the Iatter, one piston balane-
ing the other in ail parts of the revolution
of the earrier with the pistons having a econ-
stant running joint with the cylinder wall,
means constructed and arranged to transfer
a portion of the operating fluid from be-
tween the carricr and cylinder exteriorly of
the carrier, and means for utilizing the
transferred operating fluid to counterbal-
ance the rotatable piston carrier.

52. Tna rotary engine, a cylinder, an
abutment, a rotary carvier journaled in the
eylinderand located in said abutment, pistons
-arvried by the earrier. means constructed
and arranged to supply an operating fluid
to the cylinder to rotate the carrier, and
means constructed and arranged to trans-
fer a portion of the operating fluid to the
outer side of the abutment, said carrier
having means operated upon by the trams-
ferred fluid to provide for a peripheral bal-
ance of the carrier.

53. Tn a rotary engine, in combination,
a eylinder, a carrier journaled in the cyl-
inder, pistons carried by the cavrier, means
to supply the operating fluid to the cyl-
inder Lo operate the carricr, a floating mein-
ber secured to the carricr and operated
thereby, and means coGperating with the
floating member to counterbalance the latter.

54, The combination with a eylinder, o
fixed member, a mwovable member  with
menns for supplying an operating fluid be-
tween suid members to aperate the movable
meniher, of flonting members having direct
connection with the movable member, and
means constructed -and arranged wherely

‘the movable and floating wemnbers are

counterbalunced ohe by the other.

55. 'T'be combiration of a eylinder, a fixed
wiomber, a ratatable member within the fixed
memhor, 2 movable wember conuected to
the votatable member and having a ranning
contact with the fixed member, means for

supplving an operating fluid between said

meimthers for operating the rotatable mem-
ber, and means for receiving e lubricant
sepatated from the operating fliid by een-
trifugal force and applving the same to the
runuing contact between the niovable mem-
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her and the fixed member whereby the mov-
able members are caused to float on the fixed
member. -
56, The combination of a evlinder, a fixed
5 member located in the evlinder. and having
a cylindrical chamber disposed eccentrically
to the evlinder, a rotatable eylindrical car-
rier in said chamber, having its outer sur-
face in contact with the wall of the cham-

10 ber, pistons mounted on said carrier and

movable radially relative thereto. a movable |
member connected to the carrier and having ¢
runping contact with the outer fuce of the
fixed member. means for supplying said !

for receiving the Iubricant separated from
the operating fluid by centrifugal force and
applying the same {o¢ the running contact

between the mavable member and the fixed
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20 member, whereby the movable member is

15 ¢hamber with an operaiing fluid. and weans :

supported on the fixed member, and the ro- .

tatable carrier caused to float in said cham-
ber. N

57. The combination of a eylinder, a fixed

25 member located in the eylinder. and having

a cylindrical chamber disposed eccentrically
to the cylinder, said fixed member having
eontact - centrally thereof with the walls of
the cylinder and at each end thercof spaced

30 from the walls of the cylinder, a shaft cen-

trally of the cylinder, a cylindrical carvier

mounted on the shaft and having its outer-

wall in contact with the wall of the chamber,
pistons mounted on the carrier and movable

35 padially relative thereto, movable members

located at each end of the fixed member,

and in the space between the fixed member !

and the cylinder, said movable members
‘having running contact with the fixed mem-

40 ber, means; for connecting the movable mem-

bers with the carrier, .aeans for supplying
said chamber with an ope rating fluid. and
means for receiving the lubricant separated
from the operating fluid by centrifugal force,

45 and applying the same to the running con-

tact between the movable members and the
fixed members, whereby the movable mem-
bers are supported and the carrier caused
to float in said chamber.

58. The combination of a fixed member, a
rvotatable member within the fixed member.
-aps connected to said rotatable member and
having running contact with tie fixed mem-
ber, means for supplying an operating fluid

” . - -
55 petween said’ members for operating the

rotatable membey, said fixed member hav-
ing pockets formed in its face contacting
with the caps and having passages leading
“to saii pockets whereby the lubricant in

the operating fluid may be caused.by cen- |

trifugal forze to accumulate in said pockets

and provide a support on whi-h the caps

and rotating member float. )
59. The combination of a cylinder, a ro-

95 tatable member within said cylinder, means’

for supplyitg an eperating fluid to the ro.
tatable member for rotating the same, and
fluid pressure means for providing said ro-
iatable member with an opposing force sub-
stantially equal to the non-rotating force of
the operating fluid against said rotatable
member to counterbalance the same during
the entire rotatiqn of the rotatable member.

60, The combination Wwith a eylinder, a
fixed member within said cylinder, a mov-
able member within said fixed wember, and
means for supplyving an operating fluid be-
tween said menbers to aperate the.movable
member, of a fltid pressure means for pro-
viding said movable member with an oppos-
ing force substantially equal to the lateral
foree of the operating thiid against said
novable mentber fo ¢ounterbalance the same
during ihe entive rotation of the movable
mewber. :

6i. The combination with a cylinder, a
fixeed member within said eylinder, a ro-
tatable member within said fixed member,
and means for supplving an operating tiuid
hetween said members to operate the ro-
tatable member, of a fluid pressure means
for providing said rotatable member with
an opposing force substantially equal to the
nen-rolating force of the operating fiuid

against said rotatable member fo counter-

1iL
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balance the same during the entire rotation .

of the rot-table member. ey

62. The combination of a cylinder, a ro-
tatable mamber within said eylinder. meaus
for supplying an vperating {luid fo the re-
tatable member. for rotating the same. and
means for utilizing a portion of the operat-
ing fluid to create an oppusing force on suid

“retatable member substantially equal to the

non-rotating force of the operating fluid
against said rotatable member to counter-

. balance the same.

3. The combination with a cvlinder. a
fixed member within said cvlinder. a ro-
tatable member within said fixed member.
means for supplying an operating fluid be-
tween said members for operating the ro-
tatable member, and means for utilizing a
porticn of the operating fluid to create an
opposing force on saild rotatable member
substantially equal to the non-rotating foree
of the operating flnid against the retatahle
member to counterbalance the sane. )

¢4. The combination of a eylinder. a fixed
member within the eylinder, a rotatable
member within the fixed member, means for
supplying an operating fiuid between said

100
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members for operating the rotatable mem- -

Ler. eaps lecated at the crdside of said fixed
member and cennecied to the rotatable mem-
ber, and fluid pressure means acting on said
caps fer providing a peripheral balance fer
said retatable member. .

65. The combination of a cylinder, a shaft
loeated centrally of the cylinder, said ecyl-
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inder having o evlindeieal chamber disposed
cecentrieally to the shaft, a eylindrieal car-

rier monnted en the shaft and lecated in satd

chamber with its outer wall in contact with
the wall of the chamber, radially disposed
pistons mounted on the earrier, means for
supplying a fluid to said chamber, and
means for providing the carvier with an op-
pesing foree substantially equal to the lat-
eral forve of the fluid against the carrier, to
counterbalanee the smue. .

6. ‘The combination of & eylinder, a shaft
leeated centrally of the evlinder, said eyi-
inder having a ¢ylindrical chamber disposed
cecentrically to the shaft, a rotatable ¢ylin-
drical carrier mounled on the shaft and lo-
-aled in said chamber, with its outer wall in
contact with the wall of the chamber, pis-
tons mounted on the carrier and movable
radially velative thereto, means for holding
the pistans in cent et with the walls of the
chamber as the carrier rotates, means for
counterbaluncing one pisten by the other,
means for supplying said chamber with a
fluid, and means for providing the carrier
with an oppoesing force substantially equal
to the lateral force of the fluid agminst the
earrier, to counterbalance the same.

67. The combination of a cylinder, a shaft
leeated centrally of the cylinder, said exl-

inder having a cylindrical chamber disposed.

eccentricully to the shaft, a rotatable ey-
lindrical carrier mow.ted en the nhaft and
located in the chamber with its outer wall in
centact with the wall of the chamber, pistens
mounted on the carrier and movable radially
relative thereto, stationary ecceniric bear-

ings, rings cobperating with the bearings=
Cloeated centrally of the evlinder, said cyl-

and eonnected to the pistons for holding the
pistens in confact with the wall of the cham-
ber as the carrier rotates, means for con-
the »ings whercby  one  pisten
ccunterbalances the other, means for suppls-
ing «aid chamber with a finid. means for
providing the earrier with an eppesing foree

eubstantially equal o the lateral feree of !
the fluid against the earrier. to ccunterbal- !
¢ ¢hamber as the earrier rotates, means for

ance the same.

68. "The copubination of a eylinder, a shaft
Ineated centially of the eylinder. a fixed
abuiment within the eylinder nnd having a

[
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ment within the evlinder having a cylin-

drieal ehamber disposed eccentrieally to the

shaft, a rotatable eybndrieal earrier mount-
ob on the shaft and located in said chamber
with its outer wall in contact with the wall
of the chamber, pistons monnted on the car-
rier. and movable radially velative thereto,
means for holding the pistons in contact
with the wail of the chamber. as the earrier
rotates, means for counterbalancing one pis-
ton by the other, means for supplying said
chamber with an operating fluid, and means
for providing the carrier with an opposing
force substantially equal to the lateral force
of the fluid against the carrier, to counter-
balanece the same. ;

76, The combination of a cyvlinder, a shaft
located centrally of the cylinder, a fixed
abutment within the eylinder and having a
exfindrical chambier disposed eccentrically
to the shaft, a rotatable eylindrieal carrier
mcunted on the shaft and located in the
chamber with its outer wall in contact with
the wall of the chamber, pistons mounted
o the carvier and ovable radially relative
thercta, staticnary eccentric bearings, rings
coiperating with the bearings and connected
with the pistons for holding the same in con-

Aaet with the wall of the chamber as the ear-

rier rotates, weans for conmecting the rings
whereby  one  piston  connterbalancel  the
other, means for supplyving the chamber with

“an operating fluid, and means for providing

the earrier with an opposing force snbstan-
{inllv equal to the lateral force of the oper-
ating fluid against the earrier, to counter-
batance the same.

71. The combination of 2 eylinder. & shaft

inder having a evlindrical chamber disposed
ceeentrieally to the shaft. a rotatable eylin-

drieal earvier monnted on the shaft and lo-

ented in said chamber, with its outer wall
in «ontact with the wali of the chamber,
pi=tons monnted en the carrier and movabic
sulially relative thereto, means for holding
the pistons in contact with the walis of the

“enenterbalancing one piston by the other;

eviindrieal - chamber disposed “eceentrieally
to the shaft, a evlindrical earvier mount-
ed on the shaft and located in spid cham-
operating fluid on the carrier to eounter-

ber with its outer wall in contact with
the wall of the chamber, radially dis-

pesed pistens mounted on the earrier and |

lidable relative thereto, mexas for suppliy-

ing an operating fluid to the chamber, and - :
¢ veeentricallv to the shaft, a rotatable cylia-

60 means for providing the carrier with an op-

posing force substantially eguai

lateral force of the operafing Anid against :

the earrier. to counterbalzice the same.

69. The combination of a cylinder, a shaft !

38 located centraliy of the cylinder. an abut-

to. the

~ hakanee the same,’

means for supplyving said chamber with »
ffuisl. amd menns for utilizing a portion of
the operating {luid, for -providing the ro-
tatable carrier with an opposing force sub-
stauntinlly equal to the laternl force of the

72 The combinaticn of a cvlinder, a shaf*
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Jorated centrally of the cylinder. said eyl-

ineder having a cylindrieal chamber disposed

drieal earrvier mounted on the shaft and lo-
wifed in the chamber with its ounter wall in

s eentact with the wall of the chamber, pis-

{
!

tons mounteld on the carrier and: meovable
radially relative thereto, stationary eccen-
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tric bearings, rings cooperatmg with the
-an opemtmg fluid to said chamber for ro-

bearings and connected to the pistons for

holdm«r the pistons in contact with the

wall of the chamber as the carrier rotates,
means for connecting the ring whereby one
piston connterbalances the other7 means for
supplying said chamber with a fluid, and
means for utilizing a portion of the operat-
ing fluid, for nrovldmg the rotatable carrier
with an opposing foree substantially equal
to the Iateral force of the operating fluid on
the cariier to counterbalance the same.

73. The combination of a eylinder, a shaft

- Jocated centrally of the cshnder, an abut-
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ment within the evlinder having a cylindri-
al chamber disposed e'ccentrically to the
shaft, u rotatable cylindrieal carrier mouni-
ed on the shaft and located in said chamber
with its outer wall in contact with the wall
of the chamber, pistens mounted on the car-
rier, and movable radially relative thereto,

means for holding the pistons in contact.

with the wall of the chamiber as the carrier
rotates, means for counterbaiancing one pis-
ton by the cther, means for supplvmff said
chamber with an operating fluid, and means
for utilizing a portion of the opemtmg fluid,
for pl’owdmlr the rotatable cearrier with an
oppustng force substantially equal to the
Iateral force of the cperating fluid on th
carrier to counterbalance the same.

74, The combination of a fixed member
having a cylindrical chamber located eccen-
trlmllv thoreof, a cylindrical carrier within
said chamber having its outer surface in
running vontact with the wall of said cham-
ber, radial pistons cairied by said carrier,

means for supplying an operating fluid to

said chamber for rotating. the carrier, and
fluid pressure means for holding said rotat-
ing carrier in a proper running contact
wlth the v\‘lll of the chamber.

75. The combination of a fixed member
having a_cvlindrical chamber located eccen-
tru-all; thereof, & cyhndrlcal carrier within
said chamber hLaving its outer surface in
rupning contact with the wall of said cham-
Ler, radial pistons carried by said carrier,
means for supplying an operatmv fluid to

said chamber for rotating the carrier, and
ﬂmd presstre means for holdmg said rotat-
ing ¢arrier in a proper running contact with
the wall of the chamber, the wall of said
chamber contacting with the rotary carrier
and having formed thercin a plurality of
staggered grooves extending longitudinally
of the chawber.

76. The combination with a cylinder,
fixed member within the eylinder, said fixed
member having a  cylindrical chamber
formed thcrem, a rotatable evlindrieal car-
rier within «aid chamber and having its
outer wall in running contact with the inner
radial pistons cer-

wall of said chamber,

|

]

is
ried by said carcier, means for supplymg

tating the carrier, a movable member con-
nected to the carrier, and means for direct-
ing a portion of the operating flnid against
caid movable member at a point to create
a force on the rotatable earrier oppuosite the
lateral forces thereon by the operating fluid
whereby said carrier is held in proper run-
ning centact with the wall of the chamber.

77. The combination with eylinder, a
fixed member within-the cylinder, said h\ed
member- having a  cylindrical ¢hamber
formed therein, a rotating cylindrical car-
rier rotated within said chamber and hav-
ing its outer surface in ranning contact
with the i inner wall of the cyhndrlcal cham-
ber, radial pistons carried by said carrier,
means for supplying an operating fluid to
said chamber for rotating said carrier, and
fluid pressure means for holding said ro-
tating carrier in proper running contact
with the wall of the chamber.

78. The combination of a fixed member
baving a cylindrical chamber located there-
in, a rotatable piston carrier within said
chamber having its_outer surface in run-
ning contact with the wall of said chamber,
pistons carried by the carrier, means for
supplying an operating fluid to said cham-,
ber for rotating the carrier, and members
connected to fhe carrier and ‘rotatable
against -the outer wall of said fixed mem-
ber whereby at the point of running contact
the fixed member is embraced between said
carrier and said rotatable members to main-
tain said rotatable carrier in constant run-
ning contact with the inner wall of said
cylinder to create a seal between the carrier
and the inner wall of the cylinder and be-
tween the outer wall of said Gxed member
and said ‘members.

79. The combination of a fixed member
having a cylindrical chamber therein, a pis-
ton carrier eccentrically mounted in said
chamber, oppositely disposed pistons mount-

ed on said ¢arrier and movable radially rela-

tive theretc, and means for holding the pis-

tons in contact with the wall of the chamber -

as the carrier rotates and allow the pistons
to move radially relative to each other, said
means including Jdevicesfor connecting one
piston to the Sther, wl: tereby the centrif-
ugal force acting on the pistons are counter-
balanced one l)y the other.

80. The combination of a fixed membcr
having a_cylindrical chamber therein, a pis-
fon carrier eccentricaily mounted in said
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Lh.lmber. oppositely (hsposed pistons mount- .

; el on said carrier and movable radially rela-
- tively thereto. and means for holding the pis-

tons in contact with the wall of said ch.unl)or

“as the carrier rotates and allow the pistons

to move radially relative to exeh other, said
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means inciuding devices for connecting one ;- In testimony whereof 1 affix, my signature £
piston tothe other, whereby the cenirifugal : in presence of two withesses. o
foree acting on the pistons ave counterbal- i . :
A DR R R e BENJAMIN F. AUGUSTINE. :
anced one by the other, said devices being so UGLS
5 constructed as to allow an angular move- Witnesses: -
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